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MT7620 Overview

TheMT7620S0Cincludesa high performanc&80MHz MIP34KEcCPU core and USBstcontroller/PHY,
whichis designedo enable a multitude of high performance, cesffectivelEEEB02.11n applicationsith a
MediaTek Ralin client card
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Figurel-1 MT7620Block Diagram

There areseveralmasters (MIP24KEG USB PCI Expre$sn theMT7620SoC on a high performance, low

latency Rbus, (Ralink Bus). In addition, MiE7620SoC supports lower speed peripherals such as UART, GPIO,
and SPI via a low speedripheral bus (PbusfheSDRANVDDR1/DDRZ2ontroller is the only bus slave on the
Rbus. It includes an Advanced Memory Scheduler to arbitrate the requests from bus masterssiag the
performance of memory access intensive tasks.
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1. MIPS 24 K Processor

1.1 Features

> > D>

8-stage pipeline

32-bit address paths

64-bit data paths to caches and external interface

MIPS32Compatible Instruction Set

- Multiply-Accumulate and Multiphsubtractinstructions (MADD, MADDU, MSUB, MSUBU)

- Targeted Multiply Instruction (MUL)

- Zero/One Detect Instructions (CLZ, CLO)

- Wait instructions (WAIT)

- Conditional Move instructions (MOVZ, MOVN)
Prefetch instructions (PREF)

MIPS32 Enhanced Architecture (Releases2jufes

- Vectored interrupts and support for an external interrupt controller

- Programmable exception vector base

- Atomic interrupt enable/disable

- GPR shadow registers (one, three or seven additional shadows can be optionally added to minimize
latency for inerrupt handlers)

- Bit field manipulation instructions

MIPS32 Privileged Resource Architecture

- MIPS DSP ASE

- Fractional data types (Q15, Q31)

- Saturating arithmetic

- SIMD instructions operate on 2x16 b or 4x8 b simultaneously

- 3 additional pairs of accumulatoegisters

Programmable Memory Management Unit

32 dualentry JTLB with variable page sizes

4-entry ITLB

8-entry DTLB

Optional simple Fixed Mapping Translation (FMT) mechanism

aLt{mcSu /2RSS /2YLINBaairzy

- 16-bit encodings of 3dit instructions to improve coddensity

- Special Pgelative instructions for efficient loading of addresses and constants

- SAVE & RESTORE macro instructions for setting up and tearing down stack frames within subroutines

- Improved support for handling 8 and -b#t datatypes

Programmable LCache Sizes

- Instruction cache size: 32 KB

- Data cache size: 16 KB

4-Way Set Associative

- Up to 8 outstanding load misses

- Write-back and writethrough support

- 32-byte cache line size
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1.2 Block Diagram

ISPRAM DMA
OCPI/F i Off/on chi
- srton i-cache 0/8/16/32/64 KB EITAG racotlE
RAMp 4-way set associative Trace -
User-defined L Off-chip >
CorExtend A A Debug I/ F
block )
- CorExtend _
Fetch Unit
A | 8-entry instruction buffer
A - 512-entry BHT
MDU 4-entry RPS OCP
A Interface on-
v BIU chip Bus(es)
) Execution Unit 4-entry merging >
User-defined (RHALU/ MMU write buffer,
QOP2 block Shift) 16/32/64 JLBor AMT 10 outstanding
- > a2 - reads
A
 J
<> Non-blocking load/store |
A unit
A 8 outstanding misses
stem Qo- A ' DMA OCP
processor v Interface
D-cache Data scratchpad ~ >
0/8/16/32/64 KB RAM
Power 4-way set associative
Managment
Fixed / Required
Optional
Figurel-1 MIPS 24KEc Processor
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1.3 Memory Map Summary

 stat | [End ___[Size | Descripion |
0000.0000 OFFF.FFFF 256MBytes DDR2 256/B/ DDR1 2561B/SDRAM 1281B
1000.0000 1000.00FF 256Bytes SYSCTL
1000.0100 1000.01FF 256 Bytes TIMER
1000.0200 1000.02FF 256Bytes INTCTL
1000.0300 1000.03FF 256Bytes MEM_CTRL (SDR/DDR)
1000.0400 1000.04FF 256 Bytes Rbus Matrix CTRL
1000.0500 1000.05FF 256 Bytes UART
1000.0600 1000.06FF 256 Bytes PIO
1000.0700 1000.07FF 256 Bytes <<Reserved>>
1000.0800 1000.08FF 256 Bytes NAND Controller
1000.0900 1000.09FF 256Bytes 12C
1000.0A00 1000.0AFF 256Bytes 12S
1000.0B00 1000.0BFF 256Bytes SPI
1000.0C00 1000.0CFF 256Bytes UARTLITE
1000.0D00 1000.0DFF 256Bytes MIPS CNT
1000.2000 1000.27FF 2 KBytes PCM (up to 16 chanrsl
1000.2800 1000.2FFF 2 KBytes Generic DMA (up to 64 chansgl
1000.3000 1000.37FF 2 KBytes <<Reserved>>
1000.3800 1000.3FFF 2 KBytes <<Reserved>>
10004000 100F.FFFF <<Reserved>>
1010.0000 1010.FFFF 64 KBytes Frame Engine
1011.0000 1011.7FFF 32 KBytes Ethernet Swtich
1011.8000 1011.FFFF 32 KBytes ROM
1012.0000 1012.7FFF 32 KBytes USB Device Control
1012.8000 1012.FFFF 32 KBytes <<Reserved>>
1013.0000 1013.3FFF 16 KBytes SDHC
1013.4000 1013.FFFF 48 KBytes <<Reserved>>
1014.0000 1017.FFFF 256 Bytes  PCI Express
1018.0000 101B.FFFF 256 KBytes  WLAN BBP/MAC
101C.0000 101F.FFFF 256 Bytes  USB Host
1020.0000 1023.FFFF 256 KBytes  <<Reserved>>
1024.0000 1027.FFFF 256 Bytes  <<Reserved>>
1028.0000 1BFF.FFFF <<Reserved>>
1C00.0000 1C00.7FFF 32KB ROM  Whenthe system is powesd on, a 24KB internal

PGMI7620 V.10_040503
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1.4 Clock Plan
OK PER
20/40 MHz |
[ (Timer/Uart/120129
I:b/ I OK SDHC
1
48 MHz 12MHz USB PHY (TSMQ
/10 12/48 MHz
20/40 MHz
Xalin | | 20/40MHz
RF >
20/140MHz | cpPUPLL
—»
(SO
480 MHz
| BePRL
20/40 MHz
/2
PLL_PCIeCI; 100 MHz
— (w/ S0 POeDRV |—[> POe AK(EXT)
20/40 Mhz L
PCle PHY (PLL) [ POe PHY OK
2.5GHz
EPHY 125 MHz
™ 20/40MHz L > BHY Ak
250 MHz
| > cw

Figure1l-2 MT7620Clock Diagram
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1.5 CPU Clock Mux

20/40 MHz

Qystal BBP 480 MHz
-
/3
> /2 » DRAM_CLK
Fractional PU K

> Qock _— -

U Generator S Ak

PLL 600 MHz

f

CPU_SYS AKCOFG: (offset: 00030

CPLL_CFCO: (offset: 0x0054)
CPLL CFGL: (offset: 0x0058)

CPU_AK AUX1

Figurel-3 CPUClock Mux
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2. Reqisters

2.1 Nomenclature

The following nomenclature is used for register types:
RO ReadOnly

WO Write Only

RW Reador Write

RC Read Clear

W1C  Write One Clear

- Reserved bit

X Undefined binary value
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2.2 System Control

2.2.1Features
- Providesread-only chip revision registers
- Providesa window to access bostrapping signals
- Suppors memory remapping configurations
- Supporssoftware reset to each platform building block
- Providesregisters to determine GPIO and other peripheral pin muxing schemes
- Providessome poweron-reset only test registers for software programmers
- Combine miscelaneous registers (such as clock skew conttatus register, memo registersjc)

2.2.2Block Diagram

System Control Block

Memory Remapping » CPU Rbus Wrapper
Boot Srapping Sgnals -
GPIO Pin Muxing Scheme »|  Ain Muxing Block
System Control
Registers PerBlock SWReset | patform Blocks
Cache Hit/MissSrobes |
1 Miscellaneous Registers
g »  POe, PQM, ...
|
To/From MIPS
< PalmBus Interface

Figure2-1 System Control Block Diagram
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2.2.3List ofRegisters

Register Name

1 0x0000 CHIPIDO_3 Chip ID ASCII Characte8 0 19
2 0x0004 CHIPID4_7 Chip IDASCII Character 19
3 0x00@C REVID Chip Revisioidentification 19
4 0x0010 SYSCFGO SystenConfiguration Register 0 19
5 0x0014 SYSCFG1 System ConfiguratioRegister 1 20
6 0x0018 TESTSTAT Firmware Test StatuRegister 22
7 0x00XC TESTSTAT2 Firmware Test StatuRegister2 22
8 0x0020 Reserved - 22
9 0x0024 Reserved - 23
10 0x0028 Reserved - 23
11 0x00ZX CLKCFGO Clo&k ConfiguratiorRegistei0 23
12 0x0030 CLKCFG1 Clok ConfiguratiorRegisterl 24
13 0x0034 RSTCTRL Res¢ Control 25
14 0x0038 RSTSTAT Resé Status 26
15 0x00 CPU_SYS_CLKCFG CPU and SYS Clock Control 27
16 0x0040 CLK_LUT_CFG Clock Look Up Table Configuration 29
17 0x0044 CURCLKSTS Currentclock status 30
18 0x048 BPLL_CFGO BBPLL Configuration O 31
19 O0xoMC BPLL_CFG1 BBPLL Configuration 1 31
20 0x0054 CPLL_CFGO CPUPLL Configuration 0 33
21 0x0058 CPLL_CFG1 CPUPLL Configuratioth 36
22 0x008 USB_PHY_CFG USB PHY control 36
23 0x0060 GPIOMODE GPIO Purpose Select 36
24 0x0064 PCIPDMA_STAT Control and Status of PDMA in PCle Device 39
25 0x0088 PMUOQCFG Power Management Unit 0 Configuration 39
26 0x00& PMUL_CFG Power Management Unit 1 Configuration 40
27 0x0098 PPLL_CFGO PCIePLL Configuration O 41
28 0x00€ PPLL_CFG1 PCIePLL Configuration 1 43
29 0x000 PPLL_DRV PCleDriver Configuration 44
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2.2.4Register Descriptios(base: 0x10000000)

1. CHIPIDO_3: Chip ID ASCII CharaeBe(difset: OXOOOO)

31:24 RO CHIP_ID3 ASCII CHIP Name Identification Character 3

23:16 RO CHIP_ID2 ASCII CHIP Name Identification Character 2 0x37
15:8 RO CHIP_ID1 ASCII CHIP Name Identification Character 1 0x54
7.0 RO CHIP_IDO ASCII CHIP Nartdgentification Character O 0x4D

2 CHIPID4_7: Chip Name ASCII Charaetgoffset: Ox0004)

31:24 CHIP_ID7 ASCII CHIP Name Identification Character 7

23:16 RO CHIP_ID6 ASCII CHIP Name Identificatidharacter 6 0x20
158 RO CHIP_ID5 ASCII CHIP Name Identification Character 5 0x30
7:0 RO CHIP_ID4 ASCII CHIP Name Identification Character 4 0x32

3. REVIDChip Revision Identification (offset: Ox@QO

31:17 - Reserved

16 RO PKG_ID Package ID -
0: DRQFNL.48 pin
1: TFBGA69 ball
NOTEThis value is determined by the package

used
15:12 - - Reserved 0x0
11:8 RO VER_ID Chip Version Number 0x2
74 - - Reserved 0x0
3:0 RO ECO_ID Chip ECO Number Ox1

4. SYSCFGO: System Configuration Redisteffset: 0x0010)

31:24 RW  TEST_CODE TestCode 0x0
Default value is from bootstrap and can be

modified by software.

23 - - Reserved 0x0

22:12 RO BS_SHADOW BS shadowegister for last booup value BS
Displays a backup copy of the last bootup val

11:9 - - Reserved 0x0
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DRAM_FROM_EE DRAM Configuration from EEPROM
0: DRAMPLL configuration fromEEPROM
1: DRAM configuratiofrom Auto Detect.
For moreinformation sethe Bootstrapping
PinsDescriptionin the datasheet for this chip

7 RO  DBG_JTAG_MODE Debug JTAG Mode BS
0: EPHY_LED
1: JTAG MODE

6 RO XTALEREQSEL Xtal Frequency Select BS
0: 20 MHz
1: 40 MHz

5:4 RO DRAM_TYPE DRAM Type BS
0: SDRAM (150 MHz) (LVTTL 3.3 V) TSOP
Package
1: DDR1 (200 MHz) TSOP Package
2: DDR2 (200 MHz) FBGA Package

3.0 RO CHIP_MODE Chip Mode BS
A vector to set chip function/test/debug modes
in nontest/debug operation.
For more information ee the Bootstrapping
Pins Description in the datasheet for this chip

5. SYSCFGL1: System Configuration Rediqi&ffset: 0x0014)

31:30 - - Reserved -

2928 RW DDR_DMN_RXWD SDRAMData Pin Receiver Circuit Povizown BS
Controk
(DQ/DQS)
0: Disable(SDR/DDR1/DDR2 default)
1: Enhable
2: Enable whiledatapin is output mode
3: Enable whiledatapin isinput mode

2726 RW DDRDPIN_ ODT SDRAMData Pin On Die Termination Setting BS
(DQ/DQS)

[27:26] |[SDR SDR DDR1 |[DDR2
(3.3V) |(2.5V/
1.8 V)
(Disable|(Disable|(Disable|(Disabl¢
TP MTpPp MTpP MTpPp M
MpPpA (Mpn (Mpa [Mpn
N/A N/A N/A N/A

WIN | |O
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25:24 RW  DDR_DM DRV SDRAMData PirDriving Setting
(DQ/DQS/DQM)

[25:24] [SDR |SDR |DDR1 |DDR2
(3.3V) |25V
1.8V)

0 N/A 10 mA |Class Il |Full
1 N/A 8mA [N/A N/A
2 16 mA |4 mA |(Class I)|(Half)
3 (8 mA) |(2mA) [N/A N/A
23 - - Reserved -
22 RW DDR_CIN_RXWD SDRAMCommand PifReceiver Circuit Power BS

Down Control

(MA/MBA/MCS_N/MWE_N/MRAS_N/
MCAS_N/ MCKE)

0: Disablepower down

1: Ehablepower down(SDR/DDR1/DDR2

default)

21:20 RW DDR_CIN_DRV SDRAMCommand Pin Driving Setting BS
(MA/MBA/MCS_N/MWE_N/MRAS_N/
MCAS_N/ MCKE)

[21:20] |[SDR |SDR |DDR1 |DDR2
(3.3V) |(2.5V/
1.8V)
N/A 10 mA |[Class Il |Full
N/A 8mA |N/A N/A
16 mA |4 mA |(Class I) |(Half)
(8 mA) |(2 mA) |N/A N/A

19 RW DDR_IN_MODE SDRAMPIn Receiver Mie Selectioh BS
0: Rlect pseudedifferential receiver for 2.%
SSTL2 and 1\8SSTL18. (DDR1/DDR2
default)
1: Slect CMOS receiver for \BLVTTL, 28
LVCMOS and 1\8MDDR. (SDR default)

WIN[F|O

18:17 - - Reserved 0x0
16 RW PULL_EN PadPull High/Low Enable 0x0
0: Disable
1: Ehable
15:14 RW GE2_MODE Gigabit Port #2 Mode 0x3

Sets the interface mode on Gigabit part
HQonnY wbDalLL a2RS 0wmy
H Q 0 MIMWode (10/200Mbps)

H Q0 neverse MVl Mode (10/1001bps)

H Q0 m-#6Wode W
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13:12 GE1_MODE Gigabit Port #1 Mode
Sets the interface mode on Gigabit port 1.
HQonnY wbDalLL a2RS 0wmy
HQOonMY alLlL MbEsRS owmnki
H Q0 neverse MVl Modg10/100Mbps)
HIE11: Reserved

11 - - Reserved 0x0
10 RW USBO_HOST_MODE 0: Set USB #0 to device mode BS
1: Set USB #0 to host mode.
9 - - Reserved 0x0
8 RW PCIE_RC_MODE 0: Set PCle to EP mode BS
1: Set PCle to RC mode
74 - - Reserved 0x0
3:2 RW GE2_PIN_DRV RGMII2 Pin Driving Setting 0x3
[1:0] | LVTTI3.3V) LVCMOS (28)
0 N/A 10 mA
1 N/A 8 mA
2 16 mA 4 mA
3 (8mA) (2mA)
1:0 RW GE1 PIN_DRV RGMII1 Pin Driving Setting 0x3
[1:0] | LVTTI3.3V) LVCMOS (28)
0 N/A 10 mA
1 N/A 8 mA
2 16 mA 4 mA
3 (8mA) (2 mA)
NOTE:
1.For bits marked with an *, theRIF I dzf § @ f dzS A& RSTFAYSR o0& 06220a0NI LI a5
software.

2. Default values are marked with parenthess

6. TESTSTAT: Firmware Test Status Register (offset: 0x0018)

31.0 RW TSETSTAT Firmware Test Status 0x0
NOTEThis rgjister is reset only by a powen reset.

7. TESTSTAT2: Firmware Test Status Register 2 (offsetPx001

31.0 RW TSETSTAT2 Firmware Test Status 2 0x0
NOTEThis rgjister is reset only by a powen reset.

8. Reserved (offset: 0x0020)
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31.0 RW BOOTSRAM_BASE Boot from SRAM base address (Test mode or 0x10240000
Addr_tuned =
bootsram[31:0] oc_maddr[15:0]

9 Reserved (offset: 0x0024)

31:0 - Reserved

10 Reserved (offset: 0x0028)

31:0 - Reserved

11 CLKCFGClock Configuration Register 0 (offset O)QOZ

31:30 RW SDRAM_CLK_SKEW  SDRAM Clock Skew
0: Zero delay
1: Delay 200 ps
2: Delay 400 ps
3: Delay 600 ps

2924 RW  OSC_l1lUS_DIV hdaOAtEFG2NI M >& 5AQ0AI 0x0
Sets the maximum for the reference clock
counter for either a 20 MHz or 40 MHz extern
¢!l [ AYLdzid ¢KS O2dzyi
(indicating 1 MHz), up to the maximum, before
resetting to zero. This counts the frequency of
an external XTAL. This coustused to output a
32 KHz frequency to the REFCLKO pin.
cQony !dzi2YFGAOIf (@

regardless of whether XTAL frequency is 2
MHz or 40 MHz.
cQRodpY 5STFIldzZ G S f dzS

XTAL.
cQRMpY 5STFlrdz G @I t dzS
XTAL.
Others: Manual mode for tick generation.
23 - - Reserved 0x0
22:18 RW INT_CLK_FDIV Internal Clock Frequency Divider 0x8

Thefrequency divider used to generate the
FractionN clock frequency.

Validvalues range from fo 31.

FractionN clock frequency =
(INT_CLK_FFRAC/INT_CLK_FDIV)*PLL_FRI

17 = = Reserved 0x0

PGMI7620 V.10 040503 Page23 of 523



7 Ralink MT7620 PROGRAMMING GUIDE
AMEDINTEK Integrated 802.11n MAC/BBP and 2.4 GHz RF/FEM Routepn-a-Chip
COMPANY

16:12 RW INT_CLK_FFRAC Internal Clock FractieN Frequency
A parameter used in conjunction with
INT_CLK_FDt¥ generate the FractiofN clock
frequency.
Valid values range fromt0 31.
FractionN clock Frequency =
(INT_CLK_FFRAC/INT_CLK_FDIV)*PLL_FRI

11:19 RW REFCLKO_RATE Reference ClodkRate 0x0
0: Xtal clock 20/@ MHz
1:12MHz
2:25MHz
3:40MHz
4:48 MHz
5: Internal FractioAiN_CLK2
6: Reserved
7:CPLL_DIV8

8 - - Reserved 0x0
75 - - Reserved 0x0

4 RwW PERI_CLK_SEL Peripheral Clock Source Select 0x0
Sets the peripheral clock to use the 20/40 MH
frequency input from XTAL.

0: 40MHz from 48QMHzdivided by 12.
1: 20MHZ40M Hzfrom XTALnput

3 RwW EPHY_USE_25M EPHClock Source Select 0x0
Set the EPHY clock to use the 25 MHz freque
input from the PPLL.

0: EPHY use 2@4Hz from XTAL
1: EPHY use 28Hz from PPLL
- - Reserved 0x0

1.0 - - Reserved 0x0

12. CLKCFGZ1: Clock Configuration Register 1 (offset: 0x0030)

31 - - Reserved 0x0
30 RW SDHC_CLK_EN SDHC clock enable 0x1
29 - - Reserved 0x1
28 RW AUX_STCK_CLK_EN  Aux system tick clock enable Ox1
27 - - Reserved 0x0
26 RW PCIEO_CLK_EN PCIEO clock enable 0x1
25 RW UPHYO_ CLK_EN UPHYO clock enable 0x1
24 - - Reserved 0x1
23 RW ESW_ CLK_EN Ethernet switch clock enable Ox1
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Reserved

21 RW FE_ CLK_EN FE clock enable 0x1
20 - - Reserved 0x0
19 RW UARTL_ CLK_EN UART Lite clock enable 0x1
18 RW SPI CLK_EN SPI clock enable 0x1
17 RW I2S CLK_EN 12Sclock enable 0x1
16 RW I2C CLK_EN I12Cclock enable 0x1
15 RW NAND_CLK _EN Nand flash control clock enable 0x1
14 RW GDMA CLK_EN GDMAclock enable 0x1
13 RW PIO CLK_EN GPIO controller clock enable 0x1
12 RW UART_ CLK_EN UART clock enable 0x1
11 RW PCM_ CLK_EN PCM clock enable 0x1
10 RW MC_ CLK_EN Memory controller clock enable Ox1
9 RW INTC_CLK_EN Interrupt controller clock enable 0x1
8 RW TIMER_CLK_EN Timer clock enable Ox1
7 RW GE2_CLK_EN GE2 controller clock enable. 0x1
6 RW GE1 _CLK_EN GEL1 controller clock enable. Ox1
5.0 - - Reserved 0x0
NOTE:

0: dock is gated
1:dock is enabled

13. RSTCTRReset Control Register (offset: 0x0034)

31 RW PPE_RST ResetPPE
30 RW SIHC_RST ResetsSD Controller 0x0
29 - - Reserved 0x0
28 RW MIPS_CNT_RST ResetdMIP Scounter block 0x0
27 - - Reserved 0x0
26 RW PCIEO_RST ResetPCIE Host Bridge, PCIEQ Controller an 0x0
PHY
25 RW UHSTO_RST ResetdJSB PHYO 0x0
NOTEWUSB Host controller will be reset when
both UHSTO_RST and UHST1 aRSSet
24 RW EPHY_RST Resets the Ethernet PHY block. 0x0
23 RW ESW_RST Resets the Ethernet switch block. 0x0
22 - - Reserved 0x0
21 RW FE_RST Resets the Frame Engine block. 0x0
20 RW WLAN_RST Resets the WLAN block. 0x0
19 RW UARTL_RST Resets the UART Lite block. 0x0
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Resets the SPI block.

17 RW 12S Resetghe IS block. 0x0
16 RW  12C Resets the’C block. 0x0
15 RW NAND Resets theNAND block 0x0
14 RW DMA Resets the DMA block. 0x0
13 RW PIO Resets the P10 block. 0x0
12 RW UART_RST Resets the UART block. 0x0
11 RW PCM_RST Resets the PCM block. 0x0
10 RW MC_RST Resets the Memory Controller block. 0x1
9 RW INTC_RST Resets the Interrupt Controller block. 0x0
8 RW TIMER_RST Resets the Timer block. 0x0
7:1 - - Reserved 0x0
0 W1C SYS RST Resets the whole SoC. 0x0
NOTE:

0: Daassert reset

1: Reset

14. RSTSTAT: Reset Status Register (offset: 0x0038)

31 RW WDT2SYSRST_EN Watchdog Timeout To System Reset Enable 0ox1
Enableswatchdog timeout to triggea system
reset
0: Disable
1: Enable

30 RW WDT2RSTO_EN WatchdogTimeout to Reset Output Enable 0x1
Enablswatchdog timeout to triggethe reset
output pin.
0: Disable
1: Enable

29:16 RW WDTRSTPD Watchdog Reset Output Low Period 0x3
Qontrolsthe WDT reset output low periodror
example:
If the pin share mode waset correctly and
WDT2RSTO_EN=1,
A WhenWDTRSTRID, you can see duration
of 1>s bw on the WDT reset output pin.
A WhenWDTRSTREB, you can see duration
of 4>s bw on the WDT reset output pin.
(unit: 1> a v
154 - - Reserved 0x0
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R/W1C SWCPURST SoftwareCPU Reset
Indicateswhen softwarehasreset the CPU by
writing to the RSTCPU bit in RSTCTL.
0: Has no effect.
1: Qearsthis bit.
NOTE: This register is reset only by a pearer
reset.

2 R/W1C SWSYSRST Software System Reset 0x0
Indicates whersoftwarehas resethe chip by
writing to the RSTSYS bit in RSTCTL.
0: Has no effect.
1: dearsthis bit.
NOTE: This register is reset only by a power
reset.

1 R/W1C WDRST Watchdog Rset 0x0
Indicates wherthe watchdog timethas reset
the chip.
0: Has noeffect.
1: Qearsthis bit.
NOTEThisregister is reset only by powem
reset.

0 - - Reserved 0x0

15 CPU_SYS_CLKCOERJ and S\Y®ck Control (offset 0x00%)

31:20 - Reserved

19:16 RW CPU_OCP_RATIO CPU OCP Ratio 0x4
The ratio between the system bus frequency
and the CPU frequency.
Value Ratio (SYS : CPU
: 1(Reserved)
: 1.5 (Reserved)
12
: 2.5 (Reserved)
13
: 3.5 (Reserved)
14
:5
QRy|1:10
Others | Reserved
NOTEIf the chip runs in USB OHCI mode, the
OCP fregency cannot be lower thaBO MHz. It
means that
PLL_FREQ*(CPU_FFRAC/CPU_FDIV)/(CPU
RATIO+1) >30 MHz.

15:13 - - Reserved 0x0

ola|a|z|ala|a|a|a
@)
Py)
=

[N =) T ) ey ey N = T
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12:8 RW CPU_FDIV CPU FequencyDivider
Thefrequency divideis used to generate the
CPU frequencylhe value must biarger than
or equal to CPU_FFRAGlid valuesange from

1to31.
75 - - Reserved 0x0
4:0 RW CPU_FFRAC CPU Fequercy Factional 0xd

A parameter uséin conjunction with the CPU
frequency divider to determine the CPU
frequency. Input a value in the following
equation to determine the CPU frequency.
Valid values range from 0 &il.
CPU frequency =
(CPU_FFRAC/CPU_FDIV)*PLL_FREQ
NOTEIf the chip runs iJSB OHCI mode, the
OCP fregency cannot be lower thaBO MHz. It
means that
PLL_FREQ*(CPU_FFRAC/CPU_FDIV)/(CPU
RATIO+1) >30 MHz.
NOTE:
1. Equation used to derive system frequency after chip boot up:
PLL_FREQ = 600
CPU_FREQ= PLL_FREQ€PU_FFRAC / CPU_FDIV).
BUS_FREQ= CPU_FREQ®/(CPU_OCP_RATIO = 1:3)
Limitations:
CPU_FDIV >= CPU_FFRAC.

2. If the chip runs the USB function, the OCP frequency cannot be loweB@hsliiz. Then PLL_FREQ
follows this limitation.
BUS_FREQ 39 MHz.

3. Example:
PLL_FREQ =600MHz.
CPU_FREQ= 800 * (1/5) =300 MHz. (CPU_FFRAC=1; CPU_BpIV=
BUS_FREQ=300'3=100 MHz.(CPU_OCP_RATIO=1:3)
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16 CLK_LUT_CFG: CPU andCH¢R Auto Gntrol (Offset 0x004D

RW

30 RW

29:28 -
27:20 RW

19:16 RW

155 -

SLPEN

STEP_EN

STEPCNT

SLP_OCP_RATIO

PGMI7620 V.10_040503

SleepMode Enable
Enablesleepmodewhen MIPS SI_Sleé&p
asserted

0: Disable

1: Enable

Sleep Mode CPU Frequency =
(1/CPU_FDIV)*PLL_FREQ

Step Jump Enable

Enablest&p jumpafter MIPS exgsleep mode
TheCPU will jump to the normal frequenay
increments defined b TEP_FFRA(E[4:0] of
this register.

0: Disable

1: Enable

Reserved

Step Coursgr

Sets the period of each step jump. Whitre
countercounts downto zero, theCPUclock
automatically changeto the next step
frequency.

The count periodinitis1>s.

Sleep Mode CPU and System Bus Frequency
Ratio

Sets theratio between thesystem bus fregency
andthe CPU frequency wheentering sleep
mode.(SYS:CPU)

Value | Ratio (SYS : CPU
nQRA1:1

n QRM 1:1.5 (Reserved
nORH1:2

n QR 1:2.5 (Reserved
nQRM1:3

n QRp 1:3.5(Reserved
nQRc 1:4
nQRT1:5

nQRy 1:10

Others | Reserved

Reserved

0x0

0x0
0x2

0x4

0x0
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RW STEP_FFRAC Step Frequency Fraction
Sets the fractional size of the incrementCPU
frequency after the CPU exits from sleep mode
and returns to normal operatiorThis step is
only valid when SLP_STEP is#habled.
FRAC VALUE
PREVIOUS FRAC_VALBEEP_ FFRAC
CPU Frequency =
(FRAC_VALUEPU FDIV)*PLL_FREQ

17 CURCLKSTSCurrentClock Statugoffset: Ox0044)

3121 - Reserved

20 RO SAME_FREQ Indicates thathe SYS and DRAM clgeke on -
the samefrequency
0: False
1: True

19:16 RO CUR_OCP_RATIO Current CPU_OCP_Ratio (SEBU) -
Shows the current ratio between the system bt
and CPU frequencies.

Value | Ratio (SYS : CPU

nQRMA1:1

nQRM 1:1.5 (Reserved

nQRH1:2

n QRd 1:2.5 (Reserved

nQRM1:3

n QRp 1:3.5(Reserved

nQRc1:4

nQRT/1:5

nQRy 1:10

Others | Reserved
15:13 - - Reserved 0x0
12:8 RO CUR_CPU_FDIV Current CPWBrequencyDivider OxA

Thefrequency divider is used to generate the
CPU frequency.

For more information, se€EPU_SYS CLKCFG
offset 0x003C, bji12:§].

7:5 - - Reserved 0x0

4:0 RO CUR_CPU_FFRAC Current CPWBFrequencyFraction Ox1
A parameter used in conjunction with the CPU
frequency divider to determine the CPU
frequency.

For more information, se€EPU_SYS CLKCFG
offset 0x003C, if4:0].
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18 BPLL_CFGO: BBL Configuration O (offset: OxtB)

RW BPLL SW_CFG BBPLLSoftwareConfigiration
SetsBBPLL parameters set by software.
0: Applydefault parameterset by hardware.
1: Apply new parameters set by software in
BPLL_CFG® BPLLCRS1

30:3 - - Reserved 0x0
22:20 RW BBPL_OPTION Reserved 0x0
19:17 - - Reserved 0x0
16 RW BBPL_PD BBPLL Power Down 0x0
0: Power On
1: Power Dwn
15:14 - - Reserved 0x0
13 RO BBPL_FBDV2 BB P.L Feedback Dsdar 2 BS

This value depersbn the bootstrap pin
<0x0>: 40 MHz
<0x1>: 20 MHz

12 RW BBPL_FOUTDV2 BB PLL Frequency Output Bivi2 0x0
0: Fixed at 960/1Hz

11:8 RW BBPL_RDV BB PLReferencdnput Divisor 0x1
divisor: M=RDV[3:0])

74 RW BBPL_FDV BBPLLFeedback Disor Control 0x8

Sets thereal feedbacldivisor (N) based on the
value of BBPL_FBDV2 (bit13)
A If FBDV2=0\=FDV[3:0]+16
A If FBDV2=1IN=2*(FDV[3:0]+16)
3.0 RW BBPL_ODV FOUTFrequency Control Ox1
Sets the real output divisor (P) based on the
value of BBPL_FOUTDIV2 (bit12).
A IfFOUTDV25®=0DV[3:0]
A If FOUTDV25P=0DV[3:0]*2
NOTE: In this chipDV[3:0]=00006s0 FOUT=0

19.BPLL_CFG1: BBL Configuration O (offset: Oxm)

31 - - Reserved

30 RO BBPL_OK Lockdetector state
0: Not locked -
1: Locked
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29:28 BBPL_ICPP PLL CPP current control
Sets the proportional charge pump current.
(Default: 01)
00: 25>A 0x1
10: 75>A
01: 50>A
11: 100>A

27:26 RW BBPL_ICPI PLL CPI current control
Sets the integral charge pump current.
00: 1.255A
10: 3.755A
01: 2.5>A
11: 5>A

25:24 RW BBPL_VCS PLL +path initial voltage
00: Reserved
10: 600mV 0x2
01: 500mV
11: 700mV

23 RW BBPL_BP PLL bypaswode for tesing
0: Normal mode 0x0
1: Bypass mode

22:21 RW BBPL_TESTSEL Bandgap outputest current selection
01:Pass bandgap PMOS currentdotput
10: Pass bandgap NMOS currentdatput
11:Reserved

20:17 RW BBPL_OTDV FTEST frequency control
Sets the FTEST frequency based on the value
BBPLETESTDV®it16).
A If FTESTD\%D,
divisor=OTDV[3:0PTDV[3:0]=0001, FTEST: 0x0
A If FTESTD\2,
divisor=OTDV[3:0]*20TDV[3:0]=0001,
FTEST=0
NOTE: In this chipTDV[3:0]=000G0 FTEST=0

16 RW BBPL_FTESTDV2 FTESDivisor 2
Used in bit[20:17] to calculate FTEST frequenc

15 RW BBPL_FOKTH Lock Detection FOUT Threshold Selection 0x0
0: Freq. window < +/3.2%
1: Disable (BBPL_OK=1)

14:13 RW BBPL_TSTT The time AFC waits unBllASsready
00: 5>s
10:20>s 0x0
01: 10>s
11:40>s

ox1

0x0

0ox1
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12:11 BBPL_TLCK BB PLL Time Lock
Thedelayfrom when AFC is ready to whéh.L
startslocking.
00: 5>s 0x0
10:20>s
01: 10>s
11:40>s

10 RW BBPL_FORCE Force PLL open loop
0: Qose loop 0x0
1: Open loop

9.0 RW BBPL_AFC BB PLL Automatic Frequertglibration
VCO band selectidoutput code[8:0]
OxxxxxxxxxiNormal
Ixxxxxxxxxdvanual set
When read, BBPL_AFC[8:0] is the output code
from BBPL macro

0x0

20.CPLL_CFGE@PUWPLL Configuration 0 (offset: 0x0054)

31 RwW CPLL_SW_CFG CRJ R_LSoftwareConfigiration 0x0
Sets CPU PLL parameters set by software.
0: Applydefault parameterset by hardware.
1: Apply new parameterset by software in
CPLL_CFG®®], CPLL_CFG1[9&0}d[26].
30:25 - - Reserved 0x0

24 RW OPEN_LOOP Force PLDpen Loop 0x0
Forces PLLto operate inopen loopmode.
0: dosed loop
1: Open loop
23:22 RW AFC_WAIT_TIME Automatic Frequencgalibration(AFC) Wait 0x0
Time
The time AFC waits unBllASsready.
00: 5>s
01: 10>s
10:20>s
11:40>s

21:20 RW PLL_LOCK_TIME PLL Lock Time 0x0
Thedelayfrom when AFC is ready to whé&t.L
startslocking.

00: 5>s
01: 10>s
10:20>s
11:40>s
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RW EC_CUPLLOK CPU Lock OK
0: Check AF@fter AFCIf R, is within + 3.2% of
the target valuethis bit is set to 1.
1: Set this bit to always indicate CPU Lock stat
is OK, and disable the AFC check.

18:16 RW PLL MULT_RATIO PLLMultiplying Ratio 0x6
Setsthe ratio between the VCO and reference
clockfrequencies.

A When LC_CURFCK = 0:
Factor=1
PLL_MULT_RATIO =
R/col Fref40MHZ)/ Factor

A When LC_CURFCK = 1:
Factor=2
PLL MULT RATIO =
R/col Fref20MHZ)/ Factor

where
R/co= VCO frequency
Frer= Reference clock frequency

000: 24

001: 25

010: 26

011: 27

100: 28

101: 29

110: 30 (default)

111: 31 (test only)

15 RW LC_CURFCK PLL InpuErequency Source BS
0: 40MHz
1: 20MHz

14 RwW BYPASS_REF_CLK Bypas®Reference Clock 0x0
0: Normal
1: Bypass

13:12 RW IPATH_INI_VAL I-path Initial Voltage 0ox2
00: Reserved
01: 500mV
10: 600mV (default)
11: 700mV
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11:10 RW PLL_DIV_RATIO PLLDividingRatio
Sets the ratio between the VCO and PLL outy
frequency.
PLL_DIV_RATHIRcd Four.
where
R/co= VCO frequency
Four= PLL output frequency
00: 2(default)
01:3
10: 4
11:8
9:8 RW  SSC_UP_BOUND Spread Spectrum ClocR%EFrequency Upper 0x0
Boundary
00: O(default)
01: 1/4 SSC swing
10: 2/4 SSC swing
11: 3/4 SSC swing

Freq,

7 RW SSC_EN Spread Spectrum ClocRSETEnable 0x0
Enables the spreaspectrum clock (SSC) to
reduce EMI and improve SNR.
0: Dsable(default)
1: Enable

6:4 RW  SSC_SWING SSGwing 0xX7
000: 12500pm
001: 25000pm
010: 375Q0pm
011: 500Q0pm
100: 625Qpm
101: 7500ppm
110: 8750ppm
111: 1000Qopm (default)

3:2 RW INT_PATH_OPT IntegrationPath Option 0x0
00: 1.25>A (default)
01: 2.5>A
10: 3.75>A
11: 5>A

1.0 RW PRO_PATH_OPT Propational Path Option 0xd
00: 25>A
01: 50>A (default)
10: 75>A
11: 100>A
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21.CPLL_CFGCPUPLL Configuration 1 (offset: Ox0058)

3127 - - Reserved

26 RW CPLL_PD CPUPLL Power Down 0x0
0: Poweron
1: Power down

25 RW CPU_CLK_AUX1 CPWClock Source Select 0x0
Selecs CPU source clock from durr Xtal_IN
pins.
0: Fom aux0
1: Fom Xtal_IN

24 RW CPU_CLK_AUXO0 CPUWClock Auxiliary 0 Enable 0x0
Selecs CPU source clock from temporary 480
Mhz clock
0: Disable
1: Enable

23 RO CPLL_LD CPLL Lock -
0: Unlock
1: Lock

22:14 RO EC_CUAFCOUT CPU PLL AFC outmaide 0x0
1310 RO EC_CUPHDRFT SSCG output code 0x0
(twoQa O2Y)LS SYSyi

9:0 RW FR_CUAFCSET CPU PLL AFe&tS 0x0
OxxxxxxxxxNormal
Ixxxxxxxxx: Mnual set

22 USB_PHY_CHRG&SB PHEontrol(offset: OXOOS,)

312 - Reserved

1 RW UTMI_8B60M USBUTMI8-bit 60 Mhz Mode Select 0x0
Sets the operation mode of the UTMI interface
0:16-bit 30Mhz mode
1: 8-bit 60 Mhz mode

0 RW UDEV_WAKEUP USB Device Wakeup 0x0
Enablesremote wakeupof the USB device
0: Disable
1: Enable

23. GPIOMODHESPIO Purpose Select (offsetO080)
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31:30 RW SUTF_SHARBODE Serial UTIF Pin Share Mode

Sets the erial UTIF pimo operate inUARTIlor

I’‘Cmode.

0: Na shared

1: $ared with UARTHoverwritesthe
UARTLITE_GPIO_MODE setting

2: Shared with fC- overwritesthe
I2C_GPIO_MODE setting

3: Reserved
2923 - - Reserved 0x0
2221 RW WDT RSTMODE Watchdog Timer GPIShareMode 0x0

Sets the watchdog timeesetpin to operate in
REFCLK_OUT or GRialle

0: WDT_RST_Ndmmal modg

1: REFCLKOUT

2: GPIO mode

3: Reserved

20 RW PA G GPIO MODE Power Amplifier GPIO Share Mode ox1
Sets the power amplifier pin to operate in GPI
mode.
0: PA_PE_GO/PA_PE/EBNT_TRN/ANT_TRNE
(normal mode)
1: GPIO Mode

1918 RW ND SD_GPIO_MODE NAND/SD GPI@hareMode 0x2
Sets the ND pins to operate in SD, BT or GPI!
mode.
0: NDMode
1: SDMode (BT Coeist)
2: GPIO Mode
3: Reserved

17:16 RW PERSTGPIOMODE PCle ResdEPIO Share Mode 0x2
Sets thePERSTN pin to operate inREFCLKO or
GPIO mode.
H Q0 n n YN(hogmambde)
H Q 0 RERGLKOUT
HQomnY DtLh Y2RS
H Q 0 Resevved
15 RW EPHYLEDGPIO MODE LED JTAG GPIO Share Mode 0x0
Sets an LED pin to operate in JTAG or GPIO
mode.
0: Normal ModgJTAG/EPHY_LED depegdn
bootstrapping settings
1: GPIO Mode

14 - - Reserved 0x0
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WLED_GPIO_MODE WLAN LED GPIO Share Mode
Sets the WLAN LEin to operate in GPIO
mode.
0: Normal mode
1: GPIO Mode

12 RW SPI_REFCLKO_MODE SPI Reference Clock GPO Share Mode 0ox1
Sets SPI pins to operate in reference clock an
GPO mode.
0: Normal SPI mode
1: SPI_CSiins areshared withthe reference
clockand GPOmode.

11 RW SPI_GPIO_MODE SPI GPIO Share Mode 0x0
Sets the SPI pins to operate in GPIO mode.
0: Normal Mode
1: GPIMode

10 RW RGMII12_GPIO_MODE RGMII2 GPIO Share Mode Ox1
Sesthe RGMII2 pins to operate in GPIO modt
0: Normal Mode
1: GPIO Mode

9 RW RGMII1_GPIO_MODE RGMII1 GPIO Share Mode 0x1
Sesthe RGMII1 pins to operate in GPIO modt
0: Normal Mode
1: GPIO Mode

8:7 RW MDIO_GPIO_MODE MDIO GPIO Share Mode 0x2
Sets the MDIO pin to operate in GPIO mode.
H Q 0 MomMl Mode
H Q 0 RER YXCLK Mode
H Q 0 ®PIOYMode
H Q 0 Resevved

6 - - Reserved 0x0

5 RW UARTL_GPIO_MODE UART Lite GPIO Share Mode oxt
Sesthe UART Lite pins to operate in GPIO
mode.
0: Normal Mode
1: GPIO Mode

4:2 RW UARTF_SHARE_MODE UART Full Interface Share Mode 0x7
Sets the UART Full interface to operate in PC
12S, and GPIO mode.
Adetaileddescription of thedUARTF Mode Pin
Sharingschemeis shown irthe datasheet for

this chip
1 - - Reserved 0x0
0 RW I2C_GPIO_MODE I2C GPIO Share Mode 0x1

Sesthe 12C pins to operate in GPIO mode.
0: Normal Mode
1: GPIO Mode
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NOTE: For more information on pin sharing schemes, seddtasheet for this chip.

24 PCIPDMA_STAControl and Status of PDMA in PCIe Device (offse0ay

31:4 - Reserved

3 RW PCIPDMA_RX_EN PDMA R DMA Bable 0x0
In iNIC applicatios) the external Host can
enable the PDMA o PCle Device to startkR
PDMA(from the point of viewof the external
host).

However, the actual PDMA enabledwhen

both of following conditions arenet.

A MIPS (internaCPU) writes 1 to
PCIPDMA_RX_EN.

A External Host writes 1 to RX_DMA_EN via
BAR1

2 RW PCIPDMA TX EN PDMA T:DMAEnable 0x0
In iNIC applicatios) the external Host can
enable the PDMA o PCle Device to start Tx
PDMA(from the point of viewof the external
host).

However, the actuaPDMA Txs enabledwhen

both of following conditions arenet.

A MIPS (internaCPU) writes 1 to
PCIPDMA _TX_ EN.

A External Host writes 1 to TX_DMA_EN via
BAR1

1 RO PCIPDMA_RX_BUSY PCle PDMA Rx Busy 0x0
IndicatesPDMA Rin the PCle device busy.
0: PDMA Ris idle
1. PDMA Ris busy

0 RO PCIPDMA_TX BUSY Indicates PDMA Tir the PCle devices busy. 0x0
0: PDMA Xis idle
1: PDMA Xis busy

25 PMUQ CFG(offset: 00088)

3109 - Reserved

28 RW PMU_SW_SET PMUSoftwareRegisterSet 0x0
0: Set hardware t@ontrolthe PMU software
register.
1: Set software to control the software register
field [24:16]
24 RW A_DCDC_EN SWAnalogDQ DCConverterEnable 0x1
0: Disable
1:Enable
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23:20 - Reserved

19 RW A_SSCPERI AnalogSpread Spectrum Clock Generator 0x1
(SSCEModulation Period Select
0: 16.5 kHz
1: 33 kHz

18 RW A_SSCGEN AnalogSpreadSpectrumClock Generator 0x1
Enable
0: Disable
1: Enable

17:16 RW A_SSC AnalogSpread Spectrur@lock Control 0x2
Increases the SSCG modulation frequency frc
a base level of 1 MHz.
<0x0>: £ 5%
<0x1>: Reserved
<0x2>: + 10%
<0x3>: + 20%

1511 - - Reserved 0x0

10:8 RW A_DLY AnalogDelay 0x2
Controls the output power MOSFET dead zon
Sets the turn off/delay periobetween the
external upper and lower MOSFET. The perio
given below are approximate as the exact vali
depends on the production process for each
chip, the input voltage, and the chip
temperature.
<0x1>: Approx. 40 nsec
<0x2>: Approx. 30 nsec
<0x3:> Apprr. 20 nsec
<0x4:> Approx. 10 nsec

7.0 RW A_VTUNE AnalogVoltage Tune 0xBB
Sets the output voltage level.
<0x51>: 0.8 V (min)

X

<0xB9>: 1.75 V20 mv
<OxBA>: 1.75 V10 mv
<0xBB>: 1.75 V (default)
<0xBC>:1.75V + 10 mv
<0xBD>:1.75V + 20 mv
X

<OxF>: 24V (max)

26. PMUL_CFG: (offset: OxO@3

3130 - Reserved
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29:28 DIG_LDO_GAIN DIG_LDO gain control
00: High DC gain
00: Reserved
10: Reserved
11: Low DC gain

2726 - - Reserved -

25 RW DIG_SW_SEL SW Configred DigitalLDO output level 0x0
0: HW contrded DIGLDO
1: SW contrdéd DIGLDOfield [24:16]

24 RW DIG_LDO_EN DIG LD@nable 0x1
0: Disable
1: Enable
2316 RW DIG_LDO_VALUE LDOOutput Level Selection 0x69
15:14 - - Reserved -
13:12 RW DDRLDO_Gain DDR LDO gain control 0x0

00: High DC gain
00: Reserved
10: Reserved
11: Low DC gain

11:10 - - Reserved -

9 RW DDR_SW_SEL SW Config DDR Lmitput Level 0x0
0: HW control DDR LDO (based on bootstrap
value)
1: SW control DDR LDi@ld [8:0]

8 RW DDR_LDO_EN DDR LD@&nable 0ox1
0: Disable
1: Enable

7:0 RW DDR_LDO_VALUE LDO Output Level Selection BS
default:
<10011011> for output=1.8 (DDR2)
<11010101> for output=2.8 (DDR1)

27.PPLL_CFGO: Pe€ld. Configuration O (offs@x0098)

31 RW PPLL_SW_SET Progammable PLL Software Set
0: HW ses default PLL parameter
1: SW appliemew parameters with
PPLL_CFGO[23:0]R°LL_CFG1[9:8]
PPLL_CFG1[26]

304 - - Reserved 0x0
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23:22 AFC_WAIT_TIME Automatic Frequency Control (AFC) Wait Tim 0x0
The time AFC waits untBBIASsready.
00: 5>s
01: 10>s
10:20>s
11:40>s

21:20 RW PLL LOCK_TIME PLL Lock Time 0x0
The time PLL stasto lock after AF@Gready:.
00: 5>s
01: 10>s
10:20>s
11:40>s

19 RW EC_PEPLLOK PClePLLLock OK 0x0
0: Check AF@fter AFC, iR, is within £ 3.2%
of the target value, this bit is set to 1.
1: Set this bit to always indicate CPU Lock ste
is OK, and disable the AFC check.

18:17 - - Reserved 0x0

16 RW  OPEN_LOOP PLL Open Loop 0x0
Forces PLLto operate inopen loopmode.
0: dose loop
1: pen loop

15 RW LC PERFCK (Logic side Cod®&Cle Reference Clock BS
FrequencySource
0: 40MHz
1: 20MHz

14 RW BYPASS_REF_CLK Bypas®ReferenceClock 0x0
0: Normal
1: Bypass

13:12 RW IPATH_INI_VAL I-path Initial Voltage 0x2
00: Reserved
01: 500mV
10: 600mV (default)
11: 700mV

11:10 RW PLLOUT_FREQ Output Clock Frequency 0x1
00: 50MHz (test only)
01: 100MHz (default)
10: 200MHz (test only)
11: 600MHz (test only)
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RW SSC_UP_BOUND SpreadSpectrum ClockSSClrequency Upper
Boundary
00: 0 (default)
01: 1/4 SSC swing
10: 2/4 SSC swing
11: 3/4 SSC swing

Freq,

T s

7 RW SSC_EN SSC Enable 0x0
Enables the spreaspectrum clock (SSC) to
reduce EMI and improve SNR.
0: Osable (default)
1:Enable

6:4 RW SSC_SWING SSGwing 0x3
000: 125Q0pm
001: 250Q0pm
010: 375Qopm
011: 500Q0pm
100: 6250pm
101: 7500pm
110: 8750pm
111: 1000Qopm (default)

3:2 RW INT_PATH_OPT IntegrationPath Option 0x0
00: 1.25>A (default)
01: 2.5>A
10: 3.755A
11: 5>A

1:0 RW PRO_PATH_OPT Propational Path Option 0xk
00: 25>A
01: 50>A (default)
10: 75>A
11: 100>A

28 PPLL_CFG1: P@ld. Configuration 1 (offset: Ox(IQQ

31:27 - Reserved

26 RW PPLL_PD PPLL Power Down 0x0
0: Power On
1: Power down

25:24 - - Reserved 0x0
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PPLL_LD PPLL Lock
0: Unlock
1: Lock
22:14 RO EC_PEAFCOUT PCle PLL AFC output 0x0
13:10 RO EC_PEPHDRFT PCle PLL Phase Drift 0x0

SSCG output code
(G204 O2YLX SYSyi
9:0 RW FR_PEAFCSET PCle PLL ARet 0x0
OxxxxxxxxxiNormal
Ixxxxxxxxxvlanualset

29.PPLL_DRYV: P@asdverConfiguration (offset: OxO(D;

31 RW PDRV_SW_SET PCleDriver SoftwareSet
0: HW sets default parameters
1: SW configresvalues fo{19:0]in this
register.

30:20 - - Reserved 0x0

19 RW LC _CKDRVPD (Logic side Cod®CleClock Driver Powdbown 0x0
(Low Active)
0: Power Down
1: PowerOn

18 RW LC_CKDRVOHZ (Logic side Cod&eference PCle Outp@ock Ox1
Mode Enable
0: Enable output clock (Host mode only)
1: High Impedence (Device mode)

17 RW LC_CKDRVHZz (Logic side Cod®Cle PH¥lock Enable (0)%]
0: Enable clock (Host mode only)
1: High Impedence (Device mode)

16 RW LC_CKTEST (Logic side Cod&ingleended clock for output 0x0
testing
0: Normal operation
1: Testingnly

15:0 RW FR_CKDRVHZ PCleClock Driver Set 0x0504

(default 00060101-0000-0100)
See NOTE below.

NOTE: [15:0bit values are as follows.

15:13 Reserved

12 Input clock selection
Value | Description

0 From PEPLL

1 From LC_CKTE/{
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11:10 Output voltage level

Value | Description
00 0.7V
10 0.8V
01 0.75V
11 0.85V

9 Reserved

8:4 Outputtermination adjustment
Value | Description| Value | Description| Value | Description
00000 70 01010 52 10101 41
00001 66 01011 51 10110 40
00010 64 01100 50 10111 39
00011 62 01101 49 11000 38.5
00100 61 01110 48 11001 38
00101 59 01111 47 11010 37.5
00110 58 10000 46 11011 37
00111 56 10001 45 11100 36.5
01000 55 10010 44 11101 36
01001 54 10011 43 11110 35.5

10100 42 11111 35

3:2 Output slewrate control
Value | Description
00 1.71Vins
01 1.12V/ns
10 0.78V/ns
11 0.6V/ns

1:0 Reserved
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2.3Timer

2.3.1Features
A Independent clock prscale for each timer.
A Independent interrupts for each timer.
A Two generapurpose timers which ruat a40 MHz clock rate. The other two run aB82 kHz clock rate
- Periodic mode
- Freerunning mode
- Timeout mode
- Second tiner may be used aswatchdog timer Watchdog timer resets system on tinoait.
A Timer Modes
- Periodic
In periodic mode, the timer counts down to zero from the load val@a.interrupt is generated when the
count is zero.After reaching zero, the load vaus reloaded into the timer and the timer counts down
again. A load value of zero disables the timer.
- Timeout
In timeout mode, the timer counts down to zero from the load valde interrupt is generated when the
count is zero. In this mode, the ENABLE bit is reset when the timer reaches zero, stopping the
counter. After reaching zero, the load value is reloadetb the timer.A load value of zero disables the
timer.
- Freerunning
In freerunning mode, the timer counts down to zero from FFFREh.interrupt is generated when the
count is zeroAfter reaching zero, FFFFh is reloaded into the timer. This mode is identical to the periodic
mode with a load value of 6553B.is worth nding that if firmware writes to the load value register in
this mode, the timer will still load that value even though that value will be ignored there#ftsn. note
that when the timer is first enabled, it witlegin counting down from its current valueot necessarily
FFFFh.
- Watchdog
In watchdog mode, the timer counts down to zero from the load vdluihe load value is not reloaded or
the timer is not disabled before the count is zero, the chip will be résten this occurs, every register
in the chip is reset except the watchdog reset status bit WDRST in the RSTSTAT register in the system
control block; it remains set to alert firmware of the timeout event when iexecutes its bootstrap.
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2.3.2Block Diagram

dock

Reset

Timer O Interrupt

Timer 1 Interrupt

Timer
Timer O
Test Control
Load Value 4—L Prescale
A4
| Counter |<— Mode Control
Timer 1
Watchdog
Satus Test Control
Load Value Prescale
Counter <
Mode Control

Interrupt
Control
Watchdog Timeout.
PalmBus PalmBus Sgnals >
Interface

Figure2-2 Timer Block Diagram
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2.3.3List of Registers

Register Name Description Page

30 0x0000 TMRSTAT Timer Status 49
31 0x0010 TMROLOAD Timer O Load Value 50
32 0x0014 TMROVAL Timer 0 Counter Value 50
33 0x0018 TMROCTL Time 0 Control 50
34 0x0020 TMR1LOAD Timer 1 Load Value 51
35 0x0024 TMR1VAL Time 1 Counter Value 51
36 0x0028 TMR1CTL Time 1 Control 51
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2.3.4Register Descriptios(base: 0x10000100)

30. TMRSTAT: Timer Status Register (offs€00X)

0x0

31:6 - - Reserved

5 WO TMR1RST Timer 1 Reset 0x0
Read
Reading this bit returns a 0.
Write
0: No effect.
1: Reset Timer 1 to OXFFFF if in freening
mode, or to the value specified in the
TMR1LOAD register in all other modes.

4 WO TMRORST Timer 0 Reset 0x0
Read
Reading this bit returns a 0.
Write
0: No effect.
1: Reset Timer 0 to OXFFFF if in freening
mode, or to the value specified in the
TMROLOAD register in all other modes.

3:2 - - Reserved 0x0

1 R/WIC TMRILINT Timer 1 Interrupt Status 0x0
Indicates that timer 1 has expired and timer 1
interrupt to the processor has asserteffter
the interrupt is sent, the bit is written to 1 and
cleared.

Read

0: Not asserted.

1: Asserted.

Write

0: No effect

1: Clears the interrupt.

0 RW1C TMROINT Timer O Interrupt Status 0x0
Indicates that timer 0 has expired and timer O
interrupt to the processor has asserteifter
the interrupt is sent, the bit is written to 1 and
cleared.

Read

0: Not asserted.

1: Asserted.

Write

0: No effect

1: Clearghe interrupt.
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31 TMROLOAD: Timer O Load Value (oﬁseﬂ)O(D@)

31:16 RO - Reserved

15:0 RW TMRLOAD Timer Load Value 0x0
This register contains the load value for the
timer. In all modes, this value is loaded into th
timer counter when this register is written. In
all modes except freeunning mode, this value
is reloaded into the timer counter after the
timer counter reacks 0. It may be updated at
any time; the new value will be written to the
counter immediately.

0: Disablesthe timer, except in fregunning
mode.

32. TMROVAL: Timer 0 Counter Value (offse@004)
31:16 - - Reserved 0x0

15:0 RO TMRVAL Timer Counter Value Oxffff
This register contains the current value of the
timer. During functional operation, writes have
no effect.

33 TMROCTL: Timer 0 Control (offsetd0k8)

31:16 - Reserved

15 RW TESTEN Test Enable 0x0
Reserved for testing. This bit should be set to

14:8 - - Reserved 0x0

7 RW ENABLE Timer Enable 0x0

Enables the 40 MHz timerO.

0: Disable the timer. The timer will stop
counting and will retain its currentalue.

1: Enable the timer. The timer will begin
counting from its current value.

6 - - Reserved 0x0

54 RW MODE Timer Mode 0x0
0: Freerunning
1: Periodic
2: Timeout
3: Timeout
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PRESCALE Timer Clock Prscale
These bits are used to scdle timer clock in
order to achieve higher resolution or longer
timer periods. Their definitions are below.

Value | Timer Clock Frequeng
System clock

System clock / 4
System clock / 8
System clock / 16

X

4 System clock / 32768
15 Systenclock /65536

Pix|lw|NvF|o

NOTEThe prescale value should not be
changed unless the timer is disabled.

34 TMR1LOAD: Timer 1 Load Value (offsemOQQ)

31:16 - Reserved

15:0 RW TMRLOAD Timer Load Value 0x0
This register contains the load value for the
timer. In all modes, this value is loaded into th
timer counter when this register is written. In
all modes except freeunning mode, this value
is reloaded into the timer counter after the
timer counter reacks 0. It may be updated at
any time; the new value will be written to the
counter immediately.

0: Disable the timer, except in freeunning
mode.

35 TMR1VAL: Timer 1 Counter Value (offseﬂ02>4)
31:16 - Reserved

15:0 RO TMRVAL Timer Counter Value Oxffff
This register contains the current value of the
timer. During functional operation, writes have
no effect.

36. TMR1CTL: Timer 1 Control (off<&t0028)

31:16 - - Reserved 0x0

15 RW TESTEN Test Enable 0x0
Reserved for testing. This bit should be set to
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14:8 - - Reserved 0x0

7 RW ENABLE Timer Enable 0x0
Enables the 40 MHz timer1.
0: Disable the timer. The timer will stop
counting and will retain its currentalue.
1: Enable the timer. The timer will begin
counting from its current value.

6 RW WD_TIMEOUT_SRC WatchdogTimeout Alarm Source 0x0
0: From Timer 1
1: From PMU watch dog timer

5:4 RW MODE Timer Mode 0x0
0: Freerunning
1: Periodic
2: Timeout
3: Watchdog

2:0 RW PRESCALE Timer Clock Precale 0x0
These bits are used to scale the timer clock in
order to achieve higher resolution or longer
timer periods. Their definitions are below.
Value | Timer Clock Frequeng
0 System clock
1 System clock / 4
2 System clock / 8
3
X

System clock / 16

X

14 System clock / 32768
15 System clock 65536

NOTEThe prescale value should not be
changed unless the timer is disabled.
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2.4 Interrupt Controller

2.4.1Features
- Supports a central point for interrugtggregation for platform related blocks
- Separated interrupt enable and disable registers

Supports global disable function

2-level Interrupt priority selection

Each interrupt source can be directed to IRQ#0 or IRQ#1

NOTEMT7620supports MIPQn Y Q a  idiSrQpii réebldanism.
There are 6 hardwarinterrupts supported by MIPBIK. The interrupt allocation is shown below:

MIPS H/W interrupt pins Connect to

HW_INT#5 Timer interrupt Highest priority
HW_INT#4 Reserved

HW_INT#3 FE

HW_INT#2 PCle

HW_INT#1 Other high priority interrupts (IRQ#1)

HW_INT#0 Other low priority interrupts (IRQ#0) Lowest priority

2.4.2Block Diagram

MIPSTimer INT
L INT5 J
» INT 4
» INT3
» INT 2
MIPS
Interrupt Controller
IRQL
Interrupts (high priority)
(from platform blocks) Interrupt .| Interrupt Priority > INT1
“T Masking "] Slection
» INTO
IRQO
(low priority)

PalmBus
(to/from MIPS

PalmBus Interface

Figure2-3 Interrupt ControlleBlockDiagram
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2 4.3List of Reglsters

0x0000 IRQOSTAT Interrupt Type O Status after Enable Mask
38 0x0004 IRQ1STAT Interrupt Type 1 Status after Enable Mask 55
39 0x0020 INTTYPE Interrupt Type 56
40 0x0030 INTRAW Raw Interrupt Status before Enable Mask 57
41 0x0034 INTENA Interrupt Enable 58
42  0x0038 INTDIS Interrupt Disable 58
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2.4.4Register Descriptios(base: 0x10000200)

37.IRQOSTAT: Interrupt Type 0 Status after Enable Mask (off@80@x

3120 - - Reserved -
19 RO UDEV USBdevice interrupt status after mask 0x0
18 RO UHST USB host interrupt status after mask 0x0
17 RO ESW Ethernet Swich interrupt status after mask 0x0
16 - - Reserved 0x0
15 RO R2P R2P interrupt after mask 0x0
14 RO SHC SIHC interrupt after mask 0x0
13 - - Reserved 0x0
12 RO UARTLITE UARTLITE interrupt status after mask 0x0
11 RO SPI SPI interrupt status after mask 0x0
10 RO 12S 12S interrupt status after mask 0x0
9 RO PC MIPS performance counter interrupt status 0x0
after mask
8 - - Reserved 0x0
7 RO DMA DMA interrupt status after mask 0x0
6 RO PIO PIO interrupt status after mask 0x0
5 RO UART UART interrupt status after mask 0x0
4 RO PCM PCM interrupt status after mask 0x0
3 RO ILL_ACC lllegal access interrupt status after mask 0x0
2 RO WDTIMER Watchdog timer interrupt status after mask 0x0
1 RO TIMERO Timer O interrupt status after mask 0x0
0 RO SYSCTL System control interrupt status after mask 0x0
NOTEThese bits are set if the corresponding interrupt is asserted from the source antheitbllowing two
conditions

1. The interrupt is not maskedhe bit isnot set in the INTDI&gister)

2. The interrupt type is set to INTO (in the INTTYPE register).
NOTEWriting to these bitsisignored and each bit cannot be simultaneously active in both the IRQOSTAT and
IRQLSTAT registers.

38.IRQ1STAT: Interrupt Type 1 Status after Enable Mask (off@€04)x

3120 - - Reserved -

19 RO UDEV USB device interrupt status after mask 0x0
18 RO UHST USB host interrupt status after mask 0x0
17 RO ESW Ethernet Swich interrupt status after mask 0x0
16 - - Reserved 0x0
15 RO R2P R2P interrupt after mask 0x0
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SMHCinterrupt after mask

13 - - Reserved 0x0
12 RO UARTLITE UARTLITE interrupt status after mask 0x0
11 RO SPI SPI interrupt status after mask 0x0
10 RO 12S 12S interrupt status after mask 0x0
9 RO PC MIPS performance counter interrupt status 0x0
after mask

8 - - Reserved 0x0
7 RO DMA DMA interrupt status after mask 0x0
6 RO PIO PIO interrupt status after mask 0x0
5 RO UART UART interrupt status after mask 0x0
4 RO PCM PCM interrupt status after mask 0x0
3 RO ILL_ACC lllegal access interrugtatus after mask 0x0
2 RO WDTIMER Watchdog timer interrupt status after mask 0x0
1 RO TIMERO Timer O interrupt status after mask 0x0
0 RO SYSCTL System control interrupt status after mask 0x0
NOTEThese bits are set if the corresponding interrupasserted from the source and withe following two
conditions

1. The interrupt is not maskedhe bit isnot set in the INTDIS register)
2. The interrupt type is set to INT1 (in the INTTYPE register).

NOTE: MWiting to these bitdsignored and each bit cannot be simultaneously active in both the IRQOSTAT and
IRQLSTAT registers.

39.INTTYPE: Interrupt Type (offsetD0R0)

31:20 - - Reserved -

19 RW UDEV USB device interrupt status type 0x0
18 RW UHST USB host interrupt status type 0x0
17 RW ESW Ethernet Swich interrupt status type 0x0
16 - - Reserved 0x0
15 RW R2P R2P Interrupt status type 0x0
14 RW SDHC SDHC Engine interrupt status type 0x0
13 - - Reserved 0x0
12 RW UARTLITE UARTLITHterrupt status type 0x0
11 RW SPI SPI interrupt status type 0x0
10 RW 12S I2S interrupt status type 0x0
9 RW PC MIPS performance counter interrupt status 0x0

type

8 - - Reserved 0x0
7 RW DMA DMA interrupt status type 0x0
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6 PIO interruptstatus type

5 RW UART UART interrupt status type 0x0
4 RW PCM PCM interrupt status type 0x0
3 RW ILL_ACC lllegal access interrupt status type 0x0
2 RW WDTIMER Watchdog timer interrupt status type 0x0
1 RW TIMERO Timer 0O interrupt status type 0x0
0 RW SYSCTL System control interrupt status type 0x0
NOTE:

0: IRQ type O

1: IRQ type 1

The interrupt type may be changed at any time; if the interrupt type is changed while the interrupt is active,
the interrupt is immediately redirected.

40. INTRAWRaw Interrupt Status before Enable Mask (offse@03%)

3120 - - Reserved 0x0
19 RO UDEV USB device interrupt status before mask 0x0
18 RO UHST USB hosinterrupt status beforamask 0x0
17 RO ESW EthernetSwichinterrupt status beforemask 0x0
16 - - Reserved 0x0
15 RO R2P R2P interrupt status before mask 0x0
14 RO SHC SIHC interrupt status before mask 0x0
13 - - Reserved 0x0
12 RO UARTLITE UARTLITE interrupt status before mask 0x0
11 RO SPI SPinterrupt status before mask 0x0
10 RO 12S 12S interrupt status before mask 0x0
9 RO PC MIPS performance counter interrupt status 0x0
before mask
8 - - Reserved 0x0
7 RO DMA DMA interrupt status before mask 0x0
6 RO PIO PIO interrupt status beformask 0x0
5 RO UART UART interrupt status before mask 0x0
4 RO PCM PCM interrupt status before mask 0x0
3 RO ILL_ACC lllegal access interrupt status before mask 0x0
2 RO WDTIMER Watchdog timer interrupt status before mask 0x0
1 RO TIMERO Timer QOinterrupt status before mask 0x0
0 RO SYSCTL System control interrupt status before mask 0x0

NOTE: These bits are set if the corresponding interrupt is asserted from the source. The status bit is set if the
interrupt is active, even if it is masked, arefjardless of the interrupt type. This provides a sirageess
shapshot of all active interrupts for implementation of a polling system.
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41 INTENA: Interrupt Enable (offset:0D84)

GLOBAL Global InterruptEnable
Allowslocalinterrupts in this register to be
individually enabledSetthis bit before
enabling interrupts in this register.

30:20 - - Reserved 0x0
19 - - Reserved 0x0
18 RW UHST USB hosinterrupt enable 0x0
17 RW ESW Ethernet Swiich interruptenable 0x0
16 - - Reserved 0x0
15 RW R2P R2P interrupt enable 0x0
14 RW SDHC SDHGnterrupt enable -
13 - - Reserved -
12 RW UARTLITE UARTLITE interrupt enable 0x0
11 RW SPI SPI interrupt enable 0x0
10 RW 12S I12S interrupt enable 0x0
9 RW PC MIPS performance counter interrupt enable 0x0
8 - - Reserved 0x0
7 RW DMA DMA interrupt enable 0x0
6 RW PIO PIO interrupt enable 0x0
5 RW UART UART interrupt enable 0x0
4 RW PCM PCM interrupt enable 0x0
3 RW ILL_ACC lllegal access interrupnable 0x0
2 RW WDTIMER Watchdog timer interrupt enable 0x0
1 RW TIMERO Timer 0O interrupt enable 0x0
0 RW SYSCTL System control interrupt enable 0x0
NOTE:Where applicable,

1: Enable

42.INTDIS: Interrupt Disable (offset:0D88)

31 RW GLOBAL Global Interrupt Disable
Allowslocalinterrupts in this register to be
individually disabledSetthis bit before
disabling interrupts in this register.

30:20 - - Reserved 0x0
19 - - Reserved 0x0
18 RW UHST USB host interrupt status disable 0x0
17 RW ESW Ethernet Swich interrupt disable 0x0
16 - - Reserved 0x0
15 RW R2P R2P interrupt disable 0x0
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SDHC SDHC interrupt disable

13 - - Reserved 0x0
12 RW UARTLITE UARTLITE interrupt disable 0x0
11 RW SPI SPI interrupt disable 0x0
10 RW 12S 12S interrupt disable 0x0
9 RW PC MIPS performance counter interrupt disable 0x0
8 RW NAND NAND flash controller interrupt disable 0x0
7 RW DMA DMA interrupt disable 0x0
6 RW PIO PIO interrupt disable 0x0
5 RW UART UART interrupt disable 0x0
4 RW PCM PCM interrupt disable 0x0
3 RW ILL_ACC lllegal access interrupt disable 0x0
2 RW WDTIMER Watchdog timer interrupt disable 0x0
1 RW TIMERO Timer 0 interrupt disable 0x0
0 RW SYSCTL System control interruptlisable 0x0
NOTE:Where applicable,

1: Disble
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2.5 System TickCounter

2 5.1List of Reglsters

0x0000 STCK KT_CFG MIPS Configuration
44 0x0004 CMP_CNT MIPS Compare 61
45 0x0008 CNT MIPS Counter 61
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2.5.2Register Descriptiosi(base: 0x10000d00)

43 STCK_ICT_CFGMIPS Configuration Register (offsetOO@O)

31:2 - Reserved -

1 RW  EXT_STK_EN ExternalSystem Tick Enable 0x0
Selects the system tick source
0: Usethe MIPS internal timer interrupt.
1: Usethe external timer interrupt froman
external MIPS counter

0 RW  CNT_EN Count Enable 0x0
Enables the free run counter (MIPS counter).
¢KAa O2dzyiSNJ AYyONBYS)H
0: Disable
1: Enable

44 CMP_CNTMIPS Compare Register (oﬁset00&4)

31:16 - Reserved

15:0 RW CMP_CNT Compare Count 0x0
Sets the cutoff point for the free run counter
(MIPS counter). If th&ree runcounter equals
the compare counter, then the timer circuit
generates an interrupt. The interrupt remains
active until the compare counter is written
again.

45 CNTMIPS Courr Register (offset: @O08)

31:16 - Reserved

150 RW CNT MIPS Counter 0x0
The MIPS counter (free run counter) increase
68 M SOSNB wn >& opn
continues to count until it reachabe value
loaded into CMP_CNT.
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2.6 UART

2.6.1Features
- 1655Gcompatible register set, except for Divisor Latch register
- 5-8 data bits
- 1-2 stop bits (1 or 2 stop bits are supported with 5 data bits)
- Even, odd, stick or no parity
- All standard baud rates up to 3400 b/s
- 16-byte receive buffer
- 16-byte transmit buffer
- Receive buffer threshold interrupt
- Transmit buffer threshold interrupt
- False start bit detection in asynchronous mode
- Internal diagnostic capabilities
- Break simulation
- Loopback control for communicains link fault isolation

2.6.2Block Diagram

Reset
. from System
16550-Compatible UART Control
PalmBus <
Interface < >
PalmBus Sgnals
RXD from PalmBus
»  Serializer »| Transmit AFO
TXD Baud Rate »
< Deserializer »|  Receive AFO Cenerator Jock
from System
Gontrol
MODEM y A/
Control Protocol Control |»{  SQatus (| Interrupts >
Interrupt
to Interrupt
Gontroller

Figure2-4 UARTBIlock Diagram
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2 6.3 List of Reg|sters

0x0@0 ReceiveBuffer Register
47 0x0004 TBR TransmitBuffer Register 64
48 0x0008 IER Interrupt EnableRegister 64
49 0x000C IIR Interrupt IdentificationRegister 65
50 0x0010 FCR FIFO ContrdRegster 66
51 0x0014 LCRCR Line ControRegister 66
52 0x0018 MCR Modem ControReyister 67
53 0x001C LSR Line StatuRegister 68
54  0x0020 MSR Modem StatudRedgster 69
55 0x0024 SCRATCH Scratch 70
56 0x0028 DL Clock Divider Divis Latch 70
57 0x002C DLLO Clock DivideDivisor Latch Low 71
58 0x0030 DLHI Clock Dividebivisor Latch High 71
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2.6.4Register Descriptios(base: 0x10000500)

46. RBRReceive Buffer Register (offset: 000D

31:8 - - Reserved

7:0 RO RXD Receive BuffeData 0x0
Data is transferred to this register from the
receive shift register after a full character is
received.If the contents of this register have
not been read befar another character is
received, he OE bit inthe LSR register is set,
indicating a received data buffer overrun.

47. TBRTransmit Buffer Register (offset: @04)

31:8 - - Reserved

7:0 RO TXD Transmit Buffer Data 0x0
When a character is written to thiggister, it is
stored in he transmitter holding registeif the
transmitter register is empty, the character is
moved to the transmitter register, starting
transmission.

48. IER Interrupt Enable Register (offset: (DUB)

314 - - Reserved

3 RW EDSSI Enable Modem Interrupt 0x0
Enables the following modem status interrupt:
A Data Carrier DetecD(CD)
A Ring IndicatorR)
A Data Set ReadyDSR
A Clear to SenddT$
A Delta Data Carrier DeteddDCIp
A Trailing Edge Ririgdicator TER)
A Delta Data Set ReadRDSRto Send PCTH
2 RW ELSI Enable Receiver Line Status Interrupt 0x0
Enables the following receive line status
interrupts.
A Overrun Error (OE)
A Parity Error (PE)
A Framing ErrorRB
A Break Interrupt BI)

1 RW ETBEI Enable Transmit Buffer Empty Interrupt 0x0
Enables the transmit buffer empty (THRE)
interrupt.
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ERBFI Enable Rx Buffer Full Interrupt
Enables the receive buffer full interrupt, as we
as the data ready (DR) and character time
interrupts.

NOTE:
0: Disable
1: Enable

49.1IR Interrupt Identification Register (offset: OQOC,)

31:8 - - Reserved

7:6 RO FIFOEN FIFOs Enabled 0x0
These bits reflect the FIFO enable bit setting i
the FIFO Control Register.
00: FIFO enable bit is cleared
11:FIFO enable bit is set

5:4 - - Reserved 0x0

31 RO INTID Interrupt Identifier 0x0
These bits provide a snapshot of the interrupt
type, and may be used as the offset into an
interrupt vector table.
See NOTE below.

0 RO INTPEND Interrupt Pending oxt
0: An interrupt bit is set and is not masked.
1: No interrupts are pending.

NOTE:

The interrupt encoding is given below.

7 Undefined

6 Undefined

5 Undefined

4 Undefined

3 1 (highest) ReceiveLine Status OE, PE, FE, BI

2 2 ReceiveBuffer Full DR

1 3 Transmiter Buffer Empty THRE

0 4 (lowest) Modem Status DCTS, DDSR, RI, D

If more than one category of interrupt is asserted, only the highest priority ID is given.

The line and modem status interrupts are cleared by reading the corresponding status regibeetJART
block (LSR0x0010), MSR(0x002Q). Thereceivebuffer fullinterrupt is cleared when all of the data iead
from thereceivebuffer. The transmit buffer emptinterrupt is cleared when data is written to thEBRegister
(0x0009 in the UART block
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50 FCRFIFO Control Regist@ffset: 050010)

31:8 - Reserved

7:6 RW RXTRIG Rx Trigger Level 0x0
Sets the number of characters contained by tt
receive buffer vhich triggers assertion of the
data ready (DR) interrupt.
0:1
1.4
2:8
3:14
NOTE: This register is not used if the receive
FIFO is disabled.

5:4 RW TXTRIG Tx Trigger Level 0x0
Sets the number of characters contained by tt
transmit buffer which triggers the threshold
empty (THRE) interrupt.
0:1
1.4
2:8
3:12
3 RwW DMAMODE Enable DMA transfers 0x0
This bit is writeable and readable, but has no
other hardware function.

2 WO TXRST Tx Reset 0x0
1: Clears the transmit FIFO and resets the
transmitstatus. The shift register is not
cleared.

1 WO RXRST Rx Reset 0x0
1: Clears the receive FIFO and resetsrdoeive
status. The shift register is not cleared.

0 RW FIFOENA FIFO Enable 0x0
Enables Tx and Rx FIFOs. When disabled, th
FIFOs have an effective depth of one charact:
0: Disable
1: Enable
NOTE: The FIFEatus and data are
automatically cleared when this bit is changec

51. LCRLine Control Registdoffset: 00014)

31.8 - - Reserved

7 RwW DLAB Divisor Latch Access Bit 0x0
This bit has no functionality, andristained for
compatibility only
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SETBRK Set Break Condition
0: Normal functionality.
1: Force TXD pin to Uxotherwise operates
normally.

5 RW FORCEPAR Force Parity Bit 0x0
0: Normal functionality.
1: If even parity is selected, the (transmitted
and checked) parity is forced &
If odd parity is selected, the (transmitted anc
checked) parity if forced to 1.

4 RwW EPS Even Parity Select 0x0
0: Odd parity selected (checksum, including
parity isl).
1: Even parity selected (checksum, including
parity is 0).
NOTE: This bit is ignored if the PEN bit is 0.
3 RW PEN Parity Enable 0x0
0: Parity is not transmitted or checked.
1: Parity is generated (transmit), and checked
(receive).

2 RW STB StopBit Select 0x0
0: 1Stop Bitis transmitted and received.
1: 1.5Stop Bis are transmitted and received if
WLS is 0;
2 Stop Bis are transmitted and received if
WLSis 1, 2, or 3.

1:0 RwW WLS Word Length Select 0x0
Selects the character length.
0: Eacltharacter is 5 bits in length
1: Each character is 6 bits in length
2: Each character is 7 bits in length
3: Each character is 8 bits in length

52. MCR Modem Control Register (offset: 0818)

315 - - Reserved

PGMI7620 V.10 040503 Page67 of 523



7 Ralink MT7620 PROGRAMMING GUIDE
AMEDINTEK Integrated 802.11n MAC/BBP and 2.4 GHz RF/FEM Routepn-a-Chip
COMPANY

RW LOOP Loopback Mode Enable

0: Normal Operation.

1: The UART is put into loopback mode, and
used for sekltestiing. The TXD pin is driven
high; the TXD signal connections are made
internally.

Signal | Wrapped Back Through
TXD RXD

DTRN | DSRN

RTSN | CTSN

OUTIN| RIN

OUT2N| DCDN

3 RW ouT2 OUT2PinValue 0x0
0: OUT2N pin is driven to a high level.
1: OUT2N pin is driven to a low level.
NOTE: This bit is only functional in loopback
mode.

2 RW OuT1 OUT1IPinValue 0x0
0: OUT1N pin is driven to a hitgvel.
1: OUT1N pin is driven to a low level.
NOTE: This bit is only functional in loopback
mode.

1 RW RTS RTSN PinValue 0x0
0: RTSN pin is driven to a high level.
1: RTSN pin is driven to a low level.

0 RW DTR DTRN PinValue 0x0
0: DTRN pin driven to a high level.
1: DTRN pin is driven to a low level.

53.LSRLine Status Register (offset:aDiC)

31:8 - - Reserved

7 RC ERINFIFO Error in FIFO 0x0
Indicates that &I1FO contains datahichwas
received with a parity error, framing erraor
break condition.

6 RC TEMT Transmit Shift Register Empty 0xk
Indicates that he transmit shift register is
empty. This bit is reset whenada is written to
the transmit bufferregister(TBR)

5 RC THRE Transmit Holding Register Empty 0xd.
Indicates that he transmitter holding register is
empty. This bit is reset whenada is written to
the transmit bufferregister(TBR).
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Break Interrupt

Indicates thata break is received, that is, wher
the RXD signal is at a low state for more than
one character transmission time (fro8tart Bit
to Stop Bi}. Under this condition, a single 0 is
received.

3 RC FE Framing Error 0x0
Indicates thata validStop Bitis not detected. If
a framing error occurs, theeceivebuffer will
attempt to re-synchronize by sampling tt&tart
Bit twice and then receiving the data.

2 RC PE Parity Error 0x0
Indicates thatthe received parity is different
from the expected value.

1 RC OE Overrun Error 0x0
Indicates thatwhen a receive overrun occurs.
This happens if a character is received before
the previous character has been read by
firmware.

0 RC DR Data Ready 0x0
Indicates thatcharacter is recegd, and has
been transferredo the receive buffer register.
This bit is reset whenllethe characters are reac
from the receivebuffer register.
NOTE:
0: False
1: True

54. MSR Modem Status Register (offset: @20)

318 - - Reserved

7 RC DCD Data Carrier Detect 0x0
Indicates the DCDN (Data Carrier Detect) pin
at a low value.

6 RC RI Ring Indicator 0x0
Indicates the RIN (Ring Indicator) pin is at a Ic
value.

5 RC DSR Data Set Ready 0x0
Indicates the DSR({iData Set Ready) pin is at a
low value.

4 RC CTS Clear to Send 0x0
Indicates the CTSN (Clear to Send) pin is at &
low value.

3 RC DDCD Delta Data Carrier Detect 0x0
Indicates when the DCDN (Data Carrier Detec
pin changes.
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TERI Trailing Edg®ing Indicator
Indicates when the RIN (Ring Indicator) pin
changes from a low to a high value.

1 RC DDSR Delta Data Set Ready 0x0
Indicates when the DSRN (Data Set Ready) p
changes.

0 RC DCTS Delta Clear to Send 0x0
Indicates when the CTSN (CleaSend) pin
changes.

NOTE:

0: False

1: True

55. SCRATCIScratch Register (offset: 0324)

31:8 - - Reserved

7.0 RW SCRATCH Scratch 0x0
This register is defined as a scratch register ir
16550 application. It haso hardware function,
and is retained for compatibility only.

56 DL Clock Divider Divisor Latch (offset0028)

31:16 - Reserved

15:0 RW DL Divisor Latch 0xk
This register is used in the clock divider to
generate the baud clock.
The baud rate (transfer rate in bits per seconc
is defined as:
baud rate 40 MHz/ (CLKDIV * 16).
NOTE:
1. In standard 16550 implementation, this register is accessible ag-tiitchalves only. In this implementation,
the DL register is accessible as a singteifLéntity only.
2. DL[15:0] should be >= 4

SRC [6ckFreq. DL [15:0]| Err Rate (%

57000 44 -0.32%

115200 22 -1.36%

40 MHz 230400 11 -1.36%
345600 7 3.34%

460800 5 8.51%
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57 DLLOCIock Divider Divisor Latch Low (oﬁsetO(OBC)

318 - Reserved

7.0 RW DLLO This register is the equivalent to the lower 8 0x1
bits of the DL register. It frovided for16550
compatibility.

NOTEIn standard 16550 implementation, this
register is accessible as tweb& halves only.
For convenience, the divisor latch is accessibl
as a single 16it entity via the DL register.

58 DLHi Clock Divider Divisor Latch High (offseﬂ(IBO)

31:8 - Reserved

7:0 RW DLHI This register is the equivalent to the upper 8 0x0
bits of the DL register. It is provided for 16550
compatibility.

NOTEIn standardl6550 implementation, this
register is accessible as tweb& halves only.
For convenience, the divisor latch is accessibl
as a single 16it entity via the DL register.
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2.7 UARTLite

2.7.1Features
- 2-pin UART
- 1655Gcompatible register set, except f@ivisor Latch register
- 5-8 data bits
- 1-2 stop bits (1 or 2 stop bits are supported with 5 data bits)
- Even, odd, stick or no parity
- All standard baud rates up to 345600 b/s
- 16-byte receive buffer
- 16-byte transmit buffer
- Receive buffer threshold interrupt
- Transmit buffer threshold interrupt
- False start bit detection in asynchronous mode
- Internal diagnostic capabilities
- Break simulation
- Loopback control for communications link fault isolation

2.7.2Block Diagram

clock
—>

™D
—> Baud Rate Transmit AFO Serializer >

reset Generator

Y

'y

from System
Controller

RXD
CPU Interface CPU Interface Receive HFO Deserializer
from PalmBus

Controller

A

A

A 4

y

. Interrupt
" toInterrupt
Controller

Interrupts < Satus < Protocol Gontrol

Figure2-5 UARTLite Block Diagram
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2.7.3List of Registers

59 0x0000 RBR ReceiveBuffer Register 74
60 0x0004 TBR TransmitBuffer Register 74
61 O0x0008 IER Interrupt EnableRegister 74
62 0x000C IR Interrupt IdentificationRegister 75
63 0x0010 FCR FIFO ContrdRedgster 76
64 0x0014 LCR Line ControRegister 76
65 0x0018 MCR Modem ControRajister 77
66 0x001C LSR Line StatuRkegster 78
67 0x0028 DL Clock Divider Divis Latch 79
68 0x002C DLLO Clock Dividebivisor Latch Low 79
69 0x0030 DLHI Clock Divider Divisor Latch High 80
70 0x0034 IFCTL InterfaceControl 80
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2.7.4Register Descriptiosi(base: 0x10000000)

59. RBR: Receive Buffer Register (offse®0010)

31:8 - - Reserved 0x0

7:0 RO RXD Receive Buffer Data 0x0
Data is transferred to this register from thRx
shift register after a full character is received.
The OE bit in the LSR register is set if the
contents of this register have not been read
before another character is oeived, indicating
an Rxbuffer overrun.

60. TBR: Transmit Buffer Register (offsetd@4)

31:8 - - Reserved 0x0

7:0 RO TXD Transmit Buffer Data 0x0
When a character is written to this register, it i
stored in theTxholding register; if thel'x
register is empty, the character is moved to th
Txregister, starting transmission.

61. IER Interrupt Enable Register (offset: @308)

31:3 - - Reserved 0x0

2 RW ELSI Enable Line Status Interrupts 0x0
Enables thdollowing RAine status interrupts.
A Overrun Error (OE)
A Parity Error (PE)
A Framing ErrorRB
A Break Interrupt B)

1 RW ETBEI EnableTxBuffer Emptyinterrupt 0x0
Enables th& xbuffer empty interrupt (THRE),
which indicates th& xbuffer is empty.

0 RW ERBFI Enable Rx Buffer Full Interrupt 0x0
Enables the Rx buffer full interrupt, as well as
the Data Ready (DR) and Character FDog
interrupts.

NOTE:

0: Disable

1: Enable
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62. lIR: Interrupt Identification Register (offset:@m0C)

31:8 - - Reserved 0x0

7.6 RO FIFOENA FIFOs Enabled 0x0
These bits reflect the FIFO enable bit setting i
the FIFO Control Register.
00:FIFO enable bit is cleared
11:FIFO enable bit is set

54 - - Reserved 0x0

31 RO INTID Interrupt Identifier 0x0
These bits provide a snapshot of the interrupt
type, and may be used as the offset into an
interrupt vector table.
See NOTE below.

0 RO INTPEND Interrupt Pending oxt
0: An interrupt bit is set and is not masked.
1: No interrupts are pending.

NOTE:
The interrupt encoding is given below.

Table2-1 UART Lite Interrupt Priorities
7 Undefined
Undefined
Undefined
Undefined
1 (highest) Receiver Line Status OE, PHE;E, BI
2 Receiver Buffer Full DR
3 TransmitBuffer Empty THRE
Undefined

O P N W b O O

If more than one category of interrupt is asserted, only the highest priority ID is given.

The line and madem status interrupts are cleared by reading the correspondtatus register (SROx0QLQO).
Thereceiverbuffer full interrupt is cleared when all of the data is read from theeivebuffer. Thetransmitter
buffer empty is cleared when data is written to th®Rregister(0x0009.
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63 FCR: FIFO Control Register (offsed00R)

31:8 - Reserved

7:6 RW RXTRIG Rx Trigger Level 0x0
Sets the number of characters contained by tt
receive buffer which triggers the data ready
(DR)interrupt.
0: 1 character
1: 4 characters
2: 8 characters
3: 14 characters
NOTE: This register is not usethé Rx FIFO is
disabled.

5:4 RW TXTRIG Tx Trigger Level 0x0
Sets the number of characters contained by tt
transmit buffer which will trigger the threshold
empty (THRE) interrupt.
0: 1 character
1: 4 characters
2: 8 characters
3: 12 characters

3 RW DMAMODE DMA Mode 0x0
Enables DMA transfers
This bit is writeable and readable, but has no
other hardware function.

2 WO TXRST Tx Reset 0x0
1: Clears the transmit FIFO and resets its stat
The shift register is not cleared.

1 WO RXRST Rx Reset 0x0
1: Clearghe receive FIFO and resets its status
The shift register is not cleared.

0 RW FIFOENA FIFO Enable 0x0
Enables Tx and Rx FIFOs. When disabled, th
FIFOs have an effective depth of one charact:
0: Disable
1: Enable
NOTE: The FIFO status and data are
automatically cleared when this bit is changec

64. LCR: Line Control Register (offse0@4)

31:8 - - Reserved

7 RW DLAB Divisor Latch Access Bit 0x0
This bit has no functionality, and is retained fc
compatibility only
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SETBRK Set Break Condition
0: Normal functionality.
1: Force TXD pin to 0. Tx othése operates
normally.

5 RW FORCEPAR Force Parity Bit 0x0
0: Normal functionality.
1: If even parity is selected, the (transmitted
andchecked) parity is forced to. 0
If odd parity is selected, the (transmitted ant
checked) parity if forced to 1.

4 RW EPS Even Parity Select 0x0
0: Odd parity selected (checksum, including
parity is 1).
1: Even parity selected (checksum, including
parity is 0).
NOTE: This bit is ignored if the PEN bit is 0.
3 RW PEN Parity Enable 0x0
0: Parity is not transmitted or checked.
1: Parity is generated (transmit), and checked
(receive).

2 RW STB Stop Bit Select 0x0
0: 1Stop Bitis transmitted and received.
1: 1.5Stop Bis are transmitted and received if
WLS is 0; 3top Bis are transmitted and
received if WLS is 1, 2, or 3.

1:0 RW WLS Word Length Select 0x0
Selects the character length.
0: Each character is 5 bits in length
1: Each character is 6 bits in length
2: Each character is 7 bits in length
3: Each character is 8 bits in length

65. MCR: Modem Control Register (offset00%8)

315 - - Reserved
4 RW LOOP Loopback ModeEnable 0x0
0: Normal Operation.
1: The UART is put into lodgack mode, used
for selftesting: The TXD pin is driven high;
the TXD signal are connected to RXD
internally.

3.0 RO - Reserved 0x0
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66. LSR: Line Status Register (offse@x)

31:8 - - Reserved 0x0

7 RC ERINFIFO Error in FIFO 0x0
Indicates that &1FO contains datahichwas
received with a parity error, framing erraor
break condition.

6 RC TEMT Transmit Shift Register Empty 0xi.
Indicates that he transmit shift register is
empty. This bit is reset whenada is written to
the transmit bufferregister(TBR)

5 RC THRE Transmit Holding Register Empty 0xi
Indicates that he transmitter holding register is
empty. This bit resets whenata is written to
the Txbuffer register(TBR).

4 RC Bl Break Interrupt 0xa
Indicates thata break is received, that is, wher
the RXD signal is at a low state for more than
one character transmission time (fro8tart Bit
to Stop Bi}. Under thiscondition, a single 0 is
received.

3 RC FE Framing Error 0x0
Indicates thaia validStop Bitis not detected. If
a framing error occurs, theeceivebuffer will
attempt to re-synchronize by sampling ti&tart
Bit twice and then receiving the data.

2 RC PE Parity Error 0x0
Indicates thathe received parity is different
from the expected value.

1 RC OE Overrun Error 0x0
Indicates thatwhen a receive overrun occurs.
This happens if a character is received before
the previous character has been read by
firmware.

0 RC DR Data Ready 0x0
Indicates that acharacter is receid, and has
been transferredo the receive buffer register.
The bit is reset whenliethe characters are read
from the receivebuffer register.

NOTE:
0: False
1: True
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67 DL Clock Divider Divisor Latch (offsetO028)

31:16 - Reserved

15:0 RW DL Divisor Latch 0x1
This register is used in the clock divider to
generate the baud clock. The baud rate
(transfer rate in bits pesecond) is defined as:
Baud rate = system clock frequency / (CLKDI
16).
See NOTE below.

NOTE:
1. In standard 16550 implementation, this register is accessible as-itch@lves only. In this implementation,

the DL register is accessible asirggle 16bit entity only.
2. DL[15:0] should be >= 4.

SRCBckFreq. | Req Baud Rte (Bd) | DL[15:0] | Error Rate (%)

57000 44 -0.32%

115200 22 -1.36%

40 MHz 230400 11 -1.36%
345600 7 3.34%

460800 5 8.51%

68 DLLOCIock Divider Divisor Latch Low (offseDCOBC)

31:8 - Reserved

7:0 RW DLLO Divisor Latch Low 0xi
This register is the equivalent to the lower 8
bits of the DL register. It is provided for 16550
compatibility.
NOTEIn a standard 16550 implementation,
this register is accessible as twdi halves
only. For convenience, the divisor latch is
accessible as a single-b# entity via the DL
register.
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69 DLHi Clock Divider Divisor Latch High (offseﬂ(IBO)

31:8 - Reserved

7.0 RW DLHI Divisor Latch High 0x0
This register is the equivalent to the upper 8
bits of the DL register. It is provided for 16550
compatibility.
NOTEIn a standard 16550 implementation,
this register is accessible as twdi halves
only. For convenience, the divisor latch is
accessible as a single-b# entity via the DL
register.

70 IFCTLInterface Control (offset: @034)

31:1 - Reserved

0 RW IFCTL Open Collector Mode Control 0x0
This register controls if the UART Lite TXD
output functions in open collector mode or is
always driven.

0: The output is always driven with the value ¢
the transmit data signal.

1: The TXD output functions in open collector
mode, where the TXD output is either drive
low (when the transmit data output is active
low) or tri-stated (when the transmit data
output is active high
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2.8 Programmable 1/0O

2.8.1Features
- Suppors 73 programmable 1/Os
- Parameterized numbers of independent inputs, outputs, and inputs
- Independent polarity controls for each pin
- Independently masked edge detect interrupt on any inprahsition
- Programmable 1/O pins are sharedith MDIO, JTAGJARTLite, UART, SPI, PAR GEland
EPHY_LED

2.8.2Block Diagram

Reset
PIO Controller Polarity Data Out from Power

Management

A

A

Qock
from Power
Management

pdii=
b

PIO Data —F\ D »  Edge Detect
tol/OCells <] » Interrupt

to Interrupt

v

Direction Controller
Q » PalmBusInterface [« >
PalmBus Sgnals

to PalmBus

Qontroller

Figure2-6 Programmable 1/O Block Diagram
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2.8.3List ofRegisters

R e )

0x0000
72  0x0004
73  0x0008
74 0x000C
75  0x0020
76 0x0024
77  0x0028
78  0x002C
79  0x0030
80  0x0034
81  0x0038
82  0x003C
83  0x0040
84  0x0044
85  0x0048
86  0x004C
87  0x0050
88  0x0054
89  0x0058
90  0x005C
91  0x0060
92  0x0064
93  0x0068
94  0x00€C
95  0x0070
96  0x0074
97  0x0078
98  0x00€C
99  0x0080
100 0x0084
101  0x0088
102  0x008C
103  0x0090
104  0x0094
105 0x0098
106  0x009C
107  0x00A0
108  0x00M4

GPIO23_00_INT
GPIO23_00_EDGE
GPIO23_0RMASK
GPIO23_0OVASK
GPIO23_00_DATA
GPI023_00_DIR
GPIO23_00_POL
GPIO23_00_SET
GPIO23_00_RESET
GPIO23_00_TOG
GPIO39 24 INT
GPIO39 24 EDGE
GPIO39_24 RASK
GPIO3924 AVASK
GPIO39_24 DATA
GPIO39_24 DIR
GPIO39_24 RO
GPIO39 24 SET
GPIO39_24 RESET
GPIO39_24 TOG
GPIO71_40_INT
GPIO71_40_EDGE
GPIO71_40RMASK
GPIO71_40 MASK
GPIO71_40_DATA
GPIO71_40_DIR
GPIO71_40_POL
GPIO71_40_SET
GPIO71_40_RESET
GPIO71_40_TOG
GPIO72_INT
GPIO72_EDGE
GPIO72_RASK
GPIO72_RMASK
GPIO72_DATA
GPIO72_DIR
GPIO72_POL
GPIO72_SET
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PIO PirPorts 23 to OOnterrupt Status

PIO PirPorts 23 to OEdge Status

P10 PirPorts 23 to O(Rising Edge Interrupflask
PIO PirPorts 23 to OCFalling Edge Interrupgtlask
PIO PirPorts 23 to OMata

PIO PirPorts 23 to OMata Direction

PIO PirPorts 23 to OMataPolarity

PIO PirPorts 23 to OBetData Bit

PI1O PirPorts 23 to O@lear Data Bit

PIO PirPorts 23 to 00FogglePlOData Bit
PIOPinPorts 39 to 2&in Interrupt Status
PIOPinPorts 39 to 24in Edge Status

PIO PirPorts 39 to 2Rising Edge Interrupflask
PIO PirPorts 39 to 24-alling Edge Interrupgtlask
PIO PirPorts 39 to 2Data

PIO PirPorts 39 to 2/ata Direction

PIO PirPorts 39 to 2DataPolarity
PIOPinPorts 39 to 245etData Bit

PIOPinPorts 39 to 24ClearData Bit
PIOPinPorts 39 to 24Toggle Data Bit

PIO PirPorts 71 to 40nterrupt Status

PIO PirPorts 71 to 4Edge Status

PIO PirPorts 71 to 4(Rising Edge Interrupflask
PIO PirPorts 71 to 40ralling Edge Interrupg¥lask
PIO PirPorts 71 to 4Mata

PIO PirPorts 71 to 4Mata Direction

PIO PirPorts 71 to 4MataPolarity
PIOPinPorts 71 to 4(BetData Bit

PIOPinPorts 71 to 4@ClearData Bit

PIOPorts 71 to 40foggle Data Bit

PIO PirPort 72Interrupt Status

PIO PirPort 72Edge Status

PIO PirPort 72Rising Edge Interrupfiask

PIO PirPort 72Falling Edge Interruptlask

P10 PirPort 72Data

PIO PirPort 72Data Direction

P10 PirPort 72DataPolarity

PIOPinPort 72SetData Bit

84
85
85
85
86
86
86
86
86
87
87
88
88
89
89
89
90
90
90
90
91
91
91
92
92
92
93
93
93
93
93
94
94
95
95
95
96
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109 0x00A8 GPIO72RESET PIO PirPort 72Clear Data Bit 96
110 Ox0AC GPIO72TOG PIOPinPort 72Toggle Data Bit 96
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2.8.4Register Descriptios(base: 0x10000600)

71.GPIO23_00_INPIO Pirinterrupt Status (offset: G3000)

31:24 - - Reserved -

23:.0 RC PIOINT PIO Pin Interrupt 0x0
A PIOINT bit is set when its corresponding Pl
pin changes value and the edge for that pin is
enabled via thd?|lORMSKor PIOFMSK
register.Thepin must be set as an input in the
PIODIR register to generate an interrupt.
Read
0: No change detected.

1: Change detected.

Write

All bits are cleared by writing to either this
register or the PIOEDGE register.
NOTEChanges to the PIO pins can dogy
detected when the clock is running.

72.GPI023_00_EDGHO PirEdge Status (offset: 0804)

31:24 - Reserved

23.0 RC PIOEDGE The PIOEDGE bits have different meanings 0x0
depending on whether the interrugor that pin
is enabled via the PIOR8K or PIOFASK
register.

Read

If the PICPIN Interrupt for this PIQinis
assertedthe corresponding PIOEDGE bit
indicates whether a falling or rising edge
triggered the interrupt.

0: Interrupt triggered by fallingdge.

1: Interrupt triggered by rising edge.

If the interrupt is masked (disabled), the
PIOEDGE ki set on either a rising or falling
edge and remaisset until cleared by firmware.
Bits corresponding to pins that are not set as
inputs will never beset.

Write

All bits are cleared by writing to either this
register or the PIOINT register.
NOTEChanges to the PIO pins can only be
detected when the clock is running.
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73.GPI023_0RMASKPIO PirRising Edge Interrupilask(offset: 0X0008)

31:24 - - Reserved

23.0 RW PIORIASK P10 Pin Rising Edge Interriypask 0x0
Masksthe PIO interrupt indicating when data
on the corresponding PIO pin transitions from
Otoal,i.e. arising edge.
0: No mask
1: Mask
NOTEEdge detection is done after the polarity
is adjusted according to the PIOPOL register.

74. GPI023_0OMASKPIO PirFalling Edge InterrupgWlask(offset: 00000

31:24 - - Reserved

23.0 RW PIOFMASK PIO PirfFallingEdge InterrupMask 0x0
Masks the PIO interrupt indicating when data
on the corresponding PIO pin transitions from
1to a0, i.e. afalling edge.
0: No mask
1: Mask
NOTEEdge detection is done after the polarity
is adjusted according tde PIOPOL register.

75.GP1023_00_DATRIO PirData (offset: 08020)

31:24 - Reserved

23:.0 RW PIODATA PIO Pin Data PC
These bits are used for driving or sensing stat
signals on the PIO pins. To drivezdue onto a
P10 pin, the corresponding bit in the PIODIR
register must be set. If the corresponding
direction bit is set, the value written to the bit
in the PIODATA register will be driven at the
pin. A read of this register returns the value of
the sigrals currently on the PIO pins.

NOTE:

1. The value of any bit in this register is invertt
with respect to the pin if the corresponding bit
in the PIOPOL register is set, both in input ant
output modes.

2. The values read from the PIO pins are not
synchronized; the user should be sure that the
data will not change when this register is read
or should be aware that the bits which are not
static at that time may be inaccurate.

PGMI7620 V.10 040503 Page85 of 523



< Ralink MT7620 PROGRAMMING GUIDE

A MEDINTEK Integrated 802.11n MAC/BBP and 2.4 GHz RF/FEM Routepn-a-Chip
COMPANY

76 GP1023_00_DIRIO PirDirection (offset: 08024)

31:24 - Reserved

23:.0 RW PIODIR PIO Pin Direction 0x0
Sets the data direction on PIO pin
corresponding to bits in this register
0: Set data direction to input.
1: Set data direction to output.
Thevalues driven onto the PIO piase
controlled by the PIOPOL and PIODATA
registers.

77 GP1023_00_PORIO PirPolarity (offset: 0&028)

31:24 - Reserved

23.0 RW PIOPOL PIO PirPolarity 0x0
Sets the polarity of data on PIO pins
corresponding to bits in this register.
0: Maintain originalpolarity
1: Invert existingolarity
NOTE: The polarity controls affect both input
and output modes.

78 GPIO23_00_SET: $0 PirData Bit (offset: (IXOZC)

31:24 - Reserved
230 W PIOSET PI1O Pin Set 0x0
Sets the corresponding bit in the PIODATA
output register.
0: No effect.
1: Setthe selectedPlODATAsit.

79 GPI0O23 00 RESET: CRi& PirDataBit (offset: Ox0030)

31:24 - Reserved

23:.0 W PIORESET PIO Pin Reset
Clears the corresponding bit in tRHODATA
output register. 0x0
0: No effect.

1: Clearthe selectedPIODAT Avit.

80.GPI023_00_TOG: TogRl® PirDataBit (offset: 0x0034)

31.24 - - Reserved -
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23.0 W PIOTOG PI1O Pin Toggle
Toggles the corresponding bit in tHRIODATA
output register.
0: No effect.
1: Invertthe selectedPlODAT Ait.

81. GPI039_24_INPIO Pirnterrupt (offset: 00038) _

31:16 - - Reserved

15:0 RC PIOINT PIO Interrupt 0x0
A PIOINT bit is set when its corresponding Pl
pin changed/alueand the edge for that pin is
enabled via the PIORASK or PIOFASK
register.Thepin must be set as an input in the
PIODIR register to generate an interrupt.
Read
0: No change detected.

1: Change detected.

Write

All bits are cleared by writing to eitherthis
register or the PIOEDGE register.
NOTEChanges to the PIO pins can only be
detected when the clock is running.

82 GPIO39 24 EDGHO PirEdge Status (offset: OBSQ

31:16 - Reserved
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15:0 RC PIOEDGE The PIOEDGE bits have different meanings
depending on whether the interrupt for that
pin is enabled via the PIOREK or PIOFABK
register.

Read

If the PICRinInterrupt for this PIO pin is
asserted, the corresponding PIOEDGE bit
indicates whether a falling or rising edge
triggered the interrupt.

0: Interrupt triggered by falling edge.

1: Interrupt triggered by rising edge.

If the interrupt is masked (disablgdhe
PIOEDGE ki set on either a rising or falling
edge and remaisiset until cleared by firmware.
Bits corresponding to pins that are not set as
inputs will never be set.

Write

All bits are cleared by writing to either this
register or the PIOINiEgister.

NOTEChanges to the PIO pins can only be
detected when the clock is running.

83.GPI0O39_24 IRASKPIO PirRising Edge Interruptlask(offset: 00040)

31:16 - - Reserved -

15:0 RW PIORIASK P10 PirRisingedge InterruptMask 0x0
Masks the PIO interrupt indicating when data
on the corresponding PIO pin transitions from
Otoal,i.e. arising edge.
0: No mask
1: Mask
NOTEEdge detection is done after the polarity
is adjusted according to the PIOP@gister.

84.GPI039 24 AMMASKPIO Pirfalling Edge Interrupflask(offset: 00044)

31:16 - - Reserved -
15:0 RW PIOMASK PIO Pirrallingédge InterruptMask 0x0

Masks the PIO interrupt indicating when data
on the corresponding P1O pin transitions from
ltoao, i.e. afalling edge.

0: No mask

1: Mask

NOTEEdge detection is done after the polarity
is adjusted according to the PIOPOL register.
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85 GPI039_24_DATRIO PirData (offset: 0@048)

31:16 - Reserved

15:0 RW PIODATA PIO Pin Data PC
These bits are used for driving or sensing stat
signals on the PIO pins. To drive a value onto
P10 pin, thecorresponding bit in the PIODIR
register must be set. If the corresponding
direction bit is set, the value written to the bit
in the PIODATA register will be driven at the
pin. A read of this register returns the value of
the signals currently on the PIGnp.

NOTE:

1. The value of any bit in this register is invert
with respect to the pin if the corresponding bit
in the PIOPOL register is set, both in input an
output modes.

2. The values read from the P1O pins are not
synchronized; the user should bersuhat the
data will not be changing when this register is
read, or should be aware that the bits which a
not static at that time may be inaccurate.

86 GPIO39_24 DiRrogram I/O Direction (offset: 0940)

31:16 - Reserved

150 RW PIODR PIO Pin Direction 0x0
Sets the data direction on PIO pins
corresponding to bits in this register.
0: Set data direction to input.
1: Set data direction to output.
Thevalues driven onto the PIO piase
controlled by the PIOPOL and PIODATA
registers.

87.GPIO39 24 ROPIO PirPolarity (offset: 0@050)

31:16 - - Reserved

15:0 RW PIOPOL PIO PirPolarity 0x0
Sets the polarity of data on PIO pins
corresponding to bits in this register.
0: Maintain original polarity
1: Invert existing polarity
NOTE: The polarity controls affect both input
and output modes.
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88 GPI0O39_24_SESetPIO PirData Bit (offset: CIX054)

31:16 - Reserved

15:0 RC PIOSET PIO Pin Set 0x0
Sets the corresponding bit in the PIODATA
output register.
0: No effect.
1: Setthe selectedPlODAT Ait.

89 GPI039_24_RESFKETearPIO PirData Bt (offset: 0)0058)

31:16 - Reserved

150 RC PIORESET PIO Pin Reset 0x0
Clears the corresponding bit in tRIODATA
output register.
0: No effect.
1: Clearthe selectedPIODAT Ait.

90. GPI039_24_TOGogglePIO PirDataBit (offset: 0005C)

31:16 - - Reserved -

15:0 RC PIOTOG PIO Pin Toggle 0x0
Toggles the corresponding bit in tHRIODATA
output register.
0: No effect.
1: Invert the selected®’lODAT Ait.

91 GPIO71_40_INPIO Pirinterrupt Status (offset 0x0060)

31:0 RC PIOINT PIO Pin Interrupt
A PIOINT bit is set when its corresponding Pl
pin changes value and the edge for that pin is
enabled via the PIORASK oPIOFMASK
register.Thepin must be set as an input in the
PIODIR register to generate an interrupt.
Read
0: No change detected.
1: Change detected.
Write
All bits are cleared by writing to either this
register or the PIOEDGE register.
NOTE Changes tthe PIO pins can only be
detected when the clock is running.
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92.GPIO71_40 EDGEIO PirEdge Status (offset: Ox0064)

31.0 RC PIOEDGE The PIOEDGE bits have different meanings
depending on whether the interrugor that
pin is enabled via the PIOREK or PIOFABK
register.

Read

If the PIO PIN Interrupt for this PIO pin is
asserted, the corresponding PIOEDGE bit
indicates whether a falling or rising edge
triggered the interrupt.

0: Interrupt triggered by fallig edge.

1: Interrupt triggered by rising edge.

If the interrupt is masked (disabled), the
PIOEDGE hi set on either a rising or falling
edge and remaisset until cleared by firmware.
Bits corresponding to pins that are not set as
inputs will never be set.

Write

All bits are cleared by writing to either this
register or the PIOINT register.
NOTEChanges to the PIO pins can only be
detected when the clock is running.

93. GPIO71_4RMASKPIO PirRising Edge Interrupflask(offset: 0x0068)

31.0 RW PIORIASK PIO PirRisingedge InterruptMask 0x0
Masks the PIO interrupt indicating when data
on the corresponding PIO pin transitions from
Otoal,i.e.arising edge.
0: No mask
1: Mask
NOTEEdge detection is done after the polarit
is adjusted according to the PIOPOL register.

94. GPIO71_40 MASKPIO PirFalling Edge InterrupWlask(offset: 0x00&)

31.0 RW PIGFMASK PIO Pirrallingédge InterruptMask 0x0
Masks the PIO interrupt indicating when data
on the corresponding PIO pin transitions from
ltoao, i.e. afalling edge.
0: No mask
1: Mask
NOTEEdge detection is done after the polarit
is adjusted according to the PIOPOL register.
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95 GPIO71_40_DATRIO PirData (offset: 0XOO70)

31.0 RW PIODATA PIO Pin Data
These bits are used for driving or sensing stal
signals on the PIO pins. To drive a value onto
PIO pin, the corresponding bit in tiODIR
register must be set. If the corresponding
direction bit is set, the value written to the bit
in the PIODATA register will be driven at the
pin. A read of this register returns the value of
the signals currently on the PIO pins.
NOTE:
1. The value foany bit in this register is inverte:
with respect to the pin if the corresponding bit
in the PIOPOL register is set, both in input an
output modes.
2. The values read from the PIO pins are not
synchronized; the user should be sure that thi
data will notbe changing when this register is
read, or should be aware that the bits which
are not static at that time may be inaccurate.

96 GPIO71_40_DIRIO PirDirection (offset: OX0074)

31:0 PIODIR PIOPinDirection
Sets the data direction on PIO pins
corresponding to bits in this register.
0: Setthe data direction on this pin to input.
1: Setthe data direction on this pin to output.
Thevalues driven onto the PIO piase
controlled by the PIOPOL and PIODATA
registers.

97 GPIO71_40 PORIOPIn Polarityoffset: Ox0078)

31.0 RW PIOPOL PIO PirPolarity
Sets the polarity of data on PIO pins
corresponding to bits in this register.
0: Maintain original polarity
1: Invert existing polarity
NOTE: The polarity controls affect both input
and output modes.
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98 GPIO71_40_SET: $0 PirData Bit (OﬁsetOXOOKZ)

31.0 RC PIOSET PIO Pin Set
Sets the corresponding bit in the PIODATA
output register.
0: No effect.
1: Setthe selectedPlODAT Ait.

99 GPIO71_40_RESET: CRI&@ PirData bit (Offset 0X0080)

31.0 RC PIORESET PIO Pin Reset
Clears the corresponding bit in tRIODATA
output register.
0: No effect.
1: Clearthe selectedPIODAT Ait.

100. GPIO71_40_TOG: Tog8lo PirData bit (offset: 0x0084)

31:0 RC PIOTOG PIO Pin Toggle
Toggles the corresponding bit in tHRIODATA
output register.
0: No effect.
1: Invert the selectedP|ODAT Ait.

101 GPIO72_INTPIO Pirnterrupt Status (offset: 0x0088)

311 - Reserved

0 RC PIOINT PIO Pin Interrupt 0x0
A PIOINT bit is set when its corresponding Pl
pin changes value and the edge for that pin is
enabled via the PIORASK or PIOFABK
register.Thepin must be set as an input in the
PIODIR register to generate an interrupt.
Read
0: No change detected.

1: Change detected.

Write

All bits are cleared by writing to either this
register or the PIOEDGE register.
NOTEChanges to the PIO pins can ondy b
detected when the clock is running.

102.GPIO72_EDGEIO PirEdge Status (offset: OxOOB

311 - - Reserved
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PIOEDGE The PIOEDGE bits have different meanings
depending on whether the interrupt for that
pin is enabled via the PIOREK or PIOFABK
register.

Read

If the PIO PIN Interrupt for this PIO pin is
asserted, the corresponding PIOEDGE bit
indicates whether a falling or rising edge
triggered the interrupt.

0: Interrupt triggered by falling edge.

1: Interrupt triggered by rising edge.

If the interrupt is masked (disabled), the
PIOEDGE ki set on either a rising or falling
edge and remaisiset until cleared by firmware.
Bits corresponding to pins that are not set as
inputs will never be set.

Write

All bits are cleared by writing to either this
register or the PIOINT register.
NOTEChanges to the PIO pins can only be
detected when the clock is running.

103.GPIO72_RASKPIO PirRising Edge Interrupflask(offset: 0x0090)

311 - - Reserved

0 RW PIORIASK PIO Pin Rising Edge Interriydask 0x0
Masksthe PIO interrupt indicating when data
on the corresponding PIO pin transitions from
Otoal,i.e.arising edge.
0: No mask
1: Mask
NOTEEdgedetection is done after the polarity
is adjusted according to the PIOPOL register.

104.GPIO72_MASKPIO PirFalling Edge Interruptiask(offset: 0x0094)

311 - - Reserved

0 RW PIOFMASK PIO Pirrallingedge InterrupMask 0x0
Masks the PIO interrupt indicating when data
on the corresponding PIO pin transitions from
ltoao, i.e. afalling edge.
0: No mask
1: Mask
NOTEEdge detection is done after the polarity
is adjusted according to the PIOPOL regis
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105 GPI072_DATARIO PirData (offset: 0XOO98)

31:1 - Reserved

0 RW PIODATA PIO Pin Data PC
These bits are used for driving or sensing stat
signals on the PO pins. To drive a value onto
PIO pin, thecorresponding bit in the PIODIR
register must be set. If the corresponding
direction bit is set, the value written to the bit
in the PIODATA register will be driven at the
pin. A read of this register returns the value of
the signals currently on the Piins.

NOTE:

1. The value of any bit in this register is invert
with respect to the pin if the corresponding bit
in the PIOPOL register is set, both in input an
output modes.

2. The values read from the PIO pins are not
synchronized; the user should bers that the
data will not be changing when this register is
read, or should be aware that the bits which a
not static at that time may be inaccurate.

106 GPIO72_DIRRIO PirDirection (offset: OxOO@)

311 - Reserved

0 RW PIODIR PIOPin Direction 0x0
Sets the data direction on PIO pins
corresponding to bits in this register.
0: Setthe data direction on this pin to input.
1: Setthe data direction on this pin to output.
Thevalues driven onto the PIO piase
controlled by the PIOPOL and PIODATA
registers.

107.GPIO72_POPIO PirPolarity (offset: 0x080)

311 - - Reserved

0 RW PIOPOL PIO PirPolarity 0x0
Sets the polarity of data on PIO pins
corresponding to bits in this register.
0: Maintain original polarity
1: Invert existing polarity
NOTE: The polarity controls affect both input
and output modes.
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108 GPIO72_SET: $¥0 PirData Bit (offset: 0X0®4)

31:1 - Reserved

0 W PIOSET PIO Pin Set 0x0
Sets the corresponding bit in the PIODATA
output register.
0: No effect.
1: Setthe selectedPIODAT Ait.

109 GPIO72RESET: CleRIO PirDataBit (offset: 0X00\8)

311 - Reserved
0 w PIORESET PIO Pin Reset 0x0
Clears the corresponding bit in tRIODATA
output register.
0: No effect.
1: Clearthe selectedPIODAT Ait.

110.GPIO72TOG TogglePIO PirDataBit (offset: 0X00AQ

311 - - Reserved -
0 w PIOTOG PIO Pin Toggle
Toggles the corresponding bit in tHRIODATA
output register. 0x0
0: No effect.

1: Invert the selectedPlODAT Ait.
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2.91°C Controller

2.9.1Features
- Programmable’C bus clock rate
- Supports the Synchronous Intertegrated Circuits {C) serial protocol
- Bidirectional data transfer
- Programmable address width up to 8 bits
- Sequential byte read or write capability
- Device address and data address can be transmittedduice, page and address selection
- Supports Standard mode and Fast mode

2.9.2Block Diagram

EU_K;
> Cock Control |« L SAK
SAK OE N
RST N 2c COEN,
= » Configuration |«
ak | Registers
> Sate Machine
A A
\ 4
PB I2C B > L LD
PB WE > ~ Datal_—lolding - Serdes SDOUT=
Registers >
PB RE - L. D OEN
PB_ADDR PalmBus
= > Interface ’
PB_WDATA R
_ PB 12C RDATA Arbiter <«
_ PB_I2C WAIT b

Figure2-7 12C Controller Block Diagram

PGMI7620 V.10 040503 Page97 of 523



< Ralink MT7620 PROGRAMMING GUIDE

A MEDINTEK Integrated 802.11n MAC/BBP and 2.4 GHz RF/FEM Routeon-a-Chip
COMPANY

2.9.3List of Registers

111 0x0000 CONFIG I°C Configuration 99
112 0x0004  CLKDIV I’C Clock Divisor 99
113 0x0008 DEVADDR I°C Device Address 100
114 0x000C  ADDR I°C Addess 100
115 0x0010  DATAOUT I°C Data Out 100
116 0x0014  DATAIN I°’C Data In 101
117 0x0018  STATUS I°C Status 101
118 0x001C  STARTXFR I°’C Transfer Start 102
119 0x0020  BYTECNT I°’C Byte Counter 102
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2.9.4Register Descriptios(base: 0x10000900)

111.CONFIG’C Configuration Register (offset:Q O)

31:8 - - Reserved

75 RW ADDRLEN Address Length 0x0
The value written to this register plus one
indicatesthe number of address bits to be
transferred from the I2@QDDRregister.
0: Transfers a-bit address
1: Transfers a-bit address, etc.

4:2 RW DEVADLEN Device Address Length 0x0
The value written to this register plus one
indicates the number of device address bits tc
be transferred from theDEVADDRegister. This
field should be programmed t6 for
compliance with 12C bus protocol.

1 RW ADDRDIS Address Disable 0x0
Selects whether the address is included in
transmission.

0: Normal transfers occur with the address
included in the transfer, followed by read ol
write data.

1: The controller reads or writes serial data
without transferring the addess.

0 RW DEVADDIS Device Address Disable 0x0

0: The device address is transmitted before th
data address.

1: The controller does not transfer the device
address.

NOTE:

1. If this bit is set, theéADDRDIS8it is ignored,

and an address is alwatransmitted.

2. Most FC slave devices require a device

address to be transmitted; this bit should

typically be set to 0.

112 CLKDIVAC Clock Divisor Register (offsetO(IM)

31:16 - Reserved
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15:0 RW CLKDIV Clock Divisor
The value written to this register is used to
generate the 12C bus SCLK signal by applying
the following equation:
SCLK frequency = MHz / (2 x CLKDIV )
NOTE:
1. Only values of 8 and above are valid.
2. Due to synchronizatiobetween the fC
internal clock and the system clock, the exact
equation is actually
SCLK frequencyRB_CLKequency / ((2 x
CLKDIV) + 5).
For most systems, CLKDIV is usually
programmed to very larger numbers since the
system clock frequency should beders of
magnitude faster than the 12C bus clock. Thes
results in the synchronization errors being
insignificant and the exact equation
approximating the simpler one given above.

113.DEVADDR:Q Device Address Register (offseD@8)

317 - - Reserved 0x0

6:0 RW DEVADDR I°C Device Address 0x0
This value is transmitted as the device addres
if DEVADDIBIt in the CONFI@egister is not set
to 1.

114.ADDR:’C Address Register (offset:000C)

31:8 - - Reserved

7:0 RW ADDR I°C Address 0x0
These bits store the-Bits of address to be sent
to the external 12C slave devices when the
ADDRDISit is 0.

115. DATAOUT?C Data Out Register (offset: CIIMO)

31:8 - - Reserved

7:0 RW DATAOU I°C Data Out 0x0
These bits store the-Bits of data to be written
to the external 12C slave devices during a writ
transfer.
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116 DATAIN:’C Data In Register (offset:@i4)

31:8 - Reserved

7.0 RO DATAIN I°C Data In 0x0
These bits store the-Bits of data received from
the external 12C slave devices during a read
transaction. ThdATARDNit in the STATUS
register is set td when data is valid ithis
register.

117 STATUS’C Status Register (offset:@1.8)

315 - Reserved 0x0

4 RO STARTERR Start Overflow Error 0x0
0: Indicates firmware is writing to th@TARTXF|
register when theBUSYit is cleared.
1: Indicdes an overflow error occurred:he
STARTXHRRgister is written and a transfer is
in progress. When this occurs, the write to
the STARTXHRRgister is ignored.

3 RO ACKERR I’c Acknowledge Error Detect 0x0
0: Indicates firmware is writing to th 8 TARTXFI
register.
1: Indicates the Host controller did not receive
a proper acknowledge from th@C slave
device after the transmission of a device
address, address, or data out.

2 RO  DATARDY I’CData Ready for Read 0x0
This bit indicates that the receive buffer
contains valid data.
0: Indicates firmware is reading ti2ATAIN
register.
1: Indicates data is received from &Clslave
device and is transferred from the interface
shift register to theDATAINegister.

1 RO SDOEMPTY I°C Serial Data Out Register Empty Ox1
This bit indicates that the transmit data buffer
is empty.
0: Indicates thdDATAOUTegister is being
written to by software.
1: Indicates when transmit data is transferred
from the DATAOUTegister to the interface
shift register. Firmware may write to the
DATAOUTegister when this bit is 1.
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BUSY I°C State Machine Busy
0: The 12C interface is idle. Firmware may
initiate an 12C transfer.
1: Indicates the I2@terface is active, and
firmware should not modify any 12C host
controller.

118. STARTXFRCI Transfer Start Register (offset00%C)

31:2 - - Reserved 0x0

1 RW NODATA No Data Transfer 0x0
Initiate transfes without transferring data
When this register is written with this bit set, a
addressonly transaction is initiated. If
DEVADDISO0, the device address, direction,
address and stop condition are transmitted to
the 12C slave device.

If DEVADDIS 1, the address and stop
condition are transmitted to the 12C slave
device. Tl8 bit should be written with & for
normal 12C bus accesses.

NOTEADDRDIB ignored if this bit is set for a
transaction.

0 RW RWDIR Read/Write Direction 0x0
When this register is written with this bit set, a
read transaction is initiated; when written with
this bit reset, a write transaction is initiated.
NOTEThis bit is shifted out to the 12C slave
device after the device addressJEVADDIS
1, this bt is not shifted out to the device.

119.BYTECNTAQ Byte Counter Register (offsetOORO)

316 - - Reserved

5:0 RW BYTCNT Byte Count 0x0
Used for sequential reads/writehe value
written to this registemlus one indicates the
number of data bytes to be written to or read
from the external 12C slave device. If its value
non-zero, multiple sequential read or write
cycles will be issued with a single address
(and/or device address).
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2.9.4.11°C Programmin@escription
Write Operation: (Sngle)

| s | oevabr [A9| suBADR [A9| DAaA [A9| P |

| s | bevar [A9 | suBAR [AS| DATA |Aam)| P |

NOTE
The bit-width of DEV_ADRis defined in REG(CONHG) bit[7:5]
The bit-width of SUB_ADRis defined in REG(CONHG ) bit[4:2]

NOTE As REG(CONHG) bit[1]=1'b1, the SUB_ADRfield will be absent.
(the waveform will be shown as below.)

| s | DEV_ADR|A($| DATA |A(S| P |

NOTE As REG(CONHG) bit[0]=1'b1, the DEV_ADRfield will be absent.
(the waveform will be shown as below.)

| s | SJB_ADR|A(S| DATA |A(S| P |

Sequence Write Operation:

Action-1 ["s | DEVADR [AS | SUBADR [AS| DATA | AS]

Ation2 | Rs | pevaDrR [Ag | Daa [Ag| P |

Action-1: SET REG(STARTXFR) bit[2]=1'b1, the 6STOPE <P> field disappears.
Action-2: SET REG(STARTXFR) bit[2]=1'b0, the 6STOPE <P>field appears.

START bit ACKNOWLEDGEBY DEVICE

E STOP bit ACKNOWLEDGE BY HOST

Initialization:

1. Configirethe REG(CLKDIV) to decide the clock frequency of 12C
2. Configire the bit width of DEV_ADDé&hd SUB_ADDR by configure REG(CONFIG)

Read/Write Operation

Write the DEV_ADDR and SUB_ADDREG(DEVADDR) & REG(ADDR)
Write the DATAout (REG(DATAOUT)) for write operation.

Write the operation cfg by REG(STARTXFR) to kick off the command.

Read the BUSY status by REG(STATUS) to monitor if the operation is done.
Read back the REG(DATAIN) for rgaetation.

arLODE
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Multiple Data Transfer: (write operation.)
Eg. we want to write (n+1) beats data by 12C

| s | pevar A9 | suBADR [A9] DatA [A9| .. | DaAa [A9] P |
- -
. . (N+1) bytes
Burst Write Operation:
1) Write the DEV_ADDRand SUB_ADDR to REG(DEVADDR) & REG(ADDR)
2) Write (N) to REG(BYTECNT).

3) Write the REG(DATAOUT) for write operation.

4) Write the operation cfg by REG(STARTXFR) to kick off the command.

5) Read the SDOBMPTY bit by REG(STATUS) to monitor if the data is sent.

6) Quit when all dataiswritten, otherwise put the new datato the REG([DATAOUT) for write operation.

7) Return to step 4.

Multiple Data Transfer: (read operation.)
Eg. we want to read (n+1) beatsdata by 12C

| s | pevar [A9 | sBAR [A9| DatA [Aw)| .. | DATA [Am)| P |
- -

(N+1) bytes
Burst Read Operation:
1) Write the DEV_ADDRand SUB_ADDRto REG(DEVADDR) & REG(ADDR)
2) Write (N) to REG(BYTECONT).
3) Write the operation cfg by REG(STARTXFR) to kick off the command.
4) Read the DATARDY bit by REG(STATUS) to monitor if the data is obtained.
5) Read REG(DATAIN) and return to step-4 until all bytes are read.
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2.10NAND Flash Controller

2.10.1Features
- Suppors readerase/page program NAND flash memory.
- Hardware ECC engine. (Hardware generating and software correcting)
- Supports NAND flash memory with 5hte and 204&yte page size.
- Indirect access for special command
- Configurable write protect register.
- Little / bit ending operation.

2.10.2Normal Mode Flow

Under this mode, CPU must first configure the command register of the controller register. After configuration
of the commandegister, the controller serslserial commandand addresssto NAND flash memorythen a

byte dataisread (write) fromthe data buffer (NAND flash) to NAND flash (data buffer). At the same timae,

CPU or GDMA is responsilide writing (readng) data into (from}he data buffer.

CPU configures GDMA

A 4

CPU configures NAND
controller

v

CPU kicks NAND controller

v

NAND controller sends
command / address

v

CPU or GDMA read/writes
data buffer

v

NAND controller done &
interrupt sent to CPU

Figure2-8 NormalMode Flow

2.10.3ECC

The ECC engine uses Hamming code. The Hamming code gsretbit ECC per 512 bytes in order to
perform a 2-bit detection and a it correction. In our application, hardware performs ECC error detection,
and software performs-bit ECC error correction.

The bllowing table shows how the 2dit ECC was generated from 5hte data.
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1 byte | bit 7| bit 6 [ bit 5 [ bit 4 | bit 3| bit 2| bit 1 | bit 0 P8* | | P16
2 byte | bit 7| bit 6 [ bit 5 [ bit 4 | bit 3| bit 2| bit 1 | bit 0 P8 * P32
5 - 5 - 5 - - - + |- [P2048
3 byte | bit 7| bit 6| bit 5 bit 4 [ bit 3 | bit 2| bit 1| bit O pP8* P16 .
4 byte |bit 7| bit 6| bit 5| bit 4 | bit 3 [ bit 2| bit 1| bit O P8
509 byte | bit 7| bit 6 | bit 5| bit 4| bit 3 bit 2 [ bit 1 | bit 0 P8* || P16
510 byte | bit 7| bit 6 | bit 5] bit 4| bit 3 bit 2 [ bit 1 [ bit 0 P8 * P32| P2048
511 byte | bit 7| bit 6 | bit 5] bit 4| bit 3| bit 2 [ bit 1 [ bit 0 p8* P16
512 byte | bit 7| bit 6 | bit 5] bit 4| bit 3 bit 2 [ bit 1 [ bit 0 P8

[ P1[P1] P1[P1x| P1[P1*] P1 | P1*]

[ P2 [ pP2x | P2 | p2r |

| P4 | P4 |

Figure2-9 24-bit ECGGeneratedrom 512Byte Data

P1 = bit7 ~ bit5 » bit3 ” bitl * P1
P2 = bit7 ” bit6é ” bit3 ” bit2 * P2
P4 = bit7 ~ bité » bit5 ” bit 4 * P4
P8 = bit7 ~ bité ~ bit5 ” bit 4 ~ P4 » bif3bit2 ~ bitl ~ bit0 * P8

P1* = bit8 ~ bit6 " bit4 ~ bit2 ~ P1*
P2* = bit5 ~ bit4 ~ bitl ~ bit0 ~ P2*
P4* = bit3 ~ bit2 ~ bitl ” bit 0 * P4*
P8* = bit7 ~ bit6é ” bit5 ” bit 4 ~ P4 ~ bit3 ~ bit2 ~ bitl ~ bit0  P8*

The bllowing table shows how the 2dit ECC bits are arranged in three bytes. The first and second EGC byte
contains row parity bits. The third ECC byte contains six column parity bits, plus two row parity bits.

| ECC | Bit 7 | Bit 6 | Bit 5 | Bit 4 | Bit 3 | Bit 2 | Bit 1 | Bit 0 |
Ecco | P64 P64* P32 P32* P16 P16* P8 pg*
ECC1 | P1024 | P1024* | P512 P512* P256 P256* P128 P128*
ECC 2 P4 Pa* P2 po* P1 P1* P2048 | P2048*
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The figurebelow shows the hardware EGiétection flowchart.

New EQCgenerated during
dataread

v

XOR previous EQCwith new
BCC

All results=0

Y \ 4
No error Eror detected :
11 bitsdata =1 (correctable error)
1bit data=1 (ECCerror)

Figure2-10 Hardware ECDetectionFlowchart

PGMI7620 V.10 040503 Pagel07of 523



< Ralink MT7620 PROGRAMMING GUIDE

A MEDINTEK Integrated 802.11n MAC/BBP and 2.4 GHz RF/FEM Routepn-a-Chip
COMPANY

2.10.4List of Registers

120 0x0010 CTRLO Control 0 109
121 0x0Q14 TRANS_CFG Transfer Configuration 109
122 0x0018 CMD1 Commandl 110
123 O0x001C CMD2 Command? 110
124  0x0020 CMD3 Command3 111
125 0x0024 ADDR Address 111
126  0x0028 DATA Data 111
127  0x0030 STATUS ECC Status 111
128 0x0(4 INT_ENA Interrupt Ehable 112
129 0x0B8 INT STA Interrupt Satus 112
130 O0x0BC CTRL1 Contol 1 112
131 0x0040 ECC_PAGE Error Correction Code Page 1 113
132 0x0044 ECC_PAGE2 Error Correction Code Page 2 113
133 0x0048 ECC_PAGES3 Error Correction Code Page 3 113
134 0x004L  ECC_PAGE4 Error Correction Code Page 4 113
135 0x0050 ECC_ERR_PAGE1 ECC Error Information Page 1 113
136 0x0054 ECC_ERR_PAGE2 ECC Error Information Page 2 114
137 0x0058 ECC_ERR_PAGE2 ECC Error Information Page 3 114
138 0x00%C ECC_ERR_PAGE3 ECC Error Information Page 4 114
139 0x0060 ADDR2 Address 2 115
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2.10.5Register Descriptios(base: 0x1000_0800)

120 CTRLQControl O(offset: 0x0010)

31:.24 - Reserved

23:16 RW TWAITB Time Wait Busy Signal 0x0
Dummy time period to waitor abusy signal =
clock * (TWAIB+ 1)

15:12 RW THOLD Time Hold 0x0
Hold time duration = clock * (THOLD+1)

11:8 RW TPERIOD Time Period 0x0
Period time duration = clock * (TPERIOD+1)

74 RW  TSETUP Time Setup 0x0
Setup time duration = clock * (TSETUP+1)

3:2 RW BURST_SIZE Burst Size 0x0
0: 1 DW
1: 2 DW
2:4 DW
3: 8 DW

1 RW DBUF_CLR ClearData Buffer 0x0
0: No effect
1: Clear

0 RW WP Write Rrotect Enable 0x0
0: Disable
1: Enable

121. TRANS_CEGransfer Configuratio(offset: Ox0a4)

31:30 - - Reserved
29:20 RW BNUM_DATA ByteNumber Of Data 0x528
Sets thenumber of bytedo be transferred
(unit: bytes)
19 - - Reserved 0x0
18:16 RW BNUM_ADDR ByteNumber Of Address 0x3
Sets the number of bytes in an address.
(unit: bytes)
NOTE: Mximum number is 4
15:14 - - Reserved 0x0
13:12 RW BNUM_CMD3 ByteNumber Of Commars3 0x0

Sets the number of bytes in a command.
(unit: bytes)
11:10 RW BNUM_CMD2 ByteNumber Of Commars® 0x0
Sets the number of bytes in a command.
(unit: bytes)
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BNUM_CMD1 ByteNumber Of Commarsil
Sets the number of bytes in a command.
(unit: bytes)

7 RW RESPB_DATA Respect busy signal after data phase 0x0
0: Disable
1: Enable

6 RW RESPB_ADDR Respect busy signal after address phase 0x0
0: Disable
1: Enable

5 RW RESPB_CMD3 Respect busy signal after command 3 phase 0x0
0: Disable
1: Enable

4 RW RESPB_CMD2 Respect busy signal after command 2 phase 0x0
0: Disable
1: Enable

3 RW ECC_ENA Error Correction Cod&ECEEable 0x0
0: Disable
1: Enable
NOTEIn read transfes, HW ECC check functio
isactive. In write transfes; HW ECC generate
function will be active.

2 RW DMA_ENA DMA Enable 0x0
Sets the GDMA toead or write data to the dats
buffer.
0: CPU (default)
1: GDMA

1 RW WR_TRANS Sets a transfer toeador write. 0x0
0: Read
1: Write

0 WI1C KICK_TRANS Kiclsa NAND flash transfer 0x0
0: No transfer
1: Kck a transfer
NOTE: This bit will avtdear

122 CMD1 Command Xoffset: 00018)

31:24 - Reserved

23:16 RW CMD1_BYTES 3rd byte of command 1 0x0
158 RW CMD1_BYTE2 2nd byte of command 1 0x0
7.0 RW CMD1 BYTE1 1st byte of command 1 0x0

123.CMD2 Command Zoffset: 00010
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3124 - Reserved

23:16 RW CMD2_BYTES 3rd byte of command 2 0x0
15:8 RW CMD2_BYTE2 2nd byte of command 2 0x0
7.0 RW CMD2_BYTEL1 1st byte of command 2 0x0

124 CMD3 Command Joffset: Ox®20)

3124 - Reserved

23:16 RW CMD3 BYTES 3rd byte of command 3 0x0
158 RW CMD3_BYTE2 2nd byte of command 3 0x0
7.0 RW CMD3 BYTEL1l 1st byte of command 3 0x0

125 ADDRAddresgoffset: 0x®24)

31:24 ADD_BYTE4 4th byte ofNAND memonaddress

23:16 RW ADD BYTES 3rd byte ofNAND memonraddress 0x0
158 RW ADD_BYTE2 2nd byte ofNAND memonaddress 0x0
7.0 RW ADD BYTEL1l 1st byte ofNAND memonaddress 0x0

126. DATA Data(offset: 0x28)

31:.0 DATA Data for read / write

127 STATUECC Statu®ffset: 0x®30)
31:17 - Reserved

16:8 RO DEC BYTE ECC Decode Failed Byte Address 0x0
Shows the address of a byte that failed ECC
decoding.

- - Reserved 0x0
6:4 RO DEC_BIT ECC Decode Failed Byte Address 0x0

Shows the address oftat that failed ECC
decoding.

3 - - Reserved 0x0

RO ND_RB_N NANDFlash Ready 0x1
0: Busy
1: Ready
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DEC_ERR Decode Error
Showsthe ECC decode check status
0: No error
1: rrectable error olECrror

0 RO BUSY NAND fash controller is busy. 0x0
0: Idle
1: Busy

128.INT_ENAInterrupt Ehable (offset: 0x084)

31:17 - - Reserved

7:0 RW INT_ENA Interrupt Enable Control 0x0
0: Disable
1: Enable

129.INT STA Interrupt Satus (offset: 0x0@38)

31:17 - - Reserved 0x0
7 W1C RX_BUF_ERR1 Rx Buffer Error 1 Interrupt 0x0
Asserts when kicking a new transfer but fRe
buffer is rot empty.
6 W1C TX BUF_ERR1 Tx Buffer Error 1 Interrupt 0x0
Asserts when kicking a new transfart the Tx
buffer is not empty
5 W1C RX_BUF_ERRO Rx Buffer Error O Interrupt 0x0
Asserts when transfer is complet@t the Rx
buffer is not empty
4 W1C TX_BUF_ERRO Tx Buffer Error O Interrupt 0x0
Asserts when transfer is compete but th&
buffer is not empty

3 W1C ECC_ERR ECCCheck Erromterrupt 0x0
Asserts when an ECC errodéetected.

2 W1C RX_BUF_RRDY Rx Buffer Read Ready Interrupt 0x0
Asserts when th&x buffer is ready for read

1 W1C TX_BUF_WRDY Tx Buffer Write Ready Interrupt 0x0
Asserts when th@x buffer is ready for write

0 W1C XFER_DONE TransferDone Interrupt 0x0

Asserts when transfer is complete.

130. CTRLAControl 1(offset: 0x0BC)

31:20 - - Reserved
19:16 RW ECC BYTE3 LOC The location of § ECC byte in spare Hfyte 0x8
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15:12 RW ECC BYTE2 LOC Thelocation of 2* ECC byte in spare 4fyte 0x7
11:8 RW ECC BYTE1l LOCT The location of I ECC byte in spare 1te 0x6
7:2 - - Reserved 0x0
1 RW DATA BYTE_SWAP Data Byte Swap Enable 0x0
0: Disable
1: Enable
0 RW PAGE_SIZE PageSize 0x0

0: 512bytes per page
1: 2048bytes per page

131.ECC_PAGEError Correction Code Pagddifset: 0x0040)

31:24 - -
23:.0 RO ECC_PAGE1

132.ECC_PAGERZrror Correction Code Pagddifset: 0x0044)

31:24 - -
23.0 RO ECC_PAGE2

133.ECC_PAGHBrror Correction Code Pagddfset: 0x0048)

31.24 - -
23:.0 RO ECC_PAGE3

134.ECC_PAGH&rror Correction Code Pagdaffset: 0x004L)

31:24 - -
23.0 RO ECC_PAGE4

135.ECC_ERR_PAGECC Error Information Pagéaffset: 0x0050)

Initial Value

Reserved 0x0
HW ECC computing result for pagel 0x0
Initial Value
Reserved 0x0
HW ECC computing result for pagje 0x0
Initial Value
Reserved 0x0
HW ECC computing result for pa@je 0x0

Reserved 0x0
HW ECC computingsult for paget 0x0

Initial Value

31:15 - - Reserved 0x0

14:6 RO ECC _ERR _BYTE HWECC Failed Byte Address 0x0
Showshe address of a byte that faildgCC.

5 - - Reserved 0x0

4:2 RO ECC _ERR_BIT HWECC Failed Bit Address 0x0
Showshe address of a bit that faileECC.

1 - - Reserved 0x0
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ECC_ERR HW ECGailed
0: Pass
1: Falil

136 ECC_ERR_PAGEZC Error Information Pagécﬂfset 0x0054)

31:15 - Reserved

14:6 RO ECC_ERR_BYTE HWECC Failed Byte Address 0x0
Showshe address of a byte that failed ECC.

5 - - Reserved 0x0

4:2 RO ECC_ERR BIT HWECC Failed Bit Address 0x0
Showshe address of a bit that faileCC.

1 - - Reserved 0x0

RO ECC _ERR HW ECGailed 0x0

0: Rass
1: Fail

137.ECC_ERR_PAGECC Error Information Pagéddfset: 0x0058)

31:15 - - Reserved 0x0

14:6 RO ECC_ERR_BYTE HWECC Failed Byte Address 0x0
Showshe address of a byte that failed ECC.

5 - - Reserved 0x0

4:2 RO ECC_ERR_BIT HWECC Failed Bit Address 0x0
Showsthe address of a bit that failed ECC.

1 - - Reserved 0x0

RO ECC_ERR HW ECGailed 0x0

0: Rass
1: Fail

138 ECC_ERR_PAGEGC Error Information Pageé(ﬂfset 0x00%)

31:15 - Reserved
14:6 RO ECC_ERR_BYTE HWECC Failed Byte Address 0x0
Showshe address of a byte that failed ECC.
- - Reserved 0x0
4:2 RO ECC_ERR_BIT HW ECG-ailed Bit Address 0x0
Showshe address of a bit that failed ECC.
1 - - Reserved 0x0
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ECC_ERR HW ECGailed
0: Pass
1: Falil

139 ADDR2Address Zoffset: 0x0060)

3124 - Reserved

23:16 RW ADD _BYTE7 7th byte of NAND memonraddress 0x0
15:8 RW ADD _BYTES6 6th byte of NAND memonaddress 0x0
7.0 RW ADD _BYTES5 5th byte ofNAND memonaddress 0x0
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2.11 PCM Controller

2.11.1Features

PCM module provides PBUS interface for register configuration and data transfer

Two clock sources are reserved for PCM circuit. (From internal clock genék&toRCM_Claad
EXT_PCM_CLK

PCM module can drive a clock out (with fractidrdividor) toan external codec.

Up to 4chamels PCM are available. 41@8 slots are configurabl

Each channel supportslaw (8-bit)/u-law (8-bit)/raw-PCM(8-bit and 16-bit) transfer.

Hardware converter of daw<->raw-16 and ulaw <->raw-16 are implemented in design.
Qupport long(8 cycle)/shor{1 cyclé/configurable(intervak are configurableuse to emulate™s
interface) FSYNC.

DATA & FSYNC can be driven and sampled by either rising/falling of clock.

Last bit of DTXan be configured dsi-stated on falling edge.

Begimingof eachslot is configurable by0-bit registerson each channel.

32-byte FIFO are available for each channel

PCM interface can emulate 12S interfacaly 16bit data-width supported).

MSB/LSB order is configurable.

Qupportsboth alaw/u-law (8-bits) g linear PCM(1it) and linear PCM(1Bit) g a-law/u-law (8-bit)

2.11.2BlockDiagram

PCOM Module PBUS
PCM Control
Satus Register PBUSLTF
// A \
RAFO TAFO RAFO THFO
(32 bytes) (32 bytes) (32 bytes) (32 bytes)
DRAM | CH1 CHO
GDMALTF |
I
I alulaw alulaw
SYSclock domain JI
PQOM clock domain

PCM IH12S
IF

Figure2-11 PCM Controller Block Diagram
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Two clock domains are partitioned in this design. PCM convertlem(ss = >raw-16-bit and Alaw < = >raw
16-bit) are implemengd in PCM. The threshold of FIFO is configuraliteenthe thresholdisreacted, PCM (a)

triggersthe DMA interface to notify exteral DMA engine to transfer data, afiol) triggesan interruptto the
host.

The interrupt sources include:

A The treshold igeached

A FIFQs underrun or oveerun.

A A fault is detected athe DMA interface.
The Alaw and ulaw converter ismplemented basd onthe ITUG.711 Alaw and ulaw table. In this design,
both A-law/u-law(8bit) g linear PCM (1it) and linear PCN16-bit) g A-law/u-law (8-bit) are supported

The dataflow from codec to PCMontroller (R-flow) is shown as below:

A ThePCMocontroller latches the data from DRXthe indicated time slot and then writes it to FIFO. If FIFO
isfull, the datais lost.

A Whenthe R-FIFO reaatsthe threshold, two actions may be taken
- WhenDMA_ENA=1, DMA_REL2sserted to request a burst transfdtrecheclsthe FIFO threshold
after DMA_END is asserted by GDMA. (GDMA should be configured before channel is enabled.)

- Assert thenterrupt source to notifithe host The hosttan check RFIFO_AVAIL information then get
back the data from FIFO.

The dataflow from the PCM controller to codec (flow) is showrbelow. After GDMA is configured, software
should configure and enable tH&CM channelThe empty FIFO shouliethave as follows.
A When DMA_ENA=1, DMA_RE®iggered to request a burst transfelt.then re-checls the FIFO
threshold after DMA_END is asseattey GDMA (a burst is compleded
A The Interrupt sources assertedo notify HOST. HOST wistihe data to &-FIFO. After that, HOST
rechecls TFIFO_EMPTY informatj@ndthen writes more data if available.

NOTEWhenDMA_ENA=1, the burst size of GDMA shdatess than the threshold value.
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2.11.3List of Registers

140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159

PGMI7620 V.10 040503

Offset

0x0000

0x0004

0x0008

0x000C

0x0010, 0x0110
0x0014, 0x0114
0x0020, 0x0120
0x0024, 0x0124
0x0030

0x0034, 0x0134
0x0034,0x0138
0x0040

0x0038

0x0050

0x0054

0x0060

0x0080

0x0084

0x0088

0x008C

GLB_CFG
PCM_CFG
INT_STATUS
INT_EN

CHA FF_STATUS
CHB_FF_STATUS

CHA _CFG
CHnB_CFG
FSYNC_CFG
CHA_CFG2
CHB_CFG2
IP_INFO
RSV_REG16
DIVCOMPCFG
DIMNT CFG
DIGDELAYCFG
CHO_FIFO
CH1_FIFO
CH2_FIFO
CH3_FIFO

Global Configuration

PCM Configuration
Interrupt Status

Interrupt Enable

Channel A FIFO Statais
Channel B FIFO Status
Channel A Configuration n
Channel B Configuration n
PCM FSYNC Configuration
ChannelA Configuration
ChanneB Configuration

IP Address Information
Reserved
Integer Part of the Dividor
Integer Part of the Dividor
Digital Delay Configuration
Channel 0 FIFO

Channel 1 FIFO

ChanneR FIFO

ChanneB FIFO

119
120
121
121
122
123
124
125
125
126
126
127
127
127
127
127
129
129
129
129
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2.11.4Register Descriptios(base: 0x10002000)

140. GLB_CFG: (offset:@h00)

PCM_EN PCM Enable
When disabled, all FSM of PCM are cleared t
their default value.
0: Disable
1: Enable

30 RW DMA_EN DMA Enable 0x0
0: Disable the DMA interface, transfer data
using software.
1: Enable the DMA interface, transfer data
using DMA.

29 RW LBK_EN Loopback Eable 0x0
0: Normal mode
1: loopback
(AsynTXFIF@ DTX) DRX AsynRXFIFO)

28 RW  EXT_LBK_EN External Loopback Enable 0x0
0: Normal mode
1: Eternal loopback enable
(ExtCodeg DRX DTX ExtCodec)

27:23 - - Reserved 0x0

22:20 RW RFF_THRES RXFIFO Threshold 0x4

When the threshold is reached, the host/DMA

is notified to fill FIFO. The threshold should b

>2 and <6.

When data in FIFO is under the threshold, the
following interrupts and GDMA are triggered.

A CHOT_THRES

A CHOR_THRES

ACHI1T_THRES

ACH1R_THRES

(unit: word)
19 - - Reserved 0x0
18:16 RW TFF_THRES TXFIFO Threshold 0x4

When the threshold is reached, the host/DMA
is naotified to fill FIFO.

It should be >2 and <6.

When data in FIFO is over the threshald,
interrupt and DMA are triggered.

(unit: word)

15:4 - - Reserved -
3.0 RW CH_EN Channed 3to 0 Tx and Rx Ehable 0x0
0: Disable

1: fhable
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141. PCM_CFG: (offset: 0004)

Reserved for future.

30 RW CLKOUT_EN PCMClock Out Enable 0x0
0: A PCM clock is provided from the external
Codec/OSC.
1: A PCM clock is provided from the internal
dividor.
NOTE: Normally, the register should be
asserted to 1. Also, it should be asserted aftel
configuring the divider and enabling tlkévider

clock.
29:28 - - Reserved 0x0
27 RW EXT_FSYNC FSYNC is providedternally 0x0

0: FSYNC is generated by internal circuit.
1: FSYNC is providlexternaly

26 RW LONG_FSYNC FSYNC Mode 0x0
0: Short FSYNC
1: long FSYNC

25 RW FSYNC_POL FSYN@olarity oxi

0: FSYNC is low active
1: FSYNC is high active

24 RW DTX_TRI DTX TrState (0)%]
Tristates DTX when the clock signal on the las
bit is has a falling edge.
0: Non tristate DTX
1: Tristate DTX

23:3 - - Reserved 0x0

2.0 RW SLOT_MODE Sets thenumber of slots in each PCM frame. 0x0
0: 4 slots, PCM clock out/in should be 256 KH
1: 8 slots, PCM clock out/in should be 512 KH
2: 16 slots, PCM clock out/in should be 1.024
MHz.

3: 32 slots, PCM clock out/in should be 2.048
MHz.

4: 64 slots, PCM clock out/in should be 4.096
MHz.

5:128 slots, PCM clock out/in should be 8.192
MHz.

Other: Reserved.

NOTE: When using the external clock, the

frequency clock should be equal to PCM_cloc

out. Otherwise, the PCM_CLKin should be 8.:

MHz.
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142.INT_STATUS: (offset00R8)

318 - Reserved
7 R/W1C CHT_DMA _ Channel Tx DMA Fault Interrupt 0x0
FAULT Asserts when a fault has been detected in a (

Tx DMA signal.

6 R/W1C CHT_OVRUN Channel T¥IFQOverrun Interrupt 0x0
Asserts when thel&Tx FIFO is overrun.

5 R/W1C CHT_UNRUN Channel T¥IFO Undeun Interrupt 0x0
Asserts when the i &Tx FIFO is undem.

4 R/W1C CHT_THRES ChannelTx Threshold Interrupt 0x0

Asserts when the GHx FIFO is lower than the
defined threshold.

3 R/W1C CHR_DMA FAULT ChanneRx DMA Fault Interrupt 0x0
Asserts when a fault is detected in a-24
DMA signal.

2 R/W1C CHR_OVRUN Channel Rx Overrun Interrupt 0x0
Asserts when the GRx FIFO is overrun

1 R/WLC CHR_UNRUN Channel Rx Underrun Interrupt 0x0
Asserts when the CRx FIFO is undem.

0 R/W1C CHR_THRES Channel Rx Threshold Interrupt 0x0

Asserts when the GRx FIFO is lower than the
defined threshold.

NOTE:
Read Write
0: Interrupt not asserted. 1. Clear the interrupt

1. Interrupt asserted

143.INT_EN: (offset: @00Q)

318 RO Reserved

7 RW INT7_EN INT_STATUS[Ehable 0x0
Enables theChannel Tx DMBault Interrupt
This interruptasserts when a fault has been
detected in a CH'x DMA signal.

6 RW  INT6_EN INT_STATUS[Ehable 0x0
Enable theChannel T¥IFQOverruninterrupt.
This interrupt aserts when the B-Tx FIFO is
overrun.

5 RW INT5_EN INT_STATUS[Ehable 0x0
Enable theChannel T¥IFO Undeun
Interrupt. This interrupt @serts when the B-Tx
FIFO is undeun.
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INT4_EN INT_STATUS[Ehable
Enable theChannelTx Thresholdnterrupt.
This interruptwhen the CHTx FIFO is lower
than the defined threshold.

3 RW INT3_EN INT_STATUS[Bhable 0x0
Enables theChanneRx DMA Faulnterrupt.
This interruptwhen a fault is detected in a €H
Rx DMA signal.

2 RW INT2_EN INT_STATUS[Ehable 0x0
Enable theChannel Rx Overrunterrupt. This
interrupt when the CHRx FIFO is overrun

1 RW INT1_EN INT_STATUS[Ehable 0x0
Enables theChannel Rx Underrunterrupt.
This interruptwhen the CHRx FIFO is under
run.

0 RW INTO_EN INT_STATUS[Bhable 0x0
Enable theChannel Rx Thresholdterrupt.
This interrupt aserts when the GRRx FIFO is
lower than the defined threshold.

NOTE:

0: Disable

1: Enable

144.CH\_FF_STATWS(offset: 0x0010, 0x011@h=0, 1)

31:24 - - Reserved 0x0
23 R/ CHTX_DMA_FAULT Tx DMA Fault Detected Interrupt 0x0
WicC Asserts when a fault is detect&aa Channel A
Tx DMA signal.
22 R/ CHTX_OVRUN Tx Overrun Interrupt 0x0
Wi1C Asserts whenhie Channel Alx FIFO is overrun.
21 R/ CHTX_UNRUN Tx FIFO Underrun Interrupt 0x0
Wi1C Asserts whenhie Channel Arx FIFO is
underrun.
20 R/ CHTX_THRES Tx FIFO Below Threshold Interrupt ox1
W1C Asserts whenhie Channel A-IFO is lower than
the defined threshold.
19 R/ CHRX_DMA_FAULT Rx DMA FRalt Detected Interrupt 0x0
Wi1cC Asserts when a fault is detect&aa Channel A
Rx DMA signal.
18 R/ CHRX_OVRUN Rx FIFO Overrun Interrupt 0x0
Wi1C Asserts when th€hannel ARx FIFO is overrun.
17 R/ CHRX_UNRUN Rx FIFO Underrun Interrupt 0x0
WicC Asserts when th€hannel ARx FIFO is
underrun.
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CHRX_THRES Rx FIFO Below Threshold Interrupt
WlC Asserts whenhie Channel A-IFO is lower than

the defined threshold.

15:8 - - Reserved 0x0

74 RO CHRFF_AVCNT Channel A RXFIFO Available Space Count 0x0
Countsthe available space for reads in channe
A RXFIFO.
(unit: word)

3.0 RO CHTFF_EPCNT Channel A TXFIFO Available Space Count 0x8
Counts the available space for writes in chanr
A TXFIFO.
(unit: word)

NOTE:

1.CHA _FF_STATUSW CHB_FF_STATUSgistershave n=2 channels each, which together make up CHAO,
CHBO, CHA1, and CHBL1. To configure a specific channel, select an Gfft&t F-_STATUSN
CHB_FF_STATUSgisters where the first or second offset is indicated by n=0 or 1, respectively.

2.Where applicable,

Read Write
0: Not asserted 1: Clear this bit.
1: Asserted

145.CHB_FF_STATUS(offset: 0x0014, 0x0114)=0 1)

31:24 - - Reserved 0x0
23 R/ CHTX_DMA _ Tx DMA Fault Detected Interrupt 0x0
W1C FAULT Asserts when a fault is detected in ChanBdlix
DMA signal
22 W1C CHTX_OVRUN Tx Overrun Interrupt 0x0
Asserts when the Channel B FIFO is overrun.
21 W1C CHTX_UNRUN Tx FIFO Underrun Interrupt 0x0
Asserts whentte Channel Brix FIFO is
underrun.
20 W1C CHTX_THRES Tx FIFO Below Threshold Interrupt 0x1

Asserts whenhie Channel BFIFO is lower than
the defined threshold.

19 W1C CHRX_DMA FAULT Rx DMA Fault Detected Interrupt 0x0
Asserts when a fauls detectedin a Channel B
Rx DMA signal.

18 W1C CHRX_OVRUN Rx FIFO Overrun Interrupt 0x0
Asserts when the Channel B RIFO is overrun.

17 W1C CHRX_UNRUN Rx FIFO Underrun Interrupt 0x0
Asserts when the Channel B RIFO is
underrun.
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W1C CHRX_THRES Rx FIFO Below Threshold Interrupt
Asserts whentie Channel BFIFO is lower than
the defined threshold.

15:8 - - Reserved 0x0

74 RO CHRFF_AVCNT Channel B Rx FIFO Available Space Count 0x0
Counts the available space for reads in chann
A RXFIFO.
(unit: word)
3:0 RO CHTFF_EPCNT Channel B Tx FIFO Available Space Count 0x8
Counts the available space for writes in chanr
A Tx FIFO.
(unit: word)
NOTE:
1.CHA _FF_STATUSNndCHB_FF_STATUSgisters have n=2 channels each, which together make up CHAO,
CHBO, CHA1, and CHBL1. To configure a specific channel, select an Gfft&t F-_STATUSN
CHB_FF_STATUSgisters, where the first or second offset is indicated by n=0 or 1, respectively.
2.Where applicable,

Read Write
0: Not asserted 1: Clear this bit.
1: Asserted

146. CHA_CF (offset: 0x0020, 0x0129)=0 1)

31:30 - Reserved

29:27 RW CMP_MODE Compression Mode 0x0
Sets the conversion method for the hardware
converter to compress raw data.

000: DisableHW converter, linear rawlata (16
bit)

010:DisableHW onverter, linear raw data (8
bit), Alaw oru-law (8bit)

011:Reserved

100: |mable HW converter, rawdata(16bit) g
U-law mode (8bit) (PCM buén
compresgd format)

101:EnableHW converter, Haw mode (8bit)
g rawdata(16-bit) (PCM bus in ravi,6-
bit format)

110:EnableHW converter, raw data (2bit) g
A-law mode (8bit) (PCM bisin
compresgd format)

111:EnableHW converter, Aaw mode (8bit)
g rawdata(16-bit) (PCM bu# raw,16-
bit format)

26:10 - - Reserved 0x0
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RW TS_START Timeslot garting location
(unit: clock cycles)

147.CHnB_CFG: (offset: 0x0024, Ox0XR4) 1)

31:30 - - Reserved

29:27 RW CMP_MODE Compression Mode 0x0
Sets the conversion method for the hardware
converter to compress raw data.
000:DisableHW converter, linear rawdata (16
bit)

010:DisableHW converter, linear rawdata (8-
bit), Alaw oru-law (8bit)

011: Freserved

100: EnableHW converterraw data (16-bit) g
u-law mode (8bit) (PCM busn
compressd format)

101:EnableHW converter, aw mode (8bit)
g raw-data(16bit) (PCM bun raw, 16-
bit format)

110:EnableHW converter, randata (16bit) g
A-law mode (8bit) (PCM buén
compressd format)

111: Bable HW converter, A/aw mode (8bit)
g raw-data(16-bit) (PCM bu# raw, 16-

bit format)
26:10 - - Reserved 0x0
9:0 RW TS_START Timeslot sarting location 0x1

(unit: clock cycles)

148 FSYNC_CF(®ffset:0x0030)

CFG_FSYNC_EN Enable configurable FSYNC
0: Disable
1: Enable
30 RW POS_CAP_DT Positive Edge Capture Data 0x0

Sets the PCM controller to capture data on th
negative or positive edge of the PCM clock.
0: Negative edge

1: Positive edge

NOTE: This configuration should G
DTX_TRI=1
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POS DRV_DT Positive Edge Drive Data
Sets the PCM controller to drive data on the
negative or positive edge of the PCM clock.
0: Negative edge
1: Positive edge

28 RW POS CAP_FSYNC Positive Edge Capture FSYNC 0x0
Sets the PCM controller to capture FSYNC or
the positive or negative edge dhe PCM clock.
0: Negative edge
1: Positiveedge
27 RW POS_DRV_FSYNC Positive Edge Driver FSYNC 0x1
Sets the PCM controller to drive FSYNC on tt
negative or positive edge of the PCM clock.
0: Negative edge of PCM clock
1: Positive edge of PCM clock

26:22 - - Reserved 0x0
21:10 - - Reserved 0x0
9.0 RW FSYNC_INTV Interval when FSYNC may be configured. 0x0

(unit: clock cycles)

149.CHA_ CFG2: (offse@ix0034, 0x0134)n=Q 1)
314 - - Reserved

3 RW CH_RXFF_CLR ChannelARXFIFO Clear 0x0
0: Normal operation
1: Qearthis bit

2 RW CH_TXFF_CLR Channel Tx FIFO Clear 0x0
0: Normal operation
1: Qearthis bit

- - Reserved 0x0
RW CH_LSB Enable CHXxin LSB order 0x0

150 CHB_CFG2: (offsefix0034,0x0138)n=Q 1)
314 - Reserved

3 RW CH_RXFF_CLR Channel B Rx FIFO Clear 0x0
0: Normal operation
1: Qearthis bit

2 RW CH_TXFF_CLR Channel B Tx FIFO Clear 0x0
0: Normal operation
1: Qearthis bit

- - Reserved 0x0
RW CH_LSB Enables CH transmit in LSB order 0x0
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151 IP_INFO: (offset: 0x0040)

31:16 - Reserved
15:8 RO MAX_CH Maximum channel number. 0x4
7:0 RO VER Version of this PCN&ontroller Oox1

152.RSV_REG16: (offset0088)

31:16 - Reserved
15:0 RW SPARE_REG Spareregister for futureuse. 0x0

153 DIVCOMPCFG (offset: 00050)

CLK_EN Clock Enable
Enablessetting of the PCM interface clock
based on DIVCOMP and DIVINT parameters.

30:8 - - Reserved 0x0

7:0 RW DIVCOMP A parameter in an equation which determines 0x0
FREQOUT. See DIVINT.

154. DIMNT CFG (offset: 00054)

3110 - Reserved

9.0 RW DIVINT A parameter in an equation which determines 0x0
FREQOUT.
Formula:

FREQOUT = 1/(FREQIN*2*(DIVINT+DIVCON
1(2"8)))
FREQIN is always fixed to 40 MHz.

155 DIGDELAYCFG (offset: 00060)

TXD_CLR_GLT TXD Clear Glitch Flag
Clears the glitch detected flag for TXD.
0: No effect.
1: Clear the flag.

30 RW CHEN_CLR_GLT ChannelEhable (CHENJlear Glitch Flag 0x0
Clears the glitch detected flag for CHEN.
0: No effect .
1: Clear the flag.

29:27 - - Reserved 0x0
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TXD_GLT_ST TXD Glitch Status
Indicates if a glitch is detected in a TXD sigha
can be cleared by bit[31].
0: Not detected.

1: Detected
25:23 - - Reserved 0x0
22 RO CHENN_GLT_ST CHENNegativeGlitch Status 0x0

Indicatesif aglitchis detectedin a CHENsignal.
It can be cleared by bit[30] (hegedge sample)
0: Not detected.

1: Detected
21:19 - - Reserved 0x0
18 RO CHENP_GLT_ST CHEN Positive Glitch Status 0x0

Indicatesif a glitchis detectedin a CHENMNsignal.
It can be cleared by bit[30] (posedge sample)
0: Not detected.

1: Detected
17 - - Reserved 0x0
16 RO CHENPD_GLT_ST CHEN Positive Del8&litch Status 0x0

Indicates if a glitch is detected in a CHtigjhal.
It can be cleared by bit[3@posedge sample,
delay 1 cycle)
0: Not detected.
1: Detected
15 RW  TXD_DIGDLY_EN TXD Digital Delay Enable 0x0
Enables digital delay path.
0: Disable
1: Enable
14:13 - - Reserved 0x0

12:8 RW TXD_DLYVAL Delay Count Value 0x2
The description is the sanas the
CHEN_DLYVAL field in this register.

7 RW CHEN_DIGDLY_EN CHEN Digital Delay Enable 0x0
Enables the digital delay path.
0: Disable
1: Enable

6:5 - - Reserved 0x0
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RW CHEN_DLYVAL Delay Count Value
The delay error =
CLK_PERIOOSYNC_DELAY + SYNC_DELT,
(DLYCNT_CFG) + 1)
For example,
DLYCNT_CFG =4,
(SYNC_DELAY is always fixed to 4)
Final Delay
= CLK_PERIOD * (2H@/+1) + (4) + 1)
= CLK_PERIOD * (6/7/8)= CLK_PERIOD * (6
=25nsto 33.3ns
NOTE:
Period is 1/240 MHz = 4.1667 naMiT7620.

156 CHO_FIFO: (offset: 0x0080)

31:.0 CHO_FIFO Channel GFIFO access point

157.CH1_FIFO: (offse1x0084)

31.0 RW CH1_FIFO Channel FIFO access point

158.CH2_FIFO: (offs€dx0088)

31.0 RW CH2_FIFO Channel FIFO access point 0x0

159 CH3_FIFO: (offsédx0080)

31.0 CH3_FIFO Channel FIFO access point
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2.11.5PCM Configuration

2.11.5.1PCM Initialization Flow

Set PCM_CFG

Set CHO/1_CFG

Write PCM data to FIFO CHO/1_FIFO

Set GLB_CFG to enable the PCM and channel.

Set dividor clock

Enable clock

Monitor FF_STATUS tteceive/transmit the other PCM data.

NoorwdpE

2.11.5.2PCM Configuration Examples
Below are some examples of PCM configuration.

Case 1:

CFG_FSYNRegisterCFG_FSYNC_ER (PS: fsync is always driver8aOT_CNT)

CHO_CFG Regist@iS_START

CH1_CFG Regist@iS_STARY

t/agp/ CD wSIAAGSNY [hbDyC{, 6 b/ I'MQonI C{,b/ Yth[I'MQOMI 5w

g
i

3

e B e et
LU DU LU G L LU WU U UL

S
EENEEdEagea0ohdddsadadadada I 00

pem_clk
slot_cnk[9:0]
Esync_in
fsyne_out
fsymc_oe_n
dtx

dtx_oe_n

=)
b
[
L
el
[SU
| —.
Lo

" arx
r_chl_ts_start|9:0]
r_chl_ts_start[9:0] § i
= i

Case:

CFG_FSYNRegisterCFG_FSYNC_EN,START_LGG, interval=16
CHO_CFG Regist@iS_START

CH1_CFG Regist@iS_STARTY
t/ ap/ CD wSIAAGSNIN{[ bty @ MMQUOMIO6 HIw- Ye¢wLImBte nZ {[h¢yal
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&3 Gl E
fsync_in 0 | ool SO
faync_out [t} ! ; -
fsync_oe_n i} | .
diexc 0 | | f [
dtx_oe_n ] i '
drx 4 NSNSl [ i
sl cabisin) o | e e R
| '
0 | 1
1 | .
17 v 17 T
1 1 3]
0 [ X
16 ! 16 -

Case 3

CFG_FSYNRegisterCFG_FSYNC_EN,START_LG@GOx1A, interval=2
CHO_CFG Regist@iS_START (disable)

CH1_CFG Registd@S_STARUx1A
t/agp/ CD wSIAAAGSNY [ hb Dy, hb2/ I'MILOANES 0C{ | Sbw - Yyt ¢hvf LITvvXBon = {

RAW16bits
T P 3 P 1T R 3V L
;
ol '
_k fsync_in ol 1 l_]
BE fsyne_out ol | i_]
o faync_oe_n il '
b dtx 0 : L
_kF dtx_oe_n 0 ——} J L._..______.__.
ok drx 1 IR ‘‘‘‘‘‘ SUBERRR AR u
3 62 4
slot_cnt(9:0] P 2 VAR 60 K 053 20 63 20 63 €3 9 630 00 G €D 3 0 (G0 0 0 63010 £59 603 53 £ 556 3 £ 60 £ DD £ 63 9 )
63 :
: = csr_ext_fsync_en 0 I
i csr_chl_ts_start[9:0] 5 . 10
Ik csr_chl_ts_start[9:0] la ] 1a
kF csr_cfg_fsync_en 1
gk csr_fsync_start_loc[9:0] la ; 1a
- csr_fsyne_intv([9:0] 2 ) 2
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2.12 Generic DMA Controller

2.12.1Features
- Suppors 16 DMA channels
- Supports32 bit address.
- Maximum 65535 byte transfer
- Programmable DMAWstsize (1, 2, 4, 8, 16 double word burst)
- Supporsmemory to memory memory to peripheral, peripheral to memory, peripheral to peripheral
transfers.
- Supporscontinuous mode.
- Supports division of target transfer count into 1266 segmerg
- Support forcombiningdifferent channe$into a chain.
- Programmable hardwarehannel priority
- Interrupts for each channel.

2.12.2Block Diagram

Rous Interface Rbus Interface
(Maﬂer) Rous Rous (M aﬂer)
- p Master |a—p «—»| Master |« >
DMA Engine
DMA
Interface 4
Arbiter
.
Interrupt y
Interface o —
. Interrupt Pbussllnterface
- Controller | Pous | (Save)
I Save ’
I
d"lnll l

Figure2-12 Generic DMAController Block Diagram
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2.12.3PeripheralChannelConnection

Channel number Peripheral

Reserved

ND Controller

I12S Controller (TXDMA)

I12S Controller (RXDMA)

PCM Controller (RDMA, chany|
PCM Controller (RDMA, chansig|
PCM Controller (TDMA, chan+|
PCM Controller (TDMA, chanfigl
PCM Controller (RDMA, chan&)
PCMController (RDMA, chann8)

(OW\IO)U‘IAOOI\)I—‘OI

10 PCM Controller (TDMA, chans)
11 PCM Controller (TDMA, chans3|
12 SPI Controller (RXDMA)

13 SPI Controller (TXDMA)

8to 15 Reserved
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2.12.4List of Registers

160 0x0000, 0010, 60020, GDMA SAn GDMA Channel n Source Address 135
0x0030,0x0040, 0050,
0x0060, 0070, 0080,
0x0090, &O0AQ, G00BO,
0x00C0, @00DO0, &00EO,
0x00F0

161 0x0004, 0014, 60024, GDMA DAn GDMA Channel n Destination Addres: 135
0x0034, 60044, 0054,
0x0064, 0074, 0084,
0x0094, &00A4, 600B4,
0x00C4, @00D4, X00E4,
O0xO0F4

162 0x0008, 0018, 0028, GDMACTON GDMA Channel n Control 0 135
0x0038, x0048, x0058,
0x0068, 0078, x0088,
0x0098, XO0A8, x00B8,
0x00C8, @00D8, OOES,
0xO0F8

163 0x000C0x001C, 6002C, GDMACTI1n GDMA Channel n Control 1 136
0x003C, @004C, 8005C,
0x006C, @007C, 8008C,
0x009C, GO0AC, R00BC,
0x00CC, K00DC, R00EC,

O0x00FC
164 0x0200 GDMA UNMASKNT GDMA Unmasked Interrupt Status 137
165 0x0204 GDMA DONEINT GDMA Interrupt Status 138
166 0x0220 GDMAGCT GDMA Global Control 138
167 0x02A0 GDMA REQSTS GDMA Request Status 138
168 0x02A4 GDMA ACKSTS GDMA Acknowledge Status 138
169 0x02A8 GDMAFINSTS GDMA Finish Status 138
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2.12.5Register Descriptios(base: 0x10002800)

160. GDMA SAn: GDMA Channel n Source Add(effset: 0x0000, ®&0010, 0020, &0030,0x0040, 0050,
0x0060, k0070, 0080, 0090, X00AO, x00BO, ®@00CO, 800DO, ®00EO, G00FQ (n: 0 to 15)

31.0 RW CHANNEL SOURCE Channel Source Address 0x0
ADDRESS This register contains the source address
information.

161. GDMA DAn: GDMA Channel n Destination Addi@stset: 0x0004, 0014, 0024, 0034, 0044,
0x0054, 0064, 0074, 0084, 0094, X00A4, 600B4, ®00C4, R00D4, X00E4, B00F4 (n:0to 15)

31.0 RW CHANNEL DESTINATIO Channel Destination Address 0x0
ADDRESS This register contains the destination address
information.

162. GDMA CTOn: GDMA Channel n Control Regist@ff@et: 0x0008, 0018, 0028, 0038, x0048,
0x0058, 0068, k0078, ®x0088,0x0098, X00A8, X00B8, 00C8, R00D8, ®X00ES, A00F] (n: 0to 15)

31:116 RW TargetTransferCount The number of bytes tde transferred. 0x0
(Byte)
158 RO Current Segment Indicates the current segment (0 &55) 0x0
7 RW SourceAddressMlode Sets he source address mode 0x0
W6 ncyeméntal mode
Yo nxYnode
6 RW DestinationAddress Sets he destinationaddressnode. 0x0
Mode Y o6 Incvementalmode
Y 6 mxYhode
5:3 RW Burst Size Sets thenumberof doublewordsin eachburs 0x0
transaction.
Yo nnbDwy ™
Yo nnDWsé H
WYonnvDWE n

Yo nnvDWg vy
YomnbWs mc
Others: Undefined

2 RW Transmit Done Interrupt  Enables théransmit doneinterrupt. This 0x0
Enable interrupt assers after transfer ofeach segment
is done.
Y o Enable
Y o Diséble
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Channel Enable Channel Enable
YwonyY 5Aalof$S
WomMY 9yl ofS$S
If CONTINUOUS MODE ENABLfis bitis de-
assered by hardwareafter the number of bytes
transferred reaches the Target Transfer Coun

0 RW Hardware/Software Hardware/Software Mode Select 0x0
Mode Select YomY {2FGé6l NS az2RS
wonY I I NRéFNB az2RS$

A In software mode, the data transfer start
when the Channel Enable bit is set.

A In hardware mode, the data transfer start
when DMA Request is asserted.

163.GDMA CT1n: GDM&hannel n Control Registe(dffset: 0x000C,0x001C, 8002C, 8003C, 8004C,
0x005C, @006C, 8007C, R008C, 8009C, RO0AC, ROOBC, ROOCC, K00DC, ROOEC, KO0OFQ (n: 0to 15)

31.%6 - - Reserved 0x0
25:22 RW Number of Segmen(N) The number of segmest2", whereNis the 0x0
valueof this bit. Valid values for this bit range
from N=0 to8.

The segment sizeErget Transfer Cout'").

If Target Transfer Coui nota multiple of 2",
the segment size (TargetTransfer Courig") +
1.

21:16 RW SourceDMA Request Selects the source DMA request. 0x0
0: DMA_REQO
1: DMA_REQ1
2: DMA_REQ2
X
n: DMA_REQn
32 The source of the transfer is memory
Others: Undefined

15 - - Reserved 0x0

14 RW Continuous Mode Enable Sets HW tdeep the data channel enabled 0x0
whenthe number of bytes transferred reaches
the Target Transfer Count defined in the
GDMA_CTOregister.
0: HW will cleaChannel Enablafter the target
transfer countis reached
1: HW will NOTlear Channel En&bafter the
target transfer counis reached
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138 RW DestinationDMA Request Selects the destination DMA request.
0: DMA_REQO
1: DMA_REQ1
2: DMA_REQ2
X
n: DMA_REQn
32: The destination of the transfer is memory
Others: Undefined

7:3 RW NextChanneto Unmask Selects the next unmasked channélhenthe 0x0
number of bytes transferred reaches the Targ
Transfer Countthe hardware cleathe
Channel Mask bit of thBlext Channelto
Unmask
0: Channel 0
1: Channel 1
2: Channel 2

n: Channeh

If the hardware does not need to clear any
Channel Mask bit, these bits must be set to
their own channel.

2 RW GoherentInterrupt Enables the coherent interrupt. 0x0
Enable MQomMY D5a! Aaadz8sa I |
Destination after the last WRITE to
Destination. This can ensure the last WRIT
arrived at the MEM and avoids a race
problem between interrupt and data to the

MEM.
bhe¢9oy 52 y20 aSG GKA:
is not MEM.
1 RW Channel Unmask Enables the channel unmasked interrupt. 0x0

Failurelnterrupt Enable  WwonY 5Aal ot S
womMY 9yl otS$s
When this bit is setan interruptis asserted
when the hardwardries to clear theChannel
Mask bitof Next Channel to Unmagkut the
Channel Mask bisalready set to 0

0 RW Channel Mask Channel Mask 0x0
YonyY ¢KA& OKIFyySt Aa
YomY ¢KA& OKIFIyySt Aa
When this channel mask is set, the GDMA
transactiondoesnot start until this bit is clear.

164. GDMA UNMASKNT. GDMAUnmaskednterrupt Status Register (offset: @%00)
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31:.0 WI1C Unmaskraillnterrupt Indicates thestatus ofunmaskedail interrupt.
This bitis set when the hardwaréries toclear
the Channel Maskit of NextChannel to
Unmask buthe Channel Mask bit isdlready
Bit[n:0] is for channels n to O respectively.

165. GDMA DONEINTGDMA Interrupt Status Register (offsetOR84)

31:.0 WIC Transmit Done Interrupt Indicates thestatus of thetransmit-done 0x0
Status interrupt.
The interrupt assegafter each segment side
transferred.

Bit[n:0] is for channels n to O respectively

166. GDMA GCT: GDMA Global Control Register (offs€i2PR)

315 - - Reserved -

4:3 RO Total channel number HQonY y OKIyySt 0xi
HQomY Mz OKIyyS
HQOHY os OKIYyyYyS
HQooY wSaSNBSR
2:1 RO IP version GDMA Core Version 0x3
0 RW Arbitration Selection Selecsthe channel arbitration method. 0x0
MiD: Channed has the highest priority.
Channe&d 1to n are roundrobin.
MQO MY SO0 hafe/r@ihdrobin.

167 GDMA REQSTS: GDMA Request Status Register (offe2Bd)x

31.0 GDMA Request Signal  Indicates the status che GDMA request 0x0
Status signal
Bit[n:0] are forGDMA_REQ to 0 respectively.

168 GDMA ACKSTS: GDMA Acknowle8ggtus Registe(loffset: 0x02A4)

31.0 GDMA Acknowledge Indicatesthe status othe GDMA Acknowledge 0x0
Signal Status Signal
Bit[n:0] are for GDMA_ACK n to O respectivel

169 GDMA FINSTS: GDMA Finish Status Register (offs(MAB)(

31.0 GDMA Finish Signal Indicates the status che GDMA Finish Signal. 0x0
Status Bit[n:0] are for GDMA_FINISH nto 0
respectively.
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2.13 SPI Controller

2.13.1Features
- Supports up to 2 SPI master operations
- Programmable clock polarity
- Programmable interface clock rate
- Programmable bit ordering
- Firmwarecontrolled SP&nable
- Programmable payload (address + data) length
- Supportsl/2/4 multi-IO SPI flash memory
- Supportscommand/user mode operation
- SupportsSPI direct access
- Extendthe addressable range from 24 bits to 32 bits for memory size larger thamMb28

2.13.2Block Dagram

clock
—
—
reset TX AFO Qock
from System Generator » PIAK
Gontroller y
A
. « > S/S01
CPU Interface U . SFOES
Interface ]
from PalmBus n < > WPISO2 -
Gontroller
4 2
GDMA |« RX_AFO - 1 Control -
] Fsv -

Figure2-13 SPI Controller Block Diagram
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2.13.3List of Registers

Offset

Register Name

170 0x0000 SPISTATCO1 SPI Interface 0 Status 141
171 0x0004  Reserved - 141
172 0x0008 Reserved - 141
173 0x00C@C Reserved - 141
174 0x0010 SPICFGO SPI Interface 0 Configuration 141
175 0x0014 SPICTLO SPI Interface 0 Control 142
176 0x0020 SPIDATAO SPI Interface 0 Data 143
177 0x0024  SPIADDRO SPI Interface 0 Address 144
178 0x0028 SPIBSO SR Interface 0 Block Size 144
179 0x00Z SPIUSERO SPI Interface 0 User Mode 144
180 0x0030  SPITXFIFOO SPI Interface 0 TX_FIFO 146
181 0x0034  SPIRXFIFOO SPI Interface 0 RX_FIFO 146
182 0x0038 SPIFIFOSTATO SPI Interface 0 FIFO_STATUS 146
183 0x00x SPIMDO SR Interface 0 Mode 147
184 0Ox0040 SPISTAT1 SPI Interface 1 Status 147
185 0x0050 SPICFG1 SPI Interface 1 Configuration 147
186 0x0054 SPICTL1 SPI Interface 1 Control 148
187 0x0060 SPIDATA1 SPI Interface 1 Data 149
188 0x0080 SPIDMA SR Interface DMA 150
189 0x0084 SPIDMASTAT SPI Interface DMA_FIFO_STATUS 150
190 Ox00F0 SPIARB SPI Interface Arbiter 150
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2.13.4Register Descriptioa(base: 0x10000B00)

170 SPISTATO: SPI Interface 0 Status (offseﬂ(m»)

311 - Reserved

0 RO BUSY IndicatesSPI transfer in progress 0x0
0: The SPI interface is inactive.
1: An SPI transfer is in progress.
NOTE: This bit must be set to 0 before initiatir
a transfer. Any attempt to start a data transfer
isignored if this bit is a.1

171 Reservedoffset: 0x0004)

31:0 - Reserved

172 Reserved(offset: 0x0008)

31:0 - Reserved

173.Reserved(offset: 0x00Q)

316 - Reserved

174 SPICFGO: SPI Interface 0 Configuration (offs@t)l@))

31:13 - Reserved

12 RW  ADDRMODE SPI Addresklode 0x0
0: 3Byte address mode
(for SPI flash <= 128b)
1: 4Byte address mode
(for SPI flash >= 256 Mb)
11 RW RXENVDIS Rx PreEnvelo Disable 0x0
Disables setting a préata input before the first
data is received.
0: Enable clocRRE_ENVELQdPave mode)
1: Disable clocRRE_ENVELCHPI flash mode)

10 RW RXCAP Rx Capture Delay Mode 0x0
0: Rx data capture is not delayed.
1: Rx data capture is delagfor halfan SPICLK
cycle
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SPIENMODE SPEnableMode
0: SPI Enable is contied by SW register
settings (SPICTLO)
1: SPI Enable is contied by HW (SPI Flash
CMD)

8 RW MSBFIRST Bit Transfer Order 0x1
0: LSB bits of data sent/received first.
1: MSB bits of data sent/received first.
NOTEThis bit applies to both the command
and data.

7 - - Reserved -

6 RW SPICLKPOL SPIClock DefaulPolarity 0x0
Sets the default state of the SPICLK
0: LogicO
1: Logicl
NOTEThis bit is ignored if the SPI interface
block is a slave (SPISLAVE bit is set).

5 RW RXCKEDGE RxClock Capture Edge 0x0
0: Data is captured on the rising edge of the
SPICLK signal.
1: Data is captured on the falling edge of the
SPICLK signal.

4 RW TXCKEDGE TxClock Transmit Edge 0x0
0: Data is transmitted on the rising edge of the
SPICLK signal.
1: Data is transmitted on the falling edge of th
SPICLK signal.

3 RW HIZSPI Tristate all SPI pm 0x0
0: SPICLK and SPIENA pin are driven.
1: SPICLK and SPIENA pin astadted.
NOTEThis bit overrides all normal
functionality.

2.0 RW SPICLK SPIClock Divide Control 0x4
: SPICLK rate is system clock rate / 2

: SPICLK ratesgstem clock rate / 4

: SPICLK rate is system clock rate / 8

: SPICLK rate is system clock rate / 16

: SPICLK rate is system clock rate / 32

: SPICLK rate is system clock rate / 64

: SPICLK rate is system clock rate / 128

: SPICLK is disabled

NOTEThese rates may change in the future.

~NOoO oA~ WNEO

175 SPICTLO: SPI Interface 0 Control (offsélODk)

315 - Reserved
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RW START Start SPI Flash Transactidode
0: No effect
1: Sarts SPI internal controller to start an SPI

instruction transaction.

NOTEThe BUSY bit in the SPISTAT register i
set when this bit is set and is cleared when th
data transfer is complete. This bit is only
meaningful if the SPI interface block is
configured as a master.

3 RW HIZSDO Tri-state Data Out 0x0
0: The SPIDO pin remains driven after the cyc
is complete.
1: The SPIDO pin is-ttated after the cycle is
complete.
NOTE: This bit applies to write transfers only;
for read transfers th&SPIDO pin is tgtated
during the transfer.

2 WO STARTWR Start SPI Write Transfer 0x0
0: No effect.
1: The contents of the SPIDATA register are
transferred to the SPI slave device.
NOTE: The BUSY bit in the SPISTAT register
set when this bit is sednd is cleared when the
data transfer is complete. This bit is only
meaningful if the SPI interface block is
configured as a master.

1 WO STARTRD Start SPI Read Transfer 0x0
0: No effect.
1: Start a read from the SPI slave. The read d
is placed in the SPIDATA register.
NOTE: The BUSY bit in the SPISTAT register
set when this bit is set and is cleared when th
data transfer is complete. This bit is only
meaningful if the SPI interfad#ock is
configured as a master.

0 RW SPIENA SPI Enable 0x0
0: The SPIENA pin is negated.
1: The SPIENA pin is asserted.

176 SPIDATAQO: SPI Interface 0 Data (offséIOID()

31:8 - Reserved
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RW SPIDATA SPI Data Transfer
This register is used for command/data
transfers on the SPI interface. The use of this
register is given below:
Write
The bits to be transferred are written here,
including both command and data bits. If valu
are transmitted MSB (mostgnificant bit) first,
the command is placed in the upper bits and
the data in the lower bits. Bit O of the data is
written to SPIDATO]; bit 0 of the command
follows the MSB of the data. If data is
transmitted LSB (least significant bit) first, the
command is placedn the lower bits and the
data is placed in the upper bits.
Read
The command bits are written here. Bit O of th
command is written to SPIDATA[O]. When the
transfer is complete, the data transferred from
the slave may be read from the lowsits of
this register.
When using SPI Flash transaction, this
SPIDATA[7:0] is used for SPI_INSTR[7:0]

177 SPIADDRO: SPI Interface 0 Address (offset: 0x0024)

31.0 RW SPI_ADDR SPIFlash Address
When 3Byte SPaddress is configured,
SP|_ADDRJ[31:8] is used.
When 4Byte SPI address is configured,
SPI_ADDR[31:0] is used.

178 SPIBSO0: SPI Interface 0 Block Size (offset: 0x0028)

31:0 RW SPI_BLOCKSIZE SPI Block Size
Defineshow many data byteare transferred
during an SPI instruction execution.

179 SPIUSERQO: SPI Interface 0 User Mode (offset O)(OOZ

31:22 - Reserved

21 RW USERMODE User Manual SRllode Enable 0x0
0: Disablauser mode
1: Enable user modeAllows SW to set the
phase and type of SPI commands that are
not pre-defined.
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INSTR_PHASE InstructionPhase
0: No instruction bytes
1: One byte instruction phase (SPIDATAQ)

19:17 RW ADDR_PHASE Address Phase 0x0
000: Nb address byte
001: One byte address phase
(SPIADDRO[31:24])
010: Wwo byte address phase
(SPIADDRO[31:186])
011: hree byte address phase
(SPIADDRO[31:8])
100: ur byte address phase (SPIADDRO[31:
Others: Rserved

16 RW MODE_PHASE Mode PhaseByte Count 0x0
0: No mode bytes
1: Cne mode byte(SPIMDO[31:24])

15:14 RW DUMMY_PHASE DummyPhase Byte Count 0x0
00: No dummy phase
01: e dummy byte
10: wo dummy bytes
11: Three dummy byte

13:12 RW DATA_PHASE DataPhase Type 0x0
00: No data phase
01:Read data phase
10: Write data phase
11: Reserved
Data writes to TARx FIFO when user mods
enabled

119 RW ADDR_TYPE AddressTransfer Type 0x0
001: Single Address Mode
010: Dual Address Mode
100: Quad Address Mode
Others: Reserved

8:6 RW MODE_TYPE Mode Transfer Type 0x0
001: Single Address Mode
010: Dual Address Mode
100: Quad Address Mode
Others: Reserved

5:3 RW DUMMY_TYPE DummyTransfer Type 0x0
001: Single Address Mode
010: Dual Address Mode
100: Quad Address Mode
Others: Reserved
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DATA _TYPE DataTransfer Type
001: Single Address Mode
010: Dual Address Mode
100: Quad Address Mode
Others: Reserved

180 SPITXFIFOO: SPI Interface 0 TX_FIFO (Offset 0X0030)

318 TX_FIFO This register isised to write
TX_DMA_FIFO[31:8].
7.0 RW TX_FIFO This register is used to write TX 0x0

FIFQ7:0)/TX_DMA_FIF@:0].

181 SPIRXFIFOO: SPI Interface 0 RX_FIFO (Offset 0x0034)

318 RX_FIFO This register is used to read RX DMA FIFOJ3! 0x0

7.0 RC RX_FIFO This register is used to read RX 0x0
FIFO[7:0)/RX_DMA_FIF®].

182.SPIFIFOSTATO: SPI Interface 0 FIFO_STATUS (offset: 0x0038)

31.20 - - Reserved 0x0
19 RO  TX_EMPTY Tx FIFO Empty 0x1
18 RO RX_EMPTY Rx FIFO Empty 0x1
Should not read SPIRXFIFOO data when this
is true
17 RO TX_FULL TX FIFO Full 0x0
Should not write SPITXFIFOO data when this
is true
16 RO RX_FULL RxFIFO Full 0x0
15:8 RO TX_FIFO_CNT Tx FIFO Count 0x0

Transmit FIFO Depth = 16,
When TX_FIFO_CNT=0, TX_EMPTY=1
When TX_FIFO_CNT=16, TX_FULL=1

7:0 RO RX_FIFO_CNT RxFIFO Count 0x0
Receive FIFO Depth = 16,
When RX_FIFO_CNT=0, RX_EMPTY=1
When RX_FIFO_CNT=16, RX_FULL=1

NOTEWhere applicable,
0: False
1: True
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183 SPIMDO: SPI Interface 0 Mode (offset: 0>(C)03

31:24 RW SPI_MODE SPI Flash Mode
Selects theSPI flash modévailable modes
depend on the SPI flash vendor. For more
information on available modes, pleaskeck
the datasheet provided by the SPI vendor

23.0 RW SPI_DUMMY SPI Dummy 0x0
Contains data used for dummy writes to the S
flash.

184 SPISTATSPI Interface 1 Status (offset()onO)

31:2 - Reserved

0 RO BUSY SP[Transfer In Progress 0x0
0: The SPI interface is inactive.
1: An SPI transfer is in progress.
NOTE: This bit must lebefore initiating a
transfer. Any attempt to start a data transfer
will be ignored if this bit i4.

185.SPICFG1: SPI Interface 1 Configuration (offse@50)

3112 - - Reserved

11 RW RXENVDIS Rx PreEnvelo Disable 0x0
Disables setting a préata input before the first
data is received.
0: Enable clocRRE_ENVEL@Ren
(CLOCK_POL " RX_CLKED®BE
1: Disable clocRRE_ENVELQEPI flash mode)

10 RW RXCAP Rx Capture Delay Mode 0x0
0: Rx data captured is not delayed.
1: Rx data captured is delag for halfa SPICLK

cycle
9 - - Reserved -
8 RW MSBFIRST Bit Transfer Order oxi

0: LSB bits of data sent/received first.

1: MSB bits of data sent/received first.
NOTEThis bit applies to both the command
and data.

7 - - Reserved -
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SPICLKPOL SPIClock DefaulPolarity
Sets the default state of the SPICLK.
0: LogicO
1:Logic 1
NOTEThis bit is ignored if the SPI interface
block is a slave (SPISLAVE bit is set).

5 RW RXCKEDGE SPIClock Default State 0x0
0: Data ixaptured on the rising edge of the
SPICLK signal.
1: Data is captured on the falling edge of the
SPICLK signal.

4 RW TXCKEDGE SPIClock Default State 0x0
0: Data is transmitted on the rising edge of the
SPICLK signal.
1: Data is transmitted on the falliregge of the
SPICLK signal.

3 RW HIZSPI Tristatesall SPI pis 0x0
0: SPICLK and SPIENA pin are driven.
1: SPICLK and SPIENA pin arsgtdted.
NOTEThis bit overrides all normal
functionality.

2.0 RW SPICLK SPIClock Divide Control 0x4
Sets the SRilock divisor.
0: SPICLK ratesystem clock rate/ 2

: SPICLK ratesystem clock rate / 4

: SPICLK ratesystem clock rate / 8

: SPICLK ratesystem clock rate / 16

: SPICLK ratesystem clock rate / 32

: SPICLK ratesystem clock rate / 64

: SRCLK rate= system clock rate / 128

: SPICLK is disabled

NOTE: These rates may change in the future.

~NOoO O~ WN PR

186 SPICTL1: SPI Interface 1 Control (oﬁsélf)&)k)

31:4 - Reserved

3 RW HIZSDO Tri-state Data Out 0x0
0: The SPIDO pin remains driven after the cyc
is complete.
1: The SPIDO pin is-ttated after the cycle is
complete.
NOTE: Thikit applies to write transfersnly;
for read transfers the SPIDO pin isdtated
during the transfer.
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STARTWR Start SPI Write Transfer
0: No effect.
1: The contents of the SPIDATA register are

transferred to the SPI slave device.

NOTEThe BUSY bit in the SPISTAT register i
set when this bit is set and is cleared when th
data transfer is complete. This bitaaly
meaningful if the SPI interface block is
configured as a master.

1 WO STARTRD Start Read 0x0
0: No effect.
1: Start a read from the SPI slave. The read d
is placed in the SPIDATA register.
NOTEThe BUSY bit in the SPISTAT register i
set when abhis bit is set and is cleared when
the data transfer is complete. This bit is only
meaningful if the SPI interface block is
configured as a master.

0 RW SPIENA SPI Enable 0x0

0: The SPIENA pin is set low.
1: The SPIENA pin is set high.

187 SPIDATAISPI Interface 1 Data (offset: (IQ)60)

31:8 - Reserved

7.0 RW SPIDATA This register is used for command/data 0x0
transfers on the SPI interface. The use of this
register is given below:

Write

The bits to be transferred are written here,
including both command and data bits. If
values are transmitted MSB (most

significant bit) first, the command is placed in
the upper bits and the data in the lower bits.
Bit O of the data is written to SPIDATA

[0]; bit O of the command follows the MSB of
the data. If data is transmitted LSB (least
significant bit) first, the command is placed

in the lower bits and the data is placed in the
upper bits.

Read

The command bits are written here. Bit O of th
commandis written to SPIDATA[0]. When the
transfer is complete, the data transferred fron
the slave may be read from the lower bits of
this register.
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188 SPIDMA: SPI Interface DMA (offset: 0x0080)

31:11 - Reserved
10:9 RW TxBurstSize The number of transferin aTxburst 0x1
transaction.
YonnY ™M GNIyafFsSN
YonmyY s UNIyafFsSNI
YomnyY s UGNIyafFsSNI

Others: Undefined

8 RW TXDMA TxDMA Enable 0x0
0: Disable ¥GDMA
1: Write X FIFO from GDMA

7:3 - - Reserved 0x0

2:1 RW RxBurstSize The number of transferin aRxburst 0Ox1
transaction.
WonnY m GNIyaftSNJ
WonmY 1 GNI yaFtSNJ
YomMnY s GNI yaFtSNJ
Others: Undefined
0 RW RXDMA Rx DMA Enable 0x0
0: Disable RGDMA
1: Read RFIFO from GDMA

189. SPIDMASTAT: SPI Interface DIWFCStatus(offset: 0x0084)

31:20 - - Reserved 0x0
19 RO TX_DMA_EMPTY Indicates theTx DMA FIFQs empty. 0ox1
18 RO RX_DMA_EMPTY Indicates theRx DMA FIFGs anpty. Ox1
17 RO TX_DMA_FULL Indicates theTx DMA FIFGs full. 0x0
16 RO RX_DMA_FULL Indicates theRx DMA FIFGs full. 0x0
15:8 RO TX_DMA_CNT Shows the value dhe Tx DMA FIF@ounter. 0x0
7.0 RO RX_DMA_CNT Shows the value of thex DMA FIF@ounter. 0x0
NOTEWhere applicable,

0: False

1: True

190 SPIARBSPI Interfacérbiter (offset: 000F0)

ARB_EN Arbiter Enable
0: Only one SPI interface will work depérgl
on CSCTdettings
1: SPI Interface @nd 1 work concurrently

30:19 - - Reserved -
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18:16 RW CSCTL Chip Select Control
000: SPI control for chip select 0
001: SPI control for chip select 1
010111: Reserved

152 - - Reserved -

1 RW SPI1_POR SPI1 Pin Polarity Read 0x0
Indicates that the SPI device on interface 1 is
active depending on whether the chip enable
pin is high or low.
0: Active when the chip enable pin is low.
1: Active when the chip enable pin is high.

0 RW SPIO_POR SPIO0 Polarity Read 0x0
Indicates that the SPI device on interface O is
active depending on whether the chip enable
pin is high or low.
0: Active when the chip enable pin is low.
1: Active when the chip enable pin is high

NOTE: This register must be configured when S&ffate lisactivated
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2.1412S Controller

2.14.1Features
- 12S transmittefreceiver which can be configured as master or slave.
- Support 16-bit data, samphgrates of8 kHz, 16kHz, 22.05%Hz, 44.1kHz, and48 kHz
- Support stereo audio data transfer.
- 32-byte FIFGare available for data transmission.
- Suppors GDMA access
- Suppors 12 Mhz bit clock from externadource(when inslave mode)

2.14.2Block Diagram
The fStransmitterblock diagranis shown as below.

RBUS

I2SDesign R E g
© - 3 v
- Parallel- a PBUS RBUS
WS «——» to-seriadl «—» S - AFO (= » GDMA
b= Control
K «——»- COnverter g PBUS

Figure2-14 IS Transmitter Block Diagram

The fS interface consists of two separate cores, a transmitter and a receiver. Both can operate in either master
or slave modeThe transmitteris only shown her@in master or slave mode.
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2.14.31°SSignal Timing FafSData Format

sek [ L L

WS |

sp_ Xuse ey X
word n-1 word n word n+1
right channel : left channel : right channel

Figure2-1512STransmitReceive

{SNAFf RFEGF A& GNIXyaYAUGGdSR Ay HQa O2YLX SYSyil 6AGK (KS
next word one clock periodfter the WS changes. Serial data sent by the transmitter may be synchronized

with either the trailing (HIGHo-LOW) or the leading (LOW-HIGH) edge of the clock signal. However, the

serial data must be latched into the receiver on the leading edgheserial clock signal, and so there are

some restrictions when transmitting data that is synchronized with the leading edge.

The word select line indicates the channel being transmitted:
A WS =0; channel 1 (left)
A WS = 1; channel 2 (right)
WS may change@K SNJ 2y | GNJ}IAfAy3I 2N fSIRAy3a SR3IS 2F GKS &SN
the slave, this signal is latched on the leading edge of the clock signal. The WS line changes one clock period
before the MSB is transmitted. This allows #iave transmitter to derive synchronous timing of the serial data
that will be set up for transmission. Furthermore, it enables the receiver to store the previous word and clear
the input for the next Word.
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2.14.4List of Registers

191 0x0000 12S _CFG I’s Configuration 155

192 0x0004 INT_STATUS Interrupt Status 156
193 0x0008 INT_EN Interrupt Enable 156
194 Ox000C  FF_STATUS FIFO Status 157
195 0x0010 TX FIFO_WREG Transmit FIFO Write to Register 157
196 0x0014 RX_FIFO_RREG Receive FIFO Read Register 157
197 0x0018 12S_CFG1 I’s Configuration 1 157
198 0x0020 DIVCOMPCFG IntegerPart of the DividorRegisterl 158
199 0x0024 DIVINTCFG IntegerPart of the DividorRegister2 158
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2.14.5Register Descriptionébase:0x1000 0A00)

191.12S_CF@’s Tx/RxConfiguration Registgpffset: 00000)

Bits
31

30

29
28

27:25
24

23:21
20

19:17
16

15
14:12

117
6:4

3.0

Type

RW

RW

RW

RW

RW

RW

RW

RW

Name
12S_EN

DMA_EN

BYTE_SWAP

TX_EN

RX_EN

SLAVE_MODE

RX_FF_THRES

TX_FF_THRES

PGMI7620 V.10 040503

Description

I’'SEnable
Enabled’S When digbled, all’Scontrol
registersare cleared to their initial values.
0: Disable
1: Enable

DMA Enable
Enables DMA access
0: Disable

1: Enable

Reserved

Swaps the order of data bytes in eachi6
channel.

0: No data swap

1: Data byteswap

Reserved

Transmitter on/off control

0: Disable

1: Enable

Reserved

Receiver on/off control

0: Disable

1: Enable

Reserved

Sets master or slave mode.

0: Master: using internal clock
1: Slave: using external clock
Reserved

Rx FIFO Threshold

When thethresholdisreached, the host/DMA

isnotified to fill FIFO2<RX_FF_THRES
(unit: word)

Reserved
Tx FIFORreshold

When thethresholdisreached, the host/DMA

is notifiedto fill FIFO.
2<TX_FF_THRE®&
(unit: word)

Reserved

Initial Value

0x0

0x0

0x0
0x0

0x0
0x0

0x0
0x0

0x0
oxi

0x0
0x4

0x0
0x4

0x0
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192. INT_STATU§S Interrupt Statugoffset: 00004)

- 0x0

31:8 R Reserved
7 R/ RX_DMA_FAULT Rx DMA Fault Detected Interrupt 0x0
W1C Asserts when a fault is detecténd Rx DMA
signals.
6 R/ RX_OVRUN Rx Overrurnterrupt 0x0
WiC Asserts whenttie Rx FIFO is overrun.
5 R/ RX_UNRUN Rx Underrun Interrupt 0x0
WicC Asserts whentie Rx FIFO is undemn.
4 R/ RX_THRES Rx FIFO Below Threshold Interrupt 0x0
WiC Asserts whentie Rx FIFO is lower than the
defined threshold.
3 R TX_DMA_FAULT Tx DMA Fault Detected Interrupt 0x0
WicC Asserts when a fault is detectéd Tx DMA
signals.
2 R/ TX_OVRUN Tx FIFO Overrun Interrupt 0x0
WiC Asserts whente Tx FIFO is overrun.
1 R/ TX_UNRUN Tx FIFO Underrun Interrupt 0x0
wi1C Asserts wherthe Tx FIFO is underrun.
0 R/ TX_THRES Tx FIFO Below Threshold Interrupt 0x0
Wi1C Asserts whente FIFO is lower than the define
threshold.
NOTE:
Read Write
0: Interrupt not asserted 1: Clear this bit

1. Interrupt asserted

193. INT_ENIZS Interrupt Enable Control Registeffset: 00008)

319 - - Reserved 0x0

7 RW RX_INT3_EN INT_STATUS[Ehable 0x0
Enables the Rx DMA Fault Detected Interrupt.
This interruptasserts when a fault is detected
in Rx DMA signals.

6 RW  RX_INT2_EN INT_STATUS[Bhable 0x0
Enables the Rx Overrun Interrupt. This
interrupt asserts whentte Rx FIFO is overrun.

5 RW  RX_INT1_EN INT_STATUS[Ehable 0x0
Enables theRx Underrurinterrupt. This
interrupt asserts whentte Rx FIFO is undem.

4 RW RX_INTO_EN INT_STATUS[Ehable 0x0
Enable theRx FIFO Below Threshold Interrup
This interrupt asserts whermé Rx FIFO is lowe
than the defined threshold.
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TX_INT3_EN INT_STATUS[Bhable
Enable theTx DMA Fault Detected Interrupt.
This interrupt asserts when a fault is detected
in Tx DMA signals.

2 RW TX_INT2_EN INT_STATUS[Ehable 0x0
Enable theTx FIFO Overrun Interrupt. This
interrupt asserts whenke Tx FIFO is overrun.

1 RW TX_INT1_EN INT_STATUS[Ehable 0x0
Enable theTx FIFO Underrun Interrupt. This
interrupt asserts whente Tx FIFO is underrun

0 RW  TX_INTO_EN INT_STATUS[Bhable 0x0
Enable theTx FIFO Below Threshold Interrup
Thisinterrupt asserts whentte FIFO is lower
than the defined threshold.

NOTE:

0: Disable

1: Enable

194.FF_STATUBS WRx FIFO Statuffset: 0000C)

31:8 - - Reserved 0x0

74 RO RXAVCNT Rx FIFO Availab&pace Count 0x0
Counts the available space for reads in Rx FlI
(unit: word)

3.0 RO TX_EPCNT Tx FIFO Available Space Count 0x8
Counts the available space for writes in Tx FlI
(unit: word)

195 TX FIFO_WREGx Write Data Buffefoffset: O)OOlO)

31:0 WO TX_FIFO_WDATA Tx FIFO Write Data Buffer
Buffers data to be written to the Tx FIFO.

196 RX_FIFO_RRH®& Read Data Buffgoffset: 0)0014)

31:0 RX_FIFO ATA Rx FIFO Redohta Buffer
Buffers dataeadfrom the Rx FIFO

197. IZS_CFGIZS Loopback Test Control Regigtefset: 00018)

31 RW LBK_EN Enables loopback mode. 0x0
0: Normal mode
1: Loopback mode
ASYNC_TXFIFIOTxg Rxg ASYNC_RXFIFIC
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EXT_LBK _EN Enables external loopback.
0: Normal mode
1: Enables external loop back.
External A/Dy Rxg Txg External D/A

290 - - Reserved 0x0

198. DIVCOMPCFG IntegerPartof Dividor Register (offset: 0820)

31 RW CLK_EN Enables setting of thé$ clock based on 0x0
DIVCOMP and DIVINT parameters.
0: Disable
1: Enable
309 - - Reserved 0x0
8:0 RW DIVCOMP A parameter in an equation which determines 0x0

FREQOUBeeDIVINT_CFG

199. DIVINTCFGIntegerPartof Dividor Register (offset: 0824)

31:10 - - Reserved 0x0

9.0 RW DIVINT Integer Divider 0x0
A parameter in an aeggtion which determines
FREQOUT

FREQOUFFREQIN(1/2) *
{1 /[DIVINT+DIVCOMP/(512)]}
FREQINs always fixed to 40 MHz.
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2.15Memory Controller

2.15.1Features
- 1SDRANDDR2(16b) chip seledbn
- 128MB(SDRAMY28MB (DDR1)256 MB (DDRZ2) per chip seleoh
- SDRAM transaction overlapping by early active and hiddetiparege
- User SDRAM Init commands
- 4 banks per SDRAM chip select
- SDRAM burst lengtl (fixed)
- DDR2 burst length: 4/¢programmable)
- Wrap4 transfer
- BankRawColumn and RasBankColumn address mapping

2.15.2Block Diagram

( PRAM Controller
Fom Bus External I/O
Masters Pins

Scheduler PN =\
Mux —
( DDR2 Controller e

Figure2-16 SRAM/SDRAM Controller Block Diagram

2.15.3SDRAM Initialization Sequence
SDRAMSs require an initialization sequence before they are ready for reading and writing. The initialization
sequence is described below.

1. SetSDRAM ireated timing in SDRAM_CFGO

2. SetSDRAM size and refresh time in SDRAM_@éditer withSDRAM_INIT_START.=1

3. Read SDRAM_INIT_DONE in SDRAM_CFG1 register

4. If SDRAM_INIT_DONE =1, gaetp 3, elsethe SDRAM initialization sequenidinished
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2.15.4SDRAMPower Saving Configuration

16 Mb SDRAMO:
SDRAM1:
64 Mb SDRAMO:
SDRAML1:
128Mb  SDRAMO:
SDRAML1:
256Mb  SDRAMO:
SDRAML1:
512Mb  SDRAMO:
SDRAML1:
1024Mb  N/A
2048Mb  N/A

(1825282
BO00E7E
2825282
(B300103A9

(1B283B3
(301103A9

(1B283B3
(301203A9

(®1B283B3
@02203A9

PGMI7620 V.10 040503

To configure powesaving, ge the registers provided for each DRAM size
DRAM width (16it), total bus width 16
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2.15.5DDRInitialization Sequence
DDRdevicegrequire an initialization sequence before they aeady forre-write access
The nitialization sequence is described below.

1. Wait for 200>s tosetbit[10] to 0 in addres®x1000_0034

2. Read bit[21] of DDR_CFG1 and wait foo hecome 1

3. Set DDR size and data width in DDR_CFGL1 (Pleastoréfertable)

For DDR Performance, folldhe settings provided in these two tables @DR_CFGandDDR_CFG1
according to theiDDR size The tables are based oD®Rfrequency 0fl93MHz

DDR1: DDR_CHGE0

DDR | WIDTH| Total | DDR_CFGERFCHREFl) DDR_CFG1 | MT7620N | MT7620A
SIZE Width (DRQFIN (TFBG)S

64 Mb 0 H 3AK1EB59 0 H ZDR62324

128Mb 16 16 0 H AKI1&B59 0 H ZDRA2324 \% \%
256 Mb 16 16 0 H ZAK1E5AC 0 H ZDRE2324 \ \%
512Mb 16 16 0 HZAKLESAC 0 H ZDB22324 \% \%
1Gb 16 16 0 H ZAKBO5AC 0 H ZDB62334 \%
DDR2DDR_CFG@D

SIZE Width (DRQFN (TFBG}\

128Mb 16 0 H ZABOESAC 0 H QXAQ3R3

256 Mb 16 16 0 H ZBKOE2D6 0 H QK2323H ! \% \
512Mb 16 16 0 H ZABAA2D6 0 H QK23230 | \% \Y
1Gb 16 16 0 H XA8B22D6 0 H QK28R230 | \%
2Gb 16 16 0 H ZABCE2D6 0 H Q KAR32D \

DDR15 5 w/ C Dh28000083H Q
DDR2DDR_CFGB®: h&3000C43

DDR1IDDR_CFG8:H QKnnnnnnnH
DDR2DDR_CFG8:H QK ns/ennnnmm

55wmMYS55wyP/ CDnYoHQKAnnnnannnnn
55wHY55wy/ CDnYoHQKnnnnnnn!
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2.15.6List of Registers

200 0x0000 SDRAM_CFGO SDRAM Configuration 0 163
201 0x0004 SDRAM_CFG1 SDRAM Configuration 1 163
202 0x0008 TCH_ARB_CFG Two Channel Arbiter Configuration 165
203 0x0010 ILL_ACC_ADDR lllegal Access Address Capture 165
204 0x0014 ILL_ACC_TYPE lllegal Access Type Capture 165
205 0x0018 DDR_SELF _REFRESH DDR Self Refresh 166
206 0x00KC SDR_DDR_PWR_SAVE_CN SDR DDR Power Save Counter 167
207 0x0020 Reserved - 168
to 0024
208 0x0040 DDR_CFGO DDR Configuration 0 168
209 0x0044 DDR_CFG1 DDR Configuration 1 169
210 0x0048 DDR_CFG2 DDR Configuration 2 171
211 0x004C DDR_CFG3 DDR Configuration 3 173
212 0x0050 DDR_CFG4 DDR Configuration 4 174
213 0x0054 Reserved - 174
to 005C
214 0x0060 DDR_CFG8 DDR Configuratio@ 175
215 0x0064 DDR_CFG9 DDR Configuratiofi 175
216 0x0068 DDR_CFG10 DDR Configuratiofh0 175
217 0x006C DDR_CFG11 DDR Configuratiofl 176
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2.15.7Register Descriptios(base: 0x10000300)

200. SDRAM_CFGO0: SDRAM Configuration 0 (offset: 0x0000)

31 RW  DIS_CLK_GT Disable Clock Gating 0x0
Disables clock gating of the SDR DRAM
controller.
0: Enable
1: Disable
3029 - - Reserved 0x0

28 RW  TWR Write Recovery Time 0x1
(unit: system clock cyclesl)

27:24 RW TMRD Load ModeRegister commantb any other 0x01
command delay.
(unit: system clock cyclegsl)

23:20 RW TRFC Auto Refresh period 0x9
(unit: system clock cyclesl)

19:18 - - Reserved 0x0

17:16 RW  TCAS CAS Latenclime 0x2
(unit: system clock cyclesl)

15:12 RW TRAS The Active To Precharge command delay. 0x5
(unit: system clock cyclesl)

11:10 - - Reserved 0x0

9:8 RW  TRCD Active To Read or Writgelay(RAS to CAS 0x2
delay)
(unit: system clock cyclesl)

74 RW  TRC Active To Active command period 0x8
(unit: systemclock cycleg 1)

3:2 - - Reserved 0x0

1:0 RW  TRP Prechargeeommand period 0x2

(unit: system clock cyclesl)
NOTE: For more information on SDRAM timing, see the vendor datasheet supplied.

201.SDRAM_CFG1: SDRAM Configuration 1 (offset: 0x0004)

31 RW  SDRAM_INIT_START SDRAM Initialization Start 0x0
Perfornsthe SDRAM initialization sequence.
Can not set this bit to 0 after initialization.
1: Start intialization

30 RO SDRAM_INIT_DONE SDRAM Initialization Done 0x0
Indicates the SDRANABS been initialized
0: Not initialized
1: Initialized
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RBC_MAPPING RBC Mapping
Selects the address mapping scheme.
0: {BANK ADDR, ROW ADDR, COL ADDR}
address mapping scheme
1: {ROW ADDR, BANK ADDR, COL ADDR}
addressmapping scheme

28 RW  PWR_DOWN_EN Power Down Enable 0x0
Enablesthe SDRAM precharge powdown
mode to save standby power.
0: Disable
1: Enable

27 RW  PWR_DOWN_MODE Power Down Mode 0x0
0: Precharge power down mode
1: Active power down

26:25 - - Reserved 0x0
24 RW  SDRAM_ SDRAM Width ox1
WIDTH Selects the number of SDRAM data bus bits.
0: 16 bits
1: 32 bits
23:22 - - Reserved 0x0
21:20 RW NUMCOLS Number of Columns 0ox1

Selects the number ofotlumn address bits
0: 8 Column address bits

1: 9 Columraddress bits (default)

2: 10 Column address bits

3 11 Column address bits

19:18 - - Reserved 0x0

17:16 RW NUMROWS Number of Rows 0x2
Selects the number of row address bits.
0: 11 Row address bits
1: 12 Row address bits (default)
2: 13 Row address bits
3: 14 Row address bits

15:0 RW  TREFR AUTO REFRESH period 0x600
(unit: SDRAM clock cycled).

NOTESDRAM Self Refresh Mode and Power Down will be supported later.
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202 TCH_ARB_CFG: (offset: 0x0008)

31:27 - Reserved

26 RW PREEMPT_EN Preemption Enable 0x1
Requests preemption. Aigher priority
requestor mayinterrupt a lower priority
channel
0: Disable
1: Enable

25:0 - - Re®rved 0x0

203.ILL_ACC_ADDR: lllegal Access Address Capture (offset: 0x0010)

31:0 RO ILL_ACC_ADDR lllegal Access Address 0x0
If any bus masters (including CPU) istlegal
accesses (e.g. accesseseserved memory
space, or nordouble-word accesse®
configuration registers), the address of the
illegal transaction is captured in this register.
illegal interruptis generated to indicate this
exception.

204.1LL_ACC_TYPE: lllegal ActgpsCapture (offset: 0x0014)

31 W1C ILL_INT_STATUS lllegal Access Interrupt Status 0x0

Indicates whether th@élegal access interrupt is

cleared or pending.

Read

0: Cleared

1: Pending

Write

1: Qear boththe ILL_ACC_ADDR and
ILL_ACC_TYPE registers and thus clear
ILL_INT_STATUS.

30 RO ILL_ACC_WR Illegal Access Write 0x0
Indicatesthe illegal access is a read or a write.
0: Areadaccess
1: A write access

29:20 - - Reserved 0x0

19:16 RO ILL_ACC_BSEL lllegal Access Byte Select 0x0
Indicates which bytes were illegally accessed.

15:11 - - Reserved 0x0
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10:8 RO ILL_1IID lllegal Access Initiator ID
Indicatesthe initiator ID of the illegal access.
0: CPU
1: DMA
2: PPE
3: Ethernet PDMAXR
4: Ethernet PDMAXT
5: PCI/PCIE
6: EmbeddedVLANMAC/BBP
7: USB
7.0 RO ILL_ ACC_LEN lllegal Access Length 0x0
Indicates the access size of the illegal access
(unit: bytes)
NOTEExcept folLL_INT_STAT\iBese interrupts are reset to 0 wheébhL._ACC_ADDR is written.

205.DDR_SELF_REFRESH: (obis@D18)

3128 - - Reserved 0x0

27:24 RW ODT_SRC_SEL ODT Source Select OxE
Sets theDDR padDTcontrol source
0: Dasavtive[0]
1: Dasavtivél]
X
11: Dasavtivgll]
12:DQS_WINDOW
13:0DT_LOCAL
14: Always on
15: Alwaysoff

2320 RW ODT_OFMmLY ODT Off Delay oxt
Sets the delay time of the ODT_OFF signal
based on the ODT_ON signal.
0:0T
1:05T
2:1.5T
3:25T
X
15:14.5T

1916 RW ODT_ONDLY ODT On Delay o
Sets the delay time of the ODT_ON signal bas
on theODT source signal.
0:0T
117
2:2T
X
15:15T

15:5 - - Reserved 0x0
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SR_AUTO_EN Auto SelRefresh Enable
Enables ato selfrefresh for power saving
0: Disable
1: Enable

3.2 - - Reserved 0x0

1 RO SRACK_B SeltRefresh Acknowledg8tatus 0x1
Indicates whether DDR?2 is ialkrefreshmode
or has exited from seffefresh mode. WWen
DDRZhanges fronseltrefresh mode to
normal mode, it takeabout 200 clock cycles
0: The DDR?2 in selfrefresh mode
1: The DDR2 has exitfrom selfrefresh mode

0 RW SRREQ B SeltRefreshRequestControl 0x1
Requests DDR2 to enter or exit sedfresh
mode.lt is low active.
0: Enter selfrefresh mode.
1: Exit selfrefresh mode.

206 SDR_DDR_PWR_SAVE_CNT: (offset: QXOOl

31:24 RO PD_CNT Power Down Count
Counts the times seliefresh mode is entered
(only for DDR2)
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23.0 RW SR_TAR_CNT SelfRefresh Time Count Ox3FFFF
This counteis onlyreferenced when the SDR
(PWR_DOWN_ENor DDRZSR_AUTO_EN) is
set.
This countemeasureghe periodSDR oDDR2
is inIDLE status. When the IDLE periad
reachedthe specified time periodthe SDR or
DDR2 automatically entgrower-saving orself
refresh mode Usethe following equations to
configure the counter.

DRAM_CLK_FREQ is
PLL_CL{B84MHz or 400MHz) divided by 3
DDR2:

(SR_TAR_CNT *256 +285RAM_CLK_FREQ
SDR:

(SR_TAR_CNT *256 }/DRAM_CLK_FREQ

SDRAMeference table

166 MHz:

240 K n o C26682 &€02[s ~= 404ns
160MHz:

0H QKN 02668 €ABnsF=419ns
125MHz:

0 H QK n 026682 &ANs +~536ms

207.Reserved: (offset: @020to 0024)

208 DDR_CFGO: (offset: 0x0040)

31:28 RW Activeto-Active delay of  The minimum numbeof clock cycles from an
different banks active command to the next active command
for different banks (drp. For DDR2 devices, th
is required to be a minimum of 2 regardless o
the cycle time.

27:23 RW Active to Precharge Thenumber of clock cycles from active 0x9
time command until a preeharge command is
allowed. To obtain this value, one should divic
the minimum RAS# to preharge delay of the
SDRAM by the clock cycle timg{J. The sum
of Activeto-Precharge and Prehargeto-
Active should be equal or laggthan activeto-
active delay of the same bangdl
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22:19 RW Prechargeto Active The number of clock cycles needed for the
command time SDRAM to recover from a poharge command
and ready to accept the next active command
To obtain this value, onghould divide the RAS:
pre-charge time of the SDRAMgAIby the clock
cycle time. The sum of Actite-Pre-charge and
Prechargeto-Active should be equal or larger
than activeto-active delay of the same bank
(Trd
18:13 RW Refresh to Refrgh or Half the number of clock cycles needed for the Ox1A
Active command delay = SDRAM to recover from a refresh signal to be
ready to take the next command. To obtain th
value, one should divide the SDRAM row cycl
time (Treg by the clock cycle time.

12:0 RW Refresh Interval The number of clock cycles from one refresh 0x258
command to the next refresh command. To
obtain this value, one should divide the period
refresh interval (g9 by the clock cycle time.
The actual timing of issuing a pcharge
command may be delayed by if the SDRAM is
processing a normal access. However, the de
is not accumulative so there is no need to
shorten the refresh interval to account for
memory access time. The natcumulative
refresh delay typically increases memory
bandwidth by a few percentage points.

209 DDR_CFG1: (offset: 0x0044)

31:28 RW Write-to-Read delay The writeto-read delay (i (last write data
to the next read command) as specified by the
DDR2 data sheet

2724 RW Readto-Precharge delay The readto-pre-charge delay &g as specified 0x2
by the DDR2 data sheet. Note that this is a
DDR2 requirement, and requires a minimum ¢
2 cycles. These bits are ignored in DDR mode

23:.22 - - Reserved 0x0

21 RW User data width 0: 32bit user data width 0x1
1: 64bit user data width
When user data width is 3Bit, DDR2 width
(bit[13:17) must be 10 to indicate DDR2 data
width 16.
NOTEThissystem is always 6Hit. Please d
not modify this setting
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20:18 DDRXize 000: Reserved
001:IndividualDDR?2 is 6#1bit, (DDR only)
010:IndividualDDR?2 is 12Bibit, (DDR only)
011:IndividualDDR?2 is 25Mbit.
100:IndividualDDR2 is 51Ribit.
101:IndividualDDR2 is Ghit.
110:IndividualDDR2 is Bbit, (DDR2 only)
111: Reserved

17:16 RW DDR2 width 00: Reserved 0x2
01:IndividualDDR?2 is ®it wide.
10:IndividualDDR2 is 1®it wide.
11: Reserved

15:14 RW External banks 00: 1 external bank, 1 module. (CS#[0]) 0x0
01: 2 external bank, 1 module. (CS#[1:0]),
10: Reserved
11: 2 external banks, 2 modules. (CS#[1:0])
NOTEInMT762Q there is onlyone CS pin.

13:12 RW Total DDR2 data path This field specifies the total data width to the ox2
width DDR2. For example, if foustdt wide DDR2

chips are used in parall® form a 32bit DDR2
data width, this field should be defined as 11 t
indicatea 32-bit width. In this cae, bit[17:16]
should be defined a81.
00: Reserved
01: Reserved
10: 16hbit
11: 32bit. Allowed only when user da width
is 64bit (bit21 isl).

11:8 RW Write Recovery Time The clock cycles needed for the DDR to reco\v 0x4
from a write command and be able to accept :
pre-charge command. To obtain this value,
divide the SDRAM write recovery time by the
clock cycle time (Jr

74 RW Moderegister set to The number of clock cycles after the setting o 0x2
active the mode registers in the DDR and before the
issue of the next command. To obtain this
value, divide the Mode Register Set Cycle tim
(Twrp by the clock cycle time.
3.0 RW RAS# t€CAS# delayirme The number of clock cycles from an active 0x4
command to a read/write assertion. To obtain
this value, divide the RAS# to CAS# delay tim
(Trep by the clock cycle time.
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210 DDR_CFG2: (offset: 0x0048)

REGE This bit should be high when external register
are inserted in the contréér and address
signalsare sentbetween the controller and the
DDR SDRAM. One example of such instance
when register mode SDRAM DIMM is used. T
bit shouldbe low when the control and addres:
signals from the controller is connected to the
SDRAM without register delay

30 RW DDR2 Mode This bit determines whether thmemory 0x1
controller is in DDR1 or DDR2 mode
0: DDR1 mode
1: DDR2 mode
29:28 RW DQSwindow control for ~ Controkthe maskfor the data strobe 0DQS) 0x0
DQSO0 window leading and trailing edge

00: Half extended cycle for the leading and
trailing edge of DQS window (maximum
window)

01: Only half extended cycle for leading edge
DQS window

10: Only half extended cycle for trailing edge «
DQS window

11: No extended cycle for leading and trailing
edge of DQS window (minimum window)

2726 RW DQS window control for  Controkthe maskfor the data strobe 1DQS1 0x0
DQS1 window leading andrailing edge

00: Half extended cycle for the leading and
trailing edge of DQS window (maximum
window)

01: Only half extended cycle for leading edge
DQS window

10: Only half extended cycle for trailing edge
DQS window

11: No extended cycle for leadj and trailing
edge of DQS window (minimum window)

25:24 RW DQS window control for Controbthe mask ofdata strobe 2[DQS2 0x0
DQS2 window leading and trailing edge

00: Half extended cycle for the leading and
trailing edge of DQS window (maximum
window)

01: Only half extended cycle for leading edge
DQS window

10: Only half extended cycle for trailing edge
DQS window

11: No extended cycle for leading and trailing
edge of DQS window (minimum window)
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23:22 RW DQS window control for Controkthe mask ofdata strobe 3DQS3
DQS3 window leading and trailing edge

00: Half extended cycle for the leading and
trailing edge of DQS window (maximum
window)

01: Only half extended cycle for leading edge
DQS window

10: Only half extended cycfer trailing edge of
DQS window

11: No extended cycle for leading and trailing
edge of DQS window (minimum window)

21:13 - - Reserved 0x0

12 RW PD ActiveMemory Power Down Exit Time 0x0
0: Fast exit time hrd
1: Slow exit time(Jarp}
This bit is usefbr DDR2 SDRAM only. This bit
must be 0 for DDR1 SDRAM

119 RW WR Auto Precharge Write Recovery {A) 0x2
These bits must be 0 for DDR1 SDRAM
8 RW DLLRESET Delay Locked Loop (DLL) Reset 0x0

0: Normal operation
1: Normal operation with DLL reset

7 RW TESTMODE Sets DDR to run in test mode. 0x0
0: Normal operation.
1: Test mode.
The user must keep this bit atif the SDRAM
does not support the TESTMODE bit.

6:4 RW CAS Latency Fecifies the number of the clock cycles from 0x4
the assertion of aead/write signal to the
SDRAM until the first valid data on the output
from the SDRAM. The valid numbers are:
101: 1.5 for DDR1 or 5 for DDR2.
010: 2
110: 2.5 (DDR1 only)
011:3
100: 4 (DDR2 only)

3 RO Burst Type This register is hardwired @to indicatea 0x0
sequential burst type.
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RW Burst Lendt Indicates the burst lengtbf the read/write
transaction.
010 4 bursts
011 8 bursts
NOTE:
1. A kurst of 4 is not allowed when user data is
64-bit while SDRAM data is 4#6t.
2. A kurst of8 is allowed in all user/SDRAM
data width combination.
3. Other valuedor burst length are not
allowed.

211.DDR_CFG3: (offset: Ox@)4

31:13 - Reserved

12 RW Qoff Output Buffer Disable 0x0
0: Ehabled
1: Disabled

This bit is used for DDR2 SDRAM only. This k
must be 0 for DDR1 SDRAM.

11 RW RDQS Redundant Data Strobe (DQS) 0x0
This bit enables the redundant DQS function i
supported by the SDRAM.

0: Disable

1: Enable

This bit is used for DDR2 SDRAM anligmust
be 0 for DDR1 SDRAM.

10 RW Differential DQS Disables differential DQS Ox1
0: Enable
1:Disable
This bi is used for DDR2 SDRAM only amgst
be 0 for DDR1 SDRAM.
9.7 RW OCD Off-Chip Drivetmpedance CalibratiofOCD) 0x0
These bits support the OCD function if
supported by the SDRANMhe alue
programmed in these register bits will be
programmed into the SDRAM at EMR1
programming Settings are vendedependant.
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RTT bit 1 Internal Termination ResistgRTT) bit 1
Used together with bit 2 (RTTO) to contfoi-
Die Termination@D).

Combine values foRTT1, RTJ@ select ODT
settings.

00: ODT disabled.

01: 75 ohm

10: 150 ohm

11: Reserved

This bit is used for DDR2 SDRAM anligmust
be 0 for DDR1 SDRAM.

5:3 RW Additive Latency Additive Latency 0x2
000: 0 cycle
001: 1 cycle
010: 2 cycles
011: 3 cycles
100: 4 cycles
101: 5 cycles
Others: Reserved
This bit is used for DDR2 SDRAM aniymust
be 0 for DDR1 SDRAM.

2 RW RTT bit 0 Internal Termination Resist¢RTT) bit O 0x0
Used together with bit 6 (RTT1) to control OD
This lit is used for DDR2 SDRAM only amgst
be 0 for DDR1 SDRAM.

1 RW DS Drive Strength Ox1
0: 100% drive strength.
1: 60% drive strength.

0 RW DLL DelayLocked_oop (DLL) Enable 0x0
0: Disable
1:Enable

212 DDR_CFG4: (offset: 0x0050)

315 - Reserved

4:0 RW FAW Four Activatd Windows (FAWpPeriod 0x14
DDR2 devices imposerestriction in that no
more than 4 ACTIVE commands may be issut
in a given FAW period. To obtain this
value, one should divide the Four Bank Activa
period (Eaw of the DDR by the clock cycle tim
These bits are ignored in 4 bank devices.

213.Reserved: (offset: @054 to 0050
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214 DDR_CFGS8: (offset: 0x0060)

3112 - Reserved
118 RW DQ_GROUPIDELAY_SE DataOutput Delay Adjustment For Groupl 0x8
(MD8 toMD15)

0x0 toOx7:Decreasealelay by 3(bs per step
0x8:KeepDLL delay
0x9 toOxF: Increasadelay by 3(ps per step

74 - - Reserved 0x0
3.0 RW DQ_GROUPMELAY_SE DataOutput Delay Adjustment For Group0 0x8
(MDO toMD7)

0x0 toOx7:Decreasealelay by 3Qs per step
0x8:KeepDLL delay
0x9 toOXF: Increasedelay by 3(ps per step

215.DDR_CFG9: (offset: 0x0064)

31:12 - Reserved
118 RW DQS1 DELAY_SEL Memory Data Strobe IMDQSJ) Input Delay 0x8
Adjustment

0x0 toOx7:Decreasealelay by 3(ps per step
0x8:KeepDLL delay
0x9 toOxF: Increasedelay by 3(ps per step

74 - - Reserved 0x0
3.0 RW DQSO0_DELAY_SEL Memory Data Strobe AMDQSQInput Delay 0x8
Adjustment

0x0 toOx7:Decreasealelay by 3(bs per step
0x8:KeepDLL delay
0x9 toOxF: Increasedelay by 3(ps per step

216.DDR_CFG10: (offset: 0x0068)

31 Reserved

30:28 RW DQS1CD_ADJ Delay Locked Loop[ ) CoarseGrain Delay 0x4
Adjustmentfor MDQS1
0x0 toOx3:Decreasealelay by 25@s per step
0x4:KeepDLL master delay
0x5 toOx7:Increasedelay by 25@s per step

27:24 RW DQS1FD_ADJ DLLFineGrain Delay Adjustmerior MDQS1 0x8
0x0 toOx7:Decreasealelay by 3(ps per step
0x8:KeepDLL master delay
0x9 toOxF: Increasadelay by 3(ps perstep.

23 - - Reserved 0x0
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22:20 DQS0 _CD_ADJ DLLCoarseGrain Delay Adjustmerior MDQSO 0x4
0x0to Ox3:Decreasalelay by 25@s per step
0x4:KeepDLL master delay
0x5 toOx7:Increasedelay by 25@s per step

19:16 RW DQSO0_FD_ADJ DLLFineGrain Delay Adjustmeriotr MDQSO 0x8
0x0 toOx7:Decreasealelay by 3(bs per step
0x8:KeepDLL master delay
0x9 toOxF: Increasadelay by 3(ps per step

15 - - Reserved 0x0
14:12 RW DQ_GROUPLD_ADJ DLLCoarseGrain 2lay Adjustmenfor MD8 to 0x4
MD15

0x0 to0x3:Decreaselelay by 25@s per step
0x4:KeepDLL master delay
0x5 toOx7:Increasedelay by 25@s per step

11:8 RW DQ_GROUPED_ADJ DLLFineGrain Delay Adjustmeritr MD8 to 0x8
MD15
0x0 toOx7:Decreasealelay by 3(ps per step
0x8:KeepDLL master delay
0x9 toOxF: Increasadelay by 3(os per step

7 - - Reserved 0x0
6:4 RW DQ_GROUPED_ADJ DLLCoarseGrain Delay Adjustmeribr MDOto 0x4
MD7

0x0 to0Ox3:Decreasalelay by 25@s per step
0x4:KeepDLL master delay
0x5 toOx7:Increasedelay by 25@s per step

3.0 RW DQ_GROUPGED_ADJ DLLFineGran Delay Adjustmenfior MDO to 0x8
MD7
0x0 toOx7:Decreasealelay by 3(ps per step
0x8:KeepDLL master delay
0x9 toOxF: Increasedelay by 3(ps per step

217.DDR_CFG1{offset: 0x006L

31 DLL_MAS_RELOCK_EN Delayed Locked Loop (DIM3asterRelock
Enable
0: Disable relocking scheme.
1: Enable relocking scheme. DLL supports
restarting locking from initial value if DLL is
not locked after waiting 512 cycles.

30 RW DLL_UPDATE_MODE  Sets the DLL update mode. 0x0
0: Updateisdelayed only when banks
activated.
1: Continous update
2926 - - Reserved 0x0
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DLL_MAS BYPASS _FD DLL Bypass Fine Grain Delay
0: Finegraindelay code is determined by DLL
1: Finegrain delay code is fixed by
DLL_MAS_FIXED_FD.

24 RW DLL _MAS BYPASS CD DLL Bypass Coarse Grain Delay 0x0
0: Coarseyrain delay code is determined by DI
1: Coarsgyrain delay code is fixed by
DLL_MAS FIXED_CD.
23:12 - - Reserved 0x0
11:8 RW DLL_MAS FIXED_FD DLL Fixed Fine Grain Delay 0x0
Specifesthe fine-graindelay. The effective
range is 0 tdl5. Each step is about 33.

7 - - Reserved 0x0

6:0 RW DLL_MAS FIXED_CD DLL Fixed Coarse Grain Delay 0x0
Specifieghe coarsegrain delay. The delay ={(
2)/4 ¢ 1)*250ps, the effective range of x is 10
to 66.
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2.16 RBUS Matrixand QoS Arbiter

2.16.1Features
- 8 channel QoS Arbiter
- Configurable Banslidth and Duedate for each agent
- QoS classifier can be programmed for RR,ARVFixed Priority and QoS Arb

2.16.2Block Diagram

N requestors (N=8) Reqi#0 Reqitl Reqit2 | Reqi7
|
v Y A | A\ 4
TRTC TRIC TRTC : TRIC N Meters
N Run time classifiers |
(based on QoStype,
due date and color) / / A | /
Oassifier Qassifier Qassifier ' Qassifier | | N Qassifiers
M(=8) runtime
QoStypes M first
LCyd Ly LCy BEy stage arbiters
arbiter arbiter arbiter arbiter (N ports/arbiter)
v v i i i i ) A\ 4 1 q
810 1 Srict priority arbiter second.
(based on service priority) stage arbiter
(M ports)

N-port QoSArbiter

Figure2-17 QoS Arbitration Block Diagram
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2.16.3List of Registers

218 0x0000 DMA_ARB_CFG DMA Arbiter Configuration 180
219 0x0004 DMA_AG_BW DMA Agent Bandwidth 180
220 0x0010 OCP_CFGO OCRConfigurationO 181
221 0x0014 OCP_CFG1 OCRConfiguration1 182
222 0x04 R2P_MONITOR Rbus to Pbus Monitor 182
223 0x0@8 ERR_ADDR Rbus to Pbus ERR Address 182
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2.16.4Register Descriptios(base: 0x10000400)

218.DMA_ARB_CFG: (0ffsex0000)

31:27 - - Reserved 0x0

26 RW PREEMPT_EN Preemption Enable 0x1
Request preemption, higher priority requestor
may change current request transaction
0: Disable Preemption
1: Enable Preemption

25 RW TRTC_EN TwoRate Three Color Bandwid(@RTCMeter 0x0
Enable
0: Disable TRTC
1: Enable TRTC

24 RW CLASS_EN QoS GissifierEnable 0x0
0: Disable CLASS
1: Enable CLASS
TRTC (0) TRTC (1
CLASS (¢ Round Robin| BW RR
CLASS (1 Fixed Priority| QoS Arb

23:0 RW CLS_PRIORITY Class Priority Oxfac688
This field is used for class priority for second
arbitration.
9. 92 0[0/QRTOFRODIRP VI |
60QRoO0X . {3 [6/0oDRMHDAR

219 DMA_AG_BW: (offset: 0x0004)

AG_WR Agent Wite
0: Read
1: Write

30:28 RW AG_NUM DMAAgent Select 0x0
Selecsa DMA agent to configure.
0: SDHC
1: GDMA
2: PPE
3: GSW PDMA
4: WPDMA
5: PCle
6: Reserved
7:USB

2726 - - Reserved 0x0
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25:24 AG_QOS_TYPE AgentQoS Type
0: Latency critical
1: Latency sensitive
2: Bandwidth sensitive (default)
3: Best Effort

23:16 RW AG_DUEDATE Duedate for latency critical agent 0x20
(unit: system bus clock cycle
- system bus is 200 MKz 120 MH: depending
on DRAM type.)

15:8 RW AG PIR Peakinformation Rate(PIRYor the Agent 0x80
The PR is greater than or equal to the CIR.
Bandwidth which rceed PIR is marked red.
0x00: OMB/s
0x01: 4MB/s
X
0x80:512MB/s (default)
X
0xFF1020MB/s (Max)

7.0 RW AG_CIR Committed Information Rate for thagent 0x20
Bandwidth which falls &@owthe CIRis marked
green BWwhichexceed the CIR buts below
the EIR is marked yellow.
0x00: OMB/s
0x01: 4MB/s
X
0x20:128MB/s (default)
X
0xFF1020MB/s (Max)

220 OCP_CFGQ@CRConfiguration0 (offset: 0x0010)

314 - Reserved

3 RW SYNC_METHOD OCP Synchronization Command Method 0x0
0: Al empty (Wait until alFIFOs arempty )
1: CMDempty (Wait until the CMD FIFO is
empty)
2 RW OCP_SYNC_CMD OCP Synchronization Command Method Ena 0x0
Remapsthis RD CMD to address 0x0000_000!
Initiate DRAM control before enablirthis
option.
0: Disable
1: Ehable

1 RW RBUS_ASYNC Async Mode for RBUS 0x0
0: Set HW to switch between sync or async
mode dynamically.
1: Force RBUS to A.sync mode.
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RD_BYPASS WR Read Bypass Write Enable
Allows read commarsto bypass write
commanda for OCP_IF whetlhe addressdoes
not conflict.
0: Disable
1: Enable

221.0CP_CFGOCRConfiguratiorl (offset: 0x0014)

31.0 RW RD_BYPASS WR_MASI Mask for read bypass write address OXFFFF_FFF
0: No mask
1: Mask

222 R2P_MONITOR: Rbus to Pbus Mor{ivffiset: Ox0(24)

31:17 - Reserved

16 W1C R2P_INT_CLR RZP InterrupCqur . 0x0
Write 1to clear this interrupt

15:10 RO R2P_ERR_CNT R2P error conter -

9:0 RW R2P_INT_CNT R2P InterrupCountdown Timer

Sets a delay timer which begins counting dov

when an R2P error is detected. When tiraer

reaches zero the R2P interrupt is then

triggered. 0x1023
M N Q RsabfeRZPonitoring

MNQRMSY HAN

MnQRESY nnn

MAQRMAMSO Y nnn

223 ERR_ADDR: Rbus to Pbus ERR Addfese: OXOOZ8)

31.0 R2P_ERR_ADDR R2Paddress record for previous error found 0x0
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2.17 USBHostController & PHY

2.17.1Features
- Complies with the USB 2.0 Specification
- Complies wittHost Controller Interface (OHCI) Specificatjorersion 1.0a.
- Supports ping and split transactions
- Descriptor andlata prefetching.
- Complies with Enhanced Host Controller Interface (EHCI) Specifgatension 1.0, and the Open Host
Controller Interface (OHCI) Specification, Version 1.0a.

2.17.2Block Diagram

USB Host
Controller
Data Ram Desc Ram
A, A
USB 2.0 EHO Controller | |« UPHYO [« » Port0
pbus < > < >
Bus y
Wrapper
rbus _ N 3
»  USB1.10HA
« > Controller
Srap signal Sdeband signal

Figure2-18 USB Host Controller & PHY Block Diagram

2.17.3Register Description (base: 0x101C.0000)
NOTE: To program EHCI and OHCI registers and initialize the core, refer to the Enhanced Host
Controller Interface Specification for Universal SeBias and Open Host Controller Interface
Specification for USB, respectively.
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2.17.4EHCI Operation &jisters (base 0x101C.0000)

2.17.4.1EHCI Capability Register

Offset from EHCI AHB Slave Start Address| DefaultValue

HCCAPBASE CapabilityRegister USBBASE + 0(ee NOTE 1) OHQKA MDA
HCSPARAMS Structural Parameter USBBASE + 04h OHQKnnn
HCCPARAMS Capability Parameter USBBASE + 08h OHQKAAAnN

(see NOTR)
NOTE:

1. USBBASE is fixedttee EHCI slave start address = 0x101C.0000
2.The isochronous Scheduling Threshold value is set to 1 by default. If Descriptor/Data Prefetzitad,sble
value is set to 2.

2.17.4.2EHCI Operational Registers

Offset from EHCI AHB Slave Start Add DefaultValue

USBCMD UsBCommand USBOPBASE + 00h OHQKnnny

(see NOTE 1) OHQKA AN

(see NOTE 2)
USBSTS USB Status USBOPBASE + 04h OHQKAN NN,
USBINTR USB Interrupt Enable = USBOPBASE + 08h OHQKAN N,
FRINDEX USB Frame Index USBOPBASE + 0Ch OHQKAN NN,
CTRLDSSEGMEN 4G Segment Selector USBOPBASE + 10h OHQKA AN,
PERIODICLISTBA Periodic Frame List Bas USBOPBASE + 14h OHQKAN NN,
Address Register

ASYNCLISTADDF Asynchronous List USBOPBASE + 18h OHQKA NN,

Address

NOTE:

1. USBFBASE is fixed tihe EHCI slave start address WKmn 602FFaSd I WKmMno @

2. The default value depends on whether Async park capability is enabled (through coreConsultant). Disabled =
oHQKnnnyynnnn FYR SylofSR I' oHQKnaayyn. nnod

2.17.4.3EHCI Auxiliary Power Well Registers

Offset from EHCI AHB Slave Start Address DefaultValue

CONFIGFLAG Configured Flag Register USBOPBASE + 40h OHQKAN NN
PORTSC 1to Port Status/Control USBOPBASE + 44h OHQKAN NN
PORTSC_15
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2.17.50HCI Operation &yisters (base 0x101C.1000)
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Offset
0
4
8
C

10
14
18
1c
20
24
28
2C
30
34
38
3C
40
44
48
4C
50
54
X
54+4* NDP

31

00

HcRevision

HcControl

HcCommandSatus

HcinterruptSatus

HcInterruptEnable

HcInterruptDisable

HcHGCA

HcPeriodQurrentED

HcCGontrolHeadED

HcControlQurrentED

HcBulkHeadED

HcBulkQurrentED

HcDoneHead

HcFminterval

HcFmRemaining

HcFmNumber

HcPeriodicSart

HcLSThreshold

HcRHDescriptor A

HcRhDescriptor B

HcRhSatus

HcRhPortSatug1]

HcRhPort S atusNDP|
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2.18 USBDeviceController

2.18.1Features
- Supports the USB 2.0 Specification (Revision 1.0a), operates i$ptghd (HS, 480 Mbps)
- Supports up to 2 bufn and 2 bulkout endpoints, and including control endpoint 0.
- Packet DMA (PDMA)irgtegrated for efficient data transfer.
- Supports bullout aggregation features. More than one packet can be aggregated to single bulk transfer.
- Supports two Rx descriptor rings and two Tx descriptor rings for QoS service.

2.18.2Block Diagram

SCdock Domain USB dock Domain

Asynch !
Control HOST_IF OUTEP1
s _1___ 1 i OUTEP2

RBus WRR SH |«

RxRing #0 D:I:II: < -

Asynch Rx UDMA TXFSM

A
\ 4

USB Bus

<
Py
=
Q
&
\ 4

PDMA TX | AsynchTx > UDMA RXFSM

WRR_SCH 4

A 4

Figure2-19 USB Device Controller Block Diagram
2.18.3Bulk Out

USB device core supports two modes in BULK_OUT diretlieaeare aggregation mode and legacy mode,
andare controlled by registeEPOUT_AGGEN (UDMA_CTRL[20:16]).
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2.18.4Legacy Mde
USB device coreperatesin legacy mode when EPOUT_AGGENTthid mode, Host driver does noeed to

do anything but send a nefull bulk as the end of a packet. On PDMA side, 4 bytes of PDMA_RX_INFO will be
added at the beginning of received packets to indicate the actual received byte count.

PDMA_RX_INFO
3 2 2 2 2
1 8 7 4 3

o
gl -

OUT EP_

ADDR RX_BCNT[15:0]

OUT_EP_ADDR: OUT endpoint address

RX_BCNT[15:0]: Received byte count.

2.18.5Aggregation Mde

USB device corgperatesin aggregation mode when EPOUT_AGGEN = 1. In this thed®mst driver has to

add four bytes header to specify the next eggpted packet length, then UDMA_TXFSM wiadgregate

packets automaticallyin addition the host driver has to pad the packet length to multiples of four bytes. After
the last aggregated packdhe hostdriver needs to add 4 bytes of zeraesindicae the packet ighe last.
Regarding the PDMAvackets will be daggregated automatically and added with PDMA_RX_INFO to indicate
the received packet length.

USB_TX_INFO (EPOUT de-aggregation enabled)

11
1 6 5 0
Reserved TX_LEN[15:0]
TX_LEN[15:0]: Next aggregated Tx packet length
PDMA_RX_INFO
3 2 2 2 2 1 11 0
1 8 7 4 3 8 6 5
Re
OUT_EP_ ZLP_| se .
Reserved ADDR Reserved EN | v RX_BCNT[15:0]
ed

OUT_EP_ADDR: OUT endpoint address

RX_BCNT[15:0]: Received byte count.

PGMI7620 V.10 040503 Pagel87of 523



MT7620 PROGRAMMING GUIDE
Integrated 802.11n MAC/BBP and 2.4 GHz RF/FEM Routepn-a-Chip

<" Ralink

A MEDINTEK
COMPANY

2.18.6 De-Aggregation Mbde

USB_TX_INFO (1 DW) PDMA_RX_INFO
TXWI (2/4/8 DW) TXWI (2/4/8 DW)
Txlength Txlength
TX Pt (bytes) + TPkt (bytes) +
802.11 header and (1213 802.11 header (v2/3
payload bytes) and payload bytes)
USB_TX_INFO (1 DW)
PDMA_RX_INFO
TXWI (2/4/8 DW) .
USB Device core TXWI (2/4/8 DW)
Txldngth (UDMA_TX_FSM)
Tx Pkt (bytes) + Tx Pkt Txlength
addi
#2 | 80211 header and s " oading
vayload o 802.11 header | P Y 2}’;9
and payload (
l bytes)
USB_TX_INFO (1 DW)
TXWI (2/4/8 DW) PDMA_RX_INFO
Txlength TXWI (2/4/8 DW)
Tx Pkt (bytes) +
#3 padding Tx Pkt Tx length
802.11 header and SJ 23 #3 (bytes) +
es addi
payload ytes) 802.11 header p(1, bl
l and payload bytes)
Always 0 (1 DW) l

Figure2-20 De-aggregation Flow

Please note that in both modes, PDMA may transfer more bytes than RX_BCNT. On chip F/W should take the
RX_BCNT in PDMA_RX_INFO as the actualedqmcket length.
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2.18.7Bulk-out Aggregation Format

AGG_HDR[31:0]

Payload

Padding

AGG HDR[31:0]

Payload

Padding

AGG_HDR[31:0]
AGG_HDR31:0] AGG_HDR[31:16] reserved;
AGG_HDR[15:0] payload_length;

NOTE

Payload 1) Each aggregation frame should add padding

to align with the 4-byte boundary.

‘ Padding 2) The payload_length indicates the length of
payload (padding not included).

Agg Tail =0x0

Figure2-21 Bulkout Aggregation Format

2.18.8Bulk IN
In BULK_IN direction, only legacy mode is supported by USB device core. ¢§Wotlting but to send the
packets from PDMA to host.
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2.18.9PDMA Descriptor Format

bit 31 bit 0
Q
DRO[3L0] é
=
DDONE | LD DLO[13:0] BURST | LS DL13:0] g
Q
DL[3L0] 3
g
Q
%?;ged E93:.0] Reserved[23:0] é %

Figure2-22 PDMA Tx Descriptor Format

The bllowing is a detailed description of each field in the PDMA TXD.

2.18.9.1PDMA Tx Field Descriptions

DWORDO

31.0 SDPO
DWORD1

31 DDONE
30 LSO
29:16 SDLO
15 BURST
14 LS1
13:0 SDL1
DWORD?2

31:0 SDP1

DWORDS3 (TXINFO)
31:28 -

24:27 EP

23:0 -

PGMI7620 V.10 040503

Segment Data Pointer0

DMA Done: Indicates DMA has transferred the segment pointed to by this Tx
descriptor.

Last Segment0: Data pointed to by SDPO is the last segment.
Segment Data LengthO: Segment data length for the data pointed to by SDPO

When set, the scheduler cannot hand over to other Tx queues. Shouldamsimit
the next packet.

Last Segmentl: Data pointed to by SDP1 is the last segment.
Segment Data Lengthl: Segment data length for the data pointed to by SDP1

Segment Data Pointerl
Reserved

End Point: Indicates the endpoint that issues this packet.
Reserved
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2.18.9.2PDMA Rx Descriptor Format

bit 31 bit 0
Q
DRO[3L:0] é
=
DDONE | LSO DLO[13:0] BURST | LSL DL1[13:0] %
DPL3L0] 2
g
=
mf;ged EF(3.0] Reserved[23:16] Received Byte Gount [15:0] g .
[

Figure2-23 PDMA Rx Descriptor Format

The following is a detailed description of each field in the PDMA RXD.

DWORDO

31.0 SDPO
DWORD1

31 DDONE
30 LSO
29:16 SDLO
15 BURST
14 LS1
13.0 SDL1
DWORD2

31.0 SDP1
DWORD3 (RXINFO)
31:28 -

24:27 EP
23:16 -

15:0 Received

Byte Count

PGMI7620 V.10 040503

Segment Data PointerO

Indicates DMA has transferred the segment pointed to by this Rx descriptor.
Last Segment0: Data pointed to by SDPO is the last segment.
Segment Data LengthO: Segment data length for the data pointed to by SDPO

When set, the scheduler can not hand over to other Tx queues. Should not
transmit the next packet.

Last Segmentl: Data pointed to by SDP1 is the last segment.
Segment Data Lengthl: Segment data length for the data pointed to by SDP1

Segment Data Pointerl
Reserved
Indicates theendpoint that issues this packet.

Reserved
Indicates the number of bytes received in this packet.

Table2-2 PDMA Rx Field Descriptions
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2.18.10Register Descriptios(base:0x1012_0000)

0000 H
USB controller registers

0800 H
UDMA registers

1000 H
PDMA registers

1400 H

Reserved
1FFFH

Figure2-24 USB Device Register Mapping
2.18.11USB Device Controller Registers

Refer to CAST CUSB2 Core USB2.0 function controller technical specification.
Register address Byte address * 4.
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2.18.12UDMA Registers

224 UDMA_CTRoffset: 0x0800, default: OxOOOOOOO)

31:26 - Reserved
25 RW EPOUT1 _DMAEN Enables EPOUT1 UDMA. 0
24 RW EPOUTO_DMAEN Enables EPOUTO UDMA. 0
23:18 - - Reserved
17 RW EPOUT1_AGGEN Enables EPOUT1 UDMA-&@gregation.
16 RW EPOUTO_AGGEN Enables EPOUTO UDMA-&@ymregation.
15:10 - - Reserved -
9 RW EPOUT1_QSEL EPOUT1 Rx ring mapping 0
8 RW EPOUTO_QSEL EPOUTO Rx ring mapping 0
7 - - Reserved -
6 RW TX_NOT_WAIT_ZLP Sets Tx DMA to not wait until a zero length 0
packet is sent before combining packets.
5 RW RX_DIS_AUTO_ZLP Disablethe R« AUTO ZLP function 0
0: Enable
1: Disable
4 RW WAKEUP_EN Enablegshe USB Wakeup Host. 0
3:2 - - Reserved 0
1 RW UDMA_RX_EN Enables UDMA RXx. 0
0 RW UDMA_TX_EN Enables UDMA Tx. 0
NOTE:Where applicable,
0: Disable
1: Enable

225 UDMA_WRRooffset: 0x0804, default: OXOOOOOOO)

31:30 - Reserved
29:28 RW SCH_MODE Schedulindviode 0
00: WRR
01: Strict priority, EP1 > EP2 > EP3 > EP4 > I
EP6
10: Mixed mode, EP1 > EP2 > WRR (EPS3, EF
EP5, EP6)
277 - - Reserved -
6:4 RW SCH_WT_EP2 Scheduling weight of EPOUT2 0
3 - - Reserved -
2.0 RW SCH_WT_EP1 Schedulingveight of EPOUT1 0
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2.18.13PDMA Registers

2.18.13.1List of Registers

226 0x100Q 0x1010 TX BASE _PTRn Tx Ringh Base Address Pointer 195
227 0x1004,0x1014  TX_MAX_CNTn Tx Ringh Maximum Count 195
228 0x1008,0x1018 TX CTX IDXn Tx Ringh CPU TXD Index 195
229 0x100Cpx101C TX_DTX_IDXn Tx Ring DMA TXD Index 195
230 0x1100,0x1110 RX BASE_PTRn Rx Ringn Base Address Pointer 195
231 0x1104,0x1114 RX_MAX_CNTn Rx Ringn Maximum Count 195
232 0x11080x1118 RX_CALC_IDXn Rx Ringn CPU Allocat&XD Index 195
233 0x1loCox11ix RX_DRX_IDXn Rx Ringh DMA RXD Index 196
234 0x1200 PDMA_INFO PDMA Information 196
235 0x1204 PDMA_GLO_CFG PDMA Global Configuration 196
236 0x1208 PDMA_RST IDX  PDMA Reset Index 197
237 0xl1l20C DELAY_INT_CFG Delay Interrupt Configuration 198
238 0x1210 FREEQ_THRES Free Queue Threshold 199
239 0x1220 INT_STATUS Interrupt Status 199
240 0x1228 INT_MASK Interrupt Mask 200
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2.18.13.2Register Descriptions

226.TX_BASE_PTRaffset: 0x100Q 0x1010 (n=0, l)

31.0 RW TX_BASE_RT Tx Base Pointer
Points to the base address of TX_Ring

(4-DWORD aligned address).

227. TX_MAX_CNT(offset: 0x1004.0x1019 (n=0.1) _

31:12 Reserved

11.0 RW TX_MAX_CHh Tx Maximum TXD Count 0
The maximunTXD count in TXD_Ring

228.TX_CTX_IDXn: (offséx1008,0x101§ (n=0Q, 1)
31:12 - - Reserved -

11.0 RW TX_CTX_IDX Tx CPU TXD Index 0
Points to the next TXD to be used by the CPL

229. TX_DTX_IDX(offset: 0x100C0x100 (=0 1)

31:12 - - Reserved

11:0 RO TX_DTXDX Tx DMA TXD Index 0
Points to the next TXD to be used by the DM/

230.RX_BASE_PTRoffset:0x1100,0x111Q (n=0 1)

31.0 RW RX_BASETR Rx Base Pointer
Points b the base address of RXD RiNGE
ports). It should be a-DWORD aligned
address.

231 RX_MAX_CNT(offset:0x11040x1119 (n=0.1) _

31:12 - Reserved

11:0 RW RX_MAX_CT Rx Maximum Count 0
Themaximum RXD count in RXD Ring n

232.RX_CALC_IDXpffset: 0x1108,0x1118 (n=Q 1)

31:12 - - Reserved
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11:.0 RW RX_CALMK Rx CPU RXD Index
Points to the next RXD the CPU will allocate t
RXD Ring.

233.RX_DRX_IDXfuffset: 0x110C0x111) (n=0 1)
31:12 - - Reserved

11.0 RW RX_DRX_Mn Rx DMA RXD Index 0
Points to the next RXD dhthe DMA will use in
FDS Rin@. It should be a4DWORD aligned
address.

234 PDMA_INFQpffset: 0x1200)

31:28 VERSION PDMAController Version
27:24 RO INDEX_WIDTH Ringindex Width 12
23:16 RO BASE_PTR_WIDTH Base Pointer Width 0

BASE_ADDR[31:32is shared with all ring bas
addreses (where BASE_PTR_WIDTH = x)
OnlyRA Yy 3 nQa ol aS-x]hieRINEG &

writable.

0: No bit of BASE_ADDR shared.
158 RO RX_RING_NUM RxRing Number 2
7:0 RO TX_RING_NUM TxRing Number 2

235 PDMA_GLO_CF(®ffset:0x1204)

RX_2B_OFFSET Rx 2 Byte Offset
Sets the byte size of the Rx buffer offset.
0: 4 bytes
1: 2bytes.
30 RW CSR_CLKGATE Clock Gating Control Status Register 0

Controls gating of the PDMA clock.
0: PDMA clockperates infreerun mode.
1: PDMA clock is gad whenidle.

29 RW BYTE_SWAP Byte Swap 0
TheDMA applies the endian rule to convert th
descriptor.

0: Byte swapnot applied

1: Applybyte swap

289 - - Reserved -
8 RW DESC_32B Support 32Byte Descriptor 0
Enables support foB2 Byte PDMAdescriptos.
0: Disable
1:Enable
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BIG_ENDIAN Selects the Endian moder the SoC platform

section
DMA appliegshe endian rule to convert payloac
and Tx/Rx information. DMA does not apply tt
endian rule to registesor descriptos.
0: Little endian
1: Big endian

6 RW TX_WB_DDONE Tx Write Back DDONE 1
Enables TX_DMA writing back DDONE into Tx
0: Disable
1:Enable

5:4 RW PDMA BT _SIZE PDMA Burst Size 1
Definesthe burst size of PDMA
0: 4 DWORD (1iytes)
1: 8 DWORD (32 bytes)
2, 3: Reserved

3 RO RX_DMA_BUSY Indicates whether Rx DMA is busy. 0
0: Not busy
1: Busy

2 RW RX_DMA_EN Rx DMA Enable 0

Enables Rx DMA. When disabled DRAA
finishesthe current receiving packet, and then
stops.

0: Disable

1: Enable

1 RO TX_DMA_BUSY Indicates whether Tx DMA is busy. 0
0: Not busy
1: Busy
0 RW TX_DMA_EN Tx DMA Enable 0
Enables Tx DMA. When disabled DIMA
finishesthe current sending packet, and then
stops.
0: Disable
1: Enable

236.PDMA_RST_IDffset: 0x1208)

31:18 Reserved

17 W1C RST _DRX IDX1 Reset RX_DMARX_IDX 0
Resets indet of the Rx link table to 0.

16 WI1C RST_DRX_IDX0 Reset RX_DMARX_IDX0 0
Resets index 0 of the Rx link table to O.

15:2 - - Reserved -

1 WI1C RST DTX IDX1 Reset TX_DMATX_IDX1 0

Resets index 1 of the Tx link table to O.
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W1C RST DTX_IDX0 Reset TX_DMATX_IDX0
Resets index 0 of the Tx link table to 0.

NOTE:
0: Disassert reset
1: Reset

237.DELAY_INT_CHGffset: 0x120C)

31 RW TXDLY_INT_EN Tx Delay Interrupt Enable 0
Enables the Tdelayed interrupt mechanism.
0: Disable
1: Enable

30:24 RW TXMAX_PINT Tx Maximum Pending Interrupts 0

Specifisthe maximumnumber of pending
interrupts. When thenumberof pendng
interruptsis equalto or greater than the value
specified here othe interrupt pending timehas
reacted the limit (see below), arfal
TX_DLY_INT is generated.

0: Disable this feature

23:16 RW TXMAX_PTIME Tx Maximum Pending Time 0
Specifis themaximumpending time for the
internal TX_DONE_INTO and TX_DONE_INT
When the pending timés equalto or greater
than TXMAX_PTIME x 28 or thenumberof
pended TX_DONE_INTO and TX_DONEi$NT
equalto or greater than TXMAX_PINT (see
above), dinal TX_DLY_INg generated
0: Disable this feature

15 RW RXDLY_INT_EN Rx Delay Interrupt Enable 0
Enables the Raelayed interrupt mechanism.
0: Disable
1: Enable

14:8 RW RXMAX_PINT Rx Maximum Pending Interrupts 0

Specifes themaximumnumber of pending
interrupts. When thenumberof pended
interruptsis equalto or greater than the value
specified here othe interrupt pending timehas
reached the limit (see below), arfal
RX_DLY_INT is generated.

0: Disable this feature
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RXMAX_PTIME Rx Maximum Pendingime
Specifies thenaximumpending time for the
internal RX_DONE_INT. When the pending til
isequalto or greater than RXMAX_PTIME x 20
> a XtheAuddberof pended RX_DONE_INT
equalto or greater than RXMAX_PCNsee
above), aihal RX_DLY_INTgsnerated
0: Disable this feature.

238.FREEQ_THRESset: 0x1210)

314 - - Reserved
4.0 RW FREEQ_THRES Blocks this interface when Rx descriptors reac 0x2
this threshold.

239.INT_STATU®ffset: 0x1220default 0x0000 0000)

31 R/ RX_COHERENT Rx Coherentnterrupt 0
wicC Asserts when the)RDMA is ready to handle a
gueue, but cannot access the queue because
the driver is not ready.

30 R/ RX_DLY_INT Rx Delayinterrupt 0
wicC Asserts when the number of pendeda R
interrupts has reached a specified level, or
when the pending time is reached. Configure
this interrupt using theDELAY_INT_CFG

register.
29 R/ TX_COHERENT Tx Cohereninterrupt 0
wicC Assertswhen the Tx DMA is ready to handle a

queue, but cannot access the queue because
the driver is not ready.

28 R/ TX_DLY_INT Tx Delay Interrupt 0
wWi1C Assertswhen the number of pended Tx
interrupts has reached a specified level, or
when the pending time is reached. Configure
this interrupt using theDELAY_INT_CFG

register.
27 RwW MCU_CMD_INT3 MCU command interrupt:3Reserved 0
26 RW MCU_CMD_INT2 MCU command interrupt:2Reserved 0
25 RwW MCU_CMD_INT1 MCU command interrupt:1IReserved 0
24 RW MCU_CMD_INTO MCU command interrupt:(Reserved 0
23:18 - - Reserved -
17 R/ RX_DONE_INT1 Rx Queue 1 Doneterrupt 0

wiC Assertswhen an Rx packet is received
Queue 1
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RX_DONE_INTO Rx Queue O Donaterrupt
WlC Assertsvhen an Rx packet is received
Queue 0
15:2 - - Reserved -
1 R/ TX_DONE_INT1 Tx Queue 1 Doniaterrupt 0
wicC Assertswhen a Tx Queug packet is
transmitted.
0 R/ TX_DONE_INTO Tx Queue O Donlaterrupt 0
wicC Assertswhen a Tx Queu® packet is
transmitted.
NOTE
Read Write
0: Interrupt not asserted. 1. Clear the interrupt

1. Interrupt asserted

240.INT_MASKooffset: 0x1228)

31 RX_COHERENT Masksthe Rx Coherent interruptThis interrupt
_INT_MSK assertswhenthe R« DMA is readyo handle a
queue, but cannot access the queue because
the driver is not ready.

30 RW RX_DLY_INT_MSK Masksthe Rk Delay interruptThis interrupt 0
assertswhenthe number of pendindrx
interrupts has reached a specified level, or
when the pending time is reached.

29 RW TX_COHERENT Masksthe Tx Coherent interruptThis interrupt 0
_INT_MSK assertsvhenthe Tx DMA is ready to handle a
gueue, but cannot access the queue because
the driver is not ready.

28 RW TX_DLY_INT_MSK Masks the X Delay interruptThis interrupt 0
assertsvhenthe number of pendingx
interrupts has reached a specified level, or
when the pending time is reached.

27 RW MCU_CMD_INT3_MSK MCU command interrup8 enable Reserved 0
26 RW MCU_CMD_INT2_MSK MCU command interrupt 2 enabl®eserved 0
25 RW MCU_CMD_INT1_MSK MCU command interrupt 1 enabl®eserved 0
24 RW MCU_CMD_INTO_MSK MCU command interrupt O enabl®eserved 0
23:18 - - Reserved -
17 RW RX_DONE_INT_MSK1 Masks the Rx Queue 1 Doimgerrupt. This 0
interrupt assertavhenan Rx packet is receivec
on Queue 1
16 RW RX_DONE_INT_MSKO Masks the Rx Queue 0 Doimterrupt. This 0
interrupt assertsvhenan Rx packet is receivec
on Queue 0
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15:2 - Reserved

1 RW TX_DONE_INT_MSK1 Masks the Tx Queue 1 Doirgerrupt. This 0
interrupt assertsvhena Tx packet is
transmitted on Queue 1

0 RW TX_DONE_INT_MSKO Masks the Tx Queue 0 Doirgerrupt. This 0
interrupt assertavhena Tx packet is
transmitted on Queue 0

NOTEWhere applicable,

0: Unmaskghe interrupt.

1: Maskghe interrupt.
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2.19FrameEngine

2.19.1PSE Features
- Wire-speed (1000Mbps) Ethernet LAN/WAN NAT/NAPT routing
- Egress rate limiting/shaping (by GDMA)
- Flow control fomo-packetloss guarantee
- Emulated multicast support for keegdive (can mirror axpacket to CPU)
- IP/TCP/UDP Checksum offload (by GDMA)
- IP/TCP/UDP Checksum Generation (by CDMA)
- VLAN & PPPOE header insertion (by CDMA)
- TCP Segmentation Offload (by CDMA)
- Auto-Padding for sulb4 B packets

2.19.2PPE Features

- IPVANAT/NAPTIipv6 Routing and Tunnel Ii®SLite, 6RD)

- 1/2/4/8/16 K flows

- Virtualserver, pot-triggering & port forwarding

- All types of PVANAT(NAPT, Twice NAT)

- All typesof MAC/VLANPPPOMP/TCP/UDP bindm

- 4 VLAN tagginf2-in-Q)

- VID Swapping

- Support for65536PPPOEessions

- PPPOIMpassthrough

- ConeNAT, porirestricted NAT & Symmetric NAT

- Perflow accounting or rate limiting

- DDOS avoidance by rate limiting

- Statefulpacket filterirg (SPI)

- Patentpendingflow offloadingtechnology for flexible/high performance packet L3/L4 packet
processing.

- Multi-WAN load balancing with ndware and software cooperation

- QaSfor multimedia traffic

- Within 16 flows, Z5bpswire-speed is supportetbr any packet size.

NOTEAIl PPE features mentioned above require software portingination.

2.19.3Packet DMA (PDMA) Features
- Supports 4 Xdescriptor rings and two>>Rlescriptor ring
- Scatter/Gather DMA
- Delayed interrupt
- Configurable 4/8 3dit word burst length
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2.19.4Block Diagram

< SoCHigh-Speed Bus >

[%2] [%2]
é FOEentry é’ CPU port (Port #0)
N
PDMA Scatter/ Gathering
PPE | DMA
(Packet Processing Engine)
oM TO/CO

@ | I
O
& <PBuUS PE PE Page Switch Fabric
E
s I I
o Rx Checksum /
@ GDM GDM (w/. PA supported) Shaper

P7 P6 .

ﬁsu} Embedded Switch (2 GE+4 FEports) E:g".et Switch
ric
\_/
o x o £
PA device
BEhernet PHY (5 FEEPHY) x ol
5x R¥5

Figure2-25 Frame Engine Block Diagram
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2.19.5PDMA FIF@ke Ring Congat

Software Driver

TX Driver RX Driver

(i=0-1) (=0) '
A | RX PKT#a |« FOXIDX))
= pointsto non-
RX PKT #b .
TX_CTX_IDX (i) RX_PKT#c received CPU FD
pointsto non- ARG § % | VAT TR
transmitted CPU TSD = )
N ™| O . RX DRX_IDX ()
TX_PKT #j % 2 pointsto non-
TX DTX_IDX (i) a2 = received DMA FSD
pointstonon- = S & ~ RX_CALC IDX()
4> transmitted DMA TD 00INES to non-
TX_CRLS IDX(i)* allocated FD
pointsto non- 4 /
released TD F
TX DMA EN / { ) RX DMA EN
__ TX DMA BUSY RX DMA BUSY
~_ TX_DONE INT(j) TX DMA RX DMA ERALA St
- RX_DONE_INT(]
__ PDMA DLY INT = =INTG),
K PDMA/ Frame Engine /
NOTE

1. TX_ RS IDX(i) and RX_CRX IDX(j) are not Located in PDMA hardware,
they are resident in CPU local memory.

2.

RXQO: For GEMACreceive

TXQO: GEMACIow priority queue

TXQ1: GEMAChigh priority queue

Figure2-26 PDMA FIF@ke Ring Concept
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2.19.6 PDMATxDescriptor Format

bit 31 bit 0
SDPO[31:0] é
2
DDONE | LD DLO[13:0] BURST | LSl DL1[13:0] %
g
DP1[31:0] g
9
VIDX §§
5|2 . . = a | 2 .
8188 {5! P BVIAF[7:0] | UDF4:0] | 0|0 % SDX3:0] é VPR [2:0] (3.0 35

Figure2-27 PDMA Tx Descriptor Format

The following is a detailed description of each field in the PDMA TXD.
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2.19.6.1PDMA T¥ield Descriptions

DWORDO
31.0 SDPO Segment Data PointerO
DWORD1
31 DDONE DMA Done: Indicates DMA has transferred the segment pointed to by this Tx
descriptor.
30 LSO Last Segment0: Data pointed to by SDPO is the last segment.
29:16 SDLO Segment Data LengthO: Segment data length for the data pointed to by SDP0O
15 BURST When set, the scheduler cannot hand over to other Tx queues. Should not trai
the next packet.
14 LS1 Last Segmentl: Data pointed to by SDP1 is the last segment.
13:0 SDL1 Segment Data Lengthl: Segment data length for the data pointed to by SDP1
DWORD2
31:0 SDP1 Segment Data Pointerl
DWORD3 (TXINFO)
31 ICO IP checksum offload enable
30 uco UDPchecksum offload enable
23 TCO TCP checksum offload enable
28 TSO TCP segmentation offload
27:20 FP_BMAP Forced destination port on GSW
bit[0:5]: Ports 0 to 5
bit[6]: CPU
bit[7]: PPE
FP_BMAP = 0: routing by DA
19:15 UDF User defined field
14 0 Reserved
13 0 Reserved
12 INSP Insert PPPoE header
11:8 SIDX PPPoE session index
7 INSV Insert VLAN tag
6:4 VPRI VLAN priority tag to be inserted
3:0 VIDX VLAN ID index
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2.19.7PDMARxDescriptor Format

bit 31 bit 0
DPO[31:0] é
2
DDONE | LD DLO[13:0] BURST | LSl DL1[13:0] %
g
DP1[31:0] %
<
0 UDH4:0] gg
0j0j0]O0 F2:0] CRI\[4:0] PPE_Entry[13:0] z
PKT INFO[5:0] §§

Figure2-28 PDMA Rx Descriptor Format

The following is a detailed desdiign of each field in the PDMAX®.
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2.19.7.1PDMA R Field Descriptions

DWORDO

31:.0 SDPO Segment Data Pointéfor header (if HP_SEP_EN = 1) or the whole packet (if HP_SEP
0).

DWORD1

31 DDONE DMA Done: Indicates DMA heeceivedthe segmensg pointed to by this Rdescriptor.

30 LSO Last Segment0: Data pointed to by SDPO is the last segment.

29:1 SDLO Segment Data LengthO: Segment data length for the data pointed to by SDPO.

6

15 0 Reserved

14 1 Reserved

13.0 SDL1 Segment Data Lengthl: Segment data length for the data pointed to by SDP1.

DWORD?2

31.0 SDP1 Segment Data Pointerfbr payload (if HP_SEG_LEN! = 0), or RXW!I + Packet Length (if
HP_SEG_LEN! =0)

DWORDS3 (TXINFO)

31 0 Reserved
30 0 Reserved
29 0 Reserved
28 0 Reserved
27 0 Reserved
26:22 UDF | aSNJ RSTAYSR FASER 66KSYy {t I o0QRc TNER

27:22  PKT Packetinformation
_INFO Bit[5]: IPv6 packet
Bit[4]: IPv4 packet
Bit[3]: IPV4 checksum error
Bit[2]: TCP packet with ACK flag
Bit[1]: L4 TCP or UDP packet without fragmented flag
Bit[0]: L4 checksum error

21:19 SP GSW source port
18:14 CRSN PPE to CPU reason

13:0 PPE PPE Entry number
_Entry MnQKoCCCY Ly@FftAR SyidNe
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2.19.8GlobalRegistergbase: 0x1010_0000)

2.19.8.1List of Registers

241 0x0000 FE GLO_CFG Frame Engine Global Configuration 210
242 0x0004 FE RST GLO Frame Engine Global Reset 210
243 0x0008 FE_INT_STATUS Frame Engine Interrupt Status 210
244  0x00QC FE_INT_ENABLE Frame Engine Interrupt Enable 212
245 0x0010 FOE TS T Frame Offload EnginEme Stamp 213
246  0x0014 IPV6_EXT IPv6 Extension Header 214
247 0x0018 G2P_FC GSV to PDMA Flow Control 214
248 0x001C P2G_FC POMA to GSW Flow Control 215
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2.19.8.2RegisteDescriptions

241.FE_GLO_CFG: Frame Engine Global Configuration (offset: Yx0000

31:16 RW EXT_VLAN Extended VLAMNrotocol ID 0x8100

158 - - Reserved 0x7D

74 RW L2_SPACE L2 Space 0xB
(unit: 8 byteg

3:1 - - Reserved 0x0

0 RW RATE_MINUS Minus byte counts for incoming frame 0x0

M Q AABp¥cific byte count is added to the
frame length according to
FOE_TS ADD RATE_BYTE

M Q:0ABpecific byte count is subtracted from
the incoming frame length.

242.FE_RST_GLO: Frame Engine Global Reset (offset: 0x0004)

31:24 RC PPE_DROP_CNT PPE Flowontrol Drop Packet Count 0x0
Counts the number of packets dropped te
PSBEvhen packets go through the PPE port

23:16 RC CPU_DROP_CNT CPU FlovZontrol Drop Packet Count 0x0
Counts the number of packets dropped e
PSE when packets go through the CPU port.

15:1 - - Reserved 0x0
0 RW PSE_RESET Resets the Packet Switch Engine (PSE) 0x0
0: Disissertreset
1: Reset

243.FE_INT_STATUSame Engine Interrupt Status (offset: 0x0008)

31 W1C CNT_PPE_AF PPE Counter Table Almost Full Interrupt 0x0
Asserts when the PPE counter table is almost
full.
30 - - Reserved 0x0
29 W1C CNT_GDM1 _AF GDMAICounter Table Almost Full Interrupt 0x0
Asserts when the GDMAL1 counter table is
almost full.
28:22 - - Reserved 0x0
21 W1C PPEOTHER_DROP PPEGE1Packet Droppedor Other Reason 0x0
Interrupt

Asserts when GE1 drops a packet due to othe
reasons (e.g. toshort, too long, FIFO overflow
checksum error, etc.)
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WIC
19 WIC
18 Wile
17 Wile
16 W1C
15 RW
14 -
13:8 -

7 W1C
6 WiC
5 Wile
4 WiC
3 Wile
2 WIC
1 WiC

PPECRC_DROP

PPEP1_FC

PPEPO_FC

PPEBUF_DROP

PPEFQ_EMPTY

TSO_ILLEGAL

PDMA_RXRING_FC

PDMA_TXRING_FC

CPUOTHER_DROP

CPUCRC_DROP

CPU_P1_FC

CPU_PO_FC

CPU_BUF_DROP

PGMI7620 V.10_040503
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PPEGEICRC Errdbropped Packeinterrupt
Asserts when the GE1 discards a packet due
CRC error.

PPEPort1 Flow Control Asserted Interrupt
Asserts wherflow control is asserted on port 1
(GDMA).

PPBPort0 Flow Control Asserted Interrupt
Asserts when flow control is asserted on port
(CDMA)

PPBBuffer Limitation Dropped Packgtterrupt
Asserts when the PSE discards a packet due
buffer sharing limitation (flow control).

PPH-ree QueueEmpty Threshold Interrupt
Asserts wherthe remainingbuffers onthe free
gueuearelower than theempty thresholdand
aforced drop conditiorhasoccurred.

TCP Segmentation Offload (TS@pal packet
Asserts wherthe packet format is not
supported by TSO (e.g., hot TSO or IPv4/v6)
when TSO is enabled for that packet.
Reserved

Reserved

PDMA 2 RRingHow Control Interrupt

Asserts wherany Kring is congested and
pauses the received queue dime switch.
PDMA 4 X RingFlow Controlnterrupt

Asserts wherthe transmitted queue on switch
is congested and pauses PDMA Tx ring.
CPUGE1Packet Droppedor Other Reason
Interrupt

Asserts when GE1 drops a packet due to othe
reasons (e.g. too short, too long, FIFO overflo
checksurerror, etc.)

CPUGE1 CRC Errbropped Packeinterrupt
Asserts when the GE1 discards a packet due
CRC error.

CPUWPortl GDM Flow Controlnterrupt
Asserts wherflow control is asserted on port 1
(GDM.

CPUPort0 (CDM)Flow Controlnterrupt
Asserts wherflow control is asserted on port 0
(CDM).

CPU PSE Buffer Sharing Packet Drop Interru;
Asserts when th€PU PSE discards a packet
due to buffer sharing limitatiosi(flow control)
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W1C CPU_FQ _EMPTY CPU PSE Free Queue Empty Threshold Rear 0x0
Interrupt
Asserts wherthe remainingbuffers onthe free
gueuearelower than theempty thresholdand
aforced drop conditiorhasoccurred.

NOTE:
Read Write
0: Interrupt not asserted. 1: Clear the interrupt

1: Interrupt asserted

244.FE_INT_ENABLE: Frame Engine Interrupt Enable (offset@x000

31 RW CNT_PPE_AF Enables thé®’PE Counter Table Almost Full 0x0
interrupt. This interrupt assertesthenthe PPE
counter table is almost full.

30 - - Reserved 0x0

29 RW CNT_GDM1_AF Enables th&sDMA1 Counter Table Almost Full 0x0
interrupt. This interrupt asserteshenthe
GDMAZ1 counter table is almost full.

28:22 - - Reserved 0x0

21 RW PPEOTHER_DROP Enables th&sE1Packet Droppedor Other 0x0
Reasorinterrupt. This interrupt assertashen
GEL1 drops a packet due to other reasons (e.g
too short, too long, FIFO overflow, checksum
error, etc.)

20 RW PPECRC_DROP Enables thesE1 CRC Errbropped Packet 0x0
interrupt. This interrupt assertethenthe GE1
discards a packet due to CRC error.

19 RW PPEP1 FC Enables thé°SE Port Flow Control Asserted 0x0
interrupt. This interrupt assertavhenflow
control is asserted on port (GDMA).

18 RW PPEPO_FC Enables thé>SE Poi@ Flow Control Asserted 0x0
interrupt. This interrupt assertashenflow
control is asserted on port CDMA)

17 RW PPEBUF_DROP Enables the CPRSBuffer Limitation Dropped 0x0
Packetinterrupt. This interrupt asserteshenthe
PSE discards a packet due to a buffer sharing
limitation (flow control).

16 RW PPEFQ_EMPTY Enables the CPRSE Free@ue Empty 0x0
Threshold interruptThis interrupt assertashen
the remainingbuffers onthe free queueare
lower than theempty thresholdand aforced
drop conditionhasoccurred.
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TSO_ILLEGAL Enables th& CPSegmentation Offload (TSO)
lllegalpacketinterrupt. This interruptasserts
when the packet format is not supported by
TSO (e.g., not TSO or IPv4/v6) but when TSO
enabled for that packet.

14 - - Reserved 0x0
13:8 - - Reserved 0x0
7 RW PDMA_RXRING_FC Enables the>DMA 2 RRingHow Control 0x0

Interrupt. This interrupt assertashen
any Rring is congested and pauses the receiv
queue onthe switch.

6 RW PDMA_TXRING_FC Enables the®DMA 4 XRing Flow Control 0x0
Interrupt. This interrupt asserteshenthe
transmitted queue orthe switch is congested
and pauseshe PDMA Tx ring.

5 RW GE1_OTHER_DROP Enables th&sE1Packet Droppedor Other 0x0
Reasorinterrupt. This interrupt assertashen
GEL1 drops a packet due to other reasons (e.g
too short, too long, FIFO overflow, checksum
error, etc.)

4 RW GE1_CRC_DROP Enables thesE1 CRC Errbropped Packet 0x0
interrupt. This interrupt asserteshenthe GE1
discards a packet due to CRC error.

3 RW CPU_P1 FC Enables theCPU Portl (GDM) Flow Control 0x0
Interrupt. This interrupt assertashenflow
control is asserted on port (GDN).

2 RW CPU_PO_FC Enables thecPUPort0 (CDM) Flow Control 0x0
Interrupt. This interrupt asserts wheftow
control is asserted on port (CDM)

1 RW CPU_BUF_DROP Enables the CPU PSE Buffer Sharing Packet | 0x0
Interrupt. This interrupt asserts when th@ePU
PSE discards a packet due to buffer sharing
limitations (flow control)

0 RW CPU_FQ_EMPTY Enables the CPU PSE Free Queue Empty 0x0
Threshold Reached Interrupt. This interrupt
assertavhen the remaininduffers onthe free
gueuearelower than theempty thresholdand
aforced drop conditiorhasoccurred.

NOTE:

0: Disable the interrupt.

1: Enable the interrupt.

245.FOE_TS_T: Time Stamp (offset: 0x0010)

31:24 - - Reserved
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23:16 RW  ADD_RATE_BYTE Add Rate Byte 0x18
The number of biesthat should be added to
the framebyte lengthwhile calculating the rate
limit.

15:0 RW FOE_TS_ T Frame Offload EnginEimeSamp 0x0
(unit: sec)

246 IPV6_EXTPv6 Extension Header (offset: 0x0014)

31:24 IP6_EXT3 IPv6 Extension Header #3

23:16 RW IP6_EXT2 IPv6 Extensiorleader #2 0x0
15:8 RW IP6_EXT1 IPv6 Extension Header #1 0x0
7.0 RW IP6_EXTO IPv6 Extension Header #0 0x0

247.G2P_FC: GSW to PDMA Flow Control (offset: 0x0018)

31:28 RW WAN_TR3_FCON PDMA X Ring #3 Flow Control by WAJgrt of OxF
the switch
Selects when to pauskx ring 8.
Bit[19]: When GSW WAN Q3 is full
Bit[18]: When GSW WAN Q2 is full
Bit[17]: When GSW WAN Q1 is full
Bit[16]: When GSW WAN QO is full.

27:24 RW WAN_TR2_FCON PDMATX Ring #2 Flow Control B/ANport of OxF
the switch
Selects when to pausEx ring 2.
Bit[19]: When GSW WAN Q3 is full
Bit[18]: When GSW WAN Q2 is full
Bit[17]: When GSW WAN Q1 is full
Bit[16]: When GSW WAN QO is full.

23:20 RW WAN_TR1_FCON PDMATX Ring #1 Flow Control BANport of OxF
the switch
Selects when to pauskx ring #.
Bit[19]: When GSW WAN Q3 is full
Bit[18]: When GSW WAN Q2 is full
Bit[17]: When GSW WAN Q1 is full
Bit[16]: When GSW WAN QO is full.

19:16 RW WAN_TRO_FCON PDMATx Ring #0 Flow Control BW/ANport of OxF
the switch
Selects when to pausEx ring 8.
Bit[19]: When GSW WAN Q3 is full
Bit[18]: When GSW WAN Q2 is full
Bit[17]: When GSW WAN Q1 is full
Bit[16]: When GSW WAN QO is full.
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15:12 LAN_TR3 _FCON PDMATX Ring #3 Flow Control hAN port of
the switch
Selects when to pausEx ring 3.
Bit[19]: When GSW LAR3 is full
Bit[18]: When GSW LAR?2 is full
Bit[17]: When GSW LARL1 is full
Bit[16]: When GSWLANQO is full.

11:8 RW LAN_TR2_FCON PDMATX Ring #2 Flow Control hANport of OxF
the switch
Selects when to pausEx ring 2.
Bit[19]: When GSW LAR3 is full
Bit[18]: When GSW LAR?2 is full
Bit[17]: When GSW LARL1 is full
Bit[16]: When GSWLANQO is full.

74 RW LAN_TR1_FCON PDMATX Ring #1 Flow Control hANport of OxF
the switch
Selects when to pauskx ring #.
Bit[19]: When GSW LARS3 is full
Bit[18]: When GSW LAR2 is full
Bit[17]: When GSW LAR1 is full
Bit[16]: When GSWLANQO is full.

3.0 RW LAN_TRO_FCON PDMA Tx Ring #0 Flow ControlLB\Nport of OxF
the switch
Selects when to pauskex ring 8.
Bit[19]: When GSW LARS3 is full
Bit[18]: When GSW LAR?2 is full
Bit[17]: When GSW LAR1 is full
Bit[16]: When GSWLANQO is full.

248 P2G_FCPDMA to GSW Flow Control (offset: Oxm1

31:16 - Reserved

158 RW RR1_GSW_FCON PDMA RRing #1 Pause GSW CPU Queue 0x0
Selects which GSW queue to pause when PC
Rx ring 1 is almost full.
Bit[0]: QueueO
X
Bit[7]: Queue?
7.0 RW  RRO_GSW_FCON PDMARX Ring #0 Pause GSW CPU Queue 0x0
Selects which GSW queue to pause when PC
Rx ring O is almost full.
Bit[0]: QueueO
X
Bit[7]: Queue?7
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2.19.9CPU PorRegisterqbase:0x1010_0400)

2.19.9.1List of Registers

249 0x0000 CDM_CSG_CFG CDMA Checksum Generation Configuration 217
250 0x0010 PPPOE_SID_0001 PPPoE Session ID Index 0, 1 217
251 0x0014 PPPOE_SID_0203 PPPoE Session ID Index 2,3 217
252 0x0018 PPPOE_SID_0405 PPPoE Session ID Index 4, 5 217
253 0x001C PPPOE_SID_0607 PPPoE Session ID Index 6, 7 217
254 0x0020 PPPOE_SID_0809 PPPoE Session ID Index 8, 9 217
255 0x0024 PPPOE_SID_1011 PPPoE Session ID Index 10, 11 218
256 0x0028 PPPOE_SID_1213 PPPoE Session ID Index 12, 13 218
257 0x00Z  PPPOE_SID_1415 PPPoE Session ID Index 14, 15 218
258 0x0030 VLAN_ID_0001 VLAN O, 1 ID 218
259 0x0034  VLAN_ID_0203 VLAN 2, 31D 218
260 0x0038 VLAN_ID_0405 VLAN 4, 5 ID 218
261 0x00X  VLAN_ID_0607 VLAN 6, 7 ID 218
262 0x0040 VLAN_ID_0809 VLAN 8, 9 ID 219
263 0x0044  VLAN_ID_1011 VLAN 10, 11 1D 219
264 0x0048 VLAN_ID_ 1213 VLAN 12, 131D 219
265 0x004C  VLAN_ID_ 1415 VLAN 14, 151D 219
266 0x0100 PSE_FQFC_CFG PSE Free Queue Flow Control Configuration 219
267 0x0104 PSE_IQ_CFG PSE Input Queue Configuration 220
268 0x0108 PSE_QUE_STA PSE Queue Status 220
269 0x0200 GDM_FWD_CFG GDM Fowarding Configuration 220
270 0x0204 GDM_SHPR_CFG GDM Output Shaper Configuration 221
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2.19.9.2Register Descriptions

249.CDM_CSG_CFGDM Checksum Generation Configuration (offset: 0x0000)

Initial Value

31:16 RW INS_VLAN Inserted VLANrotocol ID 0x8100
15:8 RW SP_RING Source Port to PDMA Ring selection 0x0
Selects the source port for packets entering tt
PDMARIng#1.
Bit[8]: Source port #0 will enter PDMA Ring#1
X
Bit[15]: Source port #7 will enter PDMA Ring#
7:3 - - Reserved 0x0
2 RW ICS_GEN_EN Enables IPv4 header checksum generation. 0x0
1 RW  UCS_GEN_EN Enables UDP checksum generation. 0x0
0 RW TCS_GEN_EN Enables TCP checksum generation. 0x0
NOTE: Where applicable,
0: Disable
1: Enable

250.PPPOE_SID 0001: PPPoE Session Identification (offset: 0x0010)

31:16 RW PPPOE_SID1 PPPoOE Session ID for SID INDEX#1
150 RW PPPOE_SIDO PPPoE Session ID for SID INDEX#0

251 PPPOE_SID_0203: PPPoOE Session Identification (offset: 0x0014)

Initial Value

0x0
0x0

31:16 RW
15:0 RW

PPPOE_SID3
PPPOE_SID2

PPPoE Session ID for SID INDEX#3
PPPoE Sessith for SID INDEX#2

252.PPPOE_SID_0405: PPPoE Session Identification (offset: 0x0018)

31:16 RW PPPOE_SID5 PPPoOE Session ID for SID INDEX#5
15:0 RW PPPOE_SID4 PPPoE Session ID for SID INDEX#4

253.PPPOE_SID_0607: PPPoE Sekigatification (offset: 0x001)C

31:16 RW PPPOE_SID7 PPPOE Session ID for SID INDEX#7
15:0 RW PPPOE_SID6 PPPoE Session ID for SID INDEX#6

254. PPPOE_SID_080®PPoE Session Identification (offset: 0x0020)

31:16 RW PPPOE_SID9 PPPOE Session ID for SID INDEX#9

PGMI7620 V.10_040503
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0x0

15:0 RW PPPOE_SID8 PPPoE Session ID for SID INDEX#8

255.PPPOE_SID _10HPPoE Session Identification (offset: 0x0024)

31:16 RW PPPOE_SID11 PPPoE Session ID for SID INDEX#11 0x0
15:0 RW PPPOE_SID10 PPPoE Session ID for SID INDEX#10 0x0

256.PPPOE_SID_121BPPoE Session Identification (offset: 0x0028)

31:16 RW PPPOE_SID13 PPPoE Session ID for SID INDEX#13 0x0
150 RW PPPOE_SID12 PPPoE Session ID for SID INDEX#12 0x0
257.PPPOE_SID 14PPPoE Session Identification (offset: 0x0)02

31:16 RW PPPOE_SID15 PPPoE Session ID for SID INDEX#15 0x0
15:0 RW PPPOE_SID14 PPPoE Session ID for SID INDEX#14 0x0

258.VLAN_ID_0001: VLAN Identification (off€a0030)

31:28 - - Reserved 0x0
27:16 RW VLAN_ID1 VLAN ID of VLAN1 0x0
15:12 - - Reserved 0x0
11:0 RW VLAN_IDO VLAN ID of VLANO 0x0

259.VLAN_ID_0203: VLAN Identification (offset: 0x0034)

- 0x0

31:28 - Reserved

27:16 RW  VLAN_ID3 VLAN ID of VLAN3 0x0
15:12 - - Reserved 0x0
11:0 RW  VLAN_ID2 VLAN ID of VLAN2 0x0

260.VLAN_ID_0405: VLAN lIdentification (offset: 0x0038)

- 0x0

31:28 - Reserved

27:16 RW  VLAN_ID5 VLAN ID of VLAN5S 0x0
15:12 - - Reserved 0x0
11:0 RW  VLAN_ID4 VLAN ID of VLAN4 0x0

261.VLAN_ID_0607: VLAN Identification (offset: 0X0)03
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31:28 - Reserved

27:16 RW  VLAN_ID7 VLAN ID ofLAN7 0x0
15:12 - - Reserved 0x0
11:.0 RW  VLAN_ID6 VLAN ID of VLAN6 0x0

262 VLAN_ID_0809: VLAN Identification (offset: OXOO40)

31:28 - Reserved

27:16 RW VLAN_ID9 VLAN ID of VLAN9 0x0
15:12 - - Reserved 0x0
11.0 RW VLAN_ID8 VLAN ID of VLANS8 0x0

263 VLAN_ID_1011: VLAN Identification (offset: OX0044)

3128 - Reserved

27:16 RW  VLAN_ID11 VLAN ID of VLAN11 0x0
15:12 - - Reserved 0x0
11:0 RW  VLAN_ID10 VLAN ID of/LAN10 0x0

264 VLAN_ID_1213: VLAN Identification (offset: Ox0048)

31:28 - Reserved

27:16 RW VLAN_ID13 VLAN ID of VLAN13 0x0
15:12 - - Reserved 0x0
11.0 RW VLAN_ID12 VLAN ID of VLAN12 0x0

265 VLAN_ID_1415/LAN Identification (offset: Ox00)4

31:28 - Reserved

27:16 RW VLAN_ID15 VLAN ID of VLAN15 0x0
15:12 - - Reserved 0x0
11:0 RW VLAN_ID14 VLAN ID of VLAN14 0x0

266.PSE_FQFC_CHRSE Free Queue Flow Control Configuration (offset: 0x0100)

31:24 RO FQ_PCNT Free Queud’age Count 0x18
The free buffer page count on the free queue

the PSE block.
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23:16 FQ_MAX_ PCNT MaximumFree Queud’ageCount 0x18
Please reset PSE afterpeogramming this
register.
15:8 RW FQ_FC_RLS Free Queue Flow Control Reled&age Count 0xd
7.0 RW FQ_FC_ASRT Free Queue Flow Control AssertiBage Count 0xd

267.PSE_IQ_CFG: PSE Input Queue Configuration (6%6&04)

31:24 RW P1 IQ _RLS P1 Virtwal InputQueue Flow Control Release Oxc
Page Count

23:16 RW P1 IQ ASRT P1 Virtual InpuQueue Flow Control Assertion Oxc
Page Count

15:8 RW PO_1Q_RLS PO Virtual inpuQueue Flow Control Release Oxc
Page Count

7.0 RW PO _IQ _ASRT PO Virtual inpuQueue Flow Control Assertion Oxc
Page Count

268 PSE_QUE_STA: PSE Queue Status (offset: OX0108)

31:24 P1 I1Q _PCNT P1Virtual Input Queud®age Count

23:16 RO PO_IQ_PCNT POVirtual Input Queud®age Count 0x0
158 RO P1 OQ_PCNT P1Qutput QueuePage Count 0x0
7:0 RO P0O_OQ_PCNT POCQutput QueuePage Count 0x0

269.GDM_FWD_CFG: GDM Forwarding Configuration (offset: 0x0200)

31:28 RW GDM_JMB_LEN GDM Jumbo Packet Length 0x2
When GDM_JMB_EN=1, this parameter defin
the maximum packet lengtfincluding CRC)
that the GDM could receive ia1024byte unit.
Valid values arefrom Oto 2.

2726 - - Reserved 0x0

25 RW  GDM 20USTICK SLT D5a Hn >& ¢A01 {SftSOi 0x0
Sets the interval the GDMA traffic shaper add
a token.
0: Every Ims.
1: Every 20s.
This configures th&DM_TK_RATBit[13:0])in
GDM_SHPR_CF&yister.
24 RW GDM_TCI_81xx GDM Check-byte Special Tag 0x0
0: No special tag withirEXT_VLAN[15:0]
1: Check2-Byte special tag within
EXT_VLANI[15:0]
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GDM_DROP_256B GDMDrop 256Byte Packets
A special mode to drop packets with payload :
256 bytes.
0: Drop packets according to standard Ethern
frame length limitation.
1: Drop packets with payload >256 bytes

22 RW GDM_ICS_EN IPv4 Header Checksum Check Enable 0x1
0: Disable
1: Enable

21 RW GDM_TCS_EN TCP Checksum Check Enable 0x1
0: Disable
1: Enable

20 RW GDM_UCS_EN UDP Checksum Check Enable Ox1
0: Disable
1: Enable

19 RW GDM_JMB_EN GDM Jumbo Frames Enable 0x0
0: Drop received frames if length is great than
1518(1522 for VLAN frames, and 1526 for
double VLAN frames)
1: Allow receive jumbo frames length up2o

KB.

18:17 - - Reserved 0x0
16 RW GDM_STRPCRC GDM CRC Stripping 0x1

Enabls GDMAL1 automatic Rx CRC stripping

0: Disable

1: Enable
15:3 - - Reserved 0x0
2.0 RW GDM_FRC_P GDMA1 Frames Destination Port 0x7

0QRAY t2NI n [/ t!
0QRMY t2NI ™M D5a
3'd2to 6: Reserved

3'd7: Discard

270.GDM_SHPR_CFG: GDM Output Shaper Configuration (offset: 0x0204)

31:25 - - Reserved 0x0

24 RW GDM_SHPR_EN GDMOutput Shaper Enable 0x0
0: Disable
1: Enable

23:16 RW GDM_BK_SIZE GDM ouput shaper maximum bucket size (uni 0x0
KB)

15:14 - - Reserved 0x0
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13:0 RW GDM_TK_RATE GDMOutput Shaper Token Rate
Based on settings i8DM1_20US_TICK_SLT
bit[25]in the GDM_FWD_CR@gister.
(unit: 8 B/ms or 8B/20>s)
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2.19.10PDMARegisterqdbase: 0x1010_0800)

2.19.10.1List of Registers

271 0x0000, 0x0010, TX BASE_PTRn TxRingn BaseAddressPointer 224
0x0020, 0x0030
272 0x0004, 0x0014, TX_MAX_CNTn TxRingn Maximum Count 224
0x0024, 0x0034
273 0x0008, 0x0018, TX_CTX_IDXn TxRingn CPU Transmit Index 224
0x0028, 0x0038
274 0x000aC 0x0015 TX_DTX_IDXn TxRingn DMA Transmit Index 224
0x00ZZ, 0x00Z
275 0x0100, 0x0110 RX_BASE_PTRn RxRingn Base Address Pointer 224
276 0x0104, 0x0114 RX_MAX_CNTn RxRingn Maximum Count 224
277 0x0108, 0x0118 RX_CALC_IDXn  RxRingn CPU Allocate Index 224
278 0x010C 0x01C RX_DRX_IDXn RxRingn DMA Receive Index 225
279 0x0200 PDMA_INFO PDMA Information 225
280 0x0204 PDMA_GLO_CFG PDMA Global Configuration 225
281 0x0208 PDMA_RST_IDX PDMA Reset Index 226
282 0x02@C DELAY_INT_CFG Delay Interrupt Configuration 227
283 0x0210 FREEQ THRES Free Queue Threshold 228
284 0x0220 INT_STATUS Interrupt Status 228
285 0x0228 INT_MASK Interrupt Mask 229
286 0x0280 SCH_QO01_CFG Scheduler Configuration for Queue 0, 1 230
287 0x0284 SCH_Q23 CFG Scheduler Configuration for Queue 2, 3 232
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2.19.10.2Register Descriptions

271.TX_BASE_PTRn: (offset: 0x0000, 0x0010, 0x0020, 0003 3)

31.0 RW TX_BASE_PTR Tx Base Pointer 0x0

Points to the base address of TX_Ring
(4-DWORD aligned address).

272.TX_MAX_CNTn: (offset: 0x0004, 0x0014, 0x0024, 0xQ03%t03)

31:12 - - Reserved

11.0 RW TX_MAX_CNT Tx Maximum TXD Count 0x0
The maximum TXD count in TXD_Ring n

273.TX_CTX_IDXn: (offsex0008, 0x0018, 0x0028, 0x0038) Oto 3)
31:12 - - Reserved -

11.0 RW TX_CTX_IDX TxCPU TXD Index 0 0x0
Points to the next TXD to be used by the CPL

274.TX_DTX_IDXn: (offset: Ox@)Ox00LC, 0x00Z, 0x00Z) (n: Oto 3)

31:12 - - Reserved -

11:0 RO TX_DTX_IDX Tx DMA TXD Index 0x0
Points to the nex@ XD to be used by the DMA.

275.RX_BASE_PTRn: (offset: 0x0100, 0xQh10)1)

16:.0 RW RX_BASE_PTR Rx Base Pointer 0x0
Points b the base address of RXD Rin&G&
ports). It should be a-DWORD aligned
address.

276.RX_MAX_CNTn: (offset; 0x0104, 0x01a4Y, 1)

31:12 - - Reserved

11.0 RW RX_MAX_CNT Rx Maximum Count 0x0
Themaximum RXD count in RXD Ring n

277.RX_CALC_IDXn: (offset: 0x0108, OxO@t&) 1)

31:12 - Reserved
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11:.0 RW RX _CALC_IDX Rx CPU RXD Index
Points to the next RXD ti@PU will allocate to
RXD Ring.n

278.RX_DRX_IDXn: (offset0@0C 0x011) (n: O, 1)
3112 - - Reserved -

11.0 RW RX_DRX_IDX Rx DMA RXD Index 0x0
Points to the next RXD dhthe DMA will use in
FDS Ring.nt should be a©DWORD aligned
address.

279 PDMA_INFO: (offset: 0x0200)

31:28 VERSION PDMAcontroller version.
27:24 RO INDEX_WIDTH Ringindex Width 0xC
23:16 RO BASE_PTR_WIDTH BasePointer Width x 0x0

BASE_ADD®L:32x] is shared with all ring bas
addresqwhere x = BASE_PTR_WIDTH)
hyte NAy3InQa oxtfiazidis | RI

writable.

0: No bit of BASE_ADDR shared.
158 RO RX_RING_NUM RxRing Number 0x2
7:0 RO TX_RING_NUM TxRing Number 0x4

280.PDMA_GLO_CFG: (offset: 0x0204)

31 RW  RX_2B OFFSET Rx 2 Byte Offset
Sets the byte size of the Ruffer offset.
0: 4 bytes
1: 2bytes.
30 RW CSR_CLKGATE EnableControl Status Register Clock Gate 0x1

0: PDMA clockperates infree-run mode
1: PDMA clock is gatedhenidle

29 RW BYTE_SWAP Byte Swap 0x0
TheDMA applies the endian rule to convert th
descriptor.

0: Byte swapnot applied

1: Applybyte swap

289 - - Reserved -
8 RW DESC_32B Support 32Byte Descriptor 0x0
Enables support for a 32 Byte descriptor.
0: Disable
1:Enable
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BIG_ENDIAN Selects the Endian mode.
Sets the PDMA to perform byte swapping on
the Tx/Rx packet header and payload.
0: Little endian
1: Big endian

6 RW TX_WB_DDONE Tx Write Back DDONE 0x1
Enables TX_DMA writing back DDONE into TX
0: Disable
1: Enable

5:4 RW PDMA BT _SIZE PDMA Burst Size 0x1
Definesthe burst size of PDMA
0: 4 DWORD (1i8ytes)
1: 8 DWORD (32 bytes)
2: 16 DWORD (64 bytes)
3: 32 DWORD (128 bytes

3 RO RX_DMA_BUSY Indicates whether RX_DMA is busy. 0x0
0: Not busy
1: Busy

2 RW RX_DMA_EN Rx DMAEnable 0x0

Enables RX_DMA.N&n disabled, RX_DMA
finishesthe current receiving packet, and then
stops.

0: Disable

1: Enable

1 RO TX_DMA_BUSY Indicates whether TX_DMA is busy. 0x0
0: Not busy
1: Busy
0 RW TX_DMA_EN Tx DMA Enable 0x0
Enables TX_DMA. Whédisabled, X_DMA
finishesthe current sending packet, and then
stops.
0: Disable
1: Enable

281.PDMA_RST_IDgffset: 0x0208)

31:18 - - Reserved -

17 W1C RST _DRX_ IDX1 Reset RX_DMARX_ IDX1 0x0
Resets indet of the Rx link table to 0.

16 WI1C RST_DRX_IDX0 Reset RX_DMARX_IDX0 0x0
Resets index 0 of the Rx link table to O.

15:4 - - Reserved -

3 WI1C RST DTX IDX3 Reset TX_DMATX_IDX3 0x0

Resets index 3 of the Tx link table to 0.
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W1C RST_DTX_IDX2

1 WI1C RST _DTX IDX1
0 W1C RST _DTX IDX0
NOTE:

0: Disassert reset

1: Reset

282.DELAY_INT_CFG: (offset: 0x0)20

31 RW TXDLY_INT_EN
30:24 RW TXMAX_PINT
23:16 RW TXMAX_PTIME
15 RW RXDLY_INT_EN
14:8 RW RXMAX_PINT

PGMI7620 V.10_040503

Reset TX_DMATX_IDX2
Resets index 2 of the Tx link table to 0.

Reset TX_DMATX_ IDX1 0x0
Resets index 1 of the Tx link table to 0.
Reset TX_DMATX_IDX0 0x0

Resets index 0 of the Tx link table to O.

Tx Delay Interrupt Enable

Enables the Tdelayed interrupt mechanism.
0: Disable

1: Enable

Tx Maximum Pendinigterrupts 0x0
Specifisthe maximumnumber of pending

interrupts. When thenumberof pendng

interruptsis equalto or greater than the value

specified here or interrupt pending timeas

reached the limit (see below), arfal

TX_DLY_INT is generated.

0: Disable this feature

Tx Maximum Pending Time 0x0
Specifis themaximumpending time for the

internal TX_DONE_INTO and TX_DONE_INT

When the pending timés equalto or greater

than TXMAX_PTIME x 28 or thenumberof

pended TX_DONE_INTO and TX_DONE.iSNT

equalto or greater than TXMAX_PINT (see

above), dinal TX_DLY_INT is generated

0: Disable this feature

Rx Delay Interrupt Enable 0x0
Enables the Raelayed interrupt mechanism.

0: Disable

1: Enable

Rx Maximum Pending Interrupts 0x0

Specifes themaximumnumber of pending
interrupts. When thenumberof pended
interruptsis equalto or greater than the value
specified here othe interrupt pending timehas
reacted thelimit (see below), aifial
RX_DLY_INT is generated.

0: Disable this feature
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RXMAX_PTIME Rx Maximum Pending Time
Specifies thenaximumpending time for the
internal RX_DONE_INT. When the pending til
isequalto or greater than RXMAX_PTIME x 20
> & ZtheAuddberof pended RX_DONE_INT
equalto or greater than RXMAX_PCK&ee
above), aihal RX_DLY_INT is generated
0: Disable this feature.

283.FREEQ_THRES: (offset: 0x0210)

314 - Reserved

3.0 RW FreeQ_THRES FreeBufferQueue Threshold 0x2
Blocks this interface when Rx descriptors reac
this threshold.

284.INT_STATUS: (offset: 0x0220)

31 RW RX_COHERENT Rx Coherentnterrupt 0x0
Asserts when the RDMA igeady to handle a
queue, but cannot access the queue because
the driver is not ready.

30 RW RX_DLY_INT Rx Delay Interrupt 0x0
Asserts when the number of pendeda R
interrupts has reached a specified level, or
when the pending time is reached. Configure
this interrupt using theregister.
29 RW TX_COHERENT Tx Cohereninterrupt 0x0
Assertswhen the Tx DMA is ready to handle a
queue, but cannot access the quebecause
the driver is not ready.
28 RW TX_DLY_INT Tx Delay Interrupt 0x0
Assertswhen the number of pended Tx
interrupts has reached a specified level, or
when the pending time is reached. Configure
this interrupt using theDELAY_INT_CFG
register.
27:18 - - Reserved -
17 RW RX_DONE_INT1 Rx Queue 1 Donaterrupt 0x0
Assertswhen an Rx packet is received
Queue 1
16 RW RX_DONE_INTO Rx Queue Monelnterrupt 0x0
Assertswhen an Rx packet is received
Queue 0

15:4 - - Reserved -
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TX_DONE_INT3 Tx Queue 3 Donkaterrupt
Assertsvhen a Tx Queu8 packet is
transmitted.

2 RW TX_DONE_INT2 Tx Queue 2 Donkaterrupt 0x0
Assertswhen a T>Queue2 packet is
transmitted.

1 RW TX_DONE_INT1 Tx Queue 1 Donkaterrupt 0x0
Assertswhen a Tx Queug packet is
transmitted.

0 RW TX_DONE_INTO Tx Queue 0 Donlaterrupt 0x0

Assertsvhen a Tx Queu@ packet is
transmitted.

NOTE
Read Write
0: Interrupt not asserted. 1: Clear the interrupt

1: Interrupt asserted

285 INT_MASK: (offset: 0x0228)

RX_COHERENNT_MSK Rx Coherent Interruptlask
Masks the Rx coherent interrupt, which
indicates that the Rx DMA is ready to handle i
queue, but cannot access the queue because
the driver is not ready.

30 RW RX_DLY_INT_MSK Rx Delay Interrupt Mask 0x0
Masks the the Rx delay interrupt, which
indicates the number of delayed Rx interrupts
has reached a specified level, or when the del
time is reached.

29 RW TX_COHERENINT_MSK Tx Coherent Interrupt Mask 0x0
Masks the Tx coherent interrupt, which
indicates the Tx DMA is ready to handle a
gueue, but cannot access the queue because
the driver is not ready.

28 RW TX_DLY_INT_MSK Tx Delay Interrupt Mask 0x0
Masks the Tx delay interrupt, which indicates
the number of delayed Tx interrupts has
reached a specified level, or when the delay
time isreached.

27:18 - - Reserved -
17 RW RX_DONE_INT_MSK1 Rx Queud Done Interrupt Mask 0x0
Masks theRx Queue 1 Done

interrupt, which indicates R®Queuel has
transmitted apacket
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RX_DONE_INT_MSKO Rx Queu® Done Interrupt Mask
Masks theRxQueue 0 Done
interrupt, which indicates R®Queue0 has

receiveda packet
152 - - Reserved -
3 RW TX_DONE_INT_MSK3  Tx Queued Done Interrupt Mask 0x0

Masks theTx Queue 3 Done
interrupt, which indicates Tx Quehas
transmitted apacket

2 RW TX_DONE_INT_MSK2  Tx Queue Done Interrupt Mask 0x0
Masks theTx Queue 2 Done
interrupt, which indicates Tx Quehas
transmitted apacket

1 RW TX_DONE_INT_MSK1 Tx Queuel Done Interrupt Mask 0x0
Masks theTx Queue 1 Done
interrupt, which indicates TQueuel has
transmitted apacket

0 RW TX_DONE_INT_MSKO  Tx Queud Done Interrupt Mask 0x0
Masks theTx Queue 0 Done
interrupt, which indicates Tx Quewhas
transmitted apacket

NOTE:

0: Unmasked

1: Masked

286.SCH_QO01 CFG: Schedd@enfiguration ér Queue0 and1 (offset: 0%0280)

31 RW MAX_BKT_SIZE1 Maximum Bucket Size 1 0x0
0: The maximum bucket size (burst size allow
in bytes) is equal to one max size packet +
0KS | 8a20AF3GSR YI E
1: The max bucket size (burst size allowed in
byte) is equal to one max size packet + the
I 8a20AFGSR YIFIE 2N Y
2048 bytes.

30 RW MAX_RATE_ULMT1 Maximum Rate Limitation 1 oxi
0: Enables the max rate limitation function for

gueue #1. The mavate for queue #1 is
defined by MAX_RATEL1.

1: Disables the maximum rate limitation
function for queue #1. The max rate for
queue #1 is unlimited. The scheduler
allocates bandwidth to queue #1 based on
MAX_WEIGHTL1.
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29:28 RW MAX_WEIGHT1 Maximum Weightl
Defines the autereload bucket size if
MAX_RATE_ULMTL1 is set to 1. It also serves
excess bandwidth allocation ratio for servicing
queue #1.

HQOonnY mMnuHo o0&GSa
HQOonNnMY HAnNT o0&GSa
HQomnY nndgp o0e&dsSa
HQOoOMMY ymdopm o0e&idSa
27:26 RW  MIN_RATE_RATIO1 Minimum Rate Ration 1 03

Defines the guaranteed minimum rate based
MAX_RATEL1.

HQOonnY alLbyw! ¢9m ' al
HQoAMY alLbyw! ¢9m ' ™M
HQomMAnY alLbyw! ¢9m ' ™M
HQOoMMY alLbuyw! ¢9m I n

25:16 RW MAX_RATE1 Maximum Rate 1 0x0
Defines the limited maximumate for queue # 1
if MAX_RATE_ULMT1 = 0.
The value specified represents the size of 4
byte quota to be added into the queue #1
0dz01 S0 LISNI mup >aod

For example,
If 512 is programmed, then the max rate limite
is:
pMH F n oeéidiSakmup >al
Mbps.
15 RW MAX_BKT_SIZEO Maximum Bucket Size O 0x0

0: The maximum bucket size (burst size allow
in bytes) for both maximum and minimum
buckets is equal to one maximum size pack
+ the associated maximum or minimum rate
LISNJ mup >ao®

1: The maximum buckeize (burst size allowec
in bytes) for both maximum and minimum
buckets is equal to one maximum size pack
+ the associated maximum or minimum rate
LISNI MmHp >a b HANy 0¢

14 RW MAX_RATE_ULMTO Maximum Raté.imitation0 oxi

0: Enables the maximum ratienitation
function for queue #0. The maximum rate fc
queue #0 is defined by MAX_RATEDO.

1: Disables the maximum rate limitation
function for queue #0. The maximum rate fc
queue #0 is unlimited. The scheduler
allocates bandwidth to queue #0 based on
MAX_VEIGHTO.
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13:12 RW MAX_WEIGHTO Maximum Weight 0
Defines the autereload bucket size if

MAX_RATE_ULMTO is set to 1. It also serves
excess bandwidth allocation ratio for servicing
queue #0.

HQonnY MnHo o0edSa
HQonMY HAntT o0e&dSa
HQomnY nndgp o0e&dSa
H Q 0 8191 \ytes
11:10 RW MIN_RATE_RATIOO0 Minimum Rate Rati® 0x3
Define the guaranteediinimum rate based on

MAX_RATEO.

HQOonnY alLbyw! ¢9n I' al
HQOonmMY alLbyw! ¢9n ' wmi
HQOomMAY alLbyw! ¢9n ' wmi
HQommMAnY alLbyw! ¢9n T

9:0 RW MAX_RATEO Maximum Rate O 0x0
Defines the limited maximum rate for queue #
if MAX_RATE_ULMTO is 0.
The value specified represents the size -of 4
byte quota to be added into the queue #0
0dzO1 Sl LISNI mup >ao

For example,

If 512 is programmed, then the max rate limite
is:

pPMH F n oeéliSakmup >4
Mbps.

287.SCH_Q23 CFG: Schedd@enfigurationfor Queue?2 and 3 (offset: 00284)

31 RW  MAX_BKT_SIZE3 Maximum Bucket Size 3 0x0

0: The maximum bucket size (burst size
allowed) for both maximum and maximum
buckets is equal to one maximum size pack
+ the associated maximum or minimum rate
LISNI mHp >ao®

1: The maximum bucket size (burst size
allowed) for both maximum and maximum
buckets is equal to one maximum size pack
+ the associated maximum or maximum rat
LISNI MmHp >3 b HnAany 0O¢
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MAX_RATE_ULMT3 Maximum Rate Limitation 3

0: Enables the maximum rate limitation
function for queue #3. The maximum rate fc
queue #3 is defined by MAX_RATES.

1: Disables thenaximum rate limitation
function for queue #3. The maximum rate fc
gueue #3 is unlimited. The scheduler
allocates bandwidth to queue #3 based on
MAX_WEIGHTS3.

29:28 RW MAX_WEIGHT3 Maximum Weight 3 03
Defines the autereload bucket size if
MAX_RATE_ULMTiSset to 1. It also serves as
excess bandwidth allocation ratio for servicing
queue #3.

HQOonnY mMnuHo o0&GSa
HQOonmMY HnnT o0éiSa
HQOomMAY nnodp o6eidSa
HQOoMMY ymdm o0eiSa

27:26 RW MIN_RATE_RATIO3 Minimum RateRatio3 0x3
Definesthe guaranteed Min rate based on
MAX_RATES3.
HQOonnY alLbyw! ¢90 ' al!
HQonmMY alLbyw! ¢90 ' wmi
HQomMAnY alLbuyw! ¢90 I ™I
HQOoMMY alLbuyw! ¢90 I' n

25:16 RW MAX_RATE3 Maximum Rate 3 0x0
Defines the limited maximum rate for queue #
if MAX_RATE_ULMT3 is 0.
The value specified represents the size of the
byte quota to be added into the queue #1
0dzO1 Sl LISNI mup >aod

For example:

If 512 is programmed, then the max rate limite
is:

pMH F n oeéidiSakmup >al
Mbps.
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MAX_BKT_SIZE2 Maximum Bucket Size 2
Defines the limited maximum rate for queue #
if MAX_RATE_ULMT3 is 0.
The value specified represents the size of the
byte quota to be added into the queue #1
0dzO1 Si LISNI mup >ao

For example:
If 512 is programmed, thethe max rate limited
is:
pMH F n oeéidiSakmup >al
Mbps.
14 RW MAX_RATE_ULMT2 Maximum Rate Limitation 2 ox1

0: Enable the maximum rate limitation functiot
for queue #2. The maximum rate for queue
#2 is defined by MAX_RATEO.

1: Disable thanaximum rate limitation function
for queue #2. The maximum rate for queue
#2 is unlimited. The scheduler allocates
bandwidth to queue #2 based on
MAX_WEIGHT2.

13:12 RW MAX_WEIGHT2 Maximum Weight 2 02
Defines the autereload bucket size if
MAX_RATE_ULMi®set to 1. It also serves as
excess bandwidth allocation ratio for servicing
queue #2.

HQOonnY mMnuo o0eéiSa
HQOonmMY HnnT o0éiSa
HQomMnY nndgp o6e&dSa
HQOoMMY ymdm o6&GSa
11:10 RW  MIN_RATE_RATIO2 Minumum Rate Ratio 2 03
Defines the guaranteed minimum rate basewal

MAX_RATEO.

HQonnY alLbyw! ¢9u ' a!
HQOoAMY alLbyw! ¢9u ' M
HQomMnY alLbyw! ¢9u ' M1
HQomMMY alLbyw! ¢9n ' n

9:0 RW  MAX_RATE2 Maximum Rate 2 0x0
Defines the limited maximum rate for queue #
if MAX_RATE_ULMT2 is 0.
The valuespecified represents the size of 4
byte quota to be added into the queue #0
6dz01SG LISNJI mup >ao

For example :

If 512 is programmed, then the max rate limite
is:

pMH F n oeéedGdSakmup >a
131Mbps.
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2.19.11MIB Counter Descriptioifbase:0x1010_1000)

Accounting, Meter and GDMA Counter Table

0x000
0x004

Ox1F8
O0x1FC
0x200

0x2FC
0x300
0x304

0x308
0x30C

0x310¢
0x31C

0x320
0x324

0x328
0x32C
0x330
0x334
0x338
0x33C
0x34

0x34

0x38
0x34C

0x350¢
0x35C

0x36
0x364

0x338
0x36C
0x370
0x374

PPE_AC_BCNTO
PPE_AC_PCNTO

X O
PPE_AC_BCNT63
PPE_AC_PCNT63
PPE_MTR_CNTO
X O
PPE_MTR_CNT63
GDM1_TX_GBCNT
GDM1_TX_GPCNT

GDM1_TX_ SKIPCNT
GDM1_TX COLCNT
Reserved

GDM1_RX_GBCNT1
GDM1_RX_GPCNT1

GDM1_RX_OERCNT
GDM1_RX_FERCNT
GDM1_RX_SERCNT
GDM1_RX_LERCNT
GDM1_RX_CERCNT
GDM1_RX_FCCNT
GDM2_TX_GBCNT
GDM2_TX_GPCNT

GDM2_TX_SKIPCNT
GDM2_TX_COLCNT
Reserved

GDM2_RX_GBCNT
GDM2_RX_GPCNT

GDM2_RX_OERCNT
GDM2_RX_FERCNT
GDM2_RX_SERCNT
GDM2_RX_LERCNT

PGMI7620 V.10_040503

PPE Accounting Group #0 Byte Counter
PPE Accounting Group #0 Packet Counter

PPE Accounting Group #63 Byte Counter
PPE Accounting Group #63 Packet Counter
PPE Meter Group #0

PPE Meter Group #63

Transmit good byte count for CPU GDM
Transmit good packet count for CBDM
(exclude flow control frames)

Transmit abort count for CPU GDM
Transmit collision count for CPU GDM

Received good byte count for CPU GDM
Received good packet count for CPU GDM
(exclude flow control frame)

Received overflow error packet count for CPU GDM

Received FCS error packet count for CPU GDM

Received too short errgracket count for CPU GDM

Received too long error packet count for CPU GDM

Received IP/TCP/UDP checksum error packet count for CPU GDNM
Received flow control pkt count for CPU GDM

Transmit good byte count for PPE GDM

Transmit good packet count for PPE GDM
(exclude flow control frames)

Transmit abort count for PPE GDM
Transmit collision count for PPE GDM

Received good byte count f®@PESDM

Received good packet count fBPEGDM
(exclude flow control frame)

Received overflow error packet count iBPEGDM
Received FCS error packet countRPEGDM

Received too short error packet count f8PEGDM
Received too long error packet count 8PESDM
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0x378 GDM2_RX_CERCNT Received IP/TCP/UDP checksemor packet count foPPESDM
0x37C GDM2_RX_FCCNT Received flow control pkt count f&#PESDM
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2.20 Ethernet Switch

2.20.1Features

> >

>

IEEE 802.3 full duplex flow control

5x10/100 Mbps PHY

Supports Spanning Tr@ert (STP¥tates

- |EEE 802.1w Rapid Spanning Tree

- |EEBBO02.1s Multiple Spanning Tree with up to 8 spanning tree instances

2 KentriesMAC address tablmdexed by48-bit MAC addresXOR hash

- Satic entries are accessible through registers.

- IVL/SVL support based on IVL and FID from VLAN table

- Programmable aging timerno aging out, 1@ 1 000000 second; default is 300 sec.

QoS

- Four priority queues per podnd eight priorityqueueson port 6

- Packet classification based on incoming port, IEEE 802.1p or IP ToORHBEEEL rules

- Per portingress and egress rate limit control stepping irkxpsstepsup to 1Gbps

- Per queue MX-MIN bandvidth control with different schedulexq strict priority (SP), weighted fair
queue (WFQ), and mixed SP/WFQ
User priority remapping and DSCP remarking

16 VLANID

- Portandprotocotbased VLAN

- 802.1qg tag VLAN

- Double VLAN taggin@ in O)

- Per egress port 1:1 and N:1 VLAN tranlation
Leaky VLAN support

32 ACL Rules from Layer 1 tyér 4

- Rulesinclude port no., DA/SA, Ether Type, VLAN ID, IP Protocol, SIP/RIPPTGP/DP and user
defined content

- Actions support mirror, redirect, dropping, priority adjustnteand traffic rate policing

- Optional perport enable/disable of ACL function

MAC security, Locking a MAC address to an incoming port

- Disable learning or agg

- Limit SA learning number

IEEE 802.1xccess catrol protocol

- Acces®olicy based on port, MA&ddressand guest VLAN

- Access aatrol based on ACL rules

- Dropframes withunknown source MAC or destination MAC address

IGMAEMLD snoopingupport

- Suppots IPv4 IGMP v1/v2 and IPv6 MLD v1 hardwamping

- SupporsIPv4 IGMR3 and IPv6 MLD v2 partial png¢ 1S _EX(), TO_EX(), TO_IN()

BroadcastMulticast/Unknown DAstorm prevention
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2.20.2Block Diagram

cPU
P6 (Gl)
Link table Data buffer Addresstable GDM
Link Data Address Brid
Management Management Management oe
A A A
DMA DMA DMA DMA DMA DMA
MAC MAC MAC MAC MAC MAC
| | | | |
5 ports FEPHY
| | | | |
PO P1 P2 P3 PA PS5

Figure2-29 Ethernet Switch Block Diagram

2.20.3Frame Classfication

2.20.3.1Broadcast Frames

FTAG i | b

BC FFFFFFFFFRFF - Broadcast Frames
FFFFFFFFFRFF 08-06 ARP Request Frames
- 0806  ARP Reply Frames
FFFFFFFFFRFF 80-35 RARP Request Frami
- 80-35 RARP Reply Frames

ARP

RARP
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2.20.3.2Multicast Frames

[Frac | o»

PGMI7620 V.10_040503

MC Thefirst bit of MSB is - - Multicast Frames
MQO M
IGMP - 0800 0x02 IGMP Message
IP_MULT  01-00-5EXX%-XX-XX - - IPMulticast (UDP)
MLD - 86-DD 0x00 Hop-by-Hop
0x3A ICMPv6 (MLDv2)
IPV6 33-33-XXXXXHNXX - - IPv6 Multicast (UDP)
_MULT
BPDU 01-80-C200-00-00 - - Bridge Group Address (BPDU)
REV_01 01-80-C200-00-01 - - Clause 31 (MAC Control) of IEEE Std 8(
CONTROL - 8808 - Discarded
(PAUSE)
01-80-C200-00-01 8808 Followed by 00 MAC ControlPause Frame (< 1518 byte:
or Unicast DA 01 (Discarded)
REV_02 01-80-C200-00-02 - - Clause 43 (Link Aggregation) and Claus
57 (OAM) of IEEE Std 802.3
PAE 01-80-C200-00-03 888E - IEEE Std 802.1X PAE address
or Other
REV_03 01-80-C200-00-03 - -
REV_UN  01-80-C200-00-04 - - Reserved for future standardization
to 05 media access method specific
01-80-C200-00-06 to - - Reserved for futurstandardization
0D VLANaware Bridge specific
REV_OE  01-80-C200-00-0E IEEE Std 802.1AB Link Layer Discovery
Protocol multicast address
REV_UN  01-80-C200-00-0F Reserved for future standardization
VLANaware Bridge specific
REV_10 01-80-C200-00-10 All LANs Bridge Management Group
Address
REV_20 01-80-C200-00-20 GMRP Address
REV_21 01-80-C200-00-21 GVRP Address
REV_UN  01-80-C200-00-22 - - Reserved for future standardization
to
01-80-C200-00-xx
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2.20.3.3Unicast Frames

Uuc ¢KS wmad oAl - Unicast Frames

ARP FFFFFFFFFFFF 0806 ARP Request Frames
- 0806 ARP Reply Frames

RARP FFFFFFFFFFFF 80-35 RARP Request Frami

- 80-35 RARP Reply Frames

2.20.4Switch L2/L3 Address Table

The svitch has a2 K address tablbuilt in for packet lookup forwarding. All the entries can be shared and
mixed by L2 MAC address or L3 IP address accordéity®Edefinition. When the entry is regarded as
MAC address table, ii¢ used to forward packets by L2 DA dmaln packets by L2 SWhen the entry is
regarded as DIP address table, it is used to process IGMP/MLD snhooping. To support IGMPV3/ME[BV2,
entry is added to searctme Source IP list after DIP looip.

2.20.4.1MAC address table

7:0 11:.0 CVID Customer VID [11:0]
Customer VLAN ID is learned automatically from VLAN tag cbpeed
registerPPB¥.PORT_VID

14:12 FID Filter ID[2:0]
Filter ID is learned automatically from VLAN Table. 0 is the default #alue
VLAN Table is not applicable.

15 IVL Independent VID Learning
IVL is learned automatically from VLAN Table. O is the default value if VL
Table is not applicable.

63:16 ADDRESS MAC Address[47:0]
48-bit MAC Physical Address is searched by Destination MAC Addigss
learned from Source MAC Address.

3.0 1:0 TYPE Layer2/Layer3 Address Entry Type

2®00: MAC Address Entry
2®01: DIP Address Entry.
2010: Source IP Address Table (See Talk) 3
20®11:Reserved

3:2 STATUS Address Entry Live Status
2M00: Entry is empty
2001 Entry is dynami@nd valid
2®10:Reserved
2M11: Entry is static and canndie aged out or changed by hardware

11:4 PORT/ Destination Port Map
FILTER Bit4 : Port 0
X
Bit11: Prt 7

NOTEFrame dropped by DA Address through POBD=6
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12 LEAKY_EN

15:3 EG_TAG

18:6 USR_PRI

19  SA_MIR_EN

22:20 SA_PORT_F\

23 =
31:24 TIMER

PGMI7620 V.10_040503

Leaky VLAN Enable

1®0: Thisframe address will be blocked by VLAN (default)

1®1: This frame address can pass through VLAN

NOTE Leaky VLAN can be configured by ARL or Port Control Register bz
on the indication oMFCUC_ARL_LKYVMFCMC_ARL_LKYV.

Egress VLAN Tag Attribution
3M000: System default (Default)
3®001: Consitent
3®010,3D011: Reserved
3®100: Untagg

3®101: Swap

3®110: Tagged

3®111: Stack

User Priority from Address Table
0: Default

Source Address Hit to Mirror port
1®0: No action (default)
1®1: Frame is copied to mirror port when SA hit

Source Address Hit Frame TO_CPU Forwarding

3M0xx: System Default (Disable)

3®100: System Defauind CPU Port Excluded

3®101: System Defauind CPU Port Included

3®110: CPU Port Onfps long as the ingress port is not the CPU port. If tt
ingress port is the CPU port, then the system default and CPU port ai
excluded.)

3®111: Frame Dropped

Reserved

Age Timer

Programmable age timer. The age duration can be set from 1 to 1,000,0(
seconds. The field value will be reset to the regist&lC.AGE_CNihd
counted down by one eveiAAC.AGE_UNS§Econds.
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2.20.4.2DIP address table

7:0

3.0

15:.0

23:16

31:24

63:32

1.0

3.2

11:4

12

RESP_CNT Response Countgr5:0]
A response counter for each port is used to counttiienber ofconsecutive
No IGMP Repomlessagereceived before the Response Timer counts to
zero.
Bit[49:48]: Port 0
X
Bit[63:62]:Port 7

RESP_FLAG Response Flag[7:0]
After receivinghe Group Query or Group Specific Query, this flag is used
record any IGMP report message received for the corresponding port bef
the response interval counts to zero.
Bit40: Port 0
X
Bit47:Port 7

RESP_TIIMEI Response Timer[7:0]
This timeris set according to the maximum response time field in the Gene
Specific Query message and cauhdwn every 1 second. The default timer
for the General Query message(=0x0) is 10 seconds.

ADDRESS IP Multicast Destination IP Address[31:0]
The latest 32bit DIP(GA) for IPv4 or IPv6 packets

TYPE Layer2/Layer3 Addregntry Type
20®00: MAC Address Entry
2001: DIP Address Entry.
2®10: Source IP Address Table (See 3.3.2)
2011 Reserved

STATUS Address Entry Live Status
2M00: Group entry is empty
2®01:Group atry is dynamically valid whenever any IGMP report messa¢
receivedbefore the response timer counts to zero and the response
counter is not bigger than theobustness variable.
2010: Entry is static and the final port map will result from the SIP table

search.
2011: Entry is static ancdtan notbe aged out or changed by hardware
PORT / Destination Port Map or Filter Mode for IGMPv3/MLDv2
FILTER Bit4: Port O
X
Bit11: Rrt 7

LEAKY_EN Leaky VLAN Enable
1®0: Thisframe address will be blocked by VLAN (default)
1®1: This frame address can pass through VLAN
NOTELeaky VLAN can be configured by ARL or Port Control Register ba
on the indication oMFCUC_ARL_LKYVMFCMC_ARL_LKYV.
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15:13

1816

31:19

EG_TAG Egress VLAN Tag Attribution
3®000: System default (Default)
3M®001: Consistent
3®010to 3M®011: Reserved
3®100: Untagg
3®101: Swap
3®110: Tagged
3®111: Stack

USR_PRI User Priority from IGMP Table
0: Default

= Reserved

2.20.4.3SIP address table

7:0

3.0

Bits
31:0

63:32

1.0

3.2

11:4

31:19

SIP_ADR IP Multicast Source IP Addrg84.:0]
The latest 3bit IPv4 or IPvBource address

DIP_ADR IP MulticastDestinationlP Addres$31:0]
The latest 32it IPv4 or IPv@lestinaion or group address

TYPE Layer2/Layer3 Addregntry Type
2000: MAC Address Entry
2001: DIP Address Entry
2®10: Source IP Address Table (See 3.3.2)
2'b11:Reserved

STATUS Address Entry Live Status
2®00: Group etry is empty
2001to 10: Reserved
2011:Entry is static anadtan notbe aged out or changed by hardwa

PORT_MAF Port Member
Bit.4: Port O
X
Bit.1: Port7

- Reserved
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2.20.5Virtual LAN

2.20.5.1VLAN Table

0 VALID VLAN Entry Valid

3:1 FID Filtering Database
3®0: Default FID for all MAC address
X
307

154 S TAG1 (1) Service Tag ldentification
12-bit Service Tag ID for VLAN translation or Stack VLAN
(2) Service Tagdex
bit[6:4]: Port 0 STAG index
bit[9:7]: Port 1 STAG index
bit[12:10]: Port 2 STAG index
bit[15:13} Port 3 STAG index

23:16 PORT_MEN VLAN Member Control
Port O-
Bit 0 VID Port Member
X
Port7 -
Bit 7: VID Port Member
NOTEFrame dropped througRORT=®0.

26:24 USER_PRI Service Tag User Priority Value from VLAN Table
27 COPY_PRI Copy User Priority Value from Customer Priority Tag&wice Tag

28 VTAG_EN PerVLANEgressiag Control
Enable petVLANegress tag attribute by EG_CON and EG_TAG

29 EG_CON Egress Tag Consistent
Keep the original ingress tag attribute.
NOTEWhen the EG_CON is set, EG_TAG will be invalid for the outgoing.fr

30 IVL_MAC MAC Address Learned by Individual CVID
1'b0: MAC address will be learned by M&@ FID
1'b1: MAC address will be learned by M&@ CVID

31 PORT_STA( Portbased STAG
1'n0: S_TAG1 shows-b# VID
1'bl: S_TAG1 and S_TAG2 shevit STAG index on per port.

47:32 EG_TAG VLAN Egress Tag Control
Bit.41 to Bit.40(Port 0)¢
2®00: Untagged
2001:Swap
2®10: Tagged
2M11: Stack
X
Bit.55to Bit.54 (Port 7)
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59:48 S TAG2 (2) Service Tag Index
b[50:48]: Port 4 STAG index
b[53:51]: Port 5 STAG index
b[56:54]: Port 6 STAG index
b[59:57]: Port 7 STAG index

2.20.5.2VLAN tagging

The svitch cansupportcustomer and servicéLAN tag§inner/ outer VLAN tags) inside a frame. When a frame
is incoming, its VLAN tags will be stripped by one or two based on diffieigneiss porattributes ¢
PVCVLAN_ATTHRimilarly, their tags will besed for VLAN table search or MAC table search according to the
incoming port attribute.

Finally, the peiport egress tag control will be carried on the TX_CTRL side. The transmitted frame will follow
the egress control and carry the processed VLAN-&30 (service taggndVID1 (customer tag).

2.20.5.3User port

Sack
Port
RX_CTRL [ PARER Look-up Engine X CTR
| A
,,,,,,,,,,,,,,,,,,,,,,,,,,,, | ¢ AN | ‘ Al ‘ | T R
' VD1 i i -
Untagged o I ! VD1  VIDO ! Untag/ Consistent for untagged
iori ! ' [PvD#] [S/D# !
priprity-tagged | | [PvD#] [SD#] i
E"—E ! Data |EL|SA DA : Data |E/L| SA| DA : Tag/ Consistent for tagged
| . .
| | |
! : i ‘ Data ‘E/L‘ (F)VID#‘S‘-\‘DA‘
[ VID1 ' vib1 VDO : iDL
! VID# ' [viD# | [SVID#«- ! i
tagged | [VIDF] ! | ! ap
| Data |EL|vD#{sADA | | Data [E[sAlDA i | Data B sA[DA] | || Data |EL] VD% | A DA
| | ' |
: i o i VDO gack
0to N-1 VLAN i i | i
: 3 VLAN Table ‘ DaIa‘E{L‘ (FWID#‘S/ID#‘ SA‘DA‘
‘Data‘HL‘WD# V'D#‘SA“DA‘i CVIDE] SVIDF | MEMBER VDL VIDO ,
i OVIDE| SViDZ | MEVIBER Not appllcaplefor
i CVID#| SVID# | MEMBER NOTE transiation
QVID#| SVID# | MEMBER 1. etag_ctrl(bit[1]-VID1,bit[0]-
NOTE -SA Learning VIDO) --
1. RX_CTRLremove 1 VLAN tag on L2 space (at most 3 tags) | MACTable 00: Untag
2. Incoming frame attribute - : FORT 10: Tag
WrtaggedQ'priority-taggedQ4 ggedL| MQg %i PORT 01: Swap
11: Sack

MAGH | CVID#| POR
MAGCH# [CVID#| PORT

2. Consistent Tag Format attribute
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2.20.5.4Translation port

Tranglation
Port Look-u
RX CTRL ! PARSER cup TX CTR.
| Engine
————————————— Ao i l A . T
untagged or | ! VID1 VIDO | Untag/ Consistent for untagged
priority-tagged | VID1 ! !
. e
| | A
! i i ‘ Data ‘EIL‘(P)VID#‘SA‘DA‘
[ ' Vb1 VDO
tagged | VID1 : VID# | [OVID#]* : VIDL  guap
I .
[owa [ou B0 Comafodolod | [oua oo
[ ! . | !
| AR 0 S
0to N-1 VLAN i I | I
! | MAC Table ‘ Data ‘EIL‘(P)VID#‘ O/ID#‘SA‘DA‘ ot
‘Data‘ElL‘VID# VID#‘SA‘ DA‘ VIAGE] OViDE T PORT VIDL VIDO applicable
, MAGE| CVID# | PORT Note:
i MAG#| CVID# | PORT ote. . .
NOTE MAGE oD | FORT 1. etag_ctrl(bit[1]-VIDL, bit[0]-VIDO) -
1. RX_CTRL Remove 1 VLAN tag on L2 space (at most 3 (138; ;’:;ag
tags) . VLANTable  o1: Swap

2. All HDis set to zero (no IVL). oVDET n/a TMEMBERl 11 Sack

3. Incoming frame attributes - : .
L e QVID# | n/a [MBVIBER| 2. (onsistent Tag Format attribute
WataggedQPriority-taggedQ#- ggedL], OVIDE | /a [MBEVIBER R

CQVID# | n/a |[MBVBER

2.20.5.5Stack port

Transparent
Port
RX CTRL | PARSER Look-up Engine X CTRL
I
,,,,,,,,,,,,,,,,,,,,,,,,,,,, i | A I oo —
| vID1 VIDO ! | Untag/ Consistent for Untagged
| [PD#][SMDE] VDL VDO
| o Som | [ow s
[ oo '
edeslol] [N e ool -
i VD1 VDO ! ‘ Data ‘EIL‘ VID#‘S‘-\‘DA‘
2tagged | PvD#] [SVD#] ' wiD1 VIDO ! (3"31
i I I
|Data &1 | VID#| D] | DA‘: : | Swap/ Qonsistent for 1-tagged
0to N-1 VIAN [ : : ‘ Data ‘EIL‘ SVID# ‘SA‘DA‘ Not
Not‘ DaIa‘EIL‘VID# VID#‘ SJID‘SA‘DA‘ : wD1 VDO | O s oo o PRI
I — nsistent for 2-tagged
applicable Untaggedor | | !
priority-tagged | ; VLAN Table ‘ Data ‘I:‘[L‘(P)VID#‘S/ID#‘S‘-\‘DA‘
e N Y DS VL Voo
applicable; CVID#| SVID# |MBEMBER NOTE
. CQVID#| SVID# |[MBEVIBER X A
NOTE ! OViD# | SviD# TMEVIBER 1. etag_ctrl(bit[1]-VID1, bit[0]-VIDO) -
1 00: Unt
1 RX_CTRLFquveZVLANtagson L2 space (at most 4 tags) L_SALearning 07 ag
2. Port Hlter Attribute ; - 1ag
a. Admit-all Frames | MACTable  01:swap
b. Admit only VLAN-Tagged Frames MAG# | CVID#| PORT 11: Sack )
c. Admit only Untagged or Priority-Tagged Frames MAGH | CVID#| PORT 2. Consistent Tag Format attribute
3. Incoming frame attributes - MAGCH# | QVID#| PORT
WntaggedQPriority-taggedQW ggedL, MAG# |CVID# | PORT
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2.20.5.6Transparent port

Transparent
Port
RX CTRL ! PARSER Look-up Engine TX CTRL
[ AL
fffffffffffff g ey i A oy Al | P —
untagged or i VID1 ! ' Untag/ Consistent
priority-tagged | [ |
| I | Type + Data, SA
]! [ ] s
i _ !
' i i
! i i ‘Type+Data‘ PVID# SA‘DA‘
! | VD1 VDO
e | [Pao#] (SDF* 0| s
i .
‘ Data ‘EIL‘VID# SA‘DA‘ @ ‘ Data ‘E(L‘VID# SA‘DA‘! ‘Type+DaIa‘SA‘DA‘ i ‘Type+Da1a‘ SVID# s«‘ DA‘
! L : VIDO | Srack
i Lo !
0to N-1VLAN | - | | |
: OtoN-1VLAN | VLAN Table ‘Type+DaIa‘ PVID#‘S/ID# SA‘DA‘
oo s ] o 2 A 5 o o

| | oI S v, MO
I 1. etag_ctrl(bit[1]-VID1, bit[0]-VIDO) --
CVID#| SVID# |MEMBER 00: Untag ’

NOTE L-9A Learning 10T

1. RX_CTRL passthrough VLAN tags on L2 space (at most 2 tags) T MACTable : ag

2. Incoming frame attributes - 01: Swap

iority- " MAGE [OVIDF] PORT | 11: Sack
‘WntaggedQpriority-tagged ¥t ggedL| MAGH# |CVID#| PORT 2. Gonsistent Tag Format attribute

MAGH [CVID#[ POR
MAG# [CVID# | PORT

2.20.6 Access Control Logic

ACLRule Control is a 3@ntry table with a linear loolup engine. Each packet can fisithgleor multiple hit

entries from the ACL rule control. For general packet control, the first hit entry will be taken and followed on
the packet process. As for the rdtmit, multiple entries can be appliei the same packet.
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2.20.6.1ACL Block Diagram

Packet Parser (Pipe-0)

Look-Up Engine (Pipe-1)

I
I
Packet Parser ACL Rule Table Hit Flag | Hit Flag  ACL Rule Control
I
I

RX 614120 — @ s )
-DItS — -DItS —
CTRL (5 5] 5 g — L60its ] .

-Source Port- L

—_— [ —

—Header Hit» : l :
-Word Offset- - . :
--------- . N T
................. l
.................. I
51 50 48 47 40 39 33 32 31 16 15 0..
OFST_TP .1 | WORD_OFST BIT_MASK|CMP_PAT 1- Rule
EN oy | SPo [6:0] S [15:0] [15:0] —

2.20.6.2ACL Rule Table

1:0 15:0 CMP_PAT

3:2 15:0 BIT_CMP

4 0 RES
7:1  WORD_OFS

5 70 SP

6 2.0 OFST_TP

PGMI7620 V.10_040503

Comparison Pattern
This fieldcontainsthe 16-bit datacomparisonpattern.

Comparison Patterialidation

This fieldshows whethethe bit-map comparisoris valid for the corresponding
CMP_PAT bit.

0: Not valid

1: valid

Reserved

Word Offset
2-byte offset in the corresponding OFST_TP.
NOTEOx3Hs the reserved and invalid offset value.

Physical Source Port Bitmap
SP[7:0]Port 7to port 0

Format Type for Word Offset Range

3'b000: MAC Header (ihalingVLAN tags and Length/Type) (L2 Offset)
3'b001: L2 Payload (L2 Offset)

3'b010: IP Header (L3 Offset)

3'b011: IP Datagram (L3 Offset)

3'b100: TCP/UDP Header (L4 Offset)

3'b101: TCP/UDP Datagram (L4 Offset)

3'b110: IPv6 Header (L3 Offset)

3'b111: Reserved

ACL Valid Bit
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2.20.6.3ACL Rule Control

Table2-3 Rule Mask

7:0 63:0 HIT_PAT Hit Pattern
When a valid bit is set in this table, it means that the
corresponding pattern in the rule table must be hit and
necessary.
If all the valid bits can be found in the rule flag, then the rule
control can be applied on this packet.

Table2-4 Rate Control

13:0 RATE Per Flow Ingress Rate Lir@iontrol
Per the rate limit, multiple rule controls can constrain one
packet. Generally, the minimum ingress rate will limit the flow
rate.
14®0: 0 * 64Kbps
14®1: 1 * 64Kbps
14®2: 2 * 64Kbps

X
14®3D09: 15625 64 Kbps(1000Mbps)
14 RES Reserved
15 RATE_EN Per Flow Ingress Rate Limit Enable (Multi/First)
3:2 14:0 RATE_ACCU Per Flow Ingress Rate LirAitcumulator
15 - Reserved

Table2-5 Rule Control

2.0 PORT_FW FrameTO_CPWorwarding

3d0xx: System Default (Disable)

3®100 System Defaulind CPU Port Excluded

3®101 System Defaukind CPU Port Included

3110 CPU Port OnkAs long as the ingress port is not the CPU port.
the ingress port is the CPU paithen the system default and CPU
port are excluded.)

3®111 Frame Dropped

3 MIR_EN Frame Copy to Mirror Port
6:4 PRI_USER User Priorityfrom ACL
7 PORT_EN Force Destination Port Selection

1®0: Destination port is based on ARL or register
1®1: Destination port is based on PORT.

1 7.0 PORT Destination Port Member / VLAN Port Member
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2.0 EG_TAG Egress VLAN Tag Attribution
3M®000: System DefaulDisable)
3®001: Consistent
3®010,3®011: Reserved
3®100: Untagged
3®101: Swap
3®110: Tagged
3®111: Stack

3 LKY_VLAN Leaky VLAN

4 PPP_RM PPPoE Header Removal

5 SA SWAP Source MAC Address Swap

6 DA_SWAP Multicast MAC Destination Address Swap

IPv4: 0100-5Exx-xxxx (From Destination IP)
IPV6: 3333-xx-xxXxx-xX (From Destination IP)

7 VLAN_PORT_E Swap VLAN Pokember with PORT

2 2:0 CNT_IDX Counter Group Index
3 ACL_CNT_EN Enable ACL HibGnt (Multi/First)
4 INT_EN Interrupt EnablgMulti/First)

ACL_MANG Management Frame Attribute

76 - Reserved

3 2:0 CNT_IDX Counter Group Index

(Counte) 3 ACL_CNT_EN Enable ACL HibGnt (Multi/First)
4 INT_EN Interrupt EnablgMulti/First)
5 ACL_MANG Management Frame Attribute
76 - Reserved

6:4 0 DROP_PCD_SE Selects theoriginal drop precedence value or ACL contablle defined

(trTCM) drop precedence value

1 CLASS_SLR_SI Selecs the original class_selector value or ACL control table defined
class selector value

4:2 CLASS SLR User defined class selector

7:5 DROP_PCD_R User defined drop precedence value for red cgacket

2.0 DROP_PCD_Y User defined drop precedence value for yellow color packet
5:3 DROP_PCD_G User defined drop precedence value for green color packet

6 RED_DROP_R Red color packet drop according to RED englhthis bit is reset, the
drop precedence is depending on ABS_DROP_R.

7 ABS_DROP_R Red color packet drop absolutely

0 RED_DROP_Y Yellow color packet drop according to RED endirthis bit is reset, the
drop precedence is depending on ABS_DROP_Y.

1 ABS_DROP_Y Yellow colopacket drop absolutely
2 RED_DROP_G Green color packet drop according to RED engine
7:3 ACL_CLASS _IC Qass index fothe 32-entries Meter Table
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Table2-6 trTCM Meter Table

63:48 RW Committed Information Rate
16M0: 0 * 64Kbps
16®@1: 1 * 64Kbps
X
16@FFFF65536 64 Kbps
NOTE1* 64 Kbps means that ACL will add 1
token (1:Byte) to the CBS burst bucket every 1:
>s.

47:32 RW PR Peakinformation Rate 0x0
16M0: 0 * 64Kbps
16®1: 1 * 64Kbps
X
16@FFFF65536 64 Kbps
NOTE1* 64 Kbps means that ACL will add 1
token (1-Byte)to the PBSburst bucket every 125
>s,

31:16 RW CBS Committed Burst Size 0x0
The maximum number of bytes allowed for
incoming packetso burst above the CIR, but sti
be marked greenThe CBS burst size should be
larger than CIR for token added.

15:0 RW PBS PeakBurstSize 0x0
The maximum number of bytes allowed for
incoming packets to burst above the CIR and <
be marked yellowThe PBS burst size should be
larger than R for token added.
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2.20.7ARL Registar(base: 0x1a1_0000)

2.20.7.1List of Registers

288 0x0000 MISC1 MISC | Register 254
289 0x0004 PFC PPE Forwar@ontrol Register 254
290 0x0008 AISR ACL Interrupt Status Register 254
291 O0xWO0C AGC ARL GlobaControl Register 254
292 0x0010 MFC MAC Forward Control Register 255
293 0x0014 VTC VLAN TAG @trol Register 256
294 0x0018 ISC IGMP Snooping Control Register 257
295 0OxM01C IMC IGMP/MLD Mssage Control Register 258
296 0x0020 APC ARP and PRIEE Control Register 260
297 0x0024 BPC BPDU and RFAControl Register 262
298 0x0028 RGAC1 REV_0 and REV_02 Control Register 264
299 0x002C RGAC2 REV_B8 and REV_OE Control Register 266
300 0x0030 RGAC3 REV_@ and REV_20 Control Register 267
301 0x0034 RGAC4 REV_21 and REV_UN Register 269
302 0x0038 PMC Protocol Mdch Control Register 271
303 O0x003C PBG1 Protocol Based Group {CRegister 272
304 0x0040 PBG2 ProtocolBased Group HIl Register 272
305 0x0044 UPW User Priority Weight Register 272
306 0x0048 PEM1 User Prority Egress Mapping | Register 272
307 O0x004C PEM2 User Prioity Egress Mappint Register 273
308 0x0050 PEM3 User Priority Egress Mapping Il Register 273
309 0x0054 PEM4 User Priority Egress Mapping IV Register 273
310 0x0058 PIM1 DSCP Ruiity Ingress Mapping | Register 274
311 0Ox005C PIM2 DSCP Priority Ingress Mapping Il Register 274
312 0x0060 PIM3 DSCP Ruiity Ingress Mapping 11l Register 274
313 0x0064 PIM4 DSCP Priority Ingress Mapping IV Register 275
314 0x0068 PIM5 DSCP Ruiity Ingress Mapping V Register 275
315 0x006C PIM6 DSCP Priority Ingress Mapping VI Register 275
316 0x0070 PIM7 DSCP Ruiity Ingress Mapping VII Register 276
317 0x0074 ATAl Address Table Access | Register 276
318 0x0078 ATA2 AddressTable Access Il Register 276
319 O0x007C ATWD Address Table Write Data Register 277
320 0x0080 ATC Address Tale Control Register 277
321 0x0084 TSRA1 Table Search Read AddrddRegister 279
322 0x(0088 TSRA2 TableSearch Read AddreHsRegister 279
323 0x008C ATRD AddressTable Read Data Register 279
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324 0x0090 VTCR VLAN Tale Control Register 280
325 0x0094 VAWD1 VLANand ACL Write DatbRegister 281
326 0x0098 VAWD?2 VLANand ACL Write Datth Register 283
327 O0x9C TRTCM Two Rate Three Color Mark Register 284
328 0Ox00A0 AAC Address Age Control Register 285
329 Ox00A4 DHCP DHCPv4red DHCPv6 Control Register 285
330 0x0100 VTIM1 VID to Table Index Map 1 Register 287
331 0x0104 VTIM2 VID b Table Index Map 2 Register 287
332 0x0108 VTIM3 VID to Table Index MapRegister 287
333 0x010C  VTIM4 VID b Table Index Mag Register 288
334 0x0110  VTIM5 VID to Table Index MapRegister 288
335 O0x0114  VTIM6 VID b Table Index Map Register 288
336 0x0118  VTIM7 VID to Table Index MapRegister 288
337 O0x0L1C  VTIM8 VID b Table Index MaB Register 288
338 0x@00 DBGC Debug Control Register 288
339 0xR04 DBGD1 DebugDatal Register 290
340 0xQ08 DBGD2 Debug Datdl Register 290
341 O0xR0OC DBGCNT Debug Counter Register 290
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2.20.7.2Register Descriptions

288.MISC1: MISC | Registeffget: 0xM00)

31:0 - - Reserved

289 PFCPPE Forward Control Registeffget: OxGDO4)

31:4 - Reserved

3 RW PPE_EN PPE PorEnable 0x0
MQonyY b2 tt9
MQO MY PBB/pord f S

2:0 RW PPE_PORT PPE Port Number 0x0
Sets the PPE port number.
0QKAY t2NI n
X
0QKTY t2NI T

290.AISR: ACL Interrupt Status Regisbéisét: OxGDOS)

31:.0 WI1C ACL_ISR 32 ACL Interrupt Status
(Refer toACL_Rule_Contiol

291.AGC: ARL Global Control Registéfsét: OXGDOQ

31:19 - - Reserved
18 RO ACL_INIT Access Control LisACID) Table Initialzation 0x1
Done

1'b0: ACL Table is busy
1'bl: ACL Table is clear

17 RO VLAN_INIT VLAN TablénitializationDone Ox1
1'b0: VLAN Table is busy
1'b1: VLAN Table is cleaned

16 RO ADDR_INIT ADDR TablkitializationDone 0x1
1'b0: ADDR Table is busy
1'b1: ADDR Table is cleaned

15 RW RATE_COMP Rate Limit Compensation 0x0
Add or subtracthe specific byte number while
calculating the packet length
1'b0: Add
1'b1: Minus

14:8 RW COMP_BNUM Compensation BytBlumber 0x18
The added/subtracted byte number for the rat
limit or the meter table.
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LOCAL_EN Local Port Forwardingnable
1'b0: Drop fames at the local port
1'b1: Allowframe forwardingto the local port

6 RW  ARL_PADDING ARL Data Padding 0x0
Sets ARL tadd byte padding up to 4Bytes
when the length of the data field of the
incoming frame is less than &§tes.
1'b0: Osable(default)
1'b1:Enable

5 RW ACL_MULTI EnableMultiple ACL Hit 0x0
1'b0: Only the first hit ACL entry
1'b1: Alow multiple ACL hit entries on Rate,
Interrupt, and MIB

4 RW L2LEN_CHK Layer 2 Frame Length Check 0x1
Enable alength check on lengtencapsulated
frame. Dropslength error frames when the
value of the ELEN field of this frame is bigger
than the length of the data field.
1'b0: Disable
1'bl:Enable

3 RW CTRL_DROP MAC Control Frame Drop Ox1
Drops MAC control frames with ETYPE=0x88(
1'b0: Disable(default)
1'bl:Enable

2 RW VLAN4CPU TO_CPU VLAN Member 0x0
Sets the TO_CPU frame to check VLAN
members.
1'b0: Ignore VLAN member
1'b1:Check VLAN membsr

1 RW ARL_PRI ARL Resolution Priority 0x0
1'b0: PO is the lowest priority
1'b1: PO is the highest priority

0 RW ARL_RST_N ARL Enable (Soft Reset) Ox1
1'b0: Reset the ARL engine
1'bl: Enable ARL engine

292.MFC: MAC Forward Control Registefget: Ox@M10)

31:24 RW BC_FFP Broadcast Frame Flooding Ports Ox7F
If MAC receives broadcast frames, this field
indicates the flooding ports.
NOTE:
1. The flooding port excludgthe received port
on the switch
2CNJ YS RNZLILISR KOK 2 dz3 |
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23:16 UNM_FFP Unknown Multicast Frame Flooding Ports Ox7F
If MAC receives multicast frames which can n
be found on the ARL, this field indicates the
flooding ports.
NOTE:
1. The flooding port wilexclude the received
port by HW.
22CNJ} YS RNERLILISR (K02 dzal

15:8 RW UNU_FFP Unknown Unicast Frame Flooding Ports Ox7F
If MAC receives the unicast or multicast frame
which can not be found on the ARL. The field
indicates the flooding port.
NOTE:
1. The flooding port will excludes the received
port by HW)
22CNJ} YS RNRBLILISR (K2dAl

7 RwW CPU_EN CPU PorEnable 0x0
Enablesthe CPU porspecified in @U_PORT
MiD: No CPU porbests.
M Q Eralsle

6:4 RW CPU_PORT CPU Port Number 0x0
Setsthe CPU port number
0QKnY t2NI n
X
0QKTY t2NI T

3 RW MIRROR_EN Mirror PortEnable 0x0
Enable the mirror port specified in
MIRROR_PORT
M Q 0 nryirroba®ailable
M Q E&Eraldle mirror

2.0 RwW MIRROR_PORT Mirror Port Number 0x0
Setsthe mirror port number
0QKnY t2NI n
X
0QKTY t2NI 7

293.VTC: VLAN TAG Contragister ¢ffset: 0xGD14)

31:18 - - Reserved
17 RW MC_ARL_LKYV Multicast Frame ARL Leaky VLAN Enable 0x0
MQomY !'asS [9!l'Y, ¢g9b A
multicast frames.
M Q06 n PVOM@E SKYV_EN Rort Control
register to control the multicast frames
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UC_ARL_LKYV Unicast Frame ARL Leaky VLAN Enable
MQOoMY &S [9!Y, y9b A\
unicast frames
M Q0 n PVQUG BXYV_EN in Port Control
register to control theunicast frames

158 - - Reserved 0x0
7.0 RW GUEST_MEM Guest VLAN Member OxFF

The assigned VLAN member for these frames
which can not pass 802.1x authentication.

294.1SC: IGMP Snooping Control Regisiéfisét: OxM18)

31:24 RO LRN_RP Learned Router Post OX7F
Showshe router ports for IGMP/MDL
messagsincluding the default and learned

ports.
23:21 - - Reserved 0x0
20 RW DWN_GRADE_EN IGMP v2 to v1 Aut@owngradeEnable 0x0

Enables an automatic downgraftem IGMPv2
to vl due to a IGMPv1 report message.
MQonY 5AalotsS

M Q Enaldle

19 RW MLD_RP_EN MLD Router Port Learning Enable 0x0
Enablesautomaticrouter port learning
automaticallybased on MLD queries.

MQonY 5AalofsS
MQomMY 9ylofS

18 RW IGMP_RP_EN IGMPRouter Port Learning 0x0
Enablesautomaticrouter port learningobased
on IGMP queries.

MQonY 5AalofsS
MQomY 9ylofS$s

17:16 RW ROBUST_VAR Robustness Variable 0x2
Definesthe maximum allowable number of
IGMP Query messagthat may belost
consecutively
0: Reserved
1: Onetime
2: Twotimes (default)

3: Threetimes
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15:8 RW QRY_INTL

7:0 RW DEF_RP

Query Interval 0x7D
Together with the Robustness Variable, the

Query Interval sets the agrut time for router

ports automatically learned from IGMP Query

frames.

Ageout time =(QRY_INTL * ROBUST_VAR)

(unit: sec)

Default Router Port Ox7F
Setsthe default router port which will not be

aged out when IGMP/MLD router port learning

is enabled.

295.IMC: IGMP/MLD Message Control Registéfisét: OxM10)

31 RW  MLD_RPT_MIR

30:28 RW  MLD_RPT_FW

27 RW  MLD_MANG_FR
26 RW  MLD_PAE_FR
25 RW  MLD_BPDU_FR

24:22 RW MLD_EG_TAG

PGMI7620 V.10_040503

Initial Value

MLD Report/Done Message to Mirror Port 0x0
MQonY 5AalofsS
MQOoMY CNIYS O2LIASR G
MLD Report/Done Message TO_CPU 0x0
Forwarding
0 Q0 n E E \defdule (disatSey
0 Q0 M n YdefduBaadiC8Yort excluded
0 Q0 M m YdefguBaadiC8&Yort included
0 Q0 M M Jpoft orlyt(As long as the ingress
port is not the CPU port. If the ingress por
is the CPU port, then the system default
and CPU port are excluded.)
0 Q06 MMM droppedd Y S

MLD Message as Management Frame Ox1
MQOonY 5AalotsS

MQo MY wShhadRénRiramed

MLD Message as PAE Frame 0x0
MQonY 5AalotsS

MQomMY wS3IFNRSR | a t!¢

MLD Message as BPDU Frame 0x0
MiD: NonBPDU Frame

MQomMY wS3IFNRSR |a .t!

MLD Message Egress VLAN Tag Attribution 0x0
0 Q0 n nn Ydefdud @isaSey

oQonnmY [ 2yaraiaSyi

0Qo oI MMY wSaASNBSR

Description

z

oQomannyY | yiul33asSR
oQomnanmyY { gl LJ
oQommny ¢F3IISR
oQommmY { G O}
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MLD_LKY_VLAN MLD Leaky VLAN Enable
MQonY 5Aalofs
MQomMY 9yLlofS

20 RW MLD_PRI_HIGH MLD Force the Highest Priority 0x1
MQONnY deféuli G SY
MQomMY ! daaAiA3dySR (2 GK!

19 RW MLD_QUE_MIR MLD Query Message to Mirror Port 0x0
M Q Disable
MQOMY CNIYS O2LIASR G

18:16 RW MLD_QUE_FW MLD Query Message TO_CPU Forwarding 0x0

0 Q06 n E E \defdule (disatSey

0 Q06 M n YdefduBaadiC8Yort excluded

0 Q0 M m YdefguBaadiC8&Yort included

0 Q0 M M Jpoft orlyt(As longas the ingress
port is not the CPU port. If the ingress por
is the CPU port, then the system default
and CPU port are excluded.)

0QomMMMY CNI YS 5NERLILISI

15 RW IGMP_RPT_MIR IGMP Report/Leave Message to Mirror Port 0x0
MQonY 5AalofsS
MQO MY CNJI WBorotLJA SR (i ;

14:12 RW IGMP_RPT_FW IGMP Report/Leave Message TO_CPU 0x0
Forwarding
0 Q06 n E E \defdul(BisatSey
0 Q0 ™M n YdefduBahdiC8&Y port excluded
0 Q0 M M YdefduB&aPSuit included
0 Q0 M m Jpoft orlyt(Als long as the ingress
port isnot the CPU port. If the ingress port
is the CPU port, then the system default
and CPU port are excluded.)
0 Q0 MMM ¥ropPedl Y S

11 RW IGMP_MANG_FR IGMP Message as Management Frame 0x1
MQonY 5Aalofs
MQOo MY wShhaydRénRiramed

10 RW IGMP_PAE_FR IGMP Message as PAE Frame 0x0
MQonY 5AalotsS
MQomY wS3IFNRSR a t!¢

9 RW IGMP_BPDU_FR IGMP Message as BPDU Frame 0x0
M Q6 n BPUFKaMe
MQomMY wS3IFNRSR a .t!
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IGMP_EG_TAG IGMP Message Egress VLAN Tag Attribution 0x0

0 Q 0 s/Bysrend Default (Disable)
oQonnmyY [/ 2yaraasSyi
oQonmnIoQonmmyY wSaSNJI
oQomnnyY ! yil 33SR
oQomnanmY {4l LI
oQommnyY ¢l 33SR
oQommmY { G O}

5 RW IGMP_LKY_VLAN IGMP Leaky VLAN Enable 0x0
MQonY 5AalotsS
MQomMY 9yLlofS

4 RW IGMP_PRI_HIGH IGMP Force the HigheBtiority 0ox1
MQONnY defédul G SY
MQomMY ! aaA3dySR G2 GK!

3 RW IGMP_QUE_MIR IGMP Query Message to Mirror Port 0x0
MQonY 5Aalofts
MQOoMY CNIYS O2LIASR

2.0 RW IGMP_QUE_FW IGMP Query Message TO_CPU Forwarding 0x0
0 Q0 n E E \efdule(disaiBey
0 Q0 M n YdefduBaadiC8Yort excluded
0 Q0 M m YdefguBaadiC8&Yort included
0 Q0 m m Jpoft orlyt(As long as the ingress
port is not the CPU port. If the ingress por
is the CPU port, then the system default
and CPU porare excluded.)
0 Q06 MMM droppedd Y S

296 APC: ARP and PPPoE Control Regidteet: OXGDZO)

31:28 - Reserved

27 RW PPP_MANG_FR PPPoE Discovery as Management Frame Ox1
MQonY 5A&lofS
MHi1: Regarded as managemdrame

26 RW PPP_PAE_FR PPPOE Discovery as PAE Frame 0x0
MQonY 5AalotsS
MQomMY wS3IlFNRSR & t!¢

25 RW PPP_BPDU_FR PPPOE Discovery as BPDU Frame 0x0
M Q6 n BPUFKame
MQomMY wS3IFNRSR Fa .t

(@1}
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24:22 PPP_EG_TAG PPPoE Discovery Egress VLAN Tag Attributio 0x0
oQonnnyY {@adSY 5ST¥I dz
oQonnmyY [/ 2yaraasSyid
oQo oo mMmY wSASNIBISR
oQomnnyY ! yil33SR
oQomamyY { gl LI
oQommnyY ¢l 33ASR
oQommmY { G O}

21 RW PPP_LKY_VLAN PPPoE Discovery Leaky VLAN Enable 0x0
MQonY 5AalotsS
Mmi1: Ehable

20 RW PPP_PRI_HIGH PPPoE Discovery Force the Highest Priority Ox1

MQOonY deféuli G SY
MQomMY ! aaArAdySR G2 GKE
19 RW PPP_MIR PPPOE Discovery Mirror Port 0x0
MQonY 5AalofsS
MQOMY CNIYS O2LIASR iz
18:16 RW PPP_PORT_FW PPPoE Discovery TO_CPU Forwarding 0x0
0 Q6 n E E \defdule (disatsey
0 Q0 mn n YdefduBahdiC&Yort excluded
0 Q0 M m YdefduBaadiCE®Yort included
0 Q0 M m Jpoft orlyi(As long as the ingress
port is not the CPU port. If thiegress port
is the CPU port, then the system default ai
CPU port are excluded.)
0 Q0 MMM dropPedl Y S

15:12 - - Reserved 0x0

11 RW ARP_MANG_FR ARP/RARP as Management Frame ox1
MQonY 5AalofsS
MQomMY wS3II NRSRamed Yl y
10 RW ARP_PAE_FR ARP/RARP as PAE Frame 0x0
MQonY 5AalofsS
MQomMY wS3IFNRSR & t!¢
9 RW ARP_BPDU_FR ARP/RARP as BPDU Frame 0x0
M Q6 n BPUZFkame
MQomMY wS3IFNRSR & .t
8:6 RW ARP_EG_TAG ARP/RARP Egress VLAN Tag Attribution 0x0
oQonnnyY {e&adSy 5ST¥I dz
0 lD01: Consistent

n

0QooMoIIMMY wSaSNBSR
oQomnnyY ! yil33sSR
oQomamyY {4l LI
oQommnyY ¢l 33SR
oQommmY { G O}
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ARP_LKY_VLAN ARP/RARP Leaky VLAN Enable
MQonY 5AalotsS
M Q dEnable
4 RW ARP_PRI_HIGH ARP/RARP Force the Highest Priority 0x1

MQONnY deféuli G SY
MQomMY ! aaAdySR G2 GK¢
3 RW ARP_MIR ARP/RARP Mirror Port 0x0
MQonY 5AalofsS
MQOMY CNIYS O2LIASR iz
2:0 RW ARP_PORT_FW ARP/RARP TO_CPU Forwarding 0x0
0 Q06 n E E \defqule(disabfay
0 Q06 mn n YdefduBaadiC8®Yort excluded
0 Q06 M m YdefduBaadiC8ort included
0 Q0 M M Jpoft orlyt(As long as the ingress
port is not the CPU port. If the ingress port
is the CPU port, then the system default ai
CPU port are excluded.)
0 Q06 MMM dropPddl Y S

297 BPCBPDU and PAE Control Registéfsét: OXCD24)

31:28 - Reserved

27 RW PAE_MANG_FR PAE as Management Frame Ox1
MQOonY 5AalotsS
MQOo MY wSnhhaydRénRiramed

26 RW PAE_FR PAE Frame 0x1
MQonY 5Aalofs
M Q Regdrded as PAE frame

25 RW PAE_BPDU_FR PAE as BPDU Frame 0x0
M Q0 n BPIUZFsame
MQomMY wS3IFNRSR Fa .t!

24:22 RW PAE_EG_TAG PAE Egress VLAN Tag Attribution 0x0

Qonnny {ééﬁSY 5S¥I dz

QonnmY [/ 2yaraidsSyi

Qo oMo MMY wS$S SNJZSR

Q 0 MUntagyed

QomamyY { g1l LI

QommnanyY ¢F33ISR

QommmY {0 O

21 RW PAE_LKY_VLAN PAE Leaky VLAN Enable 0x0
MQOonY 5AalotsS
MQomMY 9yl ofS

O 0O 0O O0OO0OO0OOo
Q)(

20 RW PAE_PRI_HIGH PAE Force the Highest Priority 0x1
MQdnY {e aiSY 5STI dzt
MQomMY !aaA3dySR (2 (K
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PAE_MIR PAE to Mirror Port
MQonY 5Aalofts
MQoMY CNIYS O2LIASR ;

18:16 RW PAE_PORT_FW PAE TO_CPU Forwarding Ports 0x0
0 Q0 n E E \efdulg(@isab®Y
0 Q0 ™M N n YdefduBahdiC&Yort excluded
0 Q06 M m YdefguBaadiC&Yort included
0 1€110: CPWort only (As long as the ingress
port is not the CPU port. If the ingress por
is the CPU port, then the system default
and CPU port are excluded.)
0 Q0 MMM ¥roppadl Y S

15:12 - - Reserved 0x0
11 RW BPDU_MANG_FR BPDU as Management Frame 0x1
MUD: Disable o
MQO MY w Shhhabhdmenkframed
10 RW BPDU_PAE_FR BPDU as PAE Frame 0x0

MQonY 5AalotsS
MQomMY wS3IFNRSR & t!¢
9 RW BPDU_FR BPDU Frame 0ox1
M Q6 n BPUZFkame
MQomMY wS3IFNRSR Fa .t!
8:6 RW BPDU_EG_TAG BPDU Egress VLAN Pdgibution 0x0
QonnnyY {@&aisSy 5
QonnmY [/ 2yarais
Qo oMo MmmMmY wSaSsSN
QomnannyY | yar33asr
QomnamyY {41l LI
QommnyY ¢ 33ISR
QommmY {GF O
5 RW BPDU_LKY_VLAN BPDU Leaky VLAN Enable 0x0
MQonY 5Aal of
MQOo MY [ @hable ['Db
4 RW BPDU_PRI_HIGH BPDU Force the Highest Priority 0x1
MQonY {e&adasSy 5STI dzt i
MQomMY ! aaA3IySR G2 (K¢

19 RW BPDU_MIR BPDU to Mirror Port 0x0
MQonY 5A4al 0
MQomMY CNIYS O2LIASR {;

O O O0OO0OO0OO0oOOo

+ U
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BPDU_PORT_FW BPDU TO_CPU Forwarding

0 Dxx: Systendefault (disablg

0 Q0 ™ n n YdefduBaadiC&Yort excluded

0 Q06 M m YdefguBandiC&Yort included

0 Q0 M M Jpoft orlyt(As long as the ingress
port is not the CPU port. If the ingress por
is the CPU port, then the system default
and CPU port are excluded.)

0 Q0 MMM ¥ropPadl Y S

298.RGAC1: REV_01 and REV_02 Control Regiiset:(0x®28)

31:28 - - Reserved 0x0

27 RW R02_MANG_FR REV_02 as Management Frame Ox1
MQonY 5AalotsS
Mil: Regarded amanagement frame
26 RW RO2_PAE_FR REV_02 as PAE Frame 0x0
MQonY 5Aalofts
MQomMY wS3IFNRSR & t!
25 RW R02_BPDU_FR REV_02 as BPDU Frame 0x0
M Q6 n BPUZFgame
MQomMY wS3IFNRSR Fa .t
24:22 RW RO2_EG_TAG REV_02 Egress VLAY Attribution 0x0
QonnnyY {@&aisSy 5
QonnmyY [/ 2yaraasSy
Q0 joNMYD I MmY wSaSNE
Qomnny | i
QomamyY { gl LI
QommMnyY ¢F33SR
QommmyY { G O
21 RW R02_LKY_VLAN REV_02 Leaky VLAN Enable 0x0
MQO MY [émmé +[ ! b
MQonY 5Aal of S
20 RW R02_PRI_HIGH REV_02 Force the Highest Priority 0x1
MQomMY ! aaA3IySR G2 (K¢
MQONnY deféuli G SY
19 RW R02_MIR REV_02 to Mirror Port 0x0
MQOonY 5AalotsS
MQOoMY CNIYS O2LIASR Gz

[{g}

(8]

O O O0OO0OO0OO0oOOo
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18:16 RW R02_PORT_FW REV_02 TO_CPU Forwarding

o Dxx: Systendefault (disabld)

0 Q0 ™M n n YdefduBaadiC&Yort excluded

0 Q06 M m YdefguBadiC&Yort included

0 Q0 M m Jpoft orlyi(As long as the ingress
port is not the CPU port. If the ingress port
is the CPU port, then the system defautida
CPU port are excluded.)

0 Q0 MMM ¥roppadl Y S

15:12 - - Reserved 0x0

11 RW RO1_MANG_FR REV_01 as Management Frame Ox1
MQOonY 5AalotsS
MQo MY wShhaydRénRiare &
10 RW R01_PAE FR REV_01 as PAE Frame 0x0
MQonY 5AalotsS
MQomMY wS3IFNRSR & t!
9 RW RO1_BPDU_FR REV_01 as BPDU Frame 0x0
MQonY 5Aalofs$S
MQomMY wS3IFNRSR Fa .t
8:6 RW RO1_EG_TAG REV_01 Egress VLAN Tag Attribution 0x0
oQonnnyY {@adSy 5S¥I dz
oQonnmY [/ 2yaraasSyid
0Qo oI MMY wSaASNBSR
oQomnnyY | yil33ISR
oQomnmY { gl LI
01110: Tagged
oQommmyY { i O}
5 RW RO1_LKY_VLAN REV_01 Leaky VLAN Enable 0x0
MQOoMY [ Smable +[! b
MQOonY 5AalotsS
4 RW  RO1_PRI_HIGH REV_01 Force the Highest Priority Ox1
MQomY ! aaA3dySR (2 GK¢
MQONnY deféuli G SY
3 RW RO1_MIR REV_01 to Mirror Port 0x0
MQonY 5Aalofs
MQOMY CNIYS O2LIASR Gz
2.0 RW RO1_PORT_FW REV_01 TO_CPU Forwarding 0x0
0 Q0 n E E \efdule (disaiSey
0 Q0 mn n YdefdukaadC&Yort excluded
0 Q6 mn m YdeffukandiC8port included
0 Q0 M m Jpoft orlyt(As long as the ingress
port is not the CPU port. If the ingress port
is the CPU port, then the system default a
CPU port are excluded.)
0QomMMMY CNI YS 5NPBLILISF

NOTE: For more information on this register, badticast Frames

[{o}

(g2}
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299 RGAC2: REV_03 and REV_OE Control Regfﬁet Ox®2Q

31:28 - Reserved

27 RW ROE_MANG_FR REV_OE as Management Frame Ox1
MQonY 5A&aloftsS
MQOo MY wShhaydRénRiramei
26 RW ROE_PAE_FR REV_OE as PAE Frame 0x0
MQonY 5AalofS
MQomMY wS3aFNRSR |a t!
25 RW ROE_BPDU_FR REV_OE as BPDU Frame 0x0
MQonY 5AatkofS
MQomMY wS3IFNRSR & .tE
24:22 RW ROE_EG_TAG REV_OEgress VLAN Tag Attribution 0x0

[{g)

0 Q0 n n n Ydefdu @isaQey
oQonnmyY [/ 2yaraasSyid
oQommMdAnIMmmMY wSaSNBSR
oQomnannyY ! yil33SR
oQomnanmyY {4l LI
oQommnyY ¢l 33SR
oQommmY { G O}

21 RW ROE_LKY_VLAN REV_OE Leaky VLAN Enable 0x0
MQO MY 9y|6fé
MQOonY 5AalotsS

20 RW  ROE_PRI_HIGH REV_OE Force the Highest Priority Ox1

MQomMY !aaA3IySR (G2 GKE
MQONnY deféuli G SY

19 RW ROE_MIR REV_OE to Mirror Port 0x0
MQonY 5Aalofs
MQOMY CNIYS O2LIASR

18:16 RW ROE_PORT_FW REV_OE TO_CPU Forwarding 0x0
o lDxx: Systendefault (disablg
0 Q0 mn n YdefduBaadiC&Yort excluded
0 Q0 M ™ YdefduBahdiC&WYort included
0 Q0 ™M m Jpoft orlyt(Als long as the ingress
port is not the CPU port. If the ingress port
is the CPU port, then the system defauldal
CPU port are excluded.)
0 Q0 MMM ¥roppadl Y S

15:12 - Reserved 0x0

11 RW R03_MANG_FR REV_03 as Management Frame Ox1
MQonY 5AalofsS
MQOo MY wShhaydR&nkfrainel

10 RW R03 BPDU_FR REV_03 as PAE Frame 0x0
MQonY 5Aal of
MQomMY wS3IF NR

NY

S
SR & t!¢
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8:6

2:0

RW

RW

RW

RW

RW

RO3_BPDU_FR

RO3_EG_TAG

RO3_LKY_VLAN

RO3_PRI_HIGH

RO3_MIR

RO3_PORT_FW

REV_03 as BPDU Frame

MQonY 5AalofsS

MQomMY wS3IFNRSR & .tE
REV_03 Egress VLAN Tag Attribution

0 Q0 n n n YdeffuB (dishtdeyy
oQonnmyY [/ 2yaradaSyd
oQoml\QmmMMY wSaSNBSR
oQomnnyY ! yil 33SR
oQomMnmY {ral LJ

01110: Tagged

oQommmY { G O}

REV_03 Leaky VLAN Enable

MQomMY 9ylofS

MQonY 5Aalofts

REV_03 Force the Highest Priority

MQomMY ! aa4A3IySR G2 (K¢
MQONnY deféuli G SY

REV_03 tMirror Port

MQonY 5AalofsS

MQOMY CNIYS O2LIASR iz

REV_03 TO_CPU Forwarding

0 Q0 n E E \efdule(disaiSey

0 Q0 M n YdefduBaadiC8Yort excluded

0 Q0 M m YdefguBaadiC&Yort included

0 Q0 M M Jpoft orlyt(Als long as the ingress
port is not the CPU port. If the ingress port
is the CPU port, then the system default a
CPU port are excluded.)

0 Q06 MMM droppedl Y S

NOTE: For more information on this register, dadticast Frames

300.RGAC3: REV_10 and REV_20 Control Regiset:(Ox®30)

31:28
27

26

25

RW

RW

RW

R20_MANG_FR

R20_PAE_FR

R20_BPDU_FR

PGMI7620 V.10_040503

Reserved

REV_20 as Management Frame
MQonY 5AalotsS

MIiE1: Regarded asmianagemenframe
REV_20 as PAE Frame

MQonY 5AalofsS

MQomMY wS3IFNRSR & t!
REV_20 as BPDU Frame

MQonY 5AalotsS

MQomMY wS3IFNRSR | a .t

[{g}

(83}

P

0x0

0x0
ox1
0x0

0x0

Initial Value

0x0
0ox1

0x0

0x0
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24:22 R20_EG_TAG REV_20 Egress VLAN Aggbution

Q6 n n n Ydefgud @isaiey

QonnmY [/ 2yaraidsSyi

QoMo MmmMmY wSaSNIBSR

QomnnyY | yar33sSR

QomamyY { gl LI

QommnanyY ¢F33ISR

QommmyY { G O

21 RW R20_LKY_VLAN REV_20 Leaky VLAN Enable 0x0
MQomMY 9yLlofS
MQonY 5AalofsS

20 RW R20_PRI_HIGH REV_2®-orce the Highest Priority Ox1
MQomMY ! aaA3JySR G2 (K¢
MQONnY deféuli G SY

19 RW R20_MIR REV_20 to Mirror Port 0x0
MQonY 5AalofsS
MQOMY CNIYS O2LIASR Gz

18:16 RW R20_PORT_FW REV_20 TO_CPU Forwarding 0x0
0 Q6 n E E \defdulg(disabfely
0 Q0 mn n YdefduBaadiC&Yort excluded
0 Q0 M M YdefduBahdiC&WYort included
0 Q0 ™M m Jpoft orlyt(Als long as the ingress
port is not the CPU port. If the ingress port
is the CPU port, then the system default a
CPU port are exctled.)
0 Q0 MMM ¥roppadl Y S

15:12 - - Reserved 0x0

11 RW R10_MANG_FR REV_10 as Management Frame Ox1
MQOonY 5AalotsS
MQOo MY wShhadténiRanle &
10 RW R10_PAE_FR REV_10 as PAE Frame 0x0
MQOonY 5AalotsS
MQomMY wS3IFNRSR | a t!
9 RW R10_BPDU_FR REV_10 as BPDU Frame 0x0
MQonY 5Aalofs
MQomMY wS3IFNRSR a .t
8:6 RW R10_EG_TAG REV_10 Egress VLAN Tag Attribution 0x0
0 Q06 n n n Ydeffuk @isaSey
oQonnmY [ 2yaraiaSyi
0Qo oo MMY wSaASNBSR
QomnnyY ' yidl33asSR
QomnamyY { &l LJ
QommnyY ¢l 33ISR
Q0 \Btack Y

O O O0OO0OO0oOO0oOOo

O

(42}
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R10_LKY_VLAN REV_10 Leaky VLAN Enable
MQomMY 9yLlofS
MQonY 5Aalofs

4 RW R10_PRI_HIGH REV_10 Force the Highest Priority 0x1
MQomMY ! aaA3IySR G2 (K¢
MQONnY deféuli G SY

3 RW R10_MIR REV_10 to Mirror Port 0x0
M Q MDisable
MQoMY CNIYS O2LIASR ¢z

2:0 RW  R10_PORT _FW REV_10 TO_CPU Forwarding 0x0

0 Q6 n E E \defdule (disatSey

0 Q06 M n YdefduBaadiC8Yort excluded

0 Q0 M m YdefguBaadiC8&Yort included

0 Q0 ™M M Jpoft orlyt(Als long as thengress
port is not the CPU port. If the ingress port
is the CPU port, then the system default a
CPU port are excluded.)

0 Q0 MMM droppedl Y S

NOTE: For more information on this register, dadticast Frames

301.RGAC4: REV_21 and REV_UN Regjfiwet( 0x®34)

31:28 - - Reserved 0x0

27 RW RUN_MANG_FR REV_UN as Management Frame Ox1
MQonY 5AalofsS
MHi1: Regarded asmanagemenframe

26 RW RUN_PAE_FR REV_UN as PAE Frame 0x0
MQonY 5AalofsS
MQomMY wS3IFNRSR a t!¢

25 RW RUN_BPDU_FR REV_UN as BPDU Frame 0x0
MQonY 5Aatkots
MQomMY wS3IFNRSR a .t!

24:22 RW RUN_EG_TAG REV_UN Egress VLAN A#gbution 0x0
0 Q0 n n n Ydefdul @isaSey
oQonnmyY [/ 2yaraiasSyid
oQo MO MmMY wSaSNBSR
oQomnannyY ! yil33ISR
oQomnanmY {41 LI
oQommnyY ¢l 33SR
oQommmY { i O}

21 RW RUN_LKY_VLAN REV_UN Leaky VLAN Enable 0x0
MQomMY 9YyLofS
MQonY 5AalotsS

20 RW RUN_PRI_HIGH REV_UNrorce the Highest Priority 0x1
MQomMY ! 3aA3ySR (2 GK!
MQONnY deféuli G SY
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RUN_MIR REV_UN to Mirror Port
MQonY 5A&alofSs
MQoMY CNJIYS O2LIASR

18:16 RW  RUN_PORT_FW REV_UN TO_CPU Forwarding 0x0
0 Q0 n E E \defqulé(disabfey
0 Q0 M N n YdefduBahdiC&Yort excluded
0 Q0 M M YdefguBaadiC8Yort included
0 Q0 M m Jpoft orilyi(As long as the ingress
port is not the CPU port. If the ingress por
is the CPU port, then the system default
and CPU port are exaad.)
0 Q0 MMM droppeddl Y S

15:12 - - Reserved 0x0

11 RW R21_MANG_FR REV_21 as Management Frame 0x1
MQonY 5AalofsS
MQo MY wShhaydRénRarie &
10 RW R21 PAE_FR REV_21 as PAE Frame 0x0
MQonY 5AalofsS
MQomMY wS3IFNRSR & t!¢
9 RW R21 BPDU_FR REV_21 as BPDU Frame 0x0
MQonY 5AalofsS
MQomMY wS3IFNRSR & .t!
8:6 RW R21_EG_TAG REV_21 Egress VLAN Tag Attribution 0x0
0 Q0 n n n Ydefdu @isaSiey
oQonnmyY [/ 2yaraiasSyid
oQo oMo MmmY wSASNIBSR
oQomnnyY ! yil33ISR
oQomnanmY {41l LI
¢

oQomMmMnY I 33S8SR
0 Q0 \Btack Y
5 RW  R21_LKY_VLAN REV_21 Leaky VLAN Enable 0x0

MQomY 9ylofS$S
MQonY 5AalotsS

4 RW R21 _PRI_HIGH REV_21 Force the Highest Priority 0x1
MQomMY ! AaA3ySR (2 GK!
MQONnY deféuli G SY

3 RW R21_MIR REV_21 to Mirror Port 0x0
M Q Disable
MQOoMY CNIYS O2LIASR i

PGMI7620 V.10 040503 Page2700f 522



<" Ralink

A MEDINTEK
COMPANY

MT7620 PROGRAMMING GUIDE
Integrated 802.11n MAC/BBP and 2.4 GHz RF/FEM Routepn-a-Chip

R21_PORT_FW

REV_21 TO_CPU Forwarding

0 Q0 n E E Yefdule (didatdey

0 Q0 M n n YdefduBahdiC&Yort excluded

0 Q0 M M YdefguBahdiC8Yort included

0 Q0 M M Jpoft orlyt(As long as théngress
port is not the CPU port. If the ingress por
is the CPU port, then the system default
and CPU port are excluded.)

0 Q0 MMM dropPadl Y S

NOTE: For more information on this register, badticast Frames

302.PMC: Protocol Match Control Registeffget: Ox®38)

31:30 -

29 RW
28 RW
27:24 RW
7:6 -

21 RW
20 RW
19:16 RW
15:14 -

13 RW
12 RW

11:8 RW

7:0 -
NOTE

TYPE3_EN
TYPE3_VLD
TYPE3_ENCAP
TYPE2_EN
TYPE2_VLD
TYPE2_ENCAP
TYPE1_EN
TYPE1_ VLD

TYPE1_ENCAP

1. Where applicable,

0: Disable
1: Enable

Reserved 0x0
TYPE 3 Match Enable 0x0
TYPE 3 Valudalid 0x0
Encapsulated Frame Typalue 0x0
Reserved 0x0
TYPE 2 Match Enable 0x0
TYPE 2 Value Valid 0x0
Encapsulated Frame Typalue 0x0
Reserved 0x0
TYPE 1 Match Enable 0x0
TYPE 1 Value Valid 0x0

MQOoAY ¢,.t9 m I dzS A
bR 2y Qjii.e. ®hablddlgffect

MQOoMY ¢,t9 m I fdzS A
valid.

Encapsulated Frame Type 0x0
Bit0: Ethernet Il

Bitl: RFC_1042

Bit2: IPX Raw 802.3

Bit3: 802.2/802.3 Length Encapsulated

Reserved 0x0

2.Type 0 is the defauliroup ID GID for all unmatched frames.

PGMI7620 V.10_040503
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31:16

15:.0

RW

TYPE1

TYPE 1 Value 0x0000

Ethernet 1l: Matched with EtherType

RFC_1042: Matched with SNAP Type

IPX Raw 802.85 2 y Q& O NB

802.2/802.3 Length Encapsulate: Matched wi
DSAP[15:8] and SSAP[7:0]

Reserved 0x0000

NOTEType 0 is the defaugjroup ID (GID) for all unmatched frames.

304.PBG2: Protocol Based GroupllRegisterdffset: Ox®40)

31:16
15:0

RW
RW

Name
TYPE3
TYPE2

Description Initial Value
TYPE ¥alue 0x0000
TYPE 2 Value 0x0000

305. UPW: User Priority Weight Registefféet: Ox®44)

31:24
23
22:20
19
18:16

15
14:12
11
10:8
7

6:4

3

2:0

RW

RW

RW

RW

RW

RW

ARL_UPW

PORT_UPW

DSCP_UPW

TAG_UPW

PPE_UPW

ACL_UPW

Reserved

Reserved -
ARL User Priority Weight (MAC/DIP Hit) 0x2
Reserved -

Port-Based User Priority Weightalue 0x3
Weights range fron@x0to Ox7.

Reserved -
DSCP Priority Weight (IPv4) 0x4
Reserved -
Priority Tag User Priority Weight 0x5
Reserved -
PPE User Priority Weight 0x6
Reserved -
ACL User Priority Weight (ACL Hit) 0x7

306.PEML1: User Priority Egress Mapping | Registésgt: 0xM48)

31:30
29:27
26:24
23:22
21:16
15:14
13:11

RW
RW
RW
RW

RW

TAG_PRI_1
QUE_CPU_1
QUE_LAN_1

DSCP_PRI_1

TAG_PRI_0

PGMI7620 V.10_040503

Description
Reserved 0x0
User Priority 1 Priority Tag Value 0x1
User Priority 1 CPU Queue Selection 0x0
User Priority 1 LAN Queue Selection 0x0
User Priority 1 DSCP Value 0x08
Reserved 0x0
User Priority O Priority Tag Value 0x0
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10:8 RW QUE_CPU_O User Priority 0 CPU Queue Selection
7:6 RW QUE_LAN_O User Priority 0 LAN Queue Selection Ox1
5.0 RW DSCP_PRI_O User Priority 0 DSCP Value 0x0

307.PEM2: User Priorititgress Mapping Il Registeffcet: Ox®M4Q

31:30 - - Reserved 0x0
29:27 RW TAG_PRI_3 User Priority 3 Priority Tag Value 0x3
26:24 RW QUE_CPU_3 User Priority 3 CPU Queue Selection 0x3
23:22 RW QUE_LAN_3 UserPriority 3 LAN Queue Selection 0x1
21:16 RW DSCP_PRI_3 User Priority 3 DSCP Value 0x18
15:14 - - Reserved 0x0
13:11 RW TAG_PRI_2 User Priority 2 Priority Tag Value 0x2
10:8 RW QUE_CPU 2 User Priority 2 CPU Queue Selection 0x1
7:6 RW QUE_LAN_2 UserPriority 2 LAN Queue Selection 0x0
5:0 RW DSCP_PRI_2 User Priority 2 DSCP Value 0x10

308.PEM3: User Priority Egress Mapping Il Regisfésef: Ox®50)

31:30 - - Reserved 0x0
29:27 RW TAG_PRI_5 User Priority 5Tag Priority Tag Value 0x4
26:24 RW QUE_CPU 5 User Priority 5 CPU Queue Selection 0x5
23:22 RW QUE_LAN_5 User Priority 5 LAN Queue Selection 0x2
21:16 RW DSCP_PRI_5 User Priority 5 DSCP Value 0x28
15:14 - - Reserved 0x0
13:11 RW TAG_PRI_4 UserPriority 4 Priority Tag Value 0x4
10:8 RW QUE_CPU_4 User Priority 4 CPU Queue Selection 0x4
7:6 RW QUE_LAN_4 User Priority 4 LAN Queue Selection 0x2
5:0 RW DSCP_PRI_4 User Priority 4 DSCP Value 0x20

309. PEM4: User Priority Egress Mapping IV Registiyet: 0x®54)

31:30 - - Reserved 0x0
29:27 RW TAG_PRI_7 User Priority 7 Priority Tag Value 0x7
26:24 RW QUE_CPU 7 User Priority 7 CPU Queue Selection Ox7
23:22 RW QUE_LAN_7 User Priority 7 LAN Queue Selection 0x3
21:16 RW DSCP_PRI_7 User Priority 7 DSCP Value 0x38
15:14 - - Reserved 0x0
13:11 RW TAG_PRI_6 User Priority 6 Priority Tag Value 0x6
10:8 RW QUE_CPU_6 User Priority 6 CPU Queue Selection 0x6
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5.0

RW
RW

QUE_LAN_6
DSCP_PRI_6

User Priority 6 LAN Queue Selection

User Priority 6 DSCP Value

310.PIM1: DSCP Priority Ingress Mapping | Registise(: OxM58)

0x30

31:30 - - Reserved 0x0
29:27 RW PRI_DSCP_09 User Priority foDifferentiated Services Code 0x1
Point OSCPOb001_001
26:24 RW PRI_DSCP_08 User Priority for DSCP 0b001_000 0ox1
23:21 RW PRI_DSCP_07 User Priority for DSCP 0b000_111 0x0
20:18 RW PRI_DSCP_06 User Priority for DSCP 0b000_110 0x0
17:15 RW PRI_DSCP_05 User Priority for DSC#®000_101 0x0
14:12 RW PRI_DSCP_04 User Priority for DSCP 0b000_100 0x0
11:9 RW PRI_DSCP_03 User Priority for DSCP 0b000_011 0x0
8:6 RW PRI_DSCP_02 User Priority for DSCP 0b000_010 0x0
5:3 RW PRI_DSCP_01 User Priority for DSCP 0b000_001 0x0
2.0 RW PRI_DSCP_00 User Priority for DSCP 0b000_000 0x0

311.PIM2: DSCP Priority Ingress Mapping |l Registise{: OxM50)

Name Description
31:30 - - Reserved 0x0
29:27 RW PRI_DSCP_19 User Priority for DSCP 0b010_011 0x2
26:24 RW PRI_DSCP_18 User Priority for DSCP 0b010_010 0x2
23:21 RW PRI_DSCP_17 User Priority for DSCP 0b010_001 0x2
20:18 RW PRI_DSCP_16 User Priority for DSCP 0b010_000 0x2
17:15 RW PRI_DSCP_15 User Priority for DSCP 0b001_111 0x1
14:12 RW PRI_DSCP_14 UserPriority for DSCP 0b001_110 0x1
11:9 RW PRI_DSCP_13 User Priority for DSCP 0b001_101 0x1
8:6 RW PRI_DSCP_12 User Priority for DSCP 0b001_100 0x1
5:3 RW PRI_DSCP_11 User Priority for DSCP 0b001_011 0x1
2:0 RW PRI_DSCP_10 User Priority for DSCP 0b001_010 0ox1

312.PIM3: DSCP Priority Ingress Mapping Il Redisfiset: 0x@M60)

31:30 - - Reserved 0x0
29:27 RW PRI_DSCP_29 User Priority for DSCP 0b011_101 0x3
26:24 RW PRI_DSCP_28 User Priority for DSCP 0b011_100 0x3
23:21 RW PRI_DSCP_27 User Priority for DSCP 0b011_011 0x3
20:18 RW PRI_DSCP_26 User Priority for DSCP 0b011_010 0x3
17:15 RW PRI_DSCP_25 User Priority for DSCP 0b011_001 0x3
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14:12 PRI_DSCP_24 User Priority for DSCP 0b011_ 000

11:9 RW PRI_DSCP_23 User Priority for DSCP 0b010_111 0x2
8.6 RW PRI_DSCP_22 User Priority for DSCP 0b010_110 0x2
5:3 RW PRI_DSCP_21 User Priority for DSCP 0b010_101 0x2
2.0 RW PRI_DSCP_20 User Priority for DSCP 0b010_100 0x2

313.PIM4: DSCP Priority Ingress Mappingé&dgister ¢ffset: OxM64)

31:30 - - Reserved 0x0
29:27 RW PRI_DSCP_39 User Priority for DSCP 0b100_111 0x4
26:24 RW PRI_DSCP_38 User Priority for DSCP 0b100_110 0x4
23:21 RW PRI_DSCP_37 User Priority for DSA»100_101 0x4
20:18 RW PRI_DSCP_36 User Priority for DSCP 0b100_100 0x4
17:15 RW PRI_DSCP_35 User Priority for DSCP 0b100_011 0x4
14:12 RW PRI_DSCP_34 User Priority for DSCP 0b100_010 0x4
11:9 RW PRI_DSCP_33 User Priority for DSCP 0b100_001 0x4
8:6 RW PRI_DSCP_32 User Priority for DSCP 0b100_000 0x4
5:3 RW PRI_DSCP_31 User Priority for DSCP 0b011_111 0x3
2.0 RW PRI_DSCP_30 User Priority for DSCP 0b011_101 0x3

314.PIM5: DSCP Priority Ingress Mapping V Regisffise{: OxM68)

Name Description
31:30 - - Reserved 0x0
29:27 RW PRI_DSCP_49 User Priority for DSCP 0b110_001 0x6
26:24 RW PRI_DSCP_48 User Priority for DSCP 0b110_000 0x6
23:21 RW PRI_DSCP_47 User Priority for DSCP 0b101_111 0x5
20:18 RW PRI_DSCP_46 User Priority foDSCP 0b101_110 0x5
17:15 RW PRI_DSCP_45 User Priority for DSCP 0b101_101 0x5
14:12 RW PRI_DSCP_44 User Priority for DSCP 0b101_100 0x5
11:9 RW PRI_DSCP_43 User Priority for DSCP 0b101_011 0x5
8:6 RW PRI_DSCP_42 User Priority for DSCP 0b101_010 0x5
5:3 RW PRI_DSCP_41 User Priority for DSCP 0b101_001 0x5
2.0 RW PRI_DSCP_40 User Priority for DSCP 0b101_000 0x5

315.PIM6: DSCP Priority Ingress Mapping VI Regdtfsef: OxM60)

31:30 - - Reserved 0x0
29:27 RW PRI_DSCP_59 User Priority for DSCP 0b111_011 0ox7
26:24 RW PRI_DSCP_58 User Priority for DSCP 0b111_010 0ox7
23:21 RW PRI_DSCP_57 User Priority for DSCP 0b111_001 0ox7
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20:18

17:15 RW
14:12 RW
11:9 RW
8:6 RW
5:3 RW
2.0 RW

PRI_DSCP_56
PRI_DSCP_55
PRI_DSCP_54
PRI_DSCP_53
PRI_DSCP_52
PRI_DSCP_51
PRI_DSCP_50

User Priority for DSCP 0b111 000

UserPriority for DSCP 0b110_111 0x6
User Priority for DSCP 0b110_110 0x6
User Priority for DSCP 0b110_101 0x6
User Priority for DSCP 0b110_100 0x6
User Priority for DSA®110 011 0x6
User Priority for DSCP 0b110_010 0x6

316.PIM7: DSCP Priority Ingress Mapping VII Regaftee(; 0x®70)

31:12 -

11:9 RW
8:6 RW
5:3 RW
2.0 RW

Name

PRI_DSCP_63
PRI_DSCP_62
PRI_DSCP_61
PRI_DSCP_60

Description
Reserved 0x0
User Priority for DSG111 111 Ox7
User Priority for DSCP 0b111 110 0x7
User Priority for DSCP 0b111 101 Ox7
User Priority for DSCP 0b111 100 0x7

317.ATAL: Address Table Access | Regisféset: Ox®74)

31:24 RW

23:16 RW
15:8 RW
7.0 RW

BYTE_O

BYTE_1
BYTE_2
BYTE_3

Initial Value

MAC Address [47:40] B3tinationIP (DIP) 0x0
Address [31:24]

MAC Address [39:32DIPAddress [23:16] 0x0
MAC Address [31:24DIPAddress [15:8] 0x0
MAC Addresf23:16] /DIPAddress [7:0] / 0x0

Source Port [7:0]

318 ATAZ2: Address Table Access Il Registse(: 0xGD78)

31:24 RW

23:16 RW
15:8 RW

7.0 RW

BYTE_O

BYTE_1
BYTE_2

BYTE_3

PGMI7620 V.10_040503

MAC Address [15: 8] éBrcelP(SIPAddress

[31:24]

MAC AddressT: 0] / SIFAddress [23:16] 0x0
SIP Address [15: 8] or 0x0
bit[15]: IVL

bit[14:12]: Filter ID[2:0]

bit[11:8]: CVID[11: 8]

NOTEWhen IVL is reset, MAC[47:0] and
FID[2:0] will be used to read/write the address
table. When IVL is set, MAC[47&01d
CVID[11:0] will be used to read/write the
address table.

SIP Addresg[0] or CVID[7:0] 0x0
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319.ATWD: Address Table Write Data Regisiffisét: Ox@7C)

Table2-7 Address Table WritBata RegisteMAC Address

31:24 RW TIMER Age Timer 0x0
23 RW MY_MAC MAC address is reserved for MY_MAC attribu 0x0
22:20 RW SA_PORT_FW Source Address Hit Frame Port Forwarding 0x0
19 RW SA_MIR_EN SourceAddress Hit to Mirror Port 0x0
18:16 RW USER_PRI User Priority 0x0
15:13 RW EG_TAG Egress VLAN Tag Attribute 0x0
12 RW LEAKY_EN Leaky VLAN Enable 0x0
11:4 RW PORT Destination Port Map 0x0
3:2 RW STATUS Address Entry Live Status 0x0
1:0 - - Reserved 0x0

Table2-8 Address Table Write Data RegistelP Entry

31:19 - - Reserved 0x0
18:16 RW USER_PRI User Priority 0x0
15:13 RW EG_TAG Egress VLAN Tag Attribute 0x0
12 RW LEAKY_EN Leaky VLAN Enable 0x0
11:4 RW PORT Destination Port Map 0x0
3:2 RW STATUS Address Entry Live Status 0x0
1:0 - - Reserved 0x0

Table2 9 Address Table Write Data RegistsiP Entry

31:12 - Reserved

11:4 RW PORT Destination Port Map 0x0
3:2 RW STATUS Address Entry Live Status 0x0
1:0 - - Reserved 0x0

320.ATC: Address Table Control Regishéfisét: OxGDSO)

31:28 - - Reserved

27:16 RO ADDR Address Table Access Index 0x0
The actual address table access index wiich
calculated froma 48-bit MAC address 32-bit
DIP, anch SIP addressfqr debugying
purposes)
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BUSY Address Table Is Busy
SW can set this bit to 1 only if this bit is reset.
After ATWDregisters are written and thikit is
set, this chipwill perform the corresponding
function accordig to AC_CMD, AC_SAT, and
AC_MAT included in this register.

14 RO SRCH_END Linear Search End 0x0
The linear search has reached the index end
the address table.

13 RO SRCH_HIT Linear Search Hit 0x0
The linear search has find the target based or
AC_MAT and return the data on TSRA1,2 anc
ATRD.

12 RO ADDR_INVLD AddressEntry is not Valid 0x0
The specifieeéntry is not valid for read or
removal access.
The specifie@ntry can not be modified or
added for write access. (hash collision)

11:8 RW AC_MAT Address Table Multiple Access Target 0x0
Whenever MATC register is written and bit.15
set, this chipwill perform the corresponding
function on the Address table based on
AC_CMIbits.

n Qo0 n n n n Yaddteds entrias! /

nQonnnmyY addfess erfiries Kk D!

n Qo n n mnaddresstentrie L t

n 0011: Alivalid address entry

n Qo n mn n-3tatic MACaddfeasgntries.

n Q0o n mn m-3tatic IFRddrgsgeytries.

4'b0110: All static MAGddressentries

4'b0111: All static DIRddressentries

nQomanny ! ft Niriedbasadd
on thespecific DIP from ATA2 register.

nQomnnamyY ! ff NBriedbdsadd !
on the specific SIP from ATAZ2 register.

4'n1010: All MAC Address entries with the
customer VID specifieth ATA2.CVID[11:0]

4'n1010: All MAGddress entries with the Filter
IDspecifiedin ATA2.FID[2:0]

4'h1100: All MAC Address entries with the
source ports specifieth ATAL.PORTJ[7:0]

4'n1101to 4'b1111: Reserved

7:6 - - Reserved 0x0
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AC_SAT Address Table Single Access Target
Whenever MATC register is written and bit.31
set, this chipwill perform the corresponding
function on the Address table based on FUNC
bits.
2'b00: SpecifiedMACaddress entry
2'b01:SpecifiedDIPaddress entry
2'b10: SpecifiedSIPaddress entry
2'b11:Specifiedaddress entr{read only)

3 - - Reserved 0x0

2.0 RW AC_CMD Address Table Access Command 0x0

3'b000: Read command (single entry)
3'h001: Write command (single entry)

NOTE Suppors modify, add, and remove
3'b010: Clean command (multiple entries)
3'b011: Reserved
3'h100: Start Search command (reset to 1st

entry)

3'h101: Next Search command (next entry)
3'b110to 3'b111: Reserved

321.TSRA1L: Table Search Read Addr&eyisterdffset: OxM84)

31:24 RO BYTE_O MAC Address [47:40] /DIP Address [31:24] 0x0
23:16 RO BYTE_1 MAC Address [39:32] /DIP Address [23:16] 0x0
15:8 RO BYTE_2 MAC Address [31:24] /DIP Address [15:8] 0x0
7.0 RO BYTE_3 MAC Address [23:16] /DIP Address [7:0] 0x0

322.TSRA2: Table SeaRbad AddresH Registerdffset: Ox@88)

3124 RO BYTEO MAC Addresfl5:8] /SIP Address [31:24] 0x0

2316 RO  BYTE_1 MAC Address [0] /SIP Address [23:16] 0x0

158 RO  BYTE.2 SIP Address [15:8] or 0x0
Bit[15]: IVL

Bit[14:12): Filter ID[2:0]
Bit[11:8]: CVID[11:8]
70 RO BYTE.3 SIP Address [0} 0x0

323.ATRD: Address Table Read Data Regffse(: Ox®M8C)

TabIe2 10 Address Table Read Data RegistéAC Entry

31:24 RO TIMER Age Timer
23 RO MY_MAC MAC address is reserved for MY_MAC attribu 0x0

PGMI7620 V.10 040503 Page2790f 522



7 Ralink MT7620 PROGRAMMING GUIDE
AMEDINTEK Integrated 802.11n MAC/BBP and 2.4 GHz RF/FEM Routepn-a-Chip
COMPANY

22:20 SA PORT_FW Source Address Hit Frame Port Forwarding 0x0

19 RO SA MIR_EN Source Address Hit to Mirror Port 0x0
18:16 RO USER_PRI User Priority 0x0
15:13 RO EG_TAG Egress VLAN Tag Attribute 0x0
12 RO LEAKY_EN Leaky VLAN Enable 0x0
11:4 RO PORT Destination Port Map 0x0
3.2 RO STATUS Address Entry Live Status 0x0
1:0 RO TYPE Address Entry Type 0x0

Table2 11 Address Table Read Data RegididP Entry

31:19 - Reserved

18:16 RO USER_PRI User Priority 0x0
15:13 RO EG_TAG Egress VLAN Tag Attribute 0x0
12 RO LEAKY_EN Leaky VLAN Enable 0x0
11:4 RO PORT Destination Port Map 0x0
3:2 RO STATUS Address Entry Live Status 0x0
1.0 RO TYPE Address Entry Type 0x0

TabIeZ 12 Address Table Read Data RegistP Entry

31:12 - Reserved

11:4 RO PORT Destination Port Map 0x0
3:2 RO STATUS Address Entry Live Status 0x0
1.0 RO TYPE Address Entry Type 0x0

324 VTCR: VLAN Table Control Registisdt: OXGDQO)

W1iC BUSY VLAN Table Is Busy
SW can set this bit to 1 only if this bit is reset.
After the VTCRegister is written and this bit is
set, this chipwill perform the corresponding
function on the VLAN table based on FUNC b

30:17 - - Reserved 0x0
16 RO IDX_INVLD Entry is not Valid 0x0
This index for the access control is out of the
valid index.
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15:12 RW FUNC Access Control Function
Whenever VTCR register is written and bit.31
set, this chipwill perform the corresponding
function on the VLAN table based on FUNC b
n Qo6 nnnn YspeeifiedMD Eintky Som
VAWD#egister based on VID bits
n D001: Write thespecifiedVID Entry though
VAWD#egister based on VID bits
n Qo nnmnY spackigddD entiy tvalid
based on VID bits
nQonnmmY spackigddD entiyFalid
based on VID bits
Q6 n M n Yspeeifiat ATL TakleSentry
Q06 n M MmY specKiddlicCE Tabl& &htry
Q06 n MM A YspaeifiedtffFCMiMeter Table
Q0 n MMM Y spechiddiiTEM NiekeS
Table
n Qo6 M NN YspeeificdATL MakkSentry
nQomnanmY spechiddlCE Maskedtry
n €1010: Readhe specifiedACL Rule Control
entry.
4'b1011: Writethe specifiedACL Rule Control
entry.
n Qo6 MmN th¥speeificd L Rate Control
entry.
4'b1101: Writethe specifiedACL Rate Control
entry.
nQommmnyY wSaSNBSR
4'b1111: Reserved
11:0 RW VID 1. VLAN ID Number: 0x@ Ox1F(16) 0x0
2. ACL table index: 0x6 Ox3F (64)
3. ACL mask contrddxOto Ox1F (32)

O3 3 3

325.VAWD1: VLAN and ACL Write DlaRegisterdffset: Ox®94)

Table2 13VLAN and AGNrite Datal RegistechLAN Entry

PORT_STAG Port-based 8rviceTAG

30 RW IVL_MAC Independent VLAN Learning 0x0

29 RW EG_CON Egress Tag Consistent 0x0

28 RW VTAG_EN Per VLAN Egress Tag Control 0x0

27 RW COPY_PRI Copy User Priority Value from Customer Prior 0x0
Tag for Stack VLAN

26:24 RW USER_PRI Service Ta(STAGYser Priority Value from 0x0
VLAN Table

23:16 RW PORT_MEM VLAN Member Control 0x0
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15:4 S TAG1 Service Tag |
3.1 RW FID Filtering Database 0x0
0 RW VALID VLAN Entry Valid 0x0

Table2 14VLAN and ACL Write Ddt®egisterACL Rule Table

31:16 RW BIT_MASK Comparison Pattern Mask
0: Nomask
1: Mask
15:0 RW CMP_PAT Comparison Pattern 0x0

Table2-15VLAN and ACL Write Ddt&egisterACL Rule Mask

31:0 RW ACL_MASK ACL Magi81:0] 0x0
0: No mask

1: Mask

Table2 16 VLAN and ACL Write DdtRegisterACL Rate Control

Reserved
30:16 RW RATE Per Flow Ingress Rate Limit Accumulator 0x0
15 RW RATE_EN PerFlow Ingress Rateénable 0x0
14 RW RATE_BKT Rate Bucket Selection 0x0
13:0 RW RATE_ACCU Per Flow Ingress Rate Limit Control 0x0

NOTE: For more information on this register, seeAl@. Rule Contrekction.

Table2 17VLAN and ACL Write DdtRegisterACL Rule Control

31:30 - Reserved

29 RW ACL_MANG Management Frame Attribute 0x0
28 RW INT_EN Interrupt Enable 0x0
27 RW ACL_CNT_EN Enabé ACL Hit Count 0x0
26:24 RW CNT_IDX Counter Group Index 0x0
23 RW VLAN_PORT_EN Swap VLAN Member 0x0
22 RW DA_SWAP Multicast MAC Address Swap 0x0
21 RW SA SWAP Source MAC Address Swap 0x0
20 RW PPP_RM PPPoE Header Removal 0x0
19 RW LKY_VLAN Leaky VLAN 0x0
18:16 RW EG_TAG Egress VLAN Tag Attribute 0x0
15:8 RW PORT Destination Port / VLAN Member 0x0
7 RW PORT_EN Force Destination port 0x0
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PRI_USER User Priority from ACL
3 RW MIR_EN Frame Copy to Mirror Port 0x0
2.0 RW PORT_FW Frame TO_CPU Forwarding 0x0

NOTE: For more information on this register, seeAl®. Rule Contrekction.

Table2 18VLAN and ACL Write DeltRegistertrTCM Meter Table

Committed BursSize
15:0 RW PBS Peak Burst &e 0x0

326.VAWD2: VLAN and ACL Write Didtaegisterdffset: OxM98)

Table2-19VLAN and ACL Write DdteRegisterVLAN Entry

31:16 RW S_TAG2 Service Tag Il 0x0
15:14 - - Reserved 0x0
13:12 RW P6_TAG P6 Egress Tag Control 0x0
11:10 RW P5 TAG P5 Egress Tag Control 0x0
9:8 RW P4 TAG P4 Egress Tag Control 0x0
7:6 RW P3 TAG P3 Egress Tag Control 0x0
5:4 RW P2 _TAG P2 Egress Tdgpontrol 0x0
3:2 RW P1 TAG P1 Egress Tag Control 0x0
1:0 RW PO_TAG PO Egress Tag Control 0x0

Table2 20VLAN and ACL Write DaleRegisterACL Rule Table

31:20 - Reserved

19 RW EN ACL Pattern Enable 0x0
18:16 RW OFST_TP Offset Range 0x0
15:8 RW SP Incoming Source Port Bihap 0x0
71 RW  WORD_OFST Word Offset 0x0
0 RW CMP_SEL Comparison mode selection 0x0

Table2 21VLAN and ACL Write DeltzRegisterACL Rule Mask

31.0 RW ACL_MASK ACL Mask[63:32]

Table2-22 VLAN and ACL Write DdtaRegisterACL Rate Control

31:.0 - - Reserved 0x0

Table2-23VLAN and ACL Write DdteRegisterACL Rule Control
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31:24 - Reserved

23:19 RW ACL_CLASS_IDX ACL Class Index 0x0
The ACL flow meter allows users to color cod
IP packet flows based on their rate.

18 RW RED_DROP_G RED Engine Drop Green 0x0
Setsthe RED engine to dragreen color
packets
0: False
1: True
17 RW ABS_DROP_Y Yellow Color Packet Dropped Absolutely 0x0
All yellow packets are dropped.
16 RW RED_DROP_Y RED EnginBrop Yellow 0x0
Sets the RED engine to drop yellow color
packets.
0: False
1: True
15 RW ABS_DROP_R Red Color Packet Dropped Absolutely 0x0
Allred packets are dropped.
14 RW RED_DROP_R RED EnginBrop Red 0x0
Sets the RED engine to drop red color packet
0: False
1: True
13:11 RW DROP_PCD_R User Defined Droprecedencdor Green 0x0
10:8 RW DROP_PCD_R User Defined Droprecedencéor Yellow 0x0
75 RW DROP_PCD_R User Defined Droprecedencdor Red 0x0
4:2 RW PRI_USER User Defined Class Selector 0x0
1 RW MIR_EN Select ACL Defined Class Selector 0x0
0 RW DROP_PCD_SEL Select ACL Defined Drop Precedence 0x0

Table2 24VLAN and ACL Write DateRegistertrTCM Meter Table

31:16 RW Committed Information Rate
15:0 RW PIR Peak Information Rate 0x0

327 TRTCM: Two Rate Three Color Mark Reqleﬁset 0x®C)

TRTCM_EN Two Rate Three ColtMarker (trTCMEnable 0x0
When this bit is enabled, the meter table will k
updated based oPeak Information Ratd’(R
and Committed Information RateQqIR. The
color marler will also be enabled when ACL is
hit.

0: Disable
1: Enable
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30:26 - Reserved

25:16 RW RED_HTH RED High Threshold 0x0
The highest threshold for Random Early
Detection.

Sets a high threshold number péckets in a
queue. When the threshold is exceeded,
packets enteringhe queue are dropped.

15:10 - - Reserved 0x0
9:0 RW RED_LTH RED Low Threshold 0x0
The lowest threshold for Random Early
Detection.

Sets a low threshold nhumbef packets in a
gueue,below which no packets are droppeld.
the number of packets is higher than the low
threshold, there is an increasing probability th
packets will be dropped.

328.AAC: Address Age Control Registéisét: OXGDAO)

31:21 - - Reserved

20 RW AGE_DIS Address Table Agg Disable 0x0
Disable or pause MAC address aging.

19:12 RW AGE_CNT Address Table Age Count 0x95

This age count is recorded in the age timer fie
of the MACaddress table when a new source
address is received and the table entry is reac
to refresh the timer. The applied age timer is
equal to (AGE_CNT+1) *(AGE_UNIT+1) seco

11:0 RW AGE_UNIT Address Table Age Unit 0x1
The applied agingnit is equal to (AGE_UNIT+!
seconds.

329.DHCP: DHCPv4 and DHCPv6 Control Regiftat( OXMA4)

31:28 - - Reserved 0x0

27 RW DHCP6_MANG_FR DHCPv6 Discover as Management Frame Ox1
DHCP server treats DHCPV6 Discover packet
management frames.

MQonY 5AalotsS
MQoMY wS3IIF NRSRamed Yl

26 RW DHCP6_PAE_FR DHCP6v Discovas PAEPort Access Entity) 0x0
Frame
DHCP serveareats DHCPvBiscovelpackets as
PAE frames.

M Q Disable
MQomMY wS3IFNRSR Fa t!¢
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DHCP6_BPDU_FR

24:22 RW  DHCP6_EG_TAG
21 RW  DHCP6_LKY_ VLAN
20 RW  DHCP6_PRI_HIGH
19 RW  DHCP6_MIR
18:16 RW  DHCP6_PORT_FW
15:12 - -

11 RW  DHCP4_MANG_FR
10 RW  DHCP4_PAE_FR

PGMI7620 V.10_040503

DHCPv6 DiscovesBridge Protocol Data Unit 0x0
(BPDYFrame

DHCP servdareats DHCPv6 packets as BPDU

frames.

M Q6 n BPUFkame

MQomMY wS3IFNRSR a .t!
DHCPv®iscovery Egress VLAN Tag Attributic 0x0
0 Q0 n n n Ydefdul @isalSigy

oQonnmyY [/ 2yaraasSyid

0Qo oI MMY wSEASNBSR
oQomnannyY !yial33asR

oQdomnamyY { gl LJ

oQommny ¢l 3ISR

oQommmY {0 O}

DHCPv6 Discovery Leaky VLAN Enable 0x0
Sends unicast framée other VLANS or only

forwards unicast frames to the originating

VLAN.

MQonY 5AalofsS

MQomY 9yloft$S

DHCPvV6 Discover Packets Priority High Ox1
Sets DHCPV6 discover packet#ii highest

priority.

MQonY {&adSYy 5SFI dzZ G
MQomY | dha highestSRorityi ieue

DHCPvV6 Discovery Mirror Port 0x0
MQonY 5AalofsS

MQOMY CNIYS O2LIASR

DHCPvV6 Discovery TO_CPU Forwarding 0x0
0 Q6 n E E \defdulé (disatsey
0 Q0 MmN n YdefduBahdiC&Yort excluded
0 Q0 M M YdefguBahdiC8Yort included
0 Q0 M M Jpoft orlyt(As long as the ingress
port is not the CPU port. If the ingress por
is the CPU port, then the system default
and CPU port are excluded.)
0 Q0 MMM droppedl Y S

Reserved 0x0

DHCPv4 as Management Frame Ox1
MQonY 5AalotsS

MQoMY wS3I NRSRamea Yl
DHCPv4 as PAE Frame 0x0
MQonY 5AalotsS

MQomMY wS3IFNRSR a t!¢

Page286 of 523



7S Ralink MT7620 PROGRAMMING GUIDE
A MEDINTEK Integrated 802.11n MAC/BBP and 2.4 GHz RF/FEM Routepn-a-Chip
COMPANY

DHCP4_BPDU_FR DHCPv4 as BPDU Frame
mD: NorBPDU Frame
MQomY wS3aFNRSR & . t!

8.6 RW DHCP4_EG_TAG DHCPv4 Egress VLAN Tag Attribution 0x0
0 Q0 n n n Ydefdul @isaSiey
oQonnmyY [/ 2yaArads
0 Q0 /oNYD M MMY wSasSN
oQomnnyY ! yil33SR
oQomMnmY { gl LI
oQommnyY ¢l 3I3ASR
oQommmY { G O}
5 RW DHCP4_LKY_VLAN DHCPv4 CP Leaky VLAN Enable 0x0
MQonY 5AalofsS
MQomMY 9yIlofS
4 RW  DHCP4_PRI_HIGH DHCPv4 Force the Highest Priority 0x1
MQONnY deféuli G SY
MQomMY ! daA3ySR (2 GK!
3 RW DHCP4_MIR DHCPv4 Mirror Port 0x0
MQonY 5AalofsS
M Q d-narvie copied to Mirror port
2.0 RW DHCP4_PORT_FW DHCPv4 TO_CPU Forwarding 0x0
0 Q0 n E E \efdule (disatsey
0 Q06 M n YdefduBaadiC8®Yort excluded
0 Q0 M M YdefguBahdiC8Yort included
0 Q0 M M Jpoft orlyt(As long as the ingress
port isnot the CPU port. If the ingress port
is the CPU port, then the system default
and CPU port are excluded.)

0 Q06 MMM dropPadl Y S

y @

DSR

330.VTIM1: VID to Table Index Map 1 Registéfisét: 0xA00)

31.24 - - Reserved 0x0
23:12 RW VID1 VLAN ldentifier for VLAN Table Index 1 0x002
11:0 RW VIDO VLAN ldentifier for VLAN Table Index O 0x001

331.VTIM2: VID to Table Index Map 2 Regisbéfisét: 0xA04)

31:24 - - Reserved 0x0
23:12 RW VID3 VLAN Identifier for VLAN Table Index 3 0x004
11:0 RW VID2 VLAN Identifier for VLAN Table Index 2 0x003

332.VTIM3: VID to Table Index Map 3 Registéfisét: 0xA08)

31:24 - - Reserved 0x0
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23:12 RW VID5 VLANdentifier for VLAN Table Index 5 0x006
11:0 RW VID4 VLAN Identifier for VLAN Table Index 4 0x005

333.VTIM4: VID to Table Index Map 4 Registéisét: OxA0C)

31:24 - - Reserved 0x0
23:12 RW VID7 VLAN ldentifiefor VLAN Table Index 7 0x008
11:0 RW VID6 VLAN Identifier for VLAN Table Index 6 0x007

334.VTIM5: VID to Table Index Map 5 Registéfsget: OxA.10)

Initial Value

31.24 - - Reserved 0x0
23:12 RW VID9 VLAN Identifier for VLARable Index 9 0x00A
11:0 RW VID8 VLAN Identifier for VLAN Table Index 8 0x009

335.VTIM6: VID to Table Index Map 6 Registéfisét: OxA.14)

31.24 - - Reserved 0x0
23:12 RW VID11 VLAN Identifier for VLAN Table Indeix 0x00C
11:0 RW VID10 VLAN Identifier for VLAN Table Index 10 0x00B

336 VTIM7: VID to Table Index Map 7 Regimﬁs(at 0x(118)

31:.24 - Reserved
23:12 RW VID13 VLAN Identifier for VLAN Table Index 13 0x00E
11:0 RW VID12 VLAN Identifier for VLAN Table Index 12 0x00D

337.VTIM8: VID to Table Index Map 8 Registffisét: OxA1C)

31.24 - - Reserved 0x0
23:12 RW VID15 VLAN Identifier for VLAN Table Index 15 0x010
11:0 RW VID14 VLAN Identifier for VLAN Table Index 14 Ox00F

338.DBGC: Debug Control Registaffget: OxGZOO)

31 W1C DBG_BUSY Debug Mode Is Busy
SW can set this bit to 1 only if this bit is reset.
After DBGDXlnd DBGI2 registers have been
written and this bit is setthis chipwill perform
debug commanson the corresponding debug
control and data which reside in different
blocks based on DEBUG _ID.
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30:26 -

25 RW
24 RW
23 RW
22:16 RW
15:0 RW

SIM_AGE

PCNT_CHK

DBG_DIR

DBG_ID

DBG_CTRL

Reserved

Age Timer Simulation Mode 0x0
Enable simulation mode orthe age timer
1'p0: Disable
1'b1: Only the first 8&ntriesare usedand fast
ageout is performed on the age timer.

Page Count Check 0x0
Enable page link count check orxT

1'b0: Disabled

1'b1: Write page count info on PKT_MEM

Debug Read/Write Direction 0x0

Debug read or write command.
DBG_CTRL and DBG_DA4ead from or
written to the corresponéhglatches.

Debug Identification 0x0
DebuglD for the different functios according
to the following table.

Debug Control 0x0
Debug mode control will be explained

according to the different Debug IDBG_CTRL

isused to control the debug datong with the

DBG_ID.

Table2-25 Debug Control Registebebug ID and Control

0x0 ARL_TBLSRC} 15

14

TRIG_ON

13:12 DATA_SEL

11
10:6
5
4:0

Ox1 ARL_TBLSRCF 15

PGMI7620 V.10_040503

DP Filter
Dest. Port
SP Filter
Source Port
TRIG_ON

Enable Frame Trigger

Enable this bito get the table dataThis bit iauto-
cleared after framecapture is done.

0: Disable

1: Enable

Reserved

Output Data Selection

HQonnY a'!/ [ 2YGNREfBCNI Y&
HQOonmMY [ ! b /2yiNRtBCNIY
HQomnY !/ [ [/ 2yGNRfBCNI YS
HQomMmMY wSaSNBSR

Filter by Deshation Port

IndicatesDestnation Port

Filter by Source Port

Source Port Indication

Enable Frame Trigger

Enable this bito get the table dataThis bit iuto-
cleared after frame capture idone.

0: Disable

1: Enable
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Reserved

13:12 DATA _SEL Output Data Selection
HQonnY ¢.[w!/[wlL¢CwcoYnN®B
H Q0 TBU YWCL_FLSE:0]
HEI0toH Qo MmMY wSaSNIBISR

11 DP Filter Filter byDestnation Port

10:6  Dest. Port IndicatesDesination Port

5 SP Filter Filter by Source Port

4:0 Source Port  Source Port Indication

0x2 ARL_ENQUE 15 TRIG_ON Enable Frame Trigger to get the table data after this t

is set and cleared after the frame capture is done.

14 - Reserved

13:12 DATA_SEL OutputData Selection
HQONnAY tYCH9bvUYh] ¢wocdYns
HQOoOnAnmY ¢. [ Wwt[ wLbChwcoVYnet
HQomAaY ¢. [ gt ] lJJI:bCh(bMHTYc
HQomMMY wSaSNIBSR

11 DP Filter Filter by DestinatiofPort

10:6 Dest. Port IndicatesDesination Port

5 SP Filter Filterby Source Port

4:0 Source Port  Source Port Indication

0x3 ARL PKTQUE 15 CNT_EN Enablethe specifiedframe count(bit[4:0]).

145 - Reserved

4 TCM_DROP Counsframesdropped by trTCM

3 BSD_DROP Counsframesdropped by Broadcast Storm

2 RATE_DROP Counsframesdropped byRate Limit

1 ARL DROP Counsframesdropped by port map or security

339.DBGD1: Debug DatdRegister dffset: 0x0204)

31.0 RW DBG_MSB Debug Read/Write Data MSB

340.DBGD2: Debug DathRegisterdffset: 0x(208)

31.0 RW DBG_LSB Debug Read/Write Data LSB

341.DBGCNT: Debug Counter Registéfisét: OxOZOQ

31:0 RW DBG_CNT Debug Trigger Counter
Universal event counter used falebugging
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2.20.8BMU Registes

2.20.8.1List of Registers

Offset

342

343

344

345

346

347

348

349

350

351

352

353

354

355

0x1000, 0x110)x1200,
0x1300, 0x1400, 0x1500,
0x160Q 0x1700

0x1004, 0x1104, 0x1204,
0x1304, 0x1404, 0x1504,
0x1604 0x1704

0x1008, 0x1108)x1208,
0x1308, 0x1408, 0x1508,
0x1608 0x1708

0x100C, Ox11@, 0x12@,
0x130C 0x14@@, 0x15@@
0x160C 0x17@

0x1010, 0x1110, 0x1210,
0x1310, 0x1410, 0x1510,
0x161Q 0x1710

0x1014, 0x1114, 0x1214,
0x1314, 0x1414, 0x1514,
0x1614 0x1714

0x1018, 0x1118, 0x1218,
0x1318, 0x1418, 0x1518,
0x1618 0x1718

0x101C 0x11XC 0x1215
0x131C 0x14XC 0x151C
0x161C 0x171C

0x1020, 0x1120, 0x1220,
0x1320, 0x1420, 0x1520,
0x162Q 0x1720

0x1024, 0x1124, 0x1224,
0x1324, 0x1424, 0x1524,
0x1624 0x1724

0x1028, 0x1128, 0x1228,
0x1328, 0x1428, 0x1528,
0x1628 0x1728

0x10ZC, 0x112(0x12Z
0x13Z5 0x14Z 0x15Z
0x16ZC 0x17ZC

0x1030, 0x1130, 0x1230,
0x1330, 0x1430, 0x1530,
0x1630Q 0x1730

0x1034, 0x1134, 0x1234,
0x1334, 0x1434, 0x1534,
0x1634 0x1734

PGMI7620 V.10_040503

MT7620 PROGRAMMING GUIDE
Integrated 802.11n MAC/BBP and 2.4 GHz RF/FEM Routepn-a-Chip

MMSCRO_QOPn

MMSCR1_QO0OPn

MMSCRO_Q1Pn

MMSCR1_Q1Pn

MMSCRO_Q2Pn

MMSCR1_Q2Pn

MMSCRO_Q3Pn

MMSCR1_Q3Pn

MMSCRO_Q4Pn

MMSCR1_Q4Pn

MMSCRO_Q5Pn

MMSCR1_Q5Pn

MMSCRO_Q6Pn

MMSCR1_Q6Pn

Max-Min Scheduler Control Register 0 of
Queue 0/Port n

Max-Min Scheduler Control Register 1 of
Queue 0/Port n

Max-Min Scheduler Control Register 0 of
Queue 1/Port n

Max-Min Scheduler Control Register 1 of
Queue 1/Port n

Max-Min Scheduler Control Register 0 of
Queue 2/Port n

Max-Min Scheduler Control Register 1 of
Queue 2/Port n

Max-Min Scheduler Control Register 0 of
Queue 3/Port n

Max-Min Scheduler Control Register 1 of
Queue 3/Port n

Max-Min Scheduler Control Register 0 of
Queue 4/Port n

Max-Min Scheduler Control Register 1 of
Queue 4/Port n

Max-Min Scheduler Control Register 0 of
Queue 5/Port n

Max-Min Scheduler Control Register 1 of
Queue 5/Port n

Max-Min Scheduler Control Register 0 of
Queue 6/Port n

Max-Min Scheduler Control Register 1 of
Queue 6/Port n

293

293

294

295

295

296

296

297

297

298

298

299

299

300
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356 0x1038, 0x1138, 0x1238, MMSCRO_Q7Pn MaxMin Scheduler Control Register 0 of 301

0x1338, 0x1438, 0x1538, Queue 7/Port n
0x1638 0x1738

357 0x103 0x11%, 0x12% MMSCR1_Q7Pn MaxMin Scheduler Control Register 1 of 301
0x133C 0x14% 0x15% Queue 7/Port n
0x163C 0x17%

358 0x1040, 0x1140, 0x1240, ERLCR_Pn Egress Rate Limit Control Register of Pori 302
0x1340, 0x1440, 0x1540,
0x164Q 0x1740

359 0x1080, 0x1180, 0x1280, IRLCR_Pn Ingress Rate Limit Control Register of Por 302

0x1380, 0x1480, 0x1580,
0x168Q 0x1780Q

360 0x1084, 0x1184, 0x1284, FPC_RXCTRL_P! Free Page Count at RX_CTRL of Portn 303
0x1384, 0x1484, 0x1584,
0x1684 0x1784

361 0x1090, 0x1190, 0x1290, EPC _QUEO1_Pn Egress Page Count at Queue 0/1 of Portr 303
0x1390, 0x1490, 0x1590,
0x1690, 0x1790

362 0x1094, 0x1194, 0x1294, EPC _QUE23 Pn Egress Page Count at Queue 2/3 of Portr 303
0x1394, 0x1494, 0x1594,
0x1694, 0x1794

363 0x1098, 0x1198, 0x1298, EPC_QUE45 Pn Egress Page Count at Queue 4/5 of Portr 303
0x1398, 0x1498, 0x1598,
0x1698, 0x1798

364 0x109C 0x11%C 0x129 EPC_QUEG67_Pn Egress Page Count at Queue 6/7 of Port1 304
0x139C 0x14%C Ox15%
0x169C 0x17%C

365 Ox1m0 GERLCR Global Egress Rate Lir@iontrol Register 304

366 OxIF@ FPLC Free Pag Link Count Register 304

367 OxIFB GFCCRO Global Flow_Control Control Register 0 305

368 OxIFE GFCCR1 Global Flow_Control Control Register 1 305

369 OxIFEB FCBRCRO Flow Control Block Reservation Control 306
Register for group 0

370 OxIFEC FCBRCR1 Flow Control Block Reservation Control 306
Register for group 1

371 OxIFR GIRLCR Global Ingress Rate Limit Control Register 306

372 OxIFH GFCCR2 Glbbal Flow_Control Control Register 2 307
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2.20.8.2Register Descriptions

342.MMSCRO_QOPn: Mamin Scheduler Control Register 0 of Queue 0/Port n (offset: 0x1000, 0x1100,
Ox1200 0x1300, 0x1400, 0x1500, Ox16DmAL700Q

MIN_SP_WRR_Qx_Pn  Port n Queue Minimum Traffic Arbitration
Scheme
1'b0: RoundRobin (RR)
1'b1: Strict Priority (SP)

30:16 - - Reserved 0x0

15 RW MIN_RATE_EN_Qx_Pn Port n Queue Minimum Rate Control Enable 0x0

M Q Disable geue Omin. rate limit control.
When disablé, the shaper always lat
packetspass (infinite rate)

1'b1:Enable geue O min. rate limit control

Final Rate Limit = MAN*10"NEXPKlps

where,

EXP: Ratkeimit Exponentdefined in bit[11:8]

of this register)

MAN: Rate Limit Mantisq@efined in bit[6:0] of

this register)

14:12 - - Reserved 0x0
11:8 RW MIN_RATE_CTRL_EXP_ Exponent part of Port n Queue\in. Shaper 0x0
_Pn Rate LimitControl

Value range: 0 td

WRAY M YOoLJM
WRMY wMAa Yo L
WRHY wMnan YoLJA
WRoY ™M aold
WRnNY wMn aold

7 - - Reserved 0x0
6:0 RW MIN_RATE_CTRL_MAN_ Mantissa part of Port n QueueMin. Shaper 0x0
Qx_Pn Rate Limit Control

Value range:1 to 100

343.MMSCR1_QO0OPmMaxMin Scheduler Control Register 1 of Queue 0/Port n (offset: 0x1004, 0x1104,
Ox1204 0x1304, 0x1404, 0x1504, 0x16D4.704

MAX_SP_WFQ_Qx_Pn Port n Queue Maximum Traffic Arbitration
Scheme
1'b0: Weighted Fair Queuing (WFQ)
1'b1: Strict Priority (SP)

30:28 - - Reserved 0x0
2724 RW MAX_WEIGHT_Qx_Pn Port n Queue X¥Veighted Value For Mamum 0x0
WFQ

Weighted value MAX_WEIGHT _Qx_Pri
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23:16 - Reserved

15 RW MAX_RATE_EN_Qx_Pn Port n Queue Maxmum Rate Control Enable 0x0

M Q Drsable geue Omax. rate limit control.
When disablé, the shaper always It
packetspass (infinite rate)

1'b1: Enable queue 0 maxate limit control

Final Rate Limit = MAN*10NEXPXdps

where,

EXPRateLimit Exponen{defined in bit[11:8]

of this register)

MAN: Rate Limit Mantiss@efined in bit[6:0] of

this register)

14:12 - - Reserved 0x0
11:8 RW MAX_RATE_CTRL Exponent part of Port n Queue x max. shaper 0x0
_EXP_Qx_Pn rate limit control
Valuerange: Oto 4
7 - - Reserved 0x0
6:0 RW MAX_RATE_CTRL Mantissa part of Port n QueueMtax. Shaper 0x0
_MAN_Qx_Pn Rate Limit Control

Value range: @o 100

344. MMSCRO_Q1Pn: Main Scheduler Control Register 0 of Queue 1/Port n (offset: 0x1008, 0x1108,
0x1208, 0x1308, 0x1408, 0x1508, 0x16D& 709

31 RW MIN_SP_WRRQx_Pn Port n Queue Min. Traffic Arbitration Scheme 0x0
1'b0: RouneRobin (RR)
1'b1: Strict Priority (SP)

30:16 - - Reserved 0x0

15 RW MIN_RATE_ENQx_Pn Port n Queue Min. Rate Control Enable 0x0
M Q Disables queue 1 minimum rate limit
control. When disablé, shaper ahays les
the packetpass(infinite rate)
1'b1:Enable geuel minimumrate limit

control.
14:12 - - Reserved 0x0
11:8 RW MIN_RATE_CTRL Exponent part of Port n QueueMin. Shaper 0x0
_EXP_Qx_Pn Rate Limit Control
Value range: @o 4
7 - - Reserved 0x0
6:0 RW MIN_RATE_CTRL Mantissa part of Port n QueueMin. Shaper 0x00
_MAN_Qx_Pn Rate Limit Control

Value range: @o 100
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345.MMSCR1_Q1Pn: Main Scheduler Control Register 1 of Queue 1/Port n (offset: 0Z1QAL 1T,
Ole(I: 0x13@, 0x14@@ 0x15@ Ox16QC 0x17@)

MAX_SP_WFQ_Qx_Pn Port n Queue Max. TrafficArbitration Scheme 0x0
1'b0: Weighted Fair Queuing (WFQ)
1'b1: Strict Priority (SP)
30:28 - - Reserved 0x0
2724 RW MAX_WEIGHT_Qx_Pn  Port n Queue XVeighted Value For MaXVFQ 0x0

Weighted value
MAX_WEIGHT_Qx_Pn +1

23:16 - - Reserved 0x0

15 RW MAX_RATE_EN_Qx_Pn Port n Queue Max. Rate Control Enable 0x0
M Q Dable geue 1max. rate limit control.
When disablé, shaper always Isthe
packetpass.(infinite rate)
1'b1: Enable geuel max. rate limit contral

14:12 - - Reserved 0x0
11:8 RW MAX_RATE_CTRL_EXP Exponent part of Port n QueueMax. Shaper 0x0
_Qx_Pn Rate Limit Control
Value range: fo 4
7 - - Reserved 0x0
6:0 RW MAX_RATE_CTRL Mantissa part of Port n QueueMtax. Shaper 0x00
_MAN_Qx_Pn Rate Limit Control

Value range: @o 100

346.MMSCRO0_Q2Pn: Main Scheduler Control Register 0 of Queue 2/Port n (offset: 0x1010, 0x1110,
Ox1210 0x1310, 0x1410, 0x1510, Ox1,61AL710

MIN_SP_WRR_Qx_Pn Port n Queue Min. Traffic Arbitration Scheme 0x0
1'b0: RouneRobin (RR)
1'b1: Strict Priority (SP)

30:16 - - Reserved 0x0

15 RW MIN_RATE_EN_Qx_Pn Port n Queue Min. Rate Control Enable 0x0
M Q Disable geue 2min. rate limit control.
When disabld, shaper always Istthe
packetpass.(infinite rate)
1'b1:Enable geue2 min. rate limit control

14:12 - - Reserved 0x0
11:8 RW MIN_RATE_CTRL Exponent part of Port n Queue\in. Shaper 0x0
_EXP_Qx_Pn Rate Limit Control
Value range: @o 4
7 - - Reserved 0x0
6:0 RW MIN_RATE_CTRL Mantissa part of Port n QueueMin. Shaper 0x00
_MAN_Qx_Pn Rate Limit Control

Value range: @o 100
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347.MMSCR1_Q2Pn: Main Scheduler Control Register 1 of Queue 2/Port n (offset: 0x1014, 0x1114,
0x1214, 0x1314, 0x1414, 0x1514, Ox16141714

31 RW MAX_SP_WFQ_Qx_Pn Port n Queue Max. Traffic Arbitration Scheme 0x0
1'b0: Weighted Fair Queuing (WFQ)
1'b1: Strict Priority (SP)
30:28 - - Reserved 0x0
27:24 RW MAX_WEIGHT_Qx_Pn  Port n Queue XVeighted Value For MaXVFQ 0x0

Weighted value =
MAX_WEIGHT_Qx_Pn + 1

23:16 - - Reserved 0x0

15 RW MAX_RATE_EN_Qx_Pn Port n Queue ¥ax. Rate Control Enable 0x0
M Q Dable geue 2max. rate limit control.
When disablé, shaper always lstthe
packetpass.(infinite rate)
1'b1: Enable geue2 max. rate limit contral

14:12 - - Reserved 0x0
11:8 RW MAX_RATE_CTRL Exponent part of Port n QueueMax. Shaper 0x0
_EXP_Qx_Pn Rate Limit Control
Value range: O td
7 - - Reserved 0x0
6:0 RW MAX_RATE_CTRL Mantissa part of Port n QueueMtax. Shaper 0x00
_MAN_Qx_Pn Rate Limit Control

Value range: @o 100

348. MMSCRO0_Q3Pn: Main Scheduler Control Register 0 of Queue 3/Port n (offset: 0x1018, 0x1118,
Ox1218 0x1318, 0x1418, 0x1518, Ox1618L718

MIN_SP_WRR_Qx_Pn Port n Queue Min. Traffic Arbitration Scheme 0x0
1'b0: RouneRobin (RR)
1'b1: Strict Priority (SP)

30:16 - - Reserved 0x0

15 RW MIN_RATE_ENQx_Pn Port n Queue Min. Rate Control Enable 0x0
M Q @Drsablequeue 3min. rate limit control.
When disabld, shaper always Isthe
packetpass.(infinite rate)
1'b1: Enable geue3 min. rate limit control

14:12 - - Reserved 0x0
11:8 RW MIN_RATE_CTRL Exponent part of Port n QueueMin. Shaper 0x0
_EXP_Qx_Pn RateLimit Control
Value range: @o 4
7 - - Reserved 0x0
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MIN_RATE_CTRL
_MAN_Qx_Pn

Mantissa part of Port n QueueMin. Shaper 0x00
Rate Limit Control

Value range: @o 100

349.MMSCR1_Q3PmMaxMin Scheduler Control Register 1 of Queue 3/Port n (offset: 01M4111C
0x121C 0x131 0x141C O0x151C Ox161C 0x1710

31 RW  MAX_SP_WFQ _Qx_Pn

30:28 - -

2724 RW  MAX_WEIGHT_Qx_Pn

23:16 - -

15 RW  MAX_RATE_EN_Qx_Pn

14:12 - -

11:8 RW  MAX_RATE_CTRL
_EXP_Qx_Pn

7 - -

60 RW  MAX_RATE_CTRL

_MAN_Qx_Pn

Port n Queue Max. Traffic Arbitration Scheme 0x0
1'b0: Weightedrair Queuing (WFQ)
1'b1: Strict Priority (SP)

Reserved 0x0
Port n Queue X¥Veighted Value For MaXVFQ 0x0
Weighted value =
MAX_ WEIGHT _Qx_Pn +1
Reserved 0x0
Port n Queue Max. Rate Control Enable 0x0
M Q Disable geue 3max. rate limit control.
When disablé, shaper always Istthe
packetpass.(infinite rate)
1'b1: Enable geue3 max. rate limit contral
Reserved 0x0
Exponent part of Port n QueueMax. Shaper 0x0
Rate Limit Control
Value range: o 4
Reserved 0x0
Mantissa part of Port n QueueMax. Shaper 0x00

Rate Limit Control
Value range: o 100

350. MMSCRO_Q4PiaxMin Scheduler Control Register 0 of Queue 4/Port n (offset: 0x1020, 0x1120,
0x1220, 0x1320, 0x1420, 0x1520, 0x1,820. 720

31 RW  MIN_SP_WRR_Qx_Pn
30:16 - -
15 RW  MIN_RATE_EN_Qx_Pn
14:12 - -

PGMI7620 V.10_040503

Port n Queue x min. traffic arbitration scheme 0x0
1'b0: RoundRobin (RR)
1'b1: Strict Priority (SP)
Reserved 0x0
Port n Queue Min. Rate Control Enable 0x0
M Q Disable geue 4 min. rate linicontrol.

When disablé, shaperalways les the

packetpass (infinite rate)
1'b1:Enable geue4 min. rate limit control
Reserved 0x0
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11:8 RW MIN_RATE_CTRL_EXP Exponent part of Port n QueueMin. Shaper

_Qx_Pn Rate Limit Control
Value range: fo 4
7 - - Reserved 0x0
6:0 RW MIN_RATE_CTRL_MAN Mantissa part of Port n QueueMin. Shaper 0x00
_Qx_Pn Rate Limit Control

Value range: @o 100

351.MMSCR1_Q4Pn: Mamin Scheduler Control Register 1 of Queue 4/Port n (offset: 0x1024, 0x1124,
Ox1224 0x1324, 0x1424, 0x1524, 0x1824.724

MAX_SP_WFQ_QOx_Pn Port n Queue Max. Traffic Arbitration Scheme 0x0
1'b0: Weighted Fair Queuing (WFQ)
1'b1: Strict Priority (SP)
30:28 - - Reserved 0x0
2724 RW MAX_WEIGHT _Qx_Pn  Port n Queue X¥Veighted Value For Ma\WFQ 0x0

Weighted value=
MAX_WEIGHT_Qx_Pn +1

23:16 - - Reserved 0x0

15 RW MAX_RATE_EN_Qx_Pn Port n Queue Max. Rate Control Enable 0x0
M Q dDisable geue 4max. rate limit control.
When disablé, shaper always Istthe
packetpass.(infinite rate)
1'b1: Enable geue4 max. rate limit contral

14:12 - - Reserved 0x0
11:8 RW MAX_RATE_CTRL_EXP Exponent part of Port n QueueMax. Shaper 0x0
_Qx_Pn Rate Limit Control
Value range: fo 4
7 - - Reserved 0x0
6:0 RW MAX_RATE_CTRL_MAN Mantissa part of Port n QueueMax. Shaper 0x00
_OQx_Pn Rate Limit Control

Value range: o 100

352. MMSCRO0_Q5Pn: Main Scheduler Control Register 0 of Queue 5/Port n (offset: 0x1028, 0x1128,
Ox1228 0x1328, 0x1428, 0x1528, 0x1,628.728

MIN_SP_WRR_Qx_Pn  Port n Queue Min. Traffic Arbitration Scheme
1'b0: RouneRobin (RR)
1'b1: Strict Priority (SP)

30:16 - - Reserved 0x0
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MIN_RATE_EN_Qx_Pn

Port n Queue Min. Rate Control Enable

M Q Disable geue 5 min. rate limit control
When disablé, shaperalways letghe
packetpass.(infinite rate)

1'b1:Enable geue O min. rate limit control

14:12 - - Reserved 0x0
11:8 RW MIN_RATE_CTRL_EXP Exponent part of Port n Queue\in. Shaper 0x0
_Qx_Pn RateLimit Control
Value range: o 4
7 - - Reserved 0x0
6:0 RW MIN_RATE_CTRL_MAN Mantissa part of Port n QueueMin. Shaper 0x00

_OQx_Pn

Rate Limit Control
Value range: @ 100

353.MMSCR1_Q5PmMaxMin Scheduler Control Register 1 of Queue 5/Port n (offset: 08102112C
0x122ZC, 0x13Z, 014X 0x15Z5 0x16Z, Ox17X)

31 RW MAX_SP_WFQ_Qx_Pn Port n Queue x max. traffic arbitration scheme 0x0
1'b0: Weightedrair Queuing (WFQ)
1'b1: Strict Priority (SP)
30:28 - - Reserved 0x0
27:24 RW MAX_WEIGHT_Qx_Pn  Port n Queue XVeighted Value For MaXVFQ 0x0
Weighted value=
(MAX_WEIGHT_Qx_Pn+1
23:16 - - Reserved 0x0
15 RW MAX_RATE_EN_QOx_Pn Port n Queue Max. Rate Control Enable 0x0
M Q Drsable geue 5 max. rate limit control
When disablé, shaper always Isthe
packetpass.(infinite rate)
1'b1: Enable geue5 max. rate limit control.
14:12 - - Reserved 0x0
11:8 RW MAX_RATE_CTRL Exponent part of Port n QueueMax. Shaper 0x0
_EXP_Qx_Pn Rate Limit Control
Value range: o 4
7 - - Reserved 0x0
6:0 RW MAX_RATE_CTRL Mantissa part of Port n QueueMax. Shaper 0x00

_MAN_Qx_Pn

Rate Limit Control
Value range: @ 100

354. MMSCRO_Q6PiMaxMin Scheduler Control Register 0 of Queue 6/Port n (offset: 0x1030, 0x1130,
0x1230, 0x1330, 0x1430, 0x1530, 0x1,63AL730)
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MIN_SP_WRR_Qx_Pn Port n Queue x min. traffic arbitration scheme 0x0
1'b0: RoundRobin (RR)
1'b1: Strict Priority (SP)

30:16 - - Reserved 0x0

15 RW MIN_RATE_EN_Qx_Pn Port n Queue x min. rate control enable 0x0
M Q Disable geue 6min. rate limit control.
When disablé, shaper always Isthe
packetpass.(infinite rate)
1'b1: Enable geue6 min. rate limit control

14:12 - - Reserved 0x0
11:8 RW MIN_RATE_CTRL Exponent part of Port n QueueMin. Shaper 0x0
_EXP_Qx_Pn Rate Limit Control
Value range: fo 4
7 - - Reserved 0x0
6:0 RW MIN_RATE_CTRL Mantissa part of Port n QueueMin. Shaper 0x00
_MAN_Qx_Pn Rate Limit Control

Value range: @o 100

355.MMSCR1_Q6Pn: Mauin Scheduler Control Register 1 of Queue 6/Port n (offset: 0x1034, 0x1134,
Ox1234 0x1334, 0x1434, 0x1534, 0x1,634.733

MAX_SP_WFQ_Qx_Pn Port n Queue Max. Traffic Arbitration Scheme 0x0
1'b0: Weighted Fair Queuing (WFQ)
1'b1: Strict Priority (SP)
30:28 - - Reserved 0x0
27:24 RW MAX_WEIGHT_Qx_Pn  Port n Queue ¥Veighted Value For MaXVFQ 0x0

Weighted value =
MAX_WEIGHT_Qx_Pn +1

23:16 - - Reserved 0x0

15 RW MAX_RATE_EN_Qx_Pn Port n Queue Max. Rate Control Enable 0x0
M Q Disable geue 6max. rate limit control.
When disablé, shaperalways lesthe
packetpass.(infinite rate)
1'b1: Enable geue6 max. rate limit contral

14:12 - - Reserved 0x0
11:8 RW MAX_RATE_CTRL Exponent part of Port n QueueMax. Shaper 0x0
_EXP_Qx_Pn Rate Limit Control
Value range: @ 4
7 - - Reserved 0x0
6:0 RW MAX_RATE_CTRL Mantissa part of Port n QueueMax. Shaper 0x00
_MAN_Qx_Pn Rate Limit Control

Value range: @o 100
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356.MMSCRO_Q7Pn: Main Scheduler Control Register 0 of Queue 7/Port n (offset: 0x1038, 0x1138,
Ox1238 0x1338, 0x1438, 0x1538, 0x1,638.738

MIN_SP_WRR_Qx_Pn Port n Queue Min. Traffic Arbitration Scheme 0x0
1'b0: RouneRobin (RR)
1'b1: Strict Priority (SP)

30:16 - - Reserved 0x0

15 RW MIN_RATE_EN_Qx_Pn Port n Queue Min. Rate Control Enable 0x0
M Q Disable geue 7min. rate limit control.
When disabléd, shaper always lstthe
packetpass (infinite rate)
1'b1: Enable geue7 min. rate limit control

14:12 - - Reserved 0x0
11:8 RW MIN_RATE_CTRL_EXP Exponent part of Port n Queue\in. Shaper 0x0
_Qx_Pn RateLimit Control
Value range: 0 td
7 - - Reserved 0x0
6:0 RW MIN_RATE_CTRL_MAN Mantissa part of Port n QueueMin. Shaper 0x00
_Qx_Pn Rate Limit Control

Value range: 0 t400

357.MMSCR1_Q7PmMaxMin Scheduler Control Register 1 of Queue 7/Port n (offset: 01OBL1Z
0x123C, 0x13%, 0x14Z 0x153 0x16% Ox17%)

31 RW MAX_SP_WFQ_Qx_Pn Port n Queue Max. Traffic Arbitration Scheme 0x0
1'b0: Weightedrair Queuing (WFQ)
1'b1: Strict Priority (SP)
30:28 - - Reserved 0x0
27:24 RW MAX_WEIGHT_Qx_Pn  Port n Queue XVeighted Value For MaXVFQ 0x0

Weighted value is
MAX_WEIGHT_Qx_Pn + 1

23:16 - - Reserved 0x0

15 RW MAX_RATE_EN_Qx_Pn Port n Queue Max. Rate Control Enable 0x0
M Q dDisable geue 7 max. rate limit control
When disablé, shaper always Istthe
packetpass.(infinite rate)
1'b1: Enable geue?7 max. rate limit contral

14:12 - - Reserved 0x0
11:8 RW MAX_RATE_CTRL_EXP Exponent part of Port n Queuevkax. Shaper 0x0
_Qx_Pn Rate Limit Control
Value range: 0 td
7 - - Reserved 0x0
6:0 RW MAX_RATE_CTRL Mantissa part of Port n QueueMax. Shaper 0x00
_MAN_Qx_Pn Rate Limit Control

Value range: 0 td00
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358.ERLCR_PEgress Rate Limit Control Register of Port n (offset: 0x1040, 0x1140, 0x1240, 0x1340, 0x1440,
0x1540, 0x16400x1740Q

31:16 - - Reserved -
15 RW EG_RATE_LIMIT_ERn  Port nEgress Rate Limit Control Enable 0x0
1®0: Disable

1'b1: Enable gressrate limit control
Egress port rate limitation MAN*10"NEXP)*1
kbps
where,
EXP: EGRESS_RATE_LIMITdERd in
bit[11:8] of this register)
MAN: EGRESS_RATE_LIMIT_{dAfihed in
bit[6:0] of this register)
14:12 - - Reserved -

11:8 RW EG_RATE_LIMIT_EX®™ Exponent part oPortn Egress Rate Limit 0x0
Control
Value range: 0 td
W R Tkbps
YR ™ Kopsm n
WRH Ykbpa n N
WRoY M adolJ
WRnNY wmn aolJ

7 - - Reserved -
6:0 RW EG_RATE_LIMIT_MAN_ Mantissa part of port rfEgress Rate Limit 0x00
n Control

Value rangel to 100 (#bit)

359.IRLCR_Pn: Ingress Rate Limit Control Register of Port n (offset: 0x1080, 0x1180, 0x1280, 0x1380, 0x1480,
0x1580, 0x16800x1780

31:16 - Reserved
15 RW IGC_RATE_EN_Pn Port ningress Rate Limit Control Enable 0x0
The rate of tokens to be filled into token bucke
used for ingress rate control
1®0: Disable
1'b1:Ingresgate limit control enable
Ingress Rate Limit Control (MAN*10™NEXP))
kbps
where,
EXP: INGRESS_RATE_LIMITdEN)IRd in
bit[11:8] of this register)
MAN: INGRESS_RATE_LIMIT_Kd&fined in
bit[6:0] of this registen)
14:12 - - Reserved -
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11:8 RW IGC_RATE_EXP_Pn Exponent part oPortn Ingress Rate Limit
Control
Value range: 0 td
W R nikbops
YR ™M Kopsv N
W R100Kbps
Y RDbMbps
WRNY wmn aolJ
7 - - Reserved -

6:0 RW IGC_RATE_MAN_Pn Mantissa part ofort n Ingress Rate Limit 0x0
Control
Value range: 0 ta00

360.FPC_RXCTRL_Pn: Free Page Count at RX_CTRL of PortOx(df&kt0x1184, 0x1284, 0x1384, 0x1484,
Ox1584 0x16840x1783

31:.3 - Reserved

2:0 RO FPC_RXCTRL Free Page Count at RX_CTRL 0x3
Indicates the free page count at RX_CTRL
module.

361.EPC_QUEO1_PHEgress Page Count at Queue 0/1 of Port n (offset: 0x1090, 0x1190, 0x1290, 0x1390,
OX1490 0x1590, 0x1690, 0x1790)

31:25 - Reserved

24:16 RO EPC_QUE1l Egress Page Count at Queue 1 0x0
Indicates the page count a&gress queue.l

159 - - Reserved 0x0

8:0 RO EPC_QUEO Egress Page Count at Queue 0 0x0

Indicates the page count at egress queue 0

362.EPC_QUEZ23 Pn: Egress Page Count at Queue 2/3 of Port n (offset: 0x1094, 0x1194, 0x1294, 0x1394,
0x1494 0x1594)x1694, 0x1794)

31:25 - Reserved

24:16 RO EPC_QUE3 Egress Page Count at Queue 3 0x0
Indicates the page count at egress queue 3

15:9 - - Reserved 0x0

8:0 RO EPC_QUE2 Egress Page Count at Queue 2 0x0

Indicatesthe page count at egress queue 2

363.EPC_QUEA45 Pn: Egress Page Count at Queue 4/5 of Port n (offset: 0x1098, 0x1198, 0x1298, 0x1398,
0x1498, 0x1598, 0x1698, 0x1798)

PGMI7620 V.10 040503 Page303of 522



7 Ralink MT7620 PROGRAMMING GUIDE
AMEDINTEK Integrated 802.11n MAC/BBP and 2.4 GHz RF/FEM Routepn-a-Chip
COMPANY

31:25 - Reserved

24:16 RO EPC_QUES5 Egress Page Count at Queue 5 0x0
Indicates the page count at egress queue 5
NOTEOnlythe CPU port is supported

159 - - Reserved 0x0

8.0 RO EPC_QUE4 Egress Page Count at Queue 4 0x0
Indicates the page count at egress queue 4
NOTEOnlythe CPU port isupported

364.EPC_QUEG67_Pn: Egress Page Count at Queue 6/7 of Port n (offse€, 0x1Q9C, 0x12%, 0x13%
Ox14§C, 0x15%, 0x16%, Ox17%)

31:25 - Reserved

24:16 RO EPC_QUE7 Egress Page Count at Quete 0x0
Indicates the page count at egress queue 7
NOTEOnlythe CPU port is supported

159 - - Reserved 0x0

8.0 RO EPC_QUEG6 Egress Page Count at Queue 6 0x0
Indicates the page count at egress queue 6
NOTEOnlythe CPU port is supported

365. GERLCHilobal Egress Rate Lir@iontrol Register (offset: 0x&6)

31:10 - - Reserved 0x0
9 RW EGC_MFRM_EX Egress Rate Excludes Management Frames 0x0
Management frames will be ignored Hye rate
limit.
(Management frame typés set by ARL
registers)
8 RW  EGC_IPG_OP Egress Rate IPG Byte Addition or Subtraction 0x0

Byte count should be added or subtracted on
the rate calculation.

nQony LtD o&id$ Aa SEC
MQOoMY LtD o0eiGS A& Ay

7:0 RW EGC_IPG_BYTE Egress Rate |P8yte Count 0x0
Byte count should be added while calculating

the rate limit.

0x04: 4 byte CRC (default)

0x18: 4 byte CRC + 12 byte IPG + 8 byte
Preamble

366.FPLC: Free Page Link Count Register (offset@x1

31:26 - - Reserved 0x0
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25:16 RO MIN_FREE_PL_CNT Minimal Free Page Link Count in LMU from la Ox1BB
read access

15:10 - - Reserved 0x0
9.0 RO FREE_PL _CNT Free Page Link Count in LMU. Ox1BB

367. GFCCR@@lobal FlowControl Control Register 0 (offset: (D)

31 RW FC_EN Flow Control Enable Ox1
1'b1:Enable

30 - - Reserved 0x0

29 RW FC_OFF20ON_OPT Flow Control Assertion Option Ox1

Enablesaggressive frame discard option in flo\
control transition from OFF to ON

0: Disable

1: Enable

28 RW FC_ON20OFF_OPT Flow Control Déssertion Option 0x0
Enable aggressive frame discard option in floy
control transition from ON to OFF

0: Disable

1: Enable
2724 - - Reserved 0x0
23:16 RW FC_PORT_BLK_THD Flow Control Block Threshold 0x08

Per port memory buffer (in unit of 2 blocks)
associated with flow control and packet discal
mechanism.reserve blockot included)

15:8 RW FC_FREE_BLK_HITHD Flow Control Free Block High Threshold 0x78
High water mark of memory buffer (in usivf 2
blocks) associated with flow control and packe
discard mechanisn{reserve bloclot
included)

7.0 RW FC_FREE_BLK_LOTHD Flow Control Free Block Low Threshold 0x64
Low water mark of memory buffer (in usiof 2
blocks) associated with flow control and pack
discard mechanismrégserve bloclkot
included)

368 GFCCRSlobal FlowControl Control Register 1 (offset &)

31:28 FC_BLK_THD_Q7 TxQueue? BlockThreshold For Flow Control 0x4

2724 RW FC_BLK_THD_Q6 TxQueueb Block Threshold For Flow Control 0x4
23:20 RW FC_BLK_THD_Q5 TxQueue5 Block Threshold For Flow Control 0x4
19:16 RW FC_BLK_THD_Q4 TxQueue4 Block Threshold For Flow Control 0x4
15:12 RW FC_BLK_THD_Q3 TxQueue3 Block Threshold For Flow Control 0x4
11:8 RW FC_BLK _THD_Q2 TxQueue2 Block Threshold For Flow Control 0x4
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FC_BLK_THD_Q1 TxQueuel Block Threshold For Flow Control 0x4

3.0 RW FC_BLK_THD_QO TxQueue0 Block Threshold Féilow Control 0x4

NOTE:

Current associated port will start the flow control mechanism (or discard when flow control scheme isdjisable
if the following conditions (a) && (b) && (c) are satisfied, and flow congrstopped if following conditions !(a)
&& I(b) && (d) are satisfied.

() Num(MEMORY_BLOCK_ALREADY_IN_QUEUE_0) > CSR_FC_QO0_BLK_THD.

(b) Num(MEMORY_BLOCK_ALREADY_IN_PC&R)BC_PORT_BLK.THD

(c) Num(FREE_MEMORY_BLDECBR FC LOW_THD.

(d) Num(FREE_MEMORY_BLOCK) > CSR_FC_HIGH_THD

369. FCBRCRO: Flow Control Block Reservation Control Register for group 0 (offs8{ Ox1

31 RW FC_RSV_GRPO_EN Queue Block Reservation Groujzfable 0x0
1'bl:Enable

30:24 - - Reserved 0x0

23:16 RW FC_RSV_GRPO_PMAP Flow Control Reservation Group 0 Port Map 0x00
When b31=1,

Port map for queue block reservation group 0
NOTE: ssume 8 pod

15:12 - - Reserved 0x0
11:8 RW FC_RSV_GRPO_BLK Flow ControReservation Group 0 Block 0x0
_NUM Number
When b31=1,

Block size for queue block reservation group (
7:0 RW FC_RSV_GRPO_QMAP Flow Control Reservation Block Group 0 Que! 0x00
Map
When b31=1,
Queue map for queue block reservation grouy

370.FCBRCREIlow Control Block Reservation Control Register for group 1 (offsétEQx1

31 RW FC_RSV_GRP1 EN Reserved. (Not implemented) 0x0

30:24 - - Reserved 0x0

23:16 RW FC_RSV_GRP1 _PMAP Reserved. (Not implemented) 0x00

15:12 - - Reserved 0x0

11:8 RW FC_RSV_GRP1_BLK Reserved. (Not implemented) 0x0
_NUM

7:0 RW FC_RSV_GRP1_QMAP Reserved. (Not implemented) 0x00

371.GIRLCR: Global Ingress Rate Limit Control Register (offSe®px1

3116 - - Reserved 0x0
15:10 - - Reserved 0x0
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IGC_MFRM_EX Ingress Rate Excludes Management Frames

Management frames will be ignored by rate
limit.
1®0: Management frame included
1®1: Management frame excluded
NOTE: Mnagement frame type iset by ARL
registers

8 RW  IGC_IPG_OP Ingress Rate IPG Byte Addition or Subtractior 0x1

Byte count should be added or subtracted on
the rate calculation.

nQonyY LtD o&iS Aa SE
MQOoMY LtD o08dGS Aa Ay

7:0 RW  IGC_IPG_BYTE Ingress Rate IPG By@unt 0x04
Byte count should be added while calculating

the rate limit.

0x04:Add4 byte CRC (byte rate calculation)

0x18:Add4 byte CRC + 8 byte Preamble + 12
byte IPG (line rate calculatian)

372.GFCCR2: Global Flow_Control Control Register 2 (difs&t4)

31:16 - - Reserved 0x00

15:8 RW FC_PORT_BLK_ HI_THC Flow Control Port Block High Threshold 0x12
Numberof port block high threshokl
associated with packet discard mechanism.
(unit: 2 blocks)

7:0 RW FC_QUE_BLK_HI_THD Flow Control Queue Block High Threshold 0x0c
Numberof queue block high thresholds
associated with packet discard mechanism.
(unit: 2 blocks)
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2.20.9PORT Registsr

2.20.9.1List of Registers

373 0x2000, 0x2100, 0x2200, 0x2300, SSC STP State Control Register 309
0x2400, 0x2500, 0x2600x2700

374 0x2004, 0x2104, 0x2204, 0x2304, PCR Port Control Register 309
0x2404, 0x2504, 0x26008x2704

375 0x2008, 0x2108)x2208, 0x2308, PIC Port IGMP Control Register 311
0x2408, 0x2508, 0x2608x2708

376 0x200C 0x21(C, 0x22@C 0x23@, PSC Port Security Control Register 314
0x24Q0C, 0x250C, 0x26@C, 0x27CC

377 0x2010, 0x2110, 0x2210, 0x2310, PVC Port VLAN Control Register 315

0x2410, 0x2510, 0x2610x2710

378 0x2014, 0x2114, 0x2214, 0x2314, PPBV1  PortandProtocol Based VLANRegister 316
0x2414, 0x2514, 0x2618x2714

379 0x2018,0x2118, 0x2218, 0x2318, PPBV2  Portand-Protocol Based VLANRegister 316
0x2418, 0x2518, 0x2618x2718

380 0x201C 0x211C 0x221C 0x23LC BSR Broadcast Storm Rate Control Register 317
0x241C 0x251C 0x261C, 0x271C

381 0x2020, 0x2120, 0x2220, 0x2320, STAGO01 STAG Index 0/1 Register 318
0x2420, 0x2520, 0x2620x2720

382 0x2024, 0x2124, 0x2224, 0x2324, STAG23 STAG Index 2/3 Register 318
0x2424,0x2524, 0x26240x2724

383 0x2028, 0x2128)x2228, 0x2328, STAG45 STAG Index 4/5 Register 318
0x2428, 0x2528, 0x2628x2728

384 0Ox20Z 0x21Z 0x22Z, 0x23XL STAG67 STAG Index 6/7 Register 318
0x24ZC, Ox25Z; Ox26ZC, Ox27Z

385 0x2030, 0x2130, 0x2230, 0x2330, TPF TO_PPE Forwarding Register 318

0x2430, 0x2530, 0x2630x2730
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2.20.9.2Register Descriptions

373.SSCSTP State Control Register (offset: 0x2000, 0x2100, 0x2200, 0x2300, 0x2400, 0x25000R2Z6()0

31:16 - - Reserved 0x0
15:14 RW FID7_PST (Rapid) Spanning Tree Protocol Port State 0x3
13:12 RW FID6_PST (Rapid) Spanning Tree Protocol Port State 0x3
11:10 RW FID5_PST (Rapid) Spanning Tree Protocol Port State 0x3
9:8 RW FID4_PST (Rapid) Spanning Tree Protocol Port State 0x3
7.6 RW FID3_PST (Rapid) Spanning Tree Protocol Port State 0x3
5:4 RW FID2_PST (Rapid) Spanning Tree Protocol Port State 0x3
3:2 RW FID1_PST (Rapid) Spanning Tree Protocol Port State 0x3
1:0 RW FIDO_PST (Rapid) Spanning Tree Protocol Port State 0x3

NOTE: Where applicable,

HQonnY 5AalofSk5Aa0lF NRAY3
HQO nmY /Liste@n@/Didcsrding

HQomnY [ SIFENYyAy3

HQOoMMY C2NBIF NRAY3

374.PCR: Port Control Register (offset: 0x2004, 0x2104, 0x2204, 0x2304, 0x2404, 0x2504 0027634

31:30 - - Reserved 0x0

29:28 RW EG_TAG Port-Based EgreséLAN Tag Attribution 0x0
HQonnY ! yialF33aSR
HQonmY {61 LI
HQomMnY ¢ 3I3ISR
HQommY { G O
27 - - Reserved 0x0

26:24 RW PORT_PRI Port-based User Priority 0x0
User priority for the ingress port.
(00 0]
X
Ox7: 7

23:16 RW PORT_MATRIX Port Matrix Member OxFF
The legacyort VLAN function. Each bit
indicates the permissible egress ports. This
function can work without 802.1Q function or
an optional forwarding port map if the ingress
membership violates or VID is missed on the
VLAN table within 802.1Q function.
NOTEThe inal and effective port member
should exclude the received port.

15:13 - - Reserved 0x0
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UP2DSCP_EN User Priority To DSCP Enable
Replace DSCRiccording tauser priority.
0: Disable
1: Enable

11 RW UP2TAG_EN User Priority To Tag Enable 0x0
Replace 802.Q priorityy user priority
0: Disable
1: Enable

10 RW ACL_EN Port-based ACL Enable 0x0
MQO nY the AQUTabla
MQO MY theA@L|Tdaleland take the
corresponding actions

9 RW PORT_TX_MIR Port Tx Mirror Enable 0x0
Allframes transmitted from this port are copiec
to the mirror port.
MQonY 5AalofsS
M Q Enmaldle
NOTEMulti-port support is possible

8 RW PORT_RX_MIR Port Rx Mirror Enable 0x0
Allframes receiveedrom this portare copied
to the mirror port.
MQonY 5AalofsS
M Q Eraldle
NOTEMulti-port support is possible

7 RW ACL_MIR ACL Mismatch to Mirror Port 0x0
Frames arecopied to Mirror port wherthe ACL
table is enabled and the framed®es not
match any ACL rule
MQonY 5AalofsS
M Q Enraldle
6:4 RW MIS_PORT_FW ACL Mismatch TO_CPU Forward 0x0
Frame port forwarding when ACL table is
enabled and the frame is mismatch
0 Q06 n E E \defdulé (disatSey
0 Q0 mn n YdefduBahdiC&Yort excluded
0 Q0 M m YdefduBaadiC&Yort included
0 Q0 M m Jpoft orlyt(As bng as the ingress
port is not the CPU port. If the ingress por
is the CPU port, then the system default
and CPU port are excluded.)
0 Q0 MMM droppedl Y S

3 - - Reserved 0x0
2 RW VLAN_MIS VLAN Mismatch to Mirror Port 0x0
MQOonY CNIYS LINBOSaasSt
PORT_VLAN
MQOoMY *[!b YAAYLlIG§OKSH
MIRROR port.
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RW PORT_VLAN Port-based VLAN Mechanisgelect

H lO0: Port Matrix Mode
Frames are forwarded by the Port Matrix
Member.

H @ 1: Fallback Mode
Forward received framsewith ingress ports
that do notbelong to the VLAN member.
Per frames whose VID is not listed on the
VLAN table are forwaed based on the Port
Matrix member.

H [€10: Check Mode
Forward received framewhose ingress port
does notbelong to the VLAN member. But,
discard frames once if VID is missed on the
VLAN table.

H l€11: Security Mode
Enable VLAN security and discard any fran
due to ingress membership violation or VID
missed on the VLAN table.

375.PIC: Port IGMP Control Register (offset: 0x2008, Ox2x2208, 0x2308, 0x2408, 0x2508, 0x2608
Ox2708

31:19 - Reserved
19 RW IGMP_MIR IP Multicast IGMP Table Mismatch to Mirror 0x0
Port

Copies IP multicast frames with an IGMP tabl
mismatch to the mirror port.

MD: Disable

MQOMY CNIYS O2LIASR
NOTEThis control register is valid only if
PSRGMP_EN oMLD_EN is set on per port
basis.

18:16 RW IGMP_MIS IP Multicast IGMP Table Mismatch TO_CPU 0x0

Forwarding

Selects how to forward IP multicast frames wi

an IGMP table mismatch.

0 Q0 n E E \efqul(ByMECUNM_FFP)

0 Q0 ™M N n YdefduBahdiC&Yort excluded

0 Q0 M ™ YdefduBaadiC&Y port included

0 Q0 ™M m Jpoft orlyt(As longas the ingress
port is not the CPU port. If the ingress por
is the CPU port, then the system default
and CPU port are excluded.)

0 Q0 MMM ¥roppadl Y S

NOTEThis control register is valid only if

PSRGMP_EN or MD_EN is set on pport

basis
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15:14 RW ROBUST_VAR Robustness Variable
Defines the number of times an IGMP report
message may be lost consecutively.
0: Unlimited(No Age out)
1: Onetime
2: Twotimes (default)
3: Threetimes

13 RW MLD _HW_LEAVE MLD HW Leave Enable 0x0
Enabls HW MLD Done snooping and fast lea\
The corresponihgincoming port will be
removed on the specific group address withot
group-specific query.
MQonY 5Aalofs
MQoMY 9yLlofS

12 RW IGMP_HW_LEAVE IGMP HW Leave Enable 0x0
Enabls HW IGMP Leave snooping and fast
leave. Thesorrespondngincoming port will be
removed on the specific group address withot
group-specific query.

MQdonY 5AaloftsS

MQoMY 9yLlofS
11 - - Reserved 0x0
10 RW IPM_224 IP Multicast frare for DIP is Class D:224.x.x.x 0x0

to 239.x.x.X

M Q orhisftame is regarded agnormal
multicast and search ADDR Table

M Q drivsffame is regarded a@n IPmulticast
frame and search IGMP table

9 RW IPM_33 IP Multicast frame for MAC DA38-33-Xx-Xx 0x0
XXXX
M Q orhisitame is regarded as normal multica
and search ADDR table
M Q arvisftame is regarded as IPutticast
frame and search IGMP table

8 RW IPM_01 IP Multicast frame for MAC DA is-0Q-5Exx- 0x0
XXXX
M Q arhisftame isregarded as normal multicas
and search ADDR Table
M Q arlvisftame is regarded as HRulticast
frame and search IGMP table

7 RW MLD2_JOIN_EN MLD v2 HW Join Enable 0x0
Enabls HW IGMP snooping. Group Address v
be learned and filled in the ADDR Table
automatically for the specific Record Type
IS_EX(), TO_EX().
MQonY 5A4al 0
MQOoMY 9VY I of

fS
S
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IGMP3_JOIN_EN IGMP v3 HW Join Enable

Enabls HW IGMP snooping. Group Address v

be learned and filled in the ADDR Table

automatically for the specific Record Type

IS_EX(), TO_EX().

MQonY 5A&alofS

MQoMY 9ylofS

5 RW MLD_JOIN_EN MLD Snooping HW Join Enable 0x0

MiD: MLD message and multicast IPv6 frame
regarded as general multicast frame.

MQOMY ¢KAA& LER2NI Aa Ol
MLD message and multicast IPv6 frames
(FF00:/8)

4 RW IGMP_JOIN_EN IGMP Snooping HW Join Enable 0x0
Enabls HW IGMP snooping. Group Address v
be learned and filled in the ADDR Table
automatically.
MQOonY 5AalotsS
MQomMY 9yLlofS
3 RW MLD_SQRY_EN MLD HW Specific Query Enable 0x0
MQonY a[5 &aLISOATAO |«
refresh the IP multicast table.
M Q 0 ™ Yort ds Kapable of recognizing the
MLD specific query message to refresh the
specific multicast member.

2 RW IGMP_SQRY _EN IGMP HW Specific Query Enable 0x0
MQOonY LDat aLISOAFAO |
refresh the IP multicast table.
MQO MY ¢ Eapahle dfi2dddnizigdhe
IGMP specific query message to refresh th
specific multicast member.

1 RW MLD_GQRY_EN MLD HW General Query Enable 0x0
MQonY a[5 3ISYSNIt | dz
refresh the IP multicast table.
MQOMY ¢KAAa Lioghizingthe Ol
MLD general query message to refresh the
multicast member.

0 RW IGMP_GQRY_EN IGMP HW General Query Enable 0x0
MQonY LDat 3ISYSNIf v
refresh the IP multicast table.
MQOMY ¢KAA& LIR2NI Aa Ol
IGMPgeneral query message to refresh the
multicast member.
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376.PSC: Port Security Control Register (offset: 0208210, 0x22@C, 0x23(C, 0x24@, 0x25@, 0x26(GL,
Ox27(13)

31:20 RO SA LRN_CNT Learned Source Addressimber

19:8 RW MAX_SA LRN Rx SA Allowable Learning Number OXFFF
Sets the maximum number of SA learned
addresses when SA_CNT_EN is set.
M H QBisabfe SAehrning
M HhDtom HEFE: 1 to 4094 addresshte
MHQKCCCY {! [SINyaAy3
7:6 - - Reserved 0x0

5 RW SA CNT_EN SA Counter Enable 0x0
Enablesthe learnedsource MAC Address
counter.
0: Disable
1: Enable

4 RW SA_DIS SA Disable 0x0
Disables source MAC address learning
0: Enable
1: Disable

3:2 RW SA_LOCK SALockSelect 0x0
H lDO: Receive withouBA authorization
HQonmY ! flaine Whss©SMoBKD R

missing or not gort member in the ARL will
be dropped.

HQomnY | ff shiodSAIGERs -
missing or not a port member in the ARL al
forwardedto somePort Matrix Membes
(PCR.PORT_MATRIX)

HQomMMY | f{ shidseSAIGERs -
missing or not a port member in the ARL al
forwarded among the Guest VLAN Membe
(VTC.GUEST_MEM)

NOTEPAE frames should be jgasl and not

affected by SA Lock.

1 RW TX_PORT_LOCK Tx Port Lock Enable 0x0
MQOoNnY ¢NIyavYAld | dziKz2l
MQOMY 5A&l 0fsSonFNF YS i
NOTEPAE Frames should be passed and not
affected by Port Lock

0 RW RX_PORT_LOCK Rx Port Lock Enable 0x0
NOTEPAE frames should be padsand not
affected byPort Lock.
MQOonY wSOSA@GS | dzil K2 NJ

MQOoMY 5Aalo6fS FTNIYS |
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377.PVC: Port VLAN Control Register (offset: 0x2010, 0x2110, 0x2210, 0x2310, 0x2410, 0x2510, 0x2610

0x2710
31:16 RW
15 RW
14 RW
13:11 -
10:8 RW
76 RW
5 RW
4 RW

STAG_VPID

DIS_PVID

FORCE_PVID

EG_TAG

VLAN_ATTR

PORT_SPEC_TAG

BC_LKYV_EN

PGMI7620 V.10_040503

Stack Tag VPIIYLAN Protocol IDjalue 0x8100
The received frame will be regarded as a lege

stack tag frame if the following conditioase

matched:

Outer VPID == STAG_VPID

LYYSNI £t L5 I'TT McQKyMm.

The outgoing frame will be added by the oute

VLAN tag with the programmable \2Pfeld =

STAG_VPID

PVID Disable 0x0
Disables PVID insertion in priorittagged

frames.

1'b0: Use PVID for prioritagged frams.

1'b1: Keep VID=0 for prioritagged frams.

Forces PVID on VLAfdgged fames 0x0
1'b0: Use VIInh VLANtagged frame
1'b1: Forcereplaces VID with PVID

Reserved 0x0

Incoming Port Egress VLAN Tag Attribution 0x0
0 Q0 n nn Ydefdud @isaSiey

oQonnmyY [/ 2yaraiasSyd

oQo oo MmY wSASNIBISR
oQomnnyY ! yil33ISR

0 1201: Swap

oQommnyY ¢l 33ISR

oQommmyY { i O}

VLAN Port Attribute 0x3
2'b00: User port

2'b01: Staclkoort

2'b10: Translatiomport

2'b11: Transparenport

Special Tag Enable 0x0
Enables proprietary VLAN tag format to carry
additional information tathe remote port.
MQOoNnY b2 ALISOMRRO G
M Q Enaldle
Broadcast Leaky VLAN Enable 0x0
MQonY . NRBIFROIFald FTNIY

will be blocked by VLAN
MQOoMY . NBIROI &G Pt Y

can pass through VLAN
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MC_LKYV_EN Multicast Leaky VLAN Enable

MQonY adzZ GAOFad FNI Y
be blocked by VLAN

MQomMY adz GAOF&d FNI Y
pass through VLAN

NOTELeaky VLAN can be configured by ARL

Port Control Register based on the indication

MACUC_ARL_LKYVMACUC_ARL_LKYV.)

2 RW UC_LKYV_EN Unicast Leaky VLAN Enable 0x0
MUD: Unicast frame received by thi®rt will be
blocked by VLAN
MQOoMY ! YAOF&G FTNIYS
pass through VLAN
NOTELeaky VLAN can be configured by ARL
Port Control Register based on the indication
MACUC_ARL_LKYVMACUC_ARL_LKYV.)

1:0 RW ACC_FRM Acceptable Frame Type 0x0
HQonnY ! RYAG ' &€ FNI
HQOonmMY ! RY-#aggedfrgrhed = [
H Q0 M N Yonly uRtxghed or priorityagged
frames
HQomMMY wSaSNBSR

378.PPBV1: Poiand-Protocol Based VLANRegister (offsetdx2014, 0x2114, 0x2214, 0x2314, 0x2414,
0x2514, 0x26140x2714

31:29 RW G1 _PORT_PRI Group 1 Port Priority (optional)
The Group 1 Priority for per port according to
IEEE 802.1Q definition.

28 - - Reserved 0x0

27:16 RW G1_PORT_VID Group 1 Port VLAN ID (optional) 0x1
The Group 1 VID for per port according to IEE
802.1Q definition.

15:13 RW GO_PORT_PRI Group 0 Port Priority (Default Port Priority) 0x0
The Group 0 and default Priority for per port
according to IEEED2.1Q definition.

12 - - Reserved 0x0

11:.0 RW GO0_PORT_VID Group 0 Port VLAN ID (Default Port VID) 0x1
The Group 0 and default VID for per port
according to IEEE 802.1Q definition.

379.PPBV2: Potand-Protocol Based VLANRegister (offset: 0x2018x2118, 0x2218, 0x2318, 0x2418,
0x2518, 0x26180x2718
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31:29

28 =
27:16 RW

15:13 RW

12 -
11:0 RW

G3_PORT_PRI

G3_PORT_VID

G2_PORT_PRI

G2_PORT_VID

Group 3 Port Priority (optional)

The Group 3 Priority for per port according to

IEEE 802.1Q definition.

Reserved 0x0
Group 3 Port VLAN ID (optional) 0x1
The Group 3 VID for per port according to IEE

802.1Q definition.

Group 2 Port Priority (optional) 0x0
The Group 2 and defayttriority for per port

according to IEEE 802.1Q definition.

Reserved 0x0
Group 2 Port VLAN ID (optional) 0x1
The Group 2 and default VID for per port

according to IEEE 802.1Q definition.

380.BSR: Broadcast Storm Rate Control Register (offset: GxQR211C, 0x221C, 0x231C 0x241C 0x251C,

0x26.C, 0x271

RW
30 RW
29 RW
28 RW
2726 -
25:24 RW
23:16 RW
15:8 RW

STRM_MODE

STRM_BC_INC

STRM_MC_INC
STRM_UC_INC

STRM_UNIT

STORM_1G

STORM_100M

PGMI7620 V.10_040503

Broadcast Storm Suppression

M Q0 n Y -based® ] stdond period)

M Q0 M Yoased U S

Broadcast Storm Included 0x0
1®0: Exclude BC frame

1®1:Include BGrame

Unknown Multicast Strm Included 0x0
Unknown Unicast Storm Included 0x0
Reserved 0x0
Broadcast Storm Suppression 0x0
HQOANnNY cn lﬂdbs()“[éué 2 NJ
HQOonNnMY Hpc KdpsOl Si 21

H 1€10: 1K packets or Mbps
H Q0 MKvpickets or Mbps

1000MbpsBroadcast Storm Rate Limit Contrc 0x0
The broadcast storm rate limit for 1000bps

link speed.
yQKnY o6nF

y QKMY 6mM F
X

100MbpsBroadcast Storm Rate Limit Control 0x0
The broadcast storm rate limit for 100bps

link speed.

yQKnY on f | U
yQKmMY o6m f {¢hwauy
X

{¢hway

' b
{¢hwauy!

L¢
bL:¢

b L«
b
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RW STORM_10M 10 MbpsBroadcast Storm Ratamit Control
The broadcast storm rate limit for 2dbpslink
speed.
yQKnaY onf {¢hwauy]
yQKmMY om fF {¢hwauy
X

bL¢
i bL

381.STAGOL: STAG Index 0/1 Register (offset: 0x2020, 0x2120, 0x2220, 0x2320, 0x2420, 0x2520, 0x2620

Ox2720

31:24 - Reserved

23:12 RW VID1 VLAN Identifier for STAG Index 1 0x0
11.0 RW VIDO VLAN Identifier for STAG Index 0 0x0

382.STAG23: STAG Index 2/3 Register (offset: 0x2024, 0x2124, 0x2224, 0x2324 025224 ,0x2624

Ox2724

31:24 - Reserved

23:12 RW VID3 VLAN Identifier for STAG Index 3 0x0
11:0 RW VID2 VLAN Identifier for STAG Index 2 0x0

383.STAG45: STAG Index 4/5 Register (offset: 0x2028, OxX2Z2,8, 0x2328, 0x2428, 0x2528, 0x2628

Ox2728

31:24 - Reserved

23:12 RW VID5 VLAN Identifier for STAG Index 5 0x0
11.0 RwW  VID4 VLAN Identifier for STAG Index 4 0x0

384.STAG67STAG Index 6/7 Register (offset: 0Xx20X21Z 0x22Z, 0x23Z, 0x24Z, 025X, Ox26Z,

0x27I:)

31:24 - Reserved

23:12 RW VID7 VLAN Identifier for STAG Index 7 0x0
11.0 RW VID6 VLAN Identifier for STA@dex 6 0x0

385.TPF: TO_PPE Forwarding Register (offset: 0x2030, 0x2130, 0x2230, 0x2330, 0x2430, 0x2530, 0x2630

Ox2730
31:14 - Reserved
13 RW IP6_PPE_UN IPv6 Unknown UC packet to PPE Forwarding 0x0

Forwards unknown UC packet®s the PPE port
instead ofthe CPU port
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RW

RW

RW

RW

RW

RW

RW

RW

RW

RW

IP6_PPE_UC

IP6_PPE_BC

IP6_PPE_IPM

IP6_PPE_MC

IP6_PPE_UC

IP4_PPE_UN

IP4_PPE_UC

IP4_PPE_BC

IP4_PPE_IPM

IP4_PPE_MC

IP4_PPE_UC

IPv6 Learned UC Frame to PPE Forwarding
Forwards IPv6 learned UC framés the PPE
port instead ofthe CPU port

IPv6 Broadcast Frame to PPE Forwarding
Forwards IPv6 broadcast framés the PPE port
instead ofthe CPU port

IPv6 IP_MULTI packet to PPE Forwarding
Forwards IPv6 IP_MULTI packetsthe PPE
port instead ofthe CPU port

NOTEThis bit is only valid when
PICIPM_*[ 10:8] is enabled.

IPv6 Multicast Frame to PPE Forwarding
Forwards IP multicast frameso the PPE port
instead ofthe CPU port

IPv6 MY_MAC Frame to PPE Forwarding
ForwarcsMY_MAC frameto the PPE port
instead ofthe CPU port

Reserved

IPv4 Unknown UC packet to PPE Forwarding
Forwards IPv4 unknown U@acketsto the PPE
port instead ofthe CPU port

IPv4 Learned UC Franbe PPE Forwarding
Forwards IPv4 learned UC framés the PPE
port instead ofthe CPU port

IPv4 Broadcast Frame to PPE Forwarding
Forwards IPv4 braodcast frames the PPE port
instead ofthe CPU port

IPv4IP_MULTI packet to PPE Forwarding
NOTEThis bit is only valid when

IPICIPM_*[ 10:8] is enabled.

Forwards IPv4packetsto the PPE port instead o
the CPU port

IPv4 Multicast Frame to PPE Forwarding
Forwards IPv4packetsto PPE port instead difie
CPUport.

IPv4 MY_MAC Frame to PPE Forwarding
Forwards IPv4 MY_MAC framés the PPE port
instead ofthe CPU port

0x0

0x0

0x0

0x0

0x0

0x0
0x0

0x0

0x0

0x0

0x0

0x0

NOTE:
MQonY 5Aal
M Q Enalle

(@]}
w
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2.20.10MAC Registes

2.20.10.1List of Registers

386 0x3000, 0x3100, PMCR_Pn Port n MAC Control Register 321
0x3200, 0x3300,
0x3400, 0x3500,
0x360Q 0x3700

387 0x3004, 0x3104, PMEEECR_Pn Port n MAC EEE Control Register 323
0x3204, 0x3304,
0x3404, 0x3504,
0x3604 0x3704

388 0x3008, 0x3108, PMSR_Pn Port n MAC Status Register 323
0x3208,0x3308,
0x3408, 0x3508,
0x3608 0x3708

389 0x3010, 0x3110, PINT_EN_Pn Port n Interrupt Enable Register 324
0x3210, 0x3310,
0x3410, 0x3510,
0x361Q 0x3710

390 0x3014, 0x3114, PINT_STS_Pn Port n Interrupt Status Register 325
0x3214, 0x3314,
0x3414, 0x3514,

0x3614 0x3714
391 Ox3FBD GMACCR Glbal MAC Control Register 326
392 Ox3FH SMACCRO System MAC Control Register 0 326
393 Ox3FB SMACCR1 System MAC Control Register 1 326
394 Ox3FR CKGCR Clock Gating Control Register 327
395 Ox3FH GPINT_EN Global Port Interrupt Enable Register 327
396 Ox3FR GPINT_STS  Global Port Interrupt Status Register 328
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2.20.10.2Register Descriptions

386.PMCR_Pn: Port n MAC Control Register (offset: 0x3000, 0x3100, 0x3200, 0x3300, 0x3400, 0x3500, 0x3600

Ox37OQ
3120 - Reserved
19:18 RW IPG_CFG_Pn Portn InterFrame GaglFG)Shrink 0x1
For CPU Port:
H Q 0 MomM¥l96-bit IFG
HQOo MY ¢-biIRGavihstibrt 1@ in
random behavior.
H Q 0 $hrink64-bit IFG
HQOomMMY 2 KSyYy | yeé 2dziL
is congested, shrink 6dit IFGis enabled,;
otherwise, normal 9&it IFGisthe default.
For NorCPU Po#g
H Q 0 MomM¥l96-bit IFG
HQOo MY C-bDiIRGavihstibrt 1@ in
random behavior.
HQOMEY 5A&lo6tS
1716 - - Reserved 0x0
15 RW FORCE_MODE_Pn Port n Force Mode 0x0
Port n operatesn force mode. It is used to
control port n statudor link, speed, duplex,
RX_FCTX_FCeeel00, and eeelg.
0: Force mode offMACstatus is determined
by the PHYauto-polling module)
1: Forcemode on. MACstatus is determined
by the FORCE_XXX_Rdgister)
14 RW MAC_TX_EN_Pn Port n Tx MAC Enable Ox1
M Q disable
M Q dnabvle
NOTEThis bit only impact on MAC function,
there is no impact on th link status or queue
manager.
13 RW MAC_RX_EN_Pn Port n RMAC Enable 0x1
M Q dDisable
M Q d&Eabe
NOTEThis bit only impact on MAC function,
there is no impact on th link status or queue
manager.
12:10 - - Reserved 0x0
9 RW BKOFF_EN_Pn Port n Backoff Enable Ox1

Sets the port iMAC to follow the backff
mechanism whem coIIisionhappens.
MQonY 5A&Fo6fS

M Q Eneldle

PGMI7620 V.10_040503 Page321of 522



7 Ralink MT7620 PROGRAMMING GUIDE
AMEDINTEK Integrated 802.11n MAC/BBP and 2.4 GHz RF/FEM Routepn-a-Chip
COMPANY

BACKPR_EN_Pn Port n BaclPressure Enable
Enable thebackpressure mechanism when
operatingin halfduplex mode and internal
resources ardéow.
MUD: Disable
M Q Eraldle

7 RW FORCE_EEE1G_Pn Port n ForcdPl Mode For 1000bps 0x0
When FORCE_MODE_PRN), this bit is used
to control LJ2 NJLOOYBAsET EEEapability
M Q d\at ¥apable of enteringEEE Low Power
Idle mode for 1000bpslink speed
M Q dsneapable of enterinBEE Low Power Idle
mode for 1000Mbpslink speed

6 RW FORCE_EEE100_Pn Port n Force LPI Mode For 18Bps 0x0
When FORCE_MODE_PRN), this bit is used
to controlLJ2 NIi Yy QX BEE capabibityS
M Q d\at ¥apable of enteringEE Low Power
Idle mode for 100Mbpslink speed
M Q dsneapable of enteringEE Low Power Idle
mode for 100Mbpslink speed

5 RW FORCE_RX _FC_Pn Port n Force Rx FC Ox1
When FORCE_MODE_PN), this bit is used
to control LJ2 NJiRx FCagability.
MiD: Disable
M Q d~arcé port tMAC to acept a pause
frame when operatingn full-duplex mode.

4 RW FORCE_TX_FC_Pn Port n Force Tx FC Ox1
When FORCE_MODE_EN), this bit is used
to controlthe LJ2 NJiTx FCq@gability.
MUD: Disable
M Q d-ercéMAC of port n to transmit a pause
frame when operates in fulluplex mode
and internal resouwes are low.

3:2 RW FORCE_SPD_Pn Port n Force Speed 0x0
When FORCE_MODE_EN), these bits are
used to controthe MAC speed of port.n
H QO n Mbps mn
H Q 0 X0@Mbps
HQO M~ Mbpsinnn
H Q4 Imvalid

1 RW FORCE_DPX_Pn Port n Force duplex 0x0
When FORCE_MODE_BN), this bit is used
to control MAC duplex of port.n
MUD: Half Duplex
MQOMY Cdzf t 5dzLJ SE
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RW FORCE_LNK_Pn Port n Force MAC Link Up
When FORCE_MODE_EN), this bit is used
to control link status oport n.
MUD: Link down
MQomMY [ AY]l dzLd

387.PMEEECR_Pn: Port n MAC EEE Control Register (offset: 0x3004, 0x3104, 0x3204, 0x3304, 0x3404, 0x3504,
0x3604 0x3704

31:.24 RW WAKEUP_TIME_1000n Port n Wake Up Time for 1008bpsLow 0x11
Power Idle I(P) Mode
The minimum allowed time need for PHY to
becomefully functional andor TXMAGo
transmita packet after wakeup.
(unit: > a o
23:16 RW  WAKEUP_TIME_10®n Port n Wake Up Time for 10@bps LPI Mode Oxle
The minimum allowed time need to wait for
PHY to beomefully functional andor TXMAC
to transmit packet after wakeup.
(unit:>a o
154 RW LPI_THRESH_Pn Port n LPI Threshold 0x01e
When there is no packet to be transmitted anc
the time period specified by
Pn_LPI_THRESHQO$ Bxceededthe TXMAC
will automatically enter LRLow Power Idle)
mode and sen@n EEE LPI frame to link
partners.

3:1 - - Reserved 0x0

0 RW LPI_MODE_EN_Pn Port n Enter LPI Mode 0x0
MQonY [tL Y2RS A& R
Pn_LPI_THRESHOLD.
M Q Bettie systento enter LPI mode
immediately and sendn EEE LPI frame to
link partnes.

w

388.PMSR_Pn: Port n MAC Status Register (offset: 0x3008, 0x3108, 0x828®3, 0x3408, 0x3508, 0x3608

Ox3708
31:8 - Reserved
7 RO EEE1G_STS Pn Port n LPI Mode Status For 10d®ps 0x0

Indicates if capable aff entering EEE Low
Power Idle mode for 100Mbpslink speed
MHD: Not capable

MQomMY /[ LIotS
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EEE100_STS Pn Port n LPI Status Mode For 18bps
Indicates if capable antering EEE Low Power
Idle mode for 10Mbpslink speed
MQonY b2d OFLIotS
MQomMY /LI OFES

5 RO RX_FC_STS Pn Port n Rx XFC Status 0x0
Port n Rx flow control status.
MQonY 5AalofSo
mQomY [SiG a!/ 2F L3N
when operates in fulluplex mode.

4 RO TX_FC_STS Pn Port n Tx XFC Status 0x0
Port n Tx flow control status.
MQonY 5AalofSo
MQomY [SG a!/ 2 Pausd? NJ
frame when operates in fulluplex mode
and internal resouece is low.

3:2 RO MAC_SPD_STS Pn Port n Speed [1:0] Status 0x0
Current speed of port n after PHY links up.
H QO n NMips mn
H Q0 n MVbpsm 11 N
HQO M~ Mbpsann
H Q4 Imvalid

1 RO MAC_DPX_STS Pn Port n duplex Status 0x0
Current duplex mode of port n after PHY links
up.
MQonY | tF 5dzJ SE®
MQOMY Cdzf £ 5dzLJ SE®

0 RO MAC_LNK_STS Pn Port n Link Up Status 0x0
Link up status of port n.
MQonY [AY]l 526y 0
MQomMY [ AY]l dzLi®

389.PINT_EN_Prrort n Interrupt Enable Register (offset: 0x3010, 0x3110, 0x3210, 0x3310, 0x3410, 0x3510,
Ox3610 0x3710

31:16 - Reserved

15 RW TX_TFF_UNDR_INT_EN TXMAC TXFIFO Underrun Interrupt Enable 0x0

14 RW TX_MISVLAN_ERR_INT TX_CTRL PKT INFO VLAN Mismatch Error 0x0
_EN Interrupt Enable

13 RW TX_MISPAGE_ERR_INT TX_CTRL PKT INFO Page Mismatch Error 0x0
_EN Interrupt Enable

12 RW TX_RPAGE_ERR_IIEN TX_CTRL Release Page Count Error Interrup 0x0

Enable

11 RW TX_RPAGE_TOUT_INT TX_CTRL Release Page Timeout Interrupt Er 0x0

_EN
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TX_GPAGE_TOUT _INT TX_CTRL Get Page Timeout Interrupt Enable 0x0

_EN
9 RW TX_RDPB_TOUT _INAN TX_ CTRL RD_PB Timeout Interrupt Enable 0x0
8 RW TX_DEQ_TOUT_INT_EN TX_CTRL DH@neout Interrupt Enable 0x0
74 - - Reserved 0x0
3 RW RX_AFF_FULL_INT_EN RX_CTRL Agent FIFO Full Interrupt Enable 0x0
RW RX_ARL_TOUT_INT_EN RX_ CTRL ARL Timeout Interrupt Enable 0x0
1 RW RX_WRPB_TOUT_INT RX_CTRL WR_PB Timeout Interrupt Enable 0x0
_EN
0 RW RX_GPAGE_TOUT RX_CTRL Get Page Timeout Interrupt Enable 0x0
_INT_EN
NOTE:
0: Disable
1: Enable

390.PINT_STS_Pn: Port n Interrupt Status Register (offset: 0x3014, 0x3114, 0x3214, 0x3314, 0x3414, 0x3514,

Ox3614 0x3713

31:16 - Reserved

15 RC TX_TFF_UNDR_INT TXMAC TXFIFO Underrun Interrupt 0x0

14 RC TX_MISVLAN_ERR_INT TX_CTRL PKT INFO VLAN Mismatch Error 0x0
Interrupt

13 RC TX_MISPAGE_ERR_INT TX CTRL PKT INFO Page Mismatch Error 0x0
Interrupt

12 RC TX_RPAGE_ERR_INT TX_CTRL Release Page Count Error Interrup 0x0

11 RC TX_RPAGE_TOUT_INT TX CTRL Release Page Timeout Interrupt 0x0

10 RC TX_GPAGE_TOUT_INT TX_ CTRL Get Page Timeout Interrupt 0x0

9 RC TX_RDPB_TOUT_INT  TX_CTRL RD_PB Timeout Interrupt 0x0

8 RC TX_DEQ_TOUT_INT TX_CTRL DEQ Timeout Interrupt 0x0

74 - - Reserved 0x0

3 RC RX_AFF_FULL_INT RX_CTRL Agent FIFO Full Interrupt 0x0

2 RC RX_ARL_TOUT_INT RX_CTRL ARL Timeout Interrupt 0x0

1 RC RX_WRPB_TOUT_INT RX_CTRL WR_PB Timeout Interrupt 0x0

0 RC RX_GPAGE_TOUT_INT RX_CTRL Get Page Timeout Interrupt 0x0

NOTE:

Read Write

0: Interrupt not asserted. 1: Qear the interrupt

1: Interrupt asserted
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391 GMACCRGIlobal MAC Control Register (offset BEI&

31:18 - Reserved

17 RW PRMBL_LMT_EN Preamble Limit Enable 0x0
MQOoNnY w- a! / thobtght FleD 2 :
Delimiter SFD, without needing to receiva
byte with the value of 55n the preamble
M Q 0 XIMACOwl recognizehe SFDbefore the
nextnew frame when it receivethe 7
consecutivebytes with the value of 55
within the 8-byte Preamblelf SFDb y Q K R
shows up aftethe 8-byte Preamble,RXMAC
will not recognize it and treat it déthere

were noSFD.
16:13 - - Reserved 0x0
12:9 RW MTCC_LMT MaximumTransmit Collision Count Limitation. Oxf

nQKnY theAxkollisidn@bort function.
Attempts tosendthe packetcontinueuntil
the packetis successfullgent

Others: Maximum transmit collision count is u
i2 nQKmp ®

8:6 - - Reserved 0x0

5:2 RW MAX_RX_JUMBO Maximum length of ingress jumbo frames 0x9
n O, n 1: Reserved
n QK KBgtesH
n QK &Byteso
X
n EK5KBytes

1.0 RW MAX_RX PKT_LEN Maximum Receive Packet Length Ox1
Sets the mximum length of ingress pacleet
including CR@at can be received by MAC.
HQOonnY mMpmy oeéiiSa F2I
1522 bytes for tagged frames
HQO N Mmiytemmp oc
H €10: 1552 bytes
HQomMMY a! - gw: YW, a. h

392. SMACCRO: System MAC Control Register 0 (offséiEDx3

31.0 RW SYS_MACADDRO System MAC AddresSYS_MA({31:0] 0x0017_A50
The first 32bit of system MAC address. It is 1
unique and specified for pause frame.

393. SMACCR1: System MAC Control Register 1 (offsé&tE)x3

31:16 - - Reserved 0x0
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15:0 RW SYS MAC_ADDR1 System MAC AddresSYS MA(27:32] 0x0000
The second 18it of system MAC address. It is
unigue and specified fqrause frame.

394.CKGCR: Clock Gating Control Register (offseEFOx3

31:16 - - Reserved 0x0000

15:8 RW LPI_TXIDLE_THD Low Power Idle (LPI) Tx Idle Threshold Oxle
When there is no packet to be transmitted and
exceeds time period specified by
LPI_TXIDLE_THD, the TXMAC will automatic:
enter LPI mode and send EEE LPI frame to lir

partner.

Default: 30ms (unit: 1ms)
7:6 - - Reserved. 0x0
5 RW CKG_TXIDLE Tx Global Clock Idle Stop 0x0

0: KeepTx port clockticking

1: StopTx port clock ticking when the
corresponding port haso traffic to sem and
Rx port blocks have beedle for
<LPI_TXIDLE_THD%

4 RW CKG_RXLPI Rx Global Clodkile 0x0
0: KeepRx port clock ticking
1: Stop R port clock ticking when the
corresponding porenters LPI mode and)R
port blocksare idle.

3:2 - - Reserved. 0x0
1 RW CKG_LNKDN_PORT Global Clock LinRown Port Stop Ox1
Port clock: clockfor GMAC, PORT_CTRhd
SChblocks

0: Keep Rx andkTportclock ticking

1: Stop bothRxand Tx port clock ticking when
the corresponding port enterénk-down
status for7 seconds

0 RW CKG_LNKDN_GLB Global Clock LirRRown Stop Ox1
Global clock: @ckfor BMU, PB_CTRENd ARL
blocks
0: keepthe global clockicking
1: Stopthe global clock ticking wheall ports
enter link-down status for7 seconds

395. GPINT_EN: Global Port Interrupt Enable Register (offseEFIx3

318 - - Reserved 0x0
7 RW PC7_INT_EN Port Contoller 7 Interrupt Enable 0x0
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6 PC6 INT_EN PortContoller 6 Interrupt Enable

5 RW PC5 INT_EN PortContoller 5 Interrupt Enable 0x0
4 RW PC4 INT_EN PortContoller 4 Interrupt Enable 0x0
3 RW PC3 INT_EN PortContoller 3 Interrupt Enable 0x0
2 RW PC2 INT_EN PortContoller 2 Interrupt Enable 0x0
1 RW PC1 INT_EN PortContoller 1 Interrupt Enable 0x0
0 RW PCO_INT_EN PortContoller O Interrupt Enable 0x0
NOTE:

0: Disable

1: Enable

396.GPINT_STS: Global Port Interrupt Status Register (offs&E8)x3

318 - - Reserved 0x0
7 RC PC5_INT Port Cottroller 7 Interrupt 0x0
6 RC PC5 INT PortCortroller 6 Interrupt 0x0
5 RC PC5_INT PortCortroller 5 Interrupt 0x0
4 RC PC4_INT PortCortroller 4 Interrupt 0x0
3 RC PC3_INT PortCortroller 3 Interrupt 0x0
2 RC PC2_INT PortCortroller 2 Interrupt 0x0
1 RC PC1_INT PortCortroller 1 Interrupt 0x0
0 RC PCO_INT PortCortroller O Interrupt 0x0
NOTE

Per port interruptis raised whenever any bit status is set in PINT_STS_Pn and its corresponding enable signal
PINT_EN_Pn. User should redelar the PINT_STS_Pn first and then reladr GPINT_STS.
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2.20.11MIB Registers

2.20.11.1List of Registers

397 0x4000, 0x4100, 0x4200, 0x4300, ESRn Event Status Register Bbrtn 330
0x4400, 0x4500, 0x4600x4700

398 0x4004, 0x4104, 0x4204, 0x4304, IntSn Interrupt Status Register ¢fortn 332
0x4404, 0x4504, 0x4600x4704

399 0x40@, 0x41@, 0x42@, 0x43@®, IntMn Interrupt MaskRegister of Port n 333
0x44@B, 0x45@, 0x46@, Ox47@

400 0x4010, 0x4110, 0x4210, 0x4310, TGPCn Tx Packet Counter dPortn 334
0x4410, 0x4510, 0x4610x4710

401 0x4014, 0x4114, 0x4214, 0x4314, TBOCn Tx Bad Octet Counter d?ortn 334
0x4414, 0x4514, 0x4610x4714

402 0x4018, 0x4118, 0x4218, 0x4318, TGOCn Tx Good Octet Counter d?ortn 334
0x4418, 0x4518, 0x4618x4718

403 0x401C 0x411C 0x421LC 0x43LC TEPCn Tx Event Packet Counter &ortn 334
0x441C, Ox45LC, 0x461C, O0x471C

404 0x4020, 0x4120, 0x4220, 0x4320, RGPCn Rx Packet Counter dPortn 334
0x4420, 0x4520, 0x4620x4720

405 0x4024, 0x4124, 0x4224, 0x4324, RBOCn RxBad Octet Counter d?ortn 335
0x4424, 0x4524, 0x4620x4724

406 0x4028, 0x4128, 0x4228, 0x4328, RGOCn RxGood Octet Counter d?ortn 335
0x4428, 0x4528, 0x4628x4728

407 Ox40ZC 0x41Z, O0x42Z, 0x43Z, REPC1n RxEvent Packet Counter &ortn 335
0Ox442ZC, OxX45Z, 0x46ZLC, Ox472C

408 0x4030, 0x4130, 0x4230, 0x4330, REPC2n RxEvent Packet Counter &ortn 335
0x4430,0x4530, 0x46300x4730

409 0x4800 MIBCNTEN MIB Counter Enable 335

410 0x4804 AECNT1 AQ. Everd Counter 336

411 0x4808 AECNT2 AQ. Everdll Counter 336

412 0x48QC AEISR ACL fent Interrupt Status Register 336
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2.20.11.2Register Descriptions

397.ESRn: Event Status RegistePoftn (offset: 0x4000, 0x4100, 0x4200, 0x4300, 0x4400, 0x4500, 0x4600

0x47OQ

31:26
25

24

23

22

21

20

19

18

17

16

15:12
11

RC

RC

RC

RC

RC

RC

RC

RC

RC

RC

RC

TX_PAUSE_EVENT

TX_XCOL_EVENT

TX_LCOL_EVENT

TX_DEFER_EVENT

TX_MCOL_EVENT

TX_SCOL_EVENT

TX_COL_EVENT

TX_BCAST_EVENT

TX_MCAST_EVENT

TX_DROP_EVENT

RX_PAUSE_CNT

PGMI7620 V.10_040503
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Reserved

Tx Pause Event
Indicates gause frame transmitted without
any error.

T xExcessive Collisions Event

Indicates drame experienced ovahe number
of MTCC_LIMIT (default 16) consecutive
collisions or more, not including late collisions

Tx Late CollisioBvent

Indicates @ransmission abortion due to a
collision occurring after the transmission of thi
first 64 bytes for that packet.

Tx Deferred Event

Indicates drame deferred at the first
transmission attempt due to a busy line in hall
duplex mode. Frame involved in collision is nc
counted.

Tx MultipleCollisions Event
Indicates drame successful transmitted with
multiple collision.

Tx Single Collision Event
Indicates drame successful transmitted with
only single collision.

Tx Collision Event
Indicatesa collision occurrence during frame
transmission.

Tx Broadcast Frame Event

Indicates éroadcast frame transmitted
without any error.

Tx Multicast Frame Event
Indicates amulticast frames transmitted
without any error.

Tx Frame Dropped Event
Indicates grame dropped for the resource
shortage.

Reserved

Rx FC Frame Count
Countscorrectly receivegpausedframes.
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RX_JABB_ERR_CNT  Rx Jumbo Frame Error Count

Countsframe received that were longer than
MAX_RX_ PKT_LEN (default 1518) octets
(excluding framing bits, but including FCS
octets), and had either a bad Frame Check
Sequence (FCS) with an integral number of
octets (FCS Error) arbad FCS with a nen
integral number of octets (Alignment Error).

9 RC RX_OVERSIZE_CNT Rx Oversized Frame Count 0x0
Countsthe number of frames with length large!
than the maximum frame size, received withol
any error.

8 RC RX_FRAG_ERR_CNT RxFragmented Frame Error Count 0x0

Countsthe frame received that were less than

64 octets in length (excluding framing bits but

including FCS octets) and had either a bad

Frame Check Sequence (FCS) with an integr:

number of octets (FCS Error) or a bad FCS w

a nortintegral number of octets (Alignment

Error).

7 RC RX_UNDERSIZE_CNT Rx Undersized Frame Count 0x0
Countsthe frame received that were
less than 64 octets long (excludifigming bits,
but including FCS octets) and were otherwise
well formed.

6 RC RX_FCS_ERR_CNT RxFrameError Count 0x0
Countsthe frame with length between 64 byte:
and the maximum frame size, received with a
integral number of bytes and a CRC error or
RX_ER.

5 RC RX_ALIGN_ERR_CNT Rx Framérror Count 0x0
Countsthe frame with length between 64 byte:
and the maximum frame size, received with a
non-integral number of bytes and a CRC error
or RX_ER.

4 RC RX_BCAST_CNT Rx Broadcast Frame Count 0x0
Countsthe broadcast frame with length
between 64 bytes anthe maximum frame size
received without any error. InclugdMAC
control frames.

3 RC RX_MCAST_CNT Rx Multicast Frame Count 0x0
Countsthe multicast frame with length
between 64 bytes and the maximum frame si:
received without any error. InclugMAC
control frames.

PGMI7620 V.10 040503 Page331of 522



7 Ralink MT7620 PROGRAMMING GUIDE
AMEDINTEK Integrated 802.11n MAC/BBP and 2.4 GHz RF/FEM Routepn-a-Chip
COMPANY

RX_UCAST_CNT Rx Unicast Frame
Countsthe unicast frame with length between
64 bytes and the maximum frame size, receiv
without any error. IncludeMAC control
frames.

1 RC RX_FILTER_CNT Rx Filtered Frame Count 0x0
Countsthe frame dropped due to security,
length error, contréframe or no destination
port by ARL.

0 RC RX_DROP_CNT Rx Dropped Frame Count 0x0
Countsthe frames droppeddue to¢
1. an internal buffer shortageby RX_CTR
2. ingress rate limit by Ingress rdbmiter
3. broadcast storm Control, trTCM or ACL Ra
Limit by ARL.
NOTE: Where applicable,
0: False
1: True

398.IntSn: Interrupt Status Register Bortn (offset: 0x4004, 0x4104, 0x4204, 0x4304, 0x4404, 0x4504,

0x4604 0x4704
31:21 - - Reserved 0x0
20 WI1C INT_TX_BAD_CNT Tx Bad Frames Count Interrupt 0x0

Asserts whefmX_BAD_CN#&acheghe total
threshold level.

19 WI1C INT_TX_GOOD_CNT Tx Good Frames Count Interrupt 0x0
Asserts whed@ X_GOOD_CNdaches the total
threshold level.

18 WI1C INT_TX_BOCT_CNT Tx Bad Octets Collision Count Interrupt 0x0
Asserts whed@ X_BOCT_CNMdaches the total
threshold level.

17 WI1C INT_TX _GOCT_CNT Tx Good Octets Collision Count Interrupt 0x0
Asserts whermX_GOCT_CNkdaches the total
threshold level.

16 WI1C INT_TX_DROP_CNT Tx Dropped Frames Count Interrupt 0x0
TX_DROP_CNdaches the total threshold
level.
15:8 - - Reserved 0x0
7 W1C INT_RX_BAD_CNT Rx Bad Frames Count Interrupt 0x0

Asserts wheiRX_BAD_CN@&aches the total
threshold level.

6 W1C INT_RX _GOOD_CNT Rx Good Frames Count Interrupt 0x0
Asserts whelRX_GOOD_CNdaches the total
threshold level.
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INT_RX_BOCT_CNT Rx Bad Octets Collision Count Interrupt
Asserts wherRX_BOCT_Chkdaches the total
threshold level.

4 WI1C INT_RX_GOCT_CNT Rx Good Octets Collision Count Interrupt 0x0
Asserts wheRX_GOCT_Ck8aches the total
threshold level.

3 WI1C INT_RX_CTRL_DROP_( Rx Control Drops Frame Count Interrupt 0x0
Asserts wherRX_CTRL_DROP_@d#thes the
total threshold level.

2 W1C INT_RX_ING_DROP_CM RXx Ingress Limit Drop Frame Count Interrupt 0x0
Asserts wherRX_ING_DROP_Ci@ches the
total threshold level.

1 W1C INT_RX_ARL_DROP_CI ARL Drops Frant@ount Interrupt 0x0
Asserts wheriRX_ARL_DROP_QCN3dches the
total threshold level.

0 W1C INT_RX_FILTER_CNT Rx Filtered Frames Count Interrupt 0x0
Asserts wheRX_FILTER_Ciaches the total
threshold level.

NOTE:
Read Write
0: Interrupt not asserted. 1: Qear the interrupt

1. Interrupt asserted

399. IntMn: InterruptMaskRegister of Port offset: 0x40@, 0x41@, 0x42@®, 0x43@®, 0x44@®, Ox45@,
Ox46C8 0x47@®)

31:21 - Reserved OX7FFF
20 RwW MSK TX_BAD_CNT Tx Bad Frames Count Interrupt 0xa
19 RW MSKTX_GOOD_CNT Tx Good Frames Count Interrupt 0xa
18 RwW MSK TX_BOCT_CNT Tx Bad Octets Collision Count Interrupt (0]
17 RW MSK TX_GOCT_CNT Tx Good Octet€ollision Count Interrupt (0)%]
16 RwW MSK TX_DROP_CNT Tx Dropped Frames Count Interrupt 0xa
15:8 - - Reserved OXFF
7 RwW MSK RX_BAD_CNT Rx Bad Frames Count Interrupt 0xa
6 RW MSK RX_GOOD_CNT Rx Good Frames Count Interrupt 0xa
5 RwW MSK RX_BOCT_CNT Rx BadDctets Collision Count Interrupt (0]
4 RW MSK RX_GOCT_CNT Rx Good Octets Collision Count Interrupt 0xd
3 RwW MSK RX_CTRL_DROP_C Rx Control Drops Frame Count Interrupt 0oxa
2 RW MSK RX_ING_DROP_CN Rx Ingress Limit Drop Frame Count Interrupt 0xd
1 RwW MSK RX_ARL_DROP_CN ARL Drops Frame Count Interrupt 0oxa
0 RW MSK RX_FILTER_CNT  Rx Filtered Frames Count Interrupt 0xd

PGMI7620 V.10 040503 Page3330f 522



< Ralink MT7620 PROGRAMMING GUIDE

A MEDINTEK Integrated 802.11n MAC/BBP and 2.4 GHz RF/FEM Routepn-a-Chip
COMPANY

400. TGPCn:xIPacket Counter dPortn (offset: 0x4010, 0x4110, 0x4210, 0x4310, 0x4410, 0x4510, 0x4610
0x4710

31:16 RO TX_BAD_CNT Tx Bad Frames Count 0x0000
Counts he number of frames transmitted with
collision

15:0 RO TX _GOOD_CNT Tx Good Frames Count 0x0000

Counts he number of frames transmitted
without any error (excluding Pause frasteut
includingMAC control and Successful
retransmissiorframes.

401. TBOCn: X¥Bad Octet Counter d?ortn (offset: 0x4014, 0x4114, 0x4214, 0x4314, 0x4414, 0x4514, 0x4614
0x4719

31:0 RO TX_BOCT_CNT Tx BadrrameCollisionOctetsCount 0x0000_000
Counts he number of bad bytes of data 0
transmitted with collisios.

402. TGOCn:X¥Good Octet Counter d?ortn (offset: 0x4018, 0x4118, 0x4218, 0x4318, 0x4418, 0x4518,
OX4618 0x471§

31:.0 TX_GOCT_CNT Tx Goodrrame Collisio®@ctets Count 0x0000_000
Counts he number of good bytes of data 0
transmitted without any error (excluding
preamble bits but including FCS octets).

403. TEPCn:XIEvent Packet Counter &fortn (offset: 0x40C, 0x411C, 0x421C, 0x431C 0x441C 0x451C
Ox46]C, 0x470

31:16 - Reserved 0x0000
15:0 RO TX_DROP_CNT Tx Dropped Frames Count 0x0000

Counts he number of frames dropped when
FIFGsunderrun

404.RGPCn:RPacket Counter dPortn (offset: 0x4020, 0x4120, 0x4220, 0x4320, 0x4420, 0x4520, 0x4620
0x4720

31:16 RO RX_BAD_CNT Rx Bad Frames Error Count 0x0000
Counts he number of frames received with
errors.

15:0 RO RX_GOOD_CNT Rx Good Frames Count 0x0000
Counts he number of frames received without
any error.
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405.RBOCnN: ¥Bad Octet Counter d?ortn (offset: 0x4024, 0x4124, 0x4224, 0x4324, 0x4424, 0x4524, 0x4624

0x4729
31.0 RO RX_BOCT_CNT Rx Bad Octets Error Count 0x0000

Counts he number of good bytes of data _0000
received with error.

406. RGOCrRxGood Octet Counter d?ortn (offset: 0x4028, 0x4128, 0x4228, 0x4328, 0x4428, 0x4528,

0x4628 0x4728
31:.0 RO RX_GOCT_CNT Rx Good Octets Count 0x0000

Counts he number of good bytes of data _ 0000
received without any error (excluding preambl
bits but including FCS octets).

407.REPCIrRxEvent Packet@@inter of Portn (offset:0x402C 0x41Z5 0x42Z 0x43ZL, Ox44Z, Ox45X

0X462ZC, 0x47X)
31:16 RO RX_CTRL_DROP_CNT Rx Control Drops Frame Count 0x0000

Counts he number offrames dropped due to
anerror interrupt issued by RX_CTRL.

15:0 RO RX_ING_DROP_CNT Rx Ingress Limit Drop Frame Count 0x0000
Counts he number of frame dropped due to
an ingress rate limisetby the Ingress rate
limiter.

408. REPC2rRxEvent Packet Counter &ortn (offset: 0x4030, 0x4130, 0x4230, 0x4330, 0x4830530,

0x463Q 0x4730
31116 RO  RX_ARL_DROP_CNT  RxARL Drops Frame Count 0x0000

Counts he number of frame dropped by the
ingress rate limit (inadingbroadcast storm,
trTCm, and ACL rate limit)
15:0 RO RX_FILTER_CNT Rx Filtered Frames Count 0x0000
Counts he number of frame dropped by ARL
security, length error, control frame or port
map is equal to zero.

409. MIBCNTEN: MIB Counter Enable (offset: 0x4800)
31 - - Reserved 0x0

30:24 RW MIB_CNT_EN MIB Counter Enable OX7F
Enables the MIB countéor each port
0: Disable
1: Enable

23 - - Reserved 0x0
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22:16 MIB_INT_MASK MIB Interrupt Mask for each port 0x00
0: Unmask
1: Mask
15:12 - - Reserved 0x0
11:8 RW ARL _CNT_EN ARL Event Counter Enable OxF
0: Disable
1: Enable
74 - - Reserved 0x0
3.0 RW ARL_CNT_MASK ARL Event Counter Interrupt Mask 0x0
0: Unmask
1: Mask

410.AECNT1: ACL Evér@ounter (offset: 0x4804)

31:16 RO AE1CNT ACL Event 1 Counter 0x0000
Counts the number of ACL evéehthat
occurred.

15:0 RO AEOCNT ACL Event 0 Counter 0x0000
Counts the number of ACL event 0 that
occurred.

411. AECNT2: ACL EvéhCounter (offset: 0x4808)

31:16 RO AE3CNT ACL Event 3 Counter 0x0000
Counts the number of ACL event 3 that
occurred.

15:0 RO AE2CNT ACL Event 2 Counter 0x0000
Counts the number of ACL event 2 that
occurred.

412. AEISR: ACL Event Interrupt Status Register (oBfs480C)

314 - - Reserved 0x0000000
3 W1C INT_AE3CNT ACL Event 3 Counter Interrupt 0x0
Asserts wherAE3CNTeaches the total
threshold level.
2 WI1C INT_AE2CNT ACL Event 2 Counter Interrupt 0x0
Asserts wheAE2CNTeaches the total
threshold level.
1 WI1C INT_AEICNT ACL Event 1 Counter Interrupt 0x0
Asserts wherAE1CNTeaches the total
threshold level.
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WI1C INT_AEOCNT ACL Event 0 Counter Interrupt
Asserts wherAEOCNTeaches the total
threshold level.

NOTE:
Read Write
0: Interrupt not asserted. 1: dear the interrupt

1: Interrupt asserted

NOTE:

1. Late collision has precedence over excessive collision

2.In the event that a frame is dropped because of late or excessive collision, the last collision fragment

determines which counter will be updated.

3. Counts the number of bytes the data + pad field

4. 20GSa RSyYy20(SR Ia &322 Rl SRNB daQiSSHaa Fadyt f eNG Y. Sai SiaNd R/Say YAl
collision fragments or frames withdeliberately destroyed CRC.
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2.20.12GSWConfigurationRegistes

2.20.12.1List of Registers

413 0x7000 PPSC PHY Palhgand SMI Master Control 339
414 0x7004 PIAC PHY Indect Access Control 340
415 0x7008 IMR Interrupt Mask Register 340
416 0x70QC ISR Interrupt Satus Register 340
417 0x7010 CPC CPU Port Gurol 342
418 0x7014 GPQ GIGA Pd¥l Control 343
419 0x7018 DBGP Debug Probe Control 344
420 0x701C GPQ GIGA Pdk¥ll Control 345
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2.20.12.2Register Descriptions

413 PPSC: PHY Polling & SMI Master Control (offset 0x7000)

PHY_AP_EN PHYAuto Polling Enable
Enables PHY status updates to the PHY statu
registers by the PHY aufmlling process.
0: Disable
1: Enable

30 RW PHY_PRE_EN PHY Preamble Enable 0x1
Sets the SMI master t®end preamble bits (32
bits) at each MDIO read/write transaction.
0: Disable.
1: Enable.
NOTEThis bit will affect both PHY aupmwlling
mode and PHY indirect access mode.

29:24 RW PHY_MDC_CFG PHY MDC Clock Configuration 05
Used to configure the divider N for MDC clock
frequency. MDC clock is sourced fréime 12.5
MHzsystem clock and divided by N.
NOTEMDC clock is gated or disabled when
PHY_MDC_CFG is setto 0.

23 RW EMB_AN_B&v c Embedded PHY Aufeolling Enable 0x0
Enable auto-polling on the embedded PHY
1'b0: Only automatically check external EPHY

(port4 &5).

NOTE

PHY_ST_ADDRP4 PHY address

PHY_END_ADDR == P5 PHY address
1'b1: Full scan postOto 5

NOTE

PHY_ST_ADDR== PO PHY address

PHY_END_ADDR== P5 PHY address

22 - - Reserved 0x0
21:16 RW EEE_AN_EN PHY EEE Aufolling Enable 0x0
15:13 - - Reserved 0x0
12:8 RW PHY_END_ADDR PHY Polling End Address 0x5

Indicates the end PHY address of PHY -auto
polling process.

7:5 - - Reserved 0x0

4.0 RW PHY_ST ADDR PHY Polling Start Address 0x4
Indicates the start PHY address of PHY -auto
polling process.
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414 PIAC: PHY Indirect Access Control (offset: 0x7004)

W1C PHY_ACS_ST PHY Access Start
Startsindirect acces$o the PHYregister. When
PHYregister access is complete, this bisedf

cleared to 0.
0: Idle or indirect access complete
1: Start
30 - - Reserved 0x0
29:25 RW MDIO_REG_ MDIO Register Address 0x0
ADDR Configuresthe register address field.
24:20 RW MDIO_PHY_ MDIO PHY Address 0x0
ADDR Configuresthe PHY address field.
19:18 RW MDIO_CMD MDIO Command Field 0x2

Sets MDIO commands to read or write.
HQonMY a5Lh 2NAGS
HQomMnY a5Lh wSIFR
Others: Rserved

17:16 RW MDIO_ST MDIO Start Field Oox1
HQonmyY { G NI
Others: Rserved
15:0 RW MDIO RW_ MDIO Read/Write Data Field 0x0
DATA This is used aaMDIO data field for MDIO
read/write data access.
WhentheMDIO write command is activated,
this is used as MDIO write data field for both
read/write access.
When MDIO read command is activated, this
used as MDIO read data field for read access
only.

415.IMR: Interrupt Mask Register (offset: 0x7008)

31:16 - - Reserved
150 RW INT_MSK Interrupt Mask OXFFFF
MQonY ¢KS O2NNBaLRYR,
will triggeranexternal interrupt signal.
MQomMY ¢KS O2NNBaLRYR,
masked or disabled.

416.ISR: Interrupt Status Register (offset: Ox(ZpO

31 RO BMU_INIT BMU Initialization Done

30 RO ADDR_INIT ADDR Initialization Done oxt
29 RO VLAN_INIT VLAN Initialization Done ox1
28 RO ACL_INIT ACUnitialization Done ox1
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24

23:18
17

16

15
14

13

12

11

10
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RO

RO

Wwi1cC

wicC

WwicC

wicC

wWi1cC

wicC

wWi1cC

Wwi1cC

wicC

wicC
WwicC

MIB_INT

ACL_INT

BMU_TOUT_INT

GLOBAL_PORT_INT

TAG_ALERT

VLAN_ALERT

8021X_ALERT

BC_ALERT

EQ_OV_EXCP

PQ_OV_EXCP

ING_OV_EXCP

P6_LINK_CHG
P5_LINK_CHG
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Reserved

MIB Interrupt

Assertswhena bit status is sein the IntSn and
AEISRegistess. It only can be reset after CPU
read-cleaisthe corresponding register.

ACL Interrupt

Assertsvhenabit status is set ithe AISR
register. It only can be reset after CPU read
cleaisthe corresponding register.

Reserved

BMU Timeout Interrupt

Asserts whertthe internal free buffer count is
less than FC_FREE_BLK_LOTHD*2 (GFCCF
andthe no dequeue proces$astsfor longer
than 80ms.

Global Port Interrupt

Asserts whera bit status is set in GPINT_STS
and its corresponding enable signal GPINT_E
Uses should readclear the GPINT_STS first a
write-1 -clear GLOBAL_PORT _INT.

Reserved

ARL VLAN Tag Admission Alert Statiesrupt
Asserts wheran incoming frame is drqqed by
VLAN Security defined d?WCACC_FRM

ARL VLAN Security Alert Statuterrupt

Asserts wheran incoming frame is drgged by
VLAN Security defined ??"CRPORT_VLAN
ARL 802.1x Lock Alert Statnterrupt

Asserts wheran incoming frame is droped by
RX Port lock or SA lock definedPBCSA LOCK
or PS(RX_PORT_LOCK

ARL Broadcast StorAlert Statusnterrupt
Asserts wheran incoming frame is dpped by
Broadcast Storm Sppession defined on
registerBSR

ARL Enquge Overflow Exception Status
interrupt

ARL Packet Queue Overflow Exception Statu:
interrupt

ARL Ingress Parser Overflow Exception Statu
interrupt

Reserved
Port 6(CPU Link Status Changsterrupt
Port 5 Link Status Changeerrupt
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4 WI1C P4 _LINK_CHG Port 4 Link Status Changgerrupt

3 W1C P3 _LINK_CHG Port 3 Link Status Changgerrupt 0x0
2 WI1C P2 _LINK_CHG Port 2 Link Status Changgerrupt 0x0
1 WI1C P1 LINK_CHG Port 1 Link Statu€hangenterrupt 0x0
0 WI1C PO_LINK_CHG Port 0 Link Status Changgerrupt 0x0
NOTE: Where applicable,

Read Write

0: Not asserted 1: Clears this bit

1: Asserted

417 CPC: CPU Port Control (offset: 0x7010)

SW_EN Enable Switch Core Logic
1'b0: Reset switch core logic, but excludes
control registers.
1'b1: Enable switch core logic function.

30 RW PBUSEN EnablePacket Buffer Access from PBus 0x0
1'b0: Internalbuffer is only used by switch.
1'b1: Enable PBus access to internal packet

buffer
2928 - - Reserved 0x0
27 RW FE_XFC Enable Porbased Flow Control on Frame Ox1
Engine

Allows the embedded switch to directly pause
the frame engine.

0: Disable

1: Enable

26 RW WAN_XFC Enable LAN/WAN Flow Control on FE PDMA 0x0
The individual PDMA Tx Ring of the frame
engine can be paused due to the egress
LAN/WAN port congestion on the embedded
switch.
0: Disable
1: Enable

25 RW SWQUE_XFC Enable PefQueue FlowControl on Embedded 0x0
Switch
The individual queue of the embedded switch
can be paused due to the Rx Ring congestiol
on the frame engine.
0: Disable
1: Enable
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FEQUE_XFC Enable PeRQueue Flow Control on FE PDMA 0x0
The individual PDMA Tx Ring of freme
engine can be paused due to the egress quet
congestion on the embedded switch.
0: Disable
1: Enable

23:16 RW LAN_PAMP LANPort Map Ox3E
Displayghe distribution of LAN porton the
embedded switch.

15:8 RW FE2SW_IPG CPU to Embedded SwitdhG Oxc
Theinter-frame clock galPG)when the back
to-back frames are sent from the CPU to the
embedded switch.
IPG = (FE2SW_IPG+2)rts8

7.0 RW  SW2FE_IPG Embedded Switch to CPU IPG 0x0
The nter-frame clockgap (IPG)when the back
to-back frames are serfitom the embedded
switch to the CPU.

NOTE: Where applicable,

0: Disable

1: Enable

418 GPQ: GIGA Port Control (offset: 0x7014)

RW OLT_MODE SelectEPHY OLT Test Mode
1®0: EPHY is power saving mode
1®1: EPHY is active for test mode

30:29 - - Reserved 0x0
28:24 RW PHY_DIS Disable Internal fport EPHY. 0x0
0: Enable
1. Disable
23:21 - - Reserved 0x7
20:16 RW PHY_BASE Internal EPHY Base Address 0x0

Sets the base PHY address of the interrabg
EPHYWhen you change the default value, you
need to reset EPHY again to get the rieHY
base address
15:14 RW LED_SEL LED Source Selection 0x0
2'b00: LED mode #0 (refer to EPHY datasheel
2'b01: LED mode #1
2'b10: LED mode #2
2'b11: Disable

13 - - Reserved 0x0
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12:8 LED_POLAR LED Polarity
Ports Oto 4 LED polarity control.
1'b0: LED Pin is low active
1'b1: LED Pin is high active

7:6 - - Reserved 0x0

5 RW TMII_FREQ TMII Frequency Selection 0x0
0: 33MHz
1: 50MHz

4 RW TMII_MODE TMII Mode 0x0
Switch to Turbo Mll interface.

3 RW TX_CLK_MODE P5 & Clock Control 0x1

0: HP mode (clock and data arepghase)
1: 3Com mode (clock and data is 90 degree
offset)

2 RW RX_CLK_MODE P5 RX Clock Control 0x1
0: Delay2 ns on inputRX_CLK
1:Nodelay

1.0 RW RX_SKEW P5 RX Clock Skew Control 0x0
00: No delay
01:Delayl50ps
10: Delay300ps
11: Clockinversion

419.DBGP: Debug Probe Control (offset: 0x7018)

31:16 RO DBG_PROBE Internal Probe Signals
15 RW DBG_SEL Internal Probe Selection 0x0
1'b0: Probe Mux is selected by DBG_MUX[14:-
and UTIF[3:0]
1'b1: Probe Mux is selected by DBG_MUX[14:
14:10 - - Reserved Ox1F
9.0 RW DBG_PROBE_SEL Probe Mux Selection 0x3F0

See table below
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9 |8 |7 |6 |5 |4 |3 |2 |1 |0 |Internal Probe Signals
0 0 nQ#n QKC Pn MAC

0 0Qfm QKc |0 1 nQ#n QKC Pn Port Ctrl

(port select) 1 0 nQmQKC Pn Scheduler

1 1 nQtmQQKC Reserved

0 1 1 1 c QKo QKo C ARL

1 0 0 TOQKeMmQKT C BMU(See NOTE below)

1 0 1 0 0 p QKM QK MC PB_CTRL

1 0 1 0 1 p QKM QK MC SW_CORE

1 0 1 1 0 pQKiaim QK mC Reserved

1 0 1 1 1 pQKiaim QK mC Reserved

1 1 y QKioiy1QK C9 Reserved

1 (1 1 1 J1 J1 J1 J1 J1 J1 [Clock

NOTESubgroups of BMU

110|0|0|0|p QKam QKM LMUPL_CTRL)
110|0|0|1|p QKam QKM LMU (FL_CTRL)
pQKnan {SW_CLKP0_Q1_012R0_Q1_QCNTI6:0],
PO_QO0_0127R0_Q0_QCNBg:0]}
pQKAam {SW_CLKP0_Q3_0127R0_Q3_QCNT[6:0],
PO Q2 012R1 Q2 QCN&:0]}
pQKnAaH {SW_CLKP0 Q5 0127,P2_Q5 QCNTI[6:0],
PO_Q4_0127R0_Q4 QCNB8:0]}
pQKno {SW_CLKP0 Q7_012R0 _Q7_QCNTI6:0],
PO_Q6_0127R0_Q6_ QCNB8:0]}
p Q Ktan 5th07 Port 1 egress queue buffer count
p QKo ¥hlF Port #
110|0]|1]|]0|p QKam QKM RLT PROC
110|011 |p QKam QKM FCTRL

420 GPQ: GIGA Pottl Control (offset: 0X010)

31:24 RW FE2SW_IPG
23:16 RW SW2FE_IPG
156 - -

5 RW  TMI_FREQ

PGMI7620 V.10_040503

PPE to Embedded Switch IPG
Theinter-frame clock gapvhen the backo-
back frames are sent from the PPE to the
embedded switch.

The period of IPG FE2SW_IPG+2) 8
Embedded Switch to PPE IPG
Theinter-frame clock gapvhen the backio-
back frames are sent from the embedded
switch to the PPE.

Reserved

TMII Frequency Selection
0: 33MHz
1: 50MHz

0x0

0x0
0x0
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TMII_MODE TMIl Mode
Switch to Turbo MII interface.
3 RW  TX CLK _MODE P4Tx Clock Control 0x1

0: HP mode (clock and data arephase)
1: 3Com mode (clock and data is 90 degree
offset)

2 RW  RX_CLK_MODE P4Rx Clock Control 0x1
0: Delay2 ns on inputRX_CLK
1:Nodelay

1.0 RW  RX_SKEW P4Rx Clock Skew Control 0x0
00: No delay
01:Delayl50ps
10: Delay300ps
11: Clockinversion
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2.20.13MDIOControl

2.20.13.1IntPHYand ExtPHY address for MDIO

Ethernet Switch iladesaninternal 5-port EPHYanda 1 or 2 RGMlinterface for the external EPHY modules.
All EPHY can be acces$gah 2-wire MDC/MDIO serial management interface. Each EPHY slave can dscode
own PHY address from MC/MDICandsend the response tthe MDIO masterThedefault address for the
internal EPHY starts from 0x0 (GPC1.PHY_BASE) to Ox4.

Two addressing systems are possible and are shown below. As indic&igdiie?-30the EPHY address
(ExtPHY5pf GE1 must follow GE2 by one. ExtPHY4 can share the same PHY address since
SYSCFG1.GE2_MODE de¢h=&MAC4 interface RJ45 or RGMAlternatively, htPHY4 and ExtPH¥dn
useadifferent PHY addresas shown ifrigure2-31. ExtPHY4 usesdifferent PHY addrefsom IntPHY
addresses and ExtPHY5 of GE1 must follow GE2 by one.

MDIO[addr]
P MDIG[addr] [~ = o | MDIOjaddr] = GRCLPHY_BASE+5
MDIOfaddr] , [~ - ] 1. SYSCFGLGE2_MODE=0x0 (RGMI)
- |= —
MDIOdatal 2. MDIO[addr] = GPCL.PHY BASE+4

Y

IntPHva | 1 SYSOFGL.GE2_MODE==0x3 (R}45)
2. MDIO[addr] = GPCL.PHY BASE+4

Y

INtPHY3 | MDIOjaddr] == GPCL.PHY BASE+3

INtPHY2 |\ piOjaddr] = GPCLPHY BASE+2

Y

IntPHY1 | MDIO[addr] = GPC1.PHY BAE+1

INtPHYO | MDIO[addr] = GPCL.PHY BASE+0

Figure2-30 PHY Address Decoding (i)
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MDIO[addr] MDIO[addr] . 1. MDIO[addr] > GPCL.PHY BASE +4

- BAPHY5 | 2. MDIO[addr] < GPCL.PHY BASE+0

MDIO{addr] | 1. MDIO[addr] > GPCL.PHY BASE+4

<7MDIO[daIa - BaPHYA | 5 MDIO[addr] < GPCL.PHY BASE+0
- NOTE ExtPHY5 address must be equal to (ExtPHY4 +1)

A

IntPya | 1 SYSOFGL.GE2_MODE==0x3 (R}45)
2. MDIO[addr] = GPCL.PHY BASE + 4

INtPHY3 | MDIO[addr] = GPCLPHY BASE +3

INtPHY2 |\ p1O[addr] = GPCL.PHY BASE +2

INtPHY1 | MDIOfaddr] = GPCL.PHY BASE+1

| INtPHYO | \DIOfaddr] = GPCLPHY BASE+0

Figure2-31 PHY Address Decoding (ii)
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2.20.13.2MDIO Regjister

These registersanbe accessed bylAQPHYIndirect Access Contrpindirectly.
Among themPHY reigter 0-1 and 46 are unique for each port. PHY igtgr 23 are common for all 5 ports.

Legend:

SC: Seltlearing, RC: Reatlearing
LL: Latching Low, LH: Latching High
R/W: Read/write, RO: Reddnly

2.20.13.3List of Registers

CR Address | RegisteiName

421 00(d00) MII Control Register 350
422 01(d01) MII Status Register 350
423 02(d02) PHYdentifier Register 351
424 03(d03) PHYVersion Register 351
425 04(d04) Auto-NegotiationAdvertisement Register 351
426  05(d05) Auto-Negotiation LinkPartner (P Ability Register 352
427 06(d06) Auto-NegotiationExpansion Register 352
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2.20.13.4Register Descriptions

421 MII Control Register, CR Address: OO(dR@)set State3100

14
13

12

11

10

7:0

SC

RwW
RwW

RwW

RW

RW/SC

RwW

MR_MAIN_RESET

LOOPBACK_MII
FORCE_SPEED

MR_AUTONEGENABLE

POWERDOWN

MR_RESTART
_NEGOTIATION

FORCE_DUPLEX

Resets all digital logic, except PHY_REG.
0: Normal

1: Reset

Mil loopback
ny wmn
1: 100 Mbps
0: Normal

1: Enabled

Forces PHY to power down. Analog Tx, analog
and analog Alare powered down.

aolldzI 6KSYy awy!

Reserved

0: Normal

1: Restart autenegotiation

0: Half duplex, when MR_AUTONEG_ENABLE
MQO N

1: Full duplex

Reserved

422.MIl Status RegisteCR Address: 01(d01), Reset St@&49

15
14

13

12

11

10
9
8:7

RO

RO

RO

RO

RO

RO

100 BASE T4
100BASK Full Duplex

100BASK HalDuplex
10Mbps/s Full Duplex
10 Mb/s Half Duplex

100BASH?2 full duplex
100BASH?2 half duplex

MF Preamble
Suppression

mr_autoneg_complete

PGMI7620 V.10_040503

Description
Not supported

Indicates PHY supports full duplex100BXSE
connections.

Indicates PHY supports half duplex 100BXSE
connections.

Indicates PHY supports full duplex 10 Mbps
connections.

Indicates PHY supports half duplex 10 Mbps
connections.

Not supported
Not supported
Reserved

Indicates PHY accepts management frames wit
preamble suppression.

Indicates thestatus of autenegotiation.
0: Incomplete
1: Complete

Reserved

MQKn

M QKN

MQK M

MQKM

M QK n

M QK n
M QK n

MQKM

8h00

M QK n
MQKM

MQKM

MQKM

MQK M

MQK n
MQK N
HQKn
MQKM

M QK n

M QK n
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Autoneg Ability Indicates the availablility of the PHY auto MQK M
negotiation capability.
0: PHY cannot autoegotiate.
1: PHY can autpegotiate.

2 RO/ Link Status Indicates link status. M QKN
LL 0: Down
1:Up
1 RO/  Jabber Detect Indicates whether gabber condition is detected. MQKn
LH/ 0. Not detected
RC 1: Detected
0 RO Extended Capability Indicates register capabilities. MQK M

0: Basic register set capabilities only
1: Extended register capabilities

NOTE: Unless otherwise stated,
0: Not supported
1: Supported

423.PHYIdentifier RegisterCRAddress: 02(d02), Reset Sta®®C3

15:0 RO PHY_ID[316] OUI (bits 318). Ralink OUI 600C43 Mc QKn

424 . PHWersion RegistelCRAddress03(d03) Reset Stated800

15:10 RO PHY_ID[14.0] OUI (bits 124) c QKn
9:4 RO PHY_ID[9}] al ydzFl OGdzZNBNRE a®@RSt | ¢ QKn
3.0 RO PHY_ID[®] Revision Number (bit3:0); nQKn”n

Register 3, bit & LS bit of PHY Identifier

425. Auto-NegotiationAdvertisement RegisteCRAddress04(d04) Reset Stated5EL

15 RO Next Page Enable Indicates that the local device is set to use the M QK n
next page.
0: Set to not use the next page.
1: Set to use the next page.

14 - Reserved MQK N
13 RwW Remote Fault Enable 0: No remote fault M QK i
1: Autonegotiation fault detected
12:11 RO Technology Ability AA6  Not Implemented HQKn
10 RW Technology Ability A5 Pause MQK M
9 RO Technology Ability A4 Not Implemented MQK N
8 RW 100BaserTX Full Duplex  0: Not Capable MQK M
Capable 1: Capable of Full Duplex
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6 RW
5 RW
4:0 RW

100 Baserl X Half Duplex
Capable

10 BaseT Full Duplex
Capable

10 BaseT Half Duplex
Capable

Selector Field

0: Not Capable
1: Capable of Half Duplex

0: Not Capable
1: Capable of Full Duplex 10BASE

0: Not Capable
1: Capable of Half Duplex 10BASE

Identifies type oimessage

426. Auto-Negotiation LinkPartner (B Ability RegistetCRAddress05(d05) Reset State0000

15 RO
14 RO
13 RO
12:11 RO
10 RO
9 RO
8 RO
7 RO
6 RO
5 RO
4:0 RO

Name
Next Page

Acknowledge
Remote Fault

Not implemented
Pause
Not Implemented

100BaseTX Full Duplex
Capable

100 BaseT X Half Duplex
Capable

10 BaseT Full Duplex
Capable

10 Base€T Half Duplex
Capable

Selector Field

NOTE: Unless otherwise stated,
0: Not supported

1: Supported

Description

0: Base page is requested.
1: Link partner is requesting next page function.

0: Acknowledge not received.
1: Link partner acknowledge received successft

0: No remote fault
1: Autonegotiation fault detected.

Technology AbilitA7-A6
Technology Ability A5
Technology Ability A4

Indicates full duplex 100BaSeX connections are
supported.

Indicates half duplex 100Bage&X connections are
supported.

Indicates full duplex 10Baskconnections are
supported.

Indicates half duplex 10Bageconnections are
supported.

Identifies type of message

427. Auto-NegotiationExpansion RegisteERAddress06(d06) Reset StateD000

15:5 -

4 RO/
LH/
RC

3 RO

Parallel Detection Fault

LinkPartner Next Page
Able

PGMI7620 V.10_040503

Description
Reserved

Indicates that a local device parallel fault has
been detected.

0: Not detected

1: Detected

Indicates that the link partner supports next
paging.

0: Not supported

1: Supported

MQKM
MQK M
MQKM

pQKn

MQK~n
MQKn
MQKn

HQK~N
M QK n
MQK N
M QK n

MQK~n
MQKn
MQKn

p QKn

Default

MMQK
MQKn

MQKn
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MR_NP_ABLE Indicates that the local device supports next MQKn
paging.
0: Not supported
1: Supported

1 RO/ Page Received Indicates that a new page has been received. MQKn
LH/ 0: Not received
RC 1: Received
0 RO Link Partner Auto Indicates the link partner supports auto M QKN
negotiation Able negotiation.

0: Not supported
1: Supported
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2.21 PCI/PCle&Controller

PCI Expressntroller

A Supports both RC(RECI bridge) and Endpoint mode

Support PCle Genl X1 lane

Support maximum one external PCI Express endpoint when RC mode
Supports PCI Express Active State Power Management (ASPM)
Supports PCI Express Advanced Error Reporting

> D> > >

02V
Host/PA Bridge
Typel
Access ————— > BusO
On BusO
Virtual P2P
Pri=0 BUD
Sc=1 Il DEVO
Ub=1
TypeO
Access — — — —— > Busl
On Busl
Device 0
FuncO € —————— BUSL
DEVO

Figure2-32 PCle Host Topology
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2.21.1Block Diagram

2.21.1.1Host bridge with PCle Slot

AP Mode (as a standalone S0Q
N |
RBUS :..l:E;;..“...H:q_.w.;é................>
/\ ost E > AFE+2GE
(] or
PDMA || PE GSW |3 SFEFIGE
- ' ! I——
' < >
) GB2 || RoMIke GEPHYXZA:(>
|"dedtecdeccccceccdectecahenehecne codpccae cdeccccsaa o A -
' CR
=
MIPS A
]
E Devl n <« | BARL | gy 5 GHz
D
" /)
' PDMA PQe
Link I/\
: PBuS a
' PO o Host-{F=======q====fcocccccecc-
' Lall=e) ; pgp PquIH
: Bridges Bridge || INIC
]
tecedlocccdecccccccccacfocccaclocctaaas’
- TG2RBuUs
— 24GCGHz
/R
N
\ ~
DRAM | R
< || 80211n | | 80211n | | 802.1InRF
PDMA MAC BBP
External 5 GHz data stream |:| ) .
-==9 Internal 2.4 GHz data stream Disabled in APmode

Figure2-33PCle AP bde
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2.21.2PCle 6ntroller Actingasa PCle Device

For example, ashown in the following figure, MT762@orks as an intelligent NIC to offload the extertraid
party SoC by performing wireless and Ethernet packet format conversion functions.

NOTE:

1.In this configuration, RGMII(portl) and PCle interface are exclusive. That means you can select one of them

as the iNIC host interface.

2. A dedicated PDMA can be seen by thied party SOC wheNT7620works & an intelligent NIC whethe
PClds selectd as the interface. The operation of this PDMA is exactly the same as the one described in Frame
Engine section. The first PDMA register can be accessed by PCI BAR1 in PCle address space.

PQe iNICMode with SOC

Bhernet x

4 (LAN)

RBus :>

~ FH GEport isnot available when [
POMA operating in PAe iNICmode :>
- | PE Ralink or Third ﬂ

< Party SOC -
MIPS | = R« BARL | PQe )
PDMA [ g | POCEP |  Link ¢ WAN \

PBUS — —— Qe

PO 1 RC 2.4

L = GHz

=R ? =

i 802.11n 802.11n 802.11n R Y

DRAM 4 PDMA H MAC BBP :
| | | |
Data stream

Figure2-34 PCle @ntroller Behavingas a PClertpoint

Table2 26 PCI/PCle scenerio and relative control register sedting

PCle RC only PCle EP only PCle dlsable

PCIE_RC_MODE MQO M
PCIE_SRST MQO N
PCIE_CLK_EN MQO M

PGMI7620 V.10 040503

MQO n

MQO M

52yQu
MQO M
MQO N
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2.21.3Block Diagram

Rousl < RTRGT1
- XP_ETG2RB| XPETG |~y
< Pbus E.RI2PB BB
CR
INT_VEC
RX_ AFO N = - XP_INT MS
TX_AFO PDMA RE2 N
- > PRRRIT [l >
u
DWC POE
17 % - _DM g PQe Link
POE_RC MODE
2;'% XP_PIO_MA
PBusl ——» z |)§> P CR gl
[
B8 Peooml DBl
TR < DBG [ bp | DEBUG SGNAL
» XP_UTIF SRAM for
-t TEST SGNAL Retry buffer,
- Receive Queue

Figure2-35PCle RC/EP Block Diagram
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2.21.4PCIl/PCléMaster Access In Host Mode

For PCI/PClglemory space access, there are two approashe approach s fixed mappinghe address
spacef NB Y o H QKH AN YN [2E6MBYEE). Bieiothé apir&isPCIGn@r@ory space
programmable mapping which is suppedtviathe membase register + memwiffset. For PCI I/O space
access, the PCI controller supports programmable mapping via iobase register + iowin offset.

BAS=HOX0 Offset=0x0 membase+0x0
System memory \ 64 KB \
space Memory PA Memory Soace
MBEMWIN / Window /
BASEHOXHHH- Offset= OxH+H membase+OxHF-

Figure2-36 PCle Memory Space Programmable Mapping

0x2000_0000

System memory

space

OX2FF FFF

N
“/

0x2000_0000

PQA Memory Space

OX2FF FFF

Figure2-37 PCI Memory Space Fixed Mapping

BASEHOX0 Offset=0x0 iobase+0x0
System memory \ 64 KB \
space 10 PA 10 Sace
IOWIN / Window /
BASEHOXFHH- Offset= OxFHH- iobase+HOXFH

Figure2-381/0 Space Programmable Mapping
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2.21.5PCle Controller Hodtlode Initializaton Example
1. Set the PCIRST bit in PCICFG register to assert reset the PCI device card, then reset the PCIRST bit to de
assert the reset output
2. PCl driver performs PCI scan to detect PCle devices and make device initialization.

2.21.6HostPCI Bridge Regists(base: 0x1014 0000)

2.21.6.1List of Registers

428 0x0000 PCICFG PCI Configuration and Status Register 360
429 0x0008 PCIINT PCI Interrupt After Enable Mask 360
430 0x000C PCIENA PQ Interrupt Enable 360
431 0x0020 CFGADDR CONFIG_ADDRdRster 361
432 0x0024 CFGDATA CONFIG_DATA Register 361
433 0x0028 MEMBASE Base Address for Memory Space Window 361
434 0x00X  |IOBASE Base Address for IO Space Window 361
435 0x0090 PHYO_CFG PCle PHYO Control Register via SPI Coatfign 362
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2.21.6.2Register Descriptions

428.PCICFG: PCI Configuration and Status Register (offset: 0x0000)

31:24 - - Reserved 0x0

23:20 RW P2P_BR_DEVNUM1 Device numbesetting of Virtual PEPCI bridge 0x1
#1.

19:16 RW P2P_BR_DEVNUMO Device number setting of Virtual PRCI bridge 0x0
#0.

15:3 - - Reserved -

2 - - Reserved -

1 RW PCIRST PCI Reset Control Ox1

0: De-assert the PERST_N pin.

1: Assert the PERST_N pin.

Thishit is set to lat chip reset.

(Available when PCle Controller in Host mode

0 - - Reserved 0x0

429 PCIINT: PCI Interrupfter Enable Maskoffset: Ox0008)

31:22 - Reserved
21 RO PCIINT3 PClellinterrupt Input inHostMode 0x0
This bit indicates the PCle interrupt from PCle
slot.
20 RO PCIINT2 PCleQnterrupt Input inHostMode 0x0
This bit indicates the PCle interrupt from PCle
slot.
19 - PCIINT1 Reserved 0x0
18 - PCIINTO Reserved 0x0
17.0 - - Reserved 0x0

430 PCIENA: PCI Interrupt Enable (offse@0DQ

31.22 - Reserved
21 RW PCIINT3 PClelinterrupt Inputin RQRoot Complex) 0x0
mode

0: Disable PCle interrupt
1: Enable PCle interrupt

20 RW PCIINT2 PClelnterrupt Inputin RCMode 0x0
0: Disable PCle interrupt
1: Enable PCle interrupt

19 - PCIINT1 Reserved 0x0
18 - PCIINTO Reserved 0x0
17:0 - - Reserved 0x0
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431 CFGADDR: CONFIG_AB&ister (offset: OX0020)

31:28 Reserved
27:24 RW EXTREGNUM Extent Register Number 0x0
only avaidblefor PCle

23:16 RW BUSNUM Bus Number 0x0
15:11 RW DEVICENUM Device Number 0x0
10:8 RW FUNNUM Function Number 0x0
7:2 RW REGNUM RegisteNumber 0x0
1:0 - - Reserved 0x0

432.CFGDATA: CONFIG_DATA Register (offset: 0x0024)

31.0 RW CFGDATA ConfigurationDataRegister -
Writes or reads of this register generate a

configuration cycle in host mode.

433. MEMBASEBase Address for Memory Space Window (offset: 0x0028)

31:16 RW MEMBASE Base Address for Memory Spaténdow 0x0
This register specifies the base address of PC
memory space for master PE2cesses to PCI
Memory space.
When CPU accesses any of the MEMWIN
registers, the PCI Controller will issue a single
MEM r/w transfer to the PCl Memory address
of MEMBASE+MEMWINXx
NOTEThis register is only used when the PCI
core is in host mode

15:0 - - Reserved 0x0

434.10BASE: Base Address for 10 Space Window (offset:@x002

31:16 RW IOBASE Base Address for IO Spaséndow 0x1016
This register specifies the base address of PC
space for master PIO accesses to external P(
space.
When CPU accesses any of the IOWIN regist
the PCI Controller will issue a single 10 r/w
transfer to the PCI 10 address of
IOBASE+IOWINXx
NOTEThis register is only used when the PCI
core is in host mode

15:0 - - Reserved 0x0
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435.PHY0_CFG: PCle Plg@éatrol Registevia SPConfigiration (offset: 0x0090)

Initial Value

31 R SPI_BUSY SPI Busy Status 0x0
0: Idle
1: Busy
30:24 - - Reserved -
23 RW SPI_WR SPI Write 0x0
Sets the SPI transfer to read or write.
0: Read
1: Write
22:16 - - Reserved -
15:8 RW SPI_ADDR SPI Address 0ox0

Indicates the address for SPI master to acces
the PCIEe PHY control register.

7:0 RW SPI_DATA SPIData 0x0
Write
Contains data to be written to the PHY contro
register based on the SPI_ADDR field.
Read
Diglays the value of the PHY control register.
The data address is already written to the
SPI_ADDR field. The SPI_BUSY flag indicate
whether the data is ready to be read.

Examples:

1. SPI write

write data=0x55 to addr=0x33

Poll PHYO_CFG.SPI_BUSY bitithécomes0
thenSet PHY0 CFG=0x00803355

2.SPI read

write data from addr=0x33

Poll PHYO_CFG.SPI_BUSY bititthétomes 0
then

Set PHYO_CFG=0x00003300

Poll PHYO_CFG.SPI_BUSY bitithétomes 0
then

Rdata = PHYO_CFG.SPI_DATA
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2.21.7PCle0 RControl Registes (base: 0x1014 2000)

2.21.7.1List of Registers

436 0x0010 PCIEO_BAROSETUP Setup for BARO of PCle Controller 364
437 0x004 PCIEO_BAR1SETUP Setup for BAR1 of PCle Controller 365
438 0x0018 PCIEO_IMBASEBARO Internal Memory Base address for BARO Spaci 366
PCle Controller
439 0x0030 PCIEO_ID Vendor and Device ID of PCle Controller 366
440 0x0034 PCIEO_CLASS Class Code and Revision ID of PCle Controller 366
441 0x0038 PCIE_SUBID Sub Vendor and Device ID of PCle Controller 366
442 0x0050 PCIEO_STATUS PCle Status Register 366
443  0x0060 DLECR Datalnk Layer Error Counter Register 366
444  0x0064 ECRC Error Cainter Register 367
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2.21.7.2Register Descriptions

436.PCIEO0_BAROSETUP: Setup for BARO of PCle Controller (offset: 0x0010)

31:16 RW BAROMSK MaskSetup for Base Address Regid&tR0 Ox1ff
0: The corresponding address bit will be used
for address comparison to determine an
address hit. Each base address register ca
be mapped from 64&B to 2GB.
1: The corresponding address bit will be mask
as a hit as if no address comparison has b
made.
The mask bit will be ignored whehet
corresponding enable bit 3.
BAROMSK][31:16] Space
Others Not suppored
01111112111112111 | 2GB
0011111111112111 | 1GB
0001111111112111 | 512MB
0000111111112111 | 256MB
0000011111112111 | 128MB
0000001111111111 | 64MB
0000000111111111 | 32MB(default)
0000000011111111 | 16 MB
0000000001111111 | 8MB
0000000000111111 | 4MB
0000000000011111 | 2MB
0000000000001111 | 1MB
0000000000000111 | 512KB
0000000000000011 | 256KB
0000000000000001 | 128KB
0000000000000000 | 64KB
NOTE: & this vale before the CfgWr to BARO
otherwisethe result of CFGWto BARO will be

unknown
15:1 - - Reserved 0x0
0 RW BAROENB Base AddresRegister BAREnable 0x1

M Q offie BARO register will not be created an
the mask bit will be ignored.

MmIEl: The BARO register will be created and th
mask bit will be decoded

PGMI7620 V.10 040503 Page3640f 523



Z/R;Ii‘nk MT7620 PROGRAMMING GUIDE

A MEDINTEK Integrated 802.11n MAC/BBP and 2.4 GHz RF/FEM Routepn-a-Chip
COMPANY

437.PCIEO_BARI1SETUP: Setup for BAR1 of PCle Controller (offsdf 0x001

31:16 RW BAR1MSK MaskSetup for Base Address Register BAR1 0x0
0: The corresponding address bit will be used
for address comparison to determine an
address hit. Each base address register ca
be mapped from 64&B to 2GB.
1: The corresponding address bit will be mask
as a hit as if no address comparison has bt
made.
The mask bit will be ignored when the
corresponding enable bit is '0'.
BAROMSK][31:16] Space
Others Not suppored
011211112121112111 | 2GB
0011111121112111 | 1GB
0001111111112111 | 512MB
0000111111112111 | 256MB
0000011111112111 | 128MB
0000001111111111 | 64MB
0000000111111111 | 32 MB (default)
0000000011111111 | 16 MB
0000000001111111 | 8MB
0000000000111111 | 4MB
0000000000011111 | 2MB
0000000000001111 | 1 MB
0000000000000111 | 512KB
0000000000000011 | 256KB
0000000000000001 | 128KB
0000000000000000 | 64KB
NOTE: & this vale before the CfgWr to BARO
otherwisethe result of CFGWto BARO will be

unknown
151 - - Reserved 0x0
0 RW BAR1ENB Base Address Register BARtable 0x1

M Q arlmeBARL1 register will not be created ant
the mask bit will be ignored.

M Q oriveBAR1 register will be created and the
mask bit will be decoded.
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438.PCIEO_IMBASEBAR@ernal Memory Base address for BARO Space of PCle Controller (offset: 0x0018)

31:16 RW IMBASEBARO Internal Memory Base address for BARO 0x0
This register is used when CHIP behaves as .
PCI Express RC.

The actual internal memory address being
accessed by an external PCI host can be
obtained from the following formula:

CHIP address begin accessed = (PCI Addre:
BARO) + IMBASEBARO.

When writingto this register, the related bit
will take effect when tle corresponding bit in
BAROMSK bit isand BAROENBIs

15:0 - - Reserved 0x0

439.PCIEO_ID: Vendor and Device ID of PCle Controller (offset: 0x0030)
31:16 RW DEVID Device ID 0x801
150 RW  VENID Vendor ID 0x1814

440.PCIEO_CLASS: Class Code and Revision ID of PCle Cafitselledx0034)
31:8 RW CCODE Class Code 0xd8m®0
7:0 RW REVID Revision ID 0x1

441.PCIE_SUBIBub Vendor and Device ID of PCle Controller (offse03®)
31:16 RW SUBSYSID Sub System ID 0x6352

15:0 RW SUBVENID Sub Vendor ID 0x1814
This registers valid when PCIE_RC_MODESe@. SYSCFGL1 (offset: 0x0014).

442 . PCIEO_STATUS: PCle Status Register (offset: 0x0050)

311 - - Reserved 0x0
0 RO PCIE_LINK_UP_ST PCle LTSSM Link up indicator 0x0
This bit will reflect the PCle link up status
Usesscan use this bit to see if any deviee
pluggedinto the slot

443.DLECR: Datalink Layer E@@munter Registefoffset: 050060)

31:.0 WIC DLLP_ERR_CNT Datalink Layer ErrdZounter 0x0
Records how many timesa datalink layer error

occurred.
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444 ECRC: Err@@ounter Registefoffset: 0x0064)

31:.0 W1C ECRC_ERR_CNT ECRC Err@ounter
Records how many timesain ECRC error
occurred

2.21.8Memory WindowsRegistergbase:0x1015_0000)

445 MEMWINXx: PCI Memory Space Access Window (offset: 0x0000)

31.0 RW MEMWIN PCI Memory Space Access Window 0x0
Read
Initiates a bus master read access to an exteri
t/ L RSOAOSQa YSY2NER
Write
Initiates a bus master write access to an
exteNy I f t/ L RS@GAOSQa Y

The address accessed pesified as requested
address Q if MEMWINOO is accessedljf
MEMWINO4 is accessed, etc.) plus MEMBAS

2.21.910 Windows (base: 0x1016_0000)

446 IOWINXxPCI IO Space Access Window (offset Ox)

31.0 RW IOWIN PCI 10 Space Access Window
Read
Initiatesa bus master read access to an exteri
t/ L RSGAOSQa Lh &L} O
Write
Initiates a bus master write access to an
SEGSNYyLt t/L RS@AOSQ:

The address accessed gsified as requested

address Q if IOWINOQO is accessetljf IOWINO4

is accessed, etc.) plus IOBASE.

NOTEThis register is only used when the PCI
core is functioing as a master.
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2.22802.11n 2T2R MAC/BBP

2.22.1Features
- 1x1/1x22x1/2x2 modes
- 300MHz PHY Rate Support
- Legacy and high throughput modes
- 20 MHz/40 MHz bandwidth
- Reverse direction data flow and frame aggregation
- WEP 64/128, WPA, WPA2 Support
- QoS¢ WMM, WMM-PS
- Wakeon wireless LAN
- Multiple BSSID support
- Supports international standard$802.11d + h
- Cisco CCX V1.0 V2.0 V3.0 compliance
- Bluetooth Ceexistence
- Low power with advanced power management

2.22.2Block Diagram

PBus

— =

%PDMASKZPBFMAC%%
Il [ I

IC Packet
CH Tables Buffer

Figure2-39802.11n 2T2R MAC/BBP Block Diagram
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2.22.3802.11n 2T2R MAC/BBP Regisiéap

0000h
Reserved (200h)
SCH/DMA register (200h) 0200h
Distributed
0400h
register SYS PBH FCH MISCregister (400h)
0800h
Reserved (800h)
1000h
MACT egister (800h)
SRAM (2 KB) MACsearch table (800h) 1800h
- - 2000h
RAM (8 KB) Program memory (2000h) 4000h
- ” 4000h 1
KRAM Beacon frame (2000h)
(8KB) (SYSCIRL[19) HR MH =1)
Security table (4000h) .
(16 KB) (SYS CIRL[19] HR MH_=0)
See PBFRegisters- SYS CTRL
(Offset 0x0400) for detail description of SHR MSHL
’ - 8000 h
SRAM (64 KB) Packet buffer

Figure2-40802.11n 2T2R MAC/BBP Register Map
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2.22.4SCH/WPDMARegistes (base:0x1018_0000)

2.22.4.1List of Registers

447  0x0200 INT_STATUS Interrupt Status 371
448 0x0204 INT_MASK Interrupt Mask 372
449 0x0208 WPDMA _GLO_CFG WPDMA Global Configuration 374
450 0x020C WPDMA_RST_IDX WPDMA Reset Index 375
451 0x0210 DELAY_INT_CFG Delay Interrupt Configuration 376
452 0x0214 WMM_AIFSN_CFG Wi-Fi MultiMedia (WMM) 377
Arbitration InterFrame Spacing
Number Configuration
453 0x0218 WMM_CWMIN_CFG WMM Minimum Contention 377
Window Configuration
454  0x021C WMM_CWMAX_CFG  WMM Maximum Contention 378
Window Configuration
455  0x0220 WMM_TXOPO_CFG WMM Transmit Opportunity O 379
Configuration
456 0x0224 WMM_TXOP1_CFG WMM Transmit Opportunity 1 379
Configuration
457  0x0230, 0x0240, 0x0250, TXBASE_PTR_n Transmit Base Pointer 0 379
0x0260, 0x0270, 0x0280
458 0x0234, 0x0244, 0x0254, TX_MAX_CNT_n Transmit Maximum Count 0 379
0x0264, 0x0274, 0x0284
459 0x0238, 0x0248, 0x0258, TX_CTX_IDX Transmit CPU Transmit Index 0 380
0x0268, 0x0278, 0x0288
460 0x023C, 0x024C, 0x025C, TX_DTX_IDX Transmit DMA Transmit Index 0 380
0x026C, 0x027C, 0x028C
461 0x0290 RX_BASE_PTR Receive Base Address Pointer 380
462 0x0294 RX_MAX_CNT Receive Maximum Count 380
463 0x0298 RX_CALC_IDX Receive CPU Allocate Index 380
464 0x029C FS_DRX_IDX Frequency Domain Spreading DM, 380
Receive Index
465 0x02A4 US CYC_CNT USB Cycle Count 381
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2.22.4.2Register Descriptions

447 INT_STATU®ffset: 0x0200)

31:21 - Reserved

20 R/ RADAR_INT Baseband Radanterrupt 0x0
wicC Asserts when the BBP has detected radar ton

19:18 - - Reserved 0x0

17 R/ TX_COHERENT Tx Cohereninterrupt 0x0
wicC Asserts when the Tx DMA is ready to handle ¢

gueue, but cannot access the queue because
the driveris not ready.

16 R/ RX_COHERENT Rx Cohereninterrupt 0x0
wicC Asserts when the Rx DMA is ready to handle i
gueue, but cannot access the queue because
the driver is not ready.

15 R/ MAC_INT_4 MAC nterrupt 4: General Purpose Timer 0x0
W1C Interrupt
Asserts when the GP timer has timed out.
Configure this timer using thd&T_TIMER_CFG

register.
14 R/ MAC_INT_3 MACiInterrupt 3: Autowakeuplinterrupt 0x0
wicC Asserts when the autevakeup function has

been triggered. Configure this interrupt using
the AUTO_WAKEUP_Cregister.

13 R/ MAC_INT_2 MAC Interrupt 2: Txt&tus Interrupt 0x0
wicC Asserts when the status of the Tx queue
becomes valid.
12 R/ MAC_INT_1 MACInterrupt 1: PreTBT Tinterrupt 0x0
wicC Asserts at an interval before the TBTT interrug

is triggered. Configure this interrupt using the
INT_TIMER_CFeégister.

11 R/ MAC_INT_O Assertswhenthe TBTT timehas counted down 0x0
wicC to zera Configure this interrupt using the
BCN_TIME_CFégister.
10 RO TX_RX_COHERENT Tx/Rx Coherennterrupt 0x0

Asserts when TX_COHERENT [17] or
RX_COHERENT [18] asserts.

9 R/ MCU_CMD_INT MCU Commanthterrupt 0x0
wWi1cC Asserts when MCU has made a command ant
asserted an interrupt to the host.
8 R/ TX_DONE_INT5 Tx Queue 5 Donkaterrupt 0x0
wicC Assertswhen a T>Queueb packet is

transmitted.
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TX_DONE_INT4 Tx Queue 4 Doniaterrupt
WlC Assertswhen a Tx Queué packet is
transmitted.
6 R/ TX_DONE_INT3 Tx Queue 3 Doniaterrupt 0x0
wicC Assertswhen a Tx Queud packet is
transmitted.
5 R/ TX_DONE_INT2 Tx Queue 2 Donkaterrupt 0x0
wicC Assertswhen a Tx Queu packet is
transmitted.
4 R/ TX_DONE_INT1 Tx Queue 1 Donlaterrupt 0x0
wicC Assertsvhen a Tx Queug packet is
transmitted.
3 R/ TX_DONE_INTO Tx Queue 0 Donkaterrupt 0x0
wicC Assertsvhen a Tx Queue packet is
transmitted.
2 R/ RX_DONE_INT Rx Donénterrupt 0x0
wicC Assertsvhen an Rx packet is received.
1 R/ TX_DLY_INT Tx Delay Interrupt 0x0
wicC Asserts when the number of peirt Tx

interrupts has reached a specified level, or
when the pending time is reached. Configure
this interrupt using theDELAY_INT_CFG

register.
0 R/ RX_DLY_INT Tx Delay Interrupt 0x0
wicC Asserts when the number of pended Rx

interrupts has reached a specified level, or
when the pending time is reached. Configure
this interrupt using theDELAY_INT_CFG

register.
NOTE:
Read Write
0: Interrupt not asserted. 1. Clear the interrupt

1: Interrupt asserted

448 INT_MASKooffset: 0x0204)

Name Description Initial Value

31:21 - Reserved

20 RW RADAR_INT_EN Enables the Baseband Radar interrufttis 0x0
interrupt assertavhenthe BBP has detected
radar tones.

19:18 - - Reserved 0x0
17 RW TX_COHERENT_EN Enables the T&€oherent interrupt This 0x0
interrupt assertsvhenthe Tx DMA is ready to

handle a queue, but cannot access the queue
because the driver is not ready.

PGMI7620 V.10_040503 Page372of 522



Z/R;“‘nk MT7620 PROGRAMMING GUIDE
AMEDINTEK Integrated 802.11n MAC/BBP and 2.4 GHz RF/FEM Routepn-a-Chip
COMPANY

Name Description Initial Value

RX_COHERENT_EN Enables the Rx Coherent interruptis
interrupt assertsvhenthe Rx DMA is readp
handle a queue, but cannot access the queue
because the driver is not ready.

14 RW MAC_INT4_EN Enables MAC interrupt 4: General Purpose 0x0
timer interrupt. This interrupt indicates the GP
timer has timed out. Configure this timer using
the INT_TIMER_CHEyister.

14 RW MAC_INT3_EN Enables MAC interrupt 3: Auto wakeup 0x0
interrupt. This interrupt asserts when the auto
wakeup function has been triggered. Configur
this interrupt using theAUTO_WAKEUP_CFG
register.

13 RW MAC_INT2_EN Enables MAC interrupt 2: Tx status interrupt 0x0
This interrupt asserts when the status of the T
gueue becomes valid.

12 RW MAC_INT1_EN Enables MAC interrupt 1: RBTT interrupt. 0x0
This interrupt asserts at an interval before the
TBTT interrupt is triggered. Configure this
interrupt using thelNT_TIMER_CFe€gister.

11 RW MAC_INTO_EN Enables MAC interrupt O: TBTT interrupt 0x0
This interrupt asserteshenthe TBTT timehas
counted down to zeroConfigure this interrupt
using theTBTT_TIMERgister.

10 - - Reserved 0x0

9 RW MCU_CMD_INT_MSK  Masks the MCU Command interrufthis 0x0
interrupt assertavhenMCU has made a
command and asserted an interrupt to the
host.

8 RW TX_DONE_INT_MSK5  Masks the Tx Queue 5 Done interruphis 0x0
interrupt assertasvhen Tx Queué has
transmitted a packet.

7 RW TX_DONE_INT_MSK4  Masks the Tx QueuDone interrupt This 0x0
interrupt assertavhen Tx Queuet has
transmitted a packet.

6 RW TX_DONE_INT_MSK 3 Masks the Tx QueugDone interrupt This 0x0
interrupt assertavhen Tx Queues has
transmitted a packet.

5 RW TX_DONE_INT_MSK 2 Masks theTx Queue Done interrupt This 0x0
interrupt assertavhen Tx Queue& has
transmitted a packet.

4 RW TX_DONE_INT_MSK 1 Masks the Tx QueukDoneinterrupt. This 0x0
interrupt assertavhen Tx Queud has
transmitted a packet.
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Name Description Initial Value

TX_DONE_INT_MSK 0 Masks the Tx QueugDone interrupt This
interrupt assertavhen Tx Queud has
transmitted apacket.

2 RW RX_DONE_INT_MSK Masks the Rx Done interrupthis interrupt 0x0
assertsa packet is received.
1 RW TX_DLY_INT_MSK Masks the Tx Delay interrupthis interrupt 0x0

assertswhen the number of delayed Tx
interrupts has reached a specified level, or
when the delay time is reached.

0 RW RX_DLY_INT_MSK Masks the Rx Delay interrupthis interrupt 0x0
assertswhen the number of delayed Rx
interrupts has reached a specified level, or
when the delay time is reached.

NOTEWhere applicable,

0: Disable 0: Not masked

1: Enable 1: Masked

449. WPDMA_GLO_CH@ffset: 0x0208)

31:16 - - Reserved

15:8 RW HDR_SEG_LEN Header Segment Length 0x0
0: Disable header/payload scattering.
Not 0: Specify the header segment size in byt
to support the Rx header/payload scatterin
function.

8 RW DESC_32B 32 Byte Descriptor 0x0
Enables support foB2-byte PDMAdescriptos.
0: Disable
1:Enable

7 RW BIG_ENDIAN Selects the endian mode. 0x0
DMA applies the endian rule to convert paylo¢
and Tx/Rx information. DMA does not apply
endian rule to register or descriptor.
0: Little endian
1: Big endian
6 RW TX_WB_DDONE Tx Writeback DDONE oxa
Enables writes of the DDONE bit to the TXD t
the TX_DMA.
0: Disable
1: Enable

5:4 RW WPDMA_BT_SIZE WPDMA Burst Size 0x2
Defines the burst size of WPDMA.
0: 4 DWORD (16 bytes)
1: 8 DWORD (32 hytes)
2: 16 DWORD (64 bytes)
3: 32 DWORD (128 bytes)
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RX_DMA_BUSY Rx DMA Busy
Indicates the busy status of the Rx DMA.
0: Not busy.
1:Busy.
2 RW RX_DMA _EN Rx DMA Enable 0x0

Enables the Rx DM¥/hen disabled, RX_DMA
finishes processing the current received pack
then stops.

0: Disable

1: Enable

1 RO TX_DMA_BUSY Tx DMA Busy 0x0
Indicates the busy status of the Tx DMA.
0: Not busy.
1:Busy.
0 RW TX_DMA_EN Tx DMA Enable 0x0
Enables the Tx DMA. When disabled, TX_DM
finishes sending the current packet, then stop
0: Disable
1: Enable

450.WPDMA_RST_IDgffset: 0x020C)

31:17 - - Reserved

16 W1C RST_DRX_IDX0 Reset RX_DMARX_IDX0 0x0
Resets index 0 of the Rx link table to O.

15:6 - - Reserved 0x0

5 WI1C RST _DTX_IDX3 Reset TX_DMATX_IDX5 0x0
Resets index 5 of the Tx link table to O.

4 WI1C RST _DTX_IDX2 Reset TX_DMATX_IDX4 0x0
Resets index 4 of the Tx link table to O.

3 WI1C RST _DTX_IDX3 Reset TX_DMATX_IDX3 0x0
Resets index 3 of the Tx link table to 0.

2 WI1C RST DTX IDX2 Reset TX_DMATX_IDX2 0x0
Resets index 2 of the Tx link table to O.

1 WI1C RST DTX IDX1 Reset TX_DMATX_IDX1 0x0
Resets index 1 of the Tx link table to 0.

0 WI1C RST _DTX IDX0 Reset TX_DMATX_ IDX0 0x0
Resets index 0 of the Tx link table to 0.

NOTE:

0: Disassert reset

1: Reset
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451 DELAY_INT_CHGffset: 0x0210)

TXDLY_INT_EN Tx Delay Interrrupt Enable
Enables the Tx delayed interrupt mechanism.
0: Disable
1: Enable
30:24 RW TXMAX_PINT Tx MaximunPending Interrupts 0x0

Sets the maximum pended interrupts.

When the number of pended interrupts is equi
to or greater than the value specified here or
interrupt pending time has reached the limit
(see below), a final TX_DLY_INT is generatec
0: Disables thegnding interrupt count check.

23:16 RW TXMAX_PTIME Tx Maximum Pending Time 0x0
Reads or sets the maximum pending time for
the internal TX_DONE_IN50
When the pending time is equal to or greater
GKFy ¢-al! - -gte¢La9 E HJ
pendedTX_DONE_INTis equal to or greater
than TXMAX_PINT (see above), a final
TX_DLY_INT is generated.
0: Disables the pending interrupt time check.

15 RW RXDLY_INT_EN Rx Delay Interrupt Enable 0x0
Enables the Rx delayed interrupt mechanism.
0: Disable
1: Enable

14:8 RW RXMAX_PINT Rx Maximum Pended Interrupts 0x0

Sets the maximum pended interrupts. When
the number of pended interrupts is equal to or
greater than the value specified here or
interrupt pending time reach the limit (see
below), a finaRX_DLY_INT is generated.

0: Disables the pending interrupt count check.

7.0 RW RXMAX_PTIME Rx Maximum Pending Time 0x0
Sets the maximum pending time for the intern
RX_DONE_INT.
When the pending time is equal to or greater
GKIYy w-a! - ¢t ¢ihenimbEr of4
pended RX_DONE_INT is equal to or greater
than RXMAX_PCNT (see above), a final
RX_DLY_INT is generated.
0: Disables the pending interrupt time check.
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452 WMM_AIFSN_CE®ffset: 0x0214)

31:16 -

15:112 RW AIFSNS
11:8 RW AIFSN2
74 RW AIFSN1
3.0 RW AIFSNO

453.WMM_CWMIN_CFGoffset: 0x0218)

31:16 - -
15:12 RW CW_MIN3
11:8 RW CW_MIN2

PGMI7620 V.10_040503

Reserved

AIFSN for Access Category 3
Thearbitration inter-frame spacing number
which specifieshe channel idle period after
which a bacloff occurs in AC3.

(unit: slot time)

0x0

AIFSN for Access Category 2 0x0
Thearbitration interframe spacing number

which specifieshe channel idle period after

which a bacloff occurs in AC2.

(unit: slot time)

AIFSN for Access Category 1
Thearbitration inter-frame spacing number
which specifieshe channel idle period after
which a bacloff occurs in AC1.

(unit: slot time)

0x0

AIFSN for Access Category 0 0x0
Thearbitration interframe spacing number

which specifieshe channel idle period after

which a bacloff occurs in ACO.

(unit: slot time)

Reserved

CWmin forAccess Categofy 0x0
The minimum contention window from which

the backoff timer value is derived in AC3.

AC3 CWmin 2°"-MN3

0:1

1:2

2: 4, and so on

(unit: slot time)

CWmin forAccess Catego 0x0
The minimum contention window from which

the backoff timer value is derived in AC2.

AC2 CWmin =M

0:1

1:2

2: 4, and so on

(unit: slot time)
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RW CW_MIN1 CWmin forAccess Categotly
The minimum contention window from which
the backoff timer value is derived in AC1.
AC1 CWmin =%-M

0:1
1.2
2: 4, and so on
(unit; slot time)

3.0 RW CW_MINO CWmin forAccess Categoy 0x0
Theminimum contention window from which
the backoff timer value is derived in ACO.
ACO CWmin =2-M"°
0:1
1:2
2: 4, and so on
(unit; slot time)

454.WMM_CWMAX_CFE@ffset: 0x021C)

31:16 - - Reserved

15:12 RW CW_MAX3 CWmax forAccess Categoy 0x0
The maximum contention window which
specifies the maximum value for the baa#
timer in AC3.
AC3 CWmax =9-MAx3
0:1
1.2
2: 4, and so on
(unit: slot time)

11:8 RW CW_MAX2 CWmax forAccess Categofdy 0x0
The maximum contention window which
specifies maximum value for the back timer
in AC2.
AC2 CWmax =4-"*2
0:1
1.2
2: 4, and so on
(unit: slot time)

74 RW CW_MAX1 CWmax folAccess Categotly 0x0
The maximum contention window which
specifiesmaximum value for the baesff timer
in AC1.

AC1 CWmax =9-"~1
0:1

1.2

2: 4, and so on

(unit: slot time)
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RW CW_MAXO0 CWmax forAccess Categoy
The maximum contention window which
specifies maximum value for the back timer
in ACO.
ACOCWmax = V-MAxO

0:1
1.2
2: 4, and so on
(unit: slot time)

455.WMM_TXOPO_CFE@ffset: 0x0220)

31:16 RW TXOP1 TXOP foAccess Categoty 0x0
The transmit opportunity which specifies the
interval in which atation may transmit in AC1.
oOdzy AGY >a0

15:0 RW TXOPO TXOP foAccess Categofy 0x0
The transmit opportunity which specifies the
interval in which a station may transmit in AC(
OdzyAlGY >4a0

456.WMM_TXOP1_CFE@ffset: 0x0224)

31:16 RW TXOP3 TXOP foAccess Categofy 0x0
The transmit opportunity which specifies the
interval in which a station may transmit in AC:
Odzy AGY >a0

15:0 RW TXOP2 TXOP foAccess Catego/ 0x0
The transmit opportunity which specifies the
interval in which a station may transmit in AC:
OdzyAlGY >4&0

457. TX BASE_PTR_n: (offset: 0x0230, 0x0240, 0x0250, 0x0260, 0x0270,) {rORGO5)

31.0 RW TX_BASE_PR Tx Base Pointer n 0x0
Points to the basaddress of TX_Rimg

(4-DWORD aligned address)

458. TX_MAX_CNT_n: (offset: 0x0234, 0x0244, 0x0254, 0x0264, 0x0274, 0x0Q8d bjn:

31:12 - - Reserved 0x0

11:.0 RW TX_MAX_CNTn Tx Maximum TXD Count n 0x0
Sets themaximum TXD count in TXD_Ring
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459. TX_CTX_IDX: (offset: 0x0238, 0x0248, 0x0258, 0x0268, 0x0278, 0x028B)d(15)

31:12 - - Reserved 0x0

11.0 RW TX_CTX_IDXn Tx CPU TXD Index n 0x0
Points to the next TXD tee used by the CPU.

460. TX_DTX_IDX: (offset: 0x023C, 0x024C, 0x025C, 0x026C, 0x027C, 0x0ZBB)In:

31:12 - - Reserved 0x0

11:0 RO TX_DTX_IDXn Tx DMA TXD Index n 0x0
Points to the next TXD to be used by DEIA.

461.RX_BASE_PTBffset: 0x0290)

31.0 RW RX_BASE_PTRO Rx Base Pointer 0 0x0
Points to the base address of RXD Ring #0 (C
ports). It should be a-DWORD aligned
address.

462 RX_MAX_CNToffset: 0x0294)
31:12 - Reserved

11:0 RW RX_MAX_CNTO Rx Maximum Count O 0x0
Sets themaximum number of RXD RXD_Ring
n.

463.RX_CALC_IDpffset: 0x0298)
31:12 - - Reserved 0x0

11:0 RW RX_CALC_IDX0 Rx CPU RXD Index O 0x0
Points to the next RXD that the CPU will
allocate to Rx Ring.

464 FS_DRX_IDgoffset: 0x029C)
31:12 - Reserved

11:0 RW RX_DRX_IDXO0 Rx DMA RXD Index 0 0x0
Points to the nexRXD that the DMA will use in
FDS Ring. It should be a®WORD aligned
address.
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465 US_CYC_CNpoffset: 0x02A4)

31:25 - Reserved
24 RW TEST_EN Enables test mode. 0x0
0: Disable
1: Enable
23:16 RW TEST_SEL Selects test mode. 0xf0
159 - - Reserved 0x0
8 RW BT_MODE_EN Enables Bluetootmode. 0x0
0: Disable
1: Enable
7.0 RW US _CYC_CNT Sets the clock cycle count. The setting depen 0x1
on the interface clock rate.
LY GKS aeaasSy Oft2071 |
LY GKS aeaasSy Oft2071 |
Odzy AGY M >&0
yQKHMY t/ L o0o0
yQKT5Y t/ L SELINKaa
y QKmM9Y | {
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2.22.5PBHRegisterdbase:0x1018 0000)

2.22.5.1List of Registers

466 0x0400 SYS_CTRL System Control 383
467 0x0404 HOST_CMD Host Command 384
468 0x0408 PBF_CFG Packet Buffer Configuration 384
469 0x040C MAX_PCNT Maximum Packet Count 385
470 0x0410 BUF _CTRL Buffer Control 385
471 0x0414  MCU_INT_STA Master Control Unit Interrupt Status 386
472 0x0418 MCU_INT_ENA Master Control Unit Interrupt Enable 387
473 0x041C TX0Q_IO Transmit Queue 0 Input/Output 389
474 0x0420 TX1Q_IO Transmit Queue 1 Input/Output 389
475 0x0424 TX2Q_IO Transmit Queue 2 Input/Output 389
476 0x0428 RX0Q_IO Receive Queue 0 Input/Output 389
477 0x04Z  BCN_OFFSETO Beacon Offset 0 390
478 0x0430 BCN_OFFSET1 Beacon Offset 1 390
479 0x0434 TXRXQ_STA Transmit/Receive Queue Station 390
480 0x0438 TXRXQ_PCNT Transmit/Receive Queue Packet Count 391
481 0x043X  PBF_DBG Packet Buffer Debug 391
482 0x0440 CAP_CTRL Capture Control 391
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2.22.5.2Register Descriptions

466.SYS_CTRbffset: 0x0400)

31:20
19

18:17

16

15
14

13
12

11
10

RW

RW

RW

RW

RW

RW
RW
RW

RW

RW

SHR_MSEL

PBF_MSEL

HST_PM_SEL

CAP_MODE

CLKSELECT

PBF_CLKEN
MAC_CLK_EN
DMA_CLK_EN

MCU_READY

ASY_RESET

PGMI7620 V.10_040503

Reserved

SharedViemory Select

Sets access to shared memory.

0: Map address 0x40000x7FFF to the lower
16 KB of shared memory.

1: Map address 0x400900x5FFF to the highdr
KB of shared memory.

Packet Buffer Memory Select

Sets access to packietiffer memory.

00: Map address 0x80GD0XFFFF to the first 3:

KB of packet buffer.

01: Map address 0x80000xFFFF to second 3:
KB of packet buffer.

10: Maps addressx8000¢ OxFFFF to the third
32 KB of the packet buffer.

HostProgram Memory Select

Sets whether the host can write to the MCU

program memory.

0: Program memory is used by MCU and the
host cannot write to the memory.

1. Stops orchip MCU and writes to the
program memory. MCU is reset if this
register is set to 1.

Reserved

Capture Mode

Sets the packet buffer capture mode.

0: Normal mode.

1: BBP capture mode.

Reserved

Clock Select

Sets the MAC/PBF clock source.

0: From PLL

1: From 40 MHz clock input

Enables the PBF clock.

Enables the MAC clock.

Enables the DMA clock.

Reserved

IndicatesMCU igeady. 8051 writed to this bit
to inform the host the internal MC$ ready.

Reserved
Resets the ASYNC interface.

R 0x0

0x0

0x0

0x0

0x0
0x0

ox1
0x0

0x0
0x0
0x0
0x0
0x0

0x0
0x0
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PBF _RESET Resets the PBF hardware.

2 RW MAC_RESET Resets the MAC hardware. 0x0

1 RW DMA _RESET Resets the DMA hardware. 0x0

0 W1C MCU_RESET Resets the MCU hardware. 0x0
This bit is autecleared after several clock
cycles.

NOTEWhere applicable,

0: Disable 0: Disassert reset

1: Enable 1: Reset

467.HOST_CMIoffset: 0x0404)

31:0 HST_CMD Host command code
Host writing to this register triggers an interrug
to 8051.

468.PBF_CFGoffset: 0x0408)

31:24 - Reserved

23:21 RW TX1Q_NUM Queue depth of Tx1Q. The maximyacket 0x7
number is 7.

20:16 RW TX2Q _NUM Queue depth of Tx2Q. The maximyacket 0x14
number is 20.

15 RW NULLO_MODE HCCA NULIFErame Auto Mode 0x0

Enables HCOQRAULLO FramAuto mode.In this
mode, a NULLO frame asitomatically
transmitted if TXQL1 is enabled but empty. Afte
the NULLO frame tsansmitted, TXQL1 is
disabled.

14 RW NULL1_MODE HCCA NULIHBrame Auto Mode 0x0
Enables HCOAULLL FrameAuto mode.In this
mode, all TXQ (0/1/2) are disabled after a
NULLIrame is transmitted.

13 RW RX_DROP_MODE RxDrop Mode 0x0
SetsPBRo drop Rx packets before they enter
the DMA.
0: Normal mode
1: Drop mode

12 RW TX0Q_MODE Tx0QOperation Mode 0x0
0: Auto mode
1: Manual mode

11 RW TX1Q_MODE Tx1QOperation Mode 0x0
0: Auto mode
1: Manual mode
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TX2Q_MODE Tx2QOperation Mode
0: Auto mode
1: Manual mode

9 RW RX0Q_MODE Rx0QOperation Mode 0x0
0: Auto mode
1: Manual mode

8 RW HCCA_MODE HCCA Auto Mode 0x0

Enables HCCA Auto modie this mode, TXQ1 i
enabled wherCFPOLL arrives.

75 - - Reserved 0x0
4 RW TX0Q_EN Enables Tx0Q. 0xé
3 RW TX1Q_EN Enables Tx1Q. 0x0
2 RW TX2Q_EN Enables Tx2Q. 0xé
1 RW RX0Q_EN Enables Rx0Q. 0xi
0 - - Reserved 0x0
NOTE: where applicable,

0: Disable

1. Enable

469 MAX_PCNToffset: 0x040C)

31:24 MAX_TX0Q_PCNT The maximunbuffer page counfor Tx0Q.

23:16 RW MAX_TX1Q_PCNT The maximunbuffer page counfor Tx1Q. 0x3f
15:8 RW MAX_TX2Q_PCNT The maximunbuffer page counfor Tx2Q. 0xof
7.0 RW MAX_RX0Q_PCNT The maximunbuffer page counfor Rx0Q. 0xof

470.BUF_CTR(offset: 0x0410)

31:12 - Reserved
11 W1C WRITE_TX0Q Manually writes toTx0Q. 0x0
10 W1C WRITE_TX1Q Manually writes toTx1Q. 0x0
9 W1C WRITE_TX2Q Manually writes toTx2Q 0x0
8 W1C WRITE_RX0Q Manually writes toRx0Q 0x0
7 WI1C NULLO_KICK Kicksout NULLO frame. This bit is cleared afte 0x0
the NULLO frame is transmitted.
6 WI1C NULL1 KICK Kicksout NULL1 frame. This bit is cleared afte 0x0
the NULL1 frame is transmitted.
5 W1C BUF_RESET Resets the buffer. 0x0
0: Disassert reset
1: Reset
4 - - Reserved 0x0
3 W1C READ_TX0Q Manually readS'x0Q. 0x0
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W1C READ_TX1Q Manually read9'x1Q.
1 W1C READ_TX2Q Manually readsS'x2Q 0x0
0 W1C READ_RX0Q Manually read$x0Q 0x0

471.MCU_INT_STARoffset: 0x0414)

31:28 - Reserved
27 RW MAC_INT_11 MAC interrupt 11: Reserved 0x0
26 RW MAC_INT_10 MAC interruptlO: Reserved 0x0
25 RW MAC_INT_9 MAC interrupt 9: Reserved 0x0
24 RW MAC _INT_8 MAC interrupt 8: Rx QoS -@Bll interrupt 0x0
Asserts after receiving a QoS Data (+POKF
frame.
23 RW MAC_INT_7 MAC interrupt 7: TXOP early termination 0x0
interrupt.
Asserts if Tx finishes before TXOP time is
complete.
22 RW MAC _INT_6 MAC interrupt 6: TXOP early timeout interrupt 0x0
Asserts if TXOP times out before Tx is comple
21 RW MAC_INT_5 MAC interrupt 5: Reserved 0x0
20 RW MAC _INT_4 MAC Interrupt 4General Purpose (GP) Timer 0x0
Interrupt

Asserts when the GP timer has timed out.
Configure this timer using thd&NT_TIMER_CFG
register.

19 RW MAC _INT_3 MAC Interrupt 3: AutéNakeup Interrupt 0x0
Asserts when the autaevakeup function has
been triggered. Configure this interrupt using
the AUTO_WAKEUP_Cfe@ister.

18 RW MAC_INT_2 MAC Interrupt 2: Tx Status Interrupt 0x0
Asserts when the status of the Tx queue
becomes valid.

17 RW MAC_INT_1 MAC interrupt 1: PrdBTT interrupt 0x0
Asserts at an interval before the TBTT interruy
is triggered. Configure this timer using the
INT_TIMER_CReégister.

16 RW MAC_INT_O MAC Interrupt OTBTT Interrupt 0x0
Assertswhenthe TBTT timehas counted down

to zera Configure this timer using the
TBTT_TIMERgister.

15 - - Reserved 0x0

14 RW RX_SD_INT RF Rx Signal Detectibrterrupt 0x0
Asserts when the RF detects a signal.

13:12 - - Reserved 0x0
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DTXO_INT DMA Tx Queu® Interrupt
Asserts when frame transfer from the DMA to
TX0Q is complete.

10 RW DTX1_INT DMA Tx Queuel Interrupt 0x0
Asserts when frame transfer from the DMA to
TX1Q is complete.

9 RW DTX2_INT DMA Tx Queue2 Interrupt 0x0
Asserts when frame transfer from the DMA to
TX2Q is complete.

8 RW DRXO0_INT DMA Rx Queu® Interrupt 0x0
Asserts when frame transfer from the RX0Q t
DMA is complete.

7 RW HCMD_INT Host Command Interrupt 0x0
Asserts when the Host writde the
HOST_CMiegister.

6 RW NOTX_INT Null0 Frame Tx Interrupt 0x0
Asserts when NULLO frame Tx is complete.

5 RW NITX_INT Nulll Frame Tx Interrupt 0x0
Asserts when NULL1 frame Tx is complete.

4 RW BCNTX_INT Beacon Frame Tx Interrupt 0x0
Asserts when Beacon frame Tx is complete.

3 RW MTXO_INT Tx Queue 0 MAC Interrupt 0x0

Asserts when frame transfer from the TX0Q tc
the MAC is complete.

2 RW MTX1_INT Tx Queue 1 MAC Interrupt 0x0
Asserts when frame transfer from the TX1Q tc
the MAC is complete.

1 RW MTX2_INT Tx Queue 2 MAC Interrupt 0x0
Asserts when frame transfer from the TX2Q tc
the MAC is complete.

0 RW MRXO_INT Rx Queue 0 MAC Interrupt 0x0
Asserts when frame transfer from théAC to
RX0Q is complete.

NOTEThis register is only for 8051

Read Write

0: Interrupt not asserted. 1. Clear the interrupt

1: Interrupt asserted

472 MCU_INT_ENAoffset: 0x0418)

31.28 - Reserved

27 RW MAC_INT11 _EN EnablesVIAC interrupt 11: Reserved 0x0
26 RW MAC_INT10_EN Enables MAC interrupt 1Reserved 0x0
25 RW MAC_INT9_EN Enables MAC interrupt ®Reserved 0x0
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23 RW
22 RW
21 RW
20 RW
19 RW
18 RW
17 RW
16 RW
15:12 -

11 RW
10 RW
9 RW
8 RW
7 RW
6 RW

MAC_INT8_EN

MAC_INT7_EN
MAC_INT6_EN
MAC_INT5_EN
MAC_INT4_EN

MAC_INT3_EN

MAC_INT2_EN

MAC_INT1_EN

MAC_INTO_EN

DTXO_INT_EN

DTX1_INT_EN

DTX2_INT_EN

DRXO0_INT_EN

HCMD_INT_EN

NOTX_INT_EN

PGMI7620 V.10_040503
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Enables MAGhterrupt 8: Rx QoS coll
Interrupt. This interrupt assertafter receiving
a QoS Data (+) €¥ell frame.

Enables MAC interrupt 7.
Enables MAC interrupt 6.
Enables MAC interrupt 5.

Enables MAGterrupt 4: GP Timer Interrupt
This interrupt assertashen the general
purpose timer has timed out. Configure this
timer using thelNT_TIMER_CHé&gister.

Enables MAGterrupt 3: AutoWakeup
Interrupt. This interrupt assertwhen the autoe
wakeup function has been triggered. Configul
this interrupt using theAUTO_WAKEUP_CFG
register.

Enables MAC Interrupt 2: Tx Status Interrupt
This interrupt assertashen the status of the Tx
queue becomes valid.

Enables MAC Interrupt 1: RieBTT Interrupt
This interrupt assertat an interval before the
TBTT interrupt is triggered. Configure this tim
using theINT_TIMER_CFe€gister.

Enables MAC Interrupt O: TBTT Interruphis
interrupt assertdepending on the
configuration of the TBTT timer. Configure thi
interrupt using theTBTT_TIMERQgister.
Reserved

Enables theDMA Tx Queu8 Interrupt. This
interrupt assertsvhenframe transfer from the
TX0Q to DMA is complete.

Enables theDMA Tx Queue hterrupt. This
interrupt assertsvhenframe transfer from the
TX1Q to DMA is complete.

Enables theDMA Tx Queue terrupt. This
interrupt assertsvhenframe transfer from the
T™X2Q to DMA iomplete.

Enable the DMA R Queue (nterrupt. This
interrupt assertsvhenframe transfer from the
RX0Q to DMA is complete.

Enables theHost Commandhterrupt. This
interrupt assertsvhen the Host writeso the
HOST_CMEiegister.

Enable theNull 0 Frame Thaterrupt. This
interrupt assertsvhen NULLO frame Tx is
complete.
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NITX_INT_EN Enable theNull 1 Frame Thterrupt. This
interrupt assertsvhen NULL1 frame Tx is
complete.

4 RW BCNTX_INT_EN Enable theBeacon Frame Trterrupt. This 0x0
interrupt assertsvhen Beacon frame Tx is
complete.

3 RW MTXO_INT_EN Enable theTx Queue 0 MAQterrupt. This 0x0
interrupt assertsvhenframe transfer from the
TX®@ tothe MAC is complete.

2 RW MTX1_INT_EN Enables theTx Queue 1 MAterrupt. This 0x0
interrupt assertsvhen frame transfer from the
TX1Q tahe MAC is complete.

1 RW MTX2_INT_EN Enable theTx Queue 2 MAterrupt. This 0x0
interrupt assertsvhenframe transfer from the
TX2Q tahe MAC is complete.

0 RW MRXO_INT_EN Enables theRx Queue 0 MAterrupt. This 0x0
interrupt assertsvhen frame transfer from the
MAC toRX0Q is complete.

NOTETHhis register is only for 8051

0: Disable

1: Enable

473.TX0Q_IO(offset: 0x041C)

31:16 - - Reserved 0x0
15:0 RW TX0Q_IO TXO0Q 10 port. This register is used in manual 0x0
mode.

474.TX1Q_lO(offset: 0x0420)

31:16 - Reserved
15:0 RW TX1Q 10 TX1Q IO port. This register is used in manual 0x0
mode.

475.TX2Q_IO(offset: 0x0424)

31:16 - Reserved
15:0 RW TX2Q_10 TX2Q 10 port. This register is used in manual 0x0
mode.

476.RX0Q_I0(offset: 0x0428)

31:16 - Reserved
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15:0 RW RX0Q_IO RX0Q IO port. This register is used in manual 0x0
mode.

477.BCN_OFFSETO6ffset: 0x04Z)

31:24 RW BCN3_OFFSET Beacorn3 address offset in shared memory. Oxec
(unit: 64 bytes)

23:16 RW BCN2_OFFSET Beacon 2 address offset in shared memory. Oxe8
(unit: 64 bytes)

15:8 RW BCN1_OFFSET Beaconl address offset in shared memory. Oxe4d
(unit: 64 bytes)

7:0 RW BCNO_OFFSET Beacon0 address offset in shared memory. Oxe0

(unit: 64 bytes)
NOTE: There are two beacon frame buffers on this chip. They are located at 004d6F-F (SHR_MSEL) =
and 0x600Q@; Ox7FFF (SHR_MSEL = 0).
The physical address of beacon frame is calculated by:
If OFFSET < 0x40
Set SHR_MSEL =1 (SYS_CTRL[19] = 1)
Beacon frame starting address = OFFSET *64 + 0x4000 (@Qx@00BFF)
Else if OFFSET >= 0x80
SetSHR_MSEL =0 (SYS_CTRL[19] = 0)
Beacon frame starting address = OFFSET *64 + 0x4000 (@x8X0BFF)
Else
This address cannot be the beacon buffer.

478 BCN_OFFSETaffset: 0x0430)

31:24 BCN7_OFFSET Beacon7 address offset in shared memory. OxFC
(unit: 64 bytes)

23:16 RW BCN6_OFFSET Beacorb address offset in shared memory. 0xF8
(unit: 64 bytes)

15:8 RW BCN5_OFFSET Beacorb address offset in shared memory. OxH4
(unit: 64 bytes)

7.0 RW BCN4_OFFSET Beacon4 address offset in shared memory. 0xf0

(unit: 64 bytes)

479 TXRXQ_STfvffset: 0x0434)

31:24 RX0Q_STA Indicates the status of RxQ.

23:16 RO TX2Q _STA Indicates the status of Tx2Q. 0x2
15:8 RO TX1Q_STA Indicates the status of Tx1Q. 0x2
7.0 RO TX0Q_STA Indicates the status of Tx0Q. 0x2
NOTE:

Bits [7:4] indicate the IN queue is full, emptyh@san error.
Bits [3:0] indicate the OUT queue is full, emptyhasan error.
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480 TXRXQ_PCN®ffset: 0x0438)

31:24 RX0Q_PCNT Page count in RxQ

23:16 RO TX2Q_PCNT Page count in Tx2Q 0x0
15:8 RO TX1Q _PCNT Page count in Tx1Q 0x0
7.0 RO TX0Q _PCNT Page count in Tx0Q 0x0

481.PBF_DBGoffset: 0x04%)

31:.8 - - Reserved 0x0
7:0 RO FREE_PCNT Free page count OXFE

482.CAP_CTR(offset: 0x0440)

31 RW CAP_ADC_FEQ Selects thesourcefor data capture
0: Data from the ADC output
1: Datafrom the FEQ output

30 WC CAP_START Starts data capture. 0x0
0: No action
1: Start data capture (cleared automatically
after capture finished)

29 W1C MAN_TRIG Manual capture trigger 0x0
28:16 RW TRIG_OFFSET Starting address offset before triggeoint. 0x140
15:13 - - Reserved 0x0
12:0 RO START_ADDR Starting address of captured data. 0x0
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2.22.6 RF TESHegistergbase: 0x1018_0000)

2.22.6.1List of Registers

483 0x0500 RF _CFG Radio Frequency (RF) Configuration 392
484 0x0504  Reserved - 392
to
0x0560

2.22.6.2Register Descriptions

483.RF_CFQGoffset: 0x0500)

3126 - - Reserved 0x0
2516 RW TESTCSR_RFACC RF register ID 0x0
_REGNUM Bits [25:22]contains4 bitswhichindicate the

bank number
Bits [21:16]contain6 bitswhichindicate the
register number

158 RW RF_CSR_DATA RF Control Status Register Data 0x0
Write:
Data to be written to the RF.
Read:
Data read back from the RF.

75 - - Reserved 0x0

4 RW RF_CSR_WR RF Control Status Register Write 0x0
Sets this register to read or write to the RF
register.
0: Read
1: Write
31 - - Reserved 0x0

0 wC RF_CSR_KICK RF Control Status Register Kick 0x0
Read this bit to find the status of RF read/writi
operations, or write to this bit to start
read/writes to the RF register.

Read:

0: Read/writes done
1: Busy

Write:

1: Start read/writes

484.Reserved: (offset: 0x05@4 0x0560)
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2.22.7MACRegistergbase:0x1018_0000)

2.22.7.1List of Registers

485 0x1000 ASIC_VER_ID ASIC Verification 1D 394
486 0x1004 MAC_SYS CTRL MAC System Control 394
487 0x1008 MAC_ADDR_DWO MAC Address DWORD 0 395
488 0x10C MAC_ADDR_DW1 MAC Address DWORD 1 395
489 0x1010 MAC_BSSID_DWO MAC Base Station ID DWORD 0 395
490 0x1014 MAC_BSSID_DW1 MAC Base Station ID DWORD 1 396
491 0x1018 MAX LEN_CFG Maximum Length Configuration 398
492 0x101C BBP_CSR_CFG Baseband Control Status Register Configuratic 398
493 0x1020 RF_CSR_CFGO RF Control Status Register Confguration O 399
494 0x1024 RF CSR _CFG1 RF Control Status Register Confguration 1 399
495 0x1028 RF_CSR_CFG2 RF Control Status Register Confguration 2 400
496 0x10X LED_CFG LED Configuration 400
497 0x1030 AMPDU_MAX_LEN_20M1S A-MPDU Maximum Length Bandwidth 20 MHz 401
Stream 1
498 0x103t AMPDU_MAX_LEN_20Q8 A-MPDU Maximum Length Bandwidth 20 MHz 401
Stream 2
499 0x103 AMPDU_MAX_LEMOM1S A-MPDU Maximum Length Bandwidth 40 MHz 402
Stream 1
500 0x10X  AMPDU_MAX_LEKMOM2S A-MPDU Maximum Length Bandwidth 40 MHz 402
Stream 2
501 0x1040 AMPDU_BA_WINSIZE A-MPDU Block Acknowledgement Window Sizi 403
502 0x106C TX_ WCID_DROMASKO Tx Wireless Client ID Drop Mask 0 403
X X X X X
509 0x1088 TX WCID_DROP_MASK TxWireless Client ID Drop Mask 7 405
510 0x108C TX BCN_BYPASS MASK  Tx Beacomypassviask 405
511 0x1090 AP_CLIENT_BSSIDO_L AP Client Base Station I.6w 405
512 0x1094 AP_CLIENT_BSSIDO_H AP Client Base Station IIH@h 405
X X X X
525 0x10C8 AP_CLIENT_BSSID7_L AP Client Base Station I.Ow 407
526 0x10CC AP_CLIENT_BSSID7_H AP Client Base Station IBH@h 408
527 0x10D0 BT _WINDOW_CFG BluetoothWindow Configuration 408
528 0Ox1MD4 BT_COEX _CFG Bluetooth Coexistence Configuration 408
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2.22.7.2Register Descriptions

485.ASIC_VER _:I[»ffset: 0x1000)

31:16 RO VER_ID ASIC version ID 0x5390
15:0 - - Reserved 0x0

486 MAC_SYS_CTHRaffset:0x1004)

31:15 - Reserved

14:12 RW WLAN_ACT_MASK Masks WLAN activity. 0x7
Bit[12]: Tx is reported as WLAN active.
Bit[13]: Rx is reported as WLAN active.
Bit[14]: SIFS is reported as WLAN active.

11:8 RW BT_HALT_WLAN_EN BluetoothHalt WLAN Enable 0x0
AllowsBluetooth to halt WLAN activity.
Bit[8]: BT halts WLAN when
3[ b! gt 9¢YyDmXZ Dt LhnYy
Bit[9]: BT halts WLAN when
9 b! ¢t 9wDmMX Dt Lhny
Bit[10]: BT halts WLAN when
3[ b! gt 9¢yDmXZ Dt LhnYy
Bit[11]: BT halts WLAN when
3[ b! ¢t 9¢YyDmMZ Dt LhnAa)

7 RW RX_TS_EN Rx Timestamp Enable 0x0
Writesa 32bit hardware Rx timestamp insteac
of (RXWA>RSSI), andrites (RXWA>RSSI)
instead of (RXW+SNR).
NOTE: For QA Rx sniffer mode only.

6 RW  WLAN_HALT_EN WLAN Halt Enable 0x0
Enablesan external WLAN halt control signal.

5 RW PBF_LOOP_EN Packet Buffer Loopback Enable 0x0
Enables packet buffer loopback. {¥Rx).

4 RW CONT_TX_TEST Continuous Tx Test 0x0

Enables continuous Tx production test, and
overridesMAC_RX_EN and MAC_TX_EN.

3 RW MAC_RX_EN Enables MAC Rx. 0x0
RW MAC_TX_EN Enables MAC Tx. 0x0
1 RW BBP_HRST BBPHardReset ox1

0: BBP in normal state

1: BBP in reset state

NOTE: The whole BBP including BBP registel
will be reset.
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MAC_SRST

NOTEWhere applicable,
0: Disable
1: Enable

487.MAC_ADDR_DW(bffset: 0x1008)

3124 RW  MAC_ADDR 3
23:16 RW  MAC_ADDR 2
15:8 RW  MAC_ADDR_1
70 RW  MAC_ADDR 0

488.MAC_ADDR_DW!/offset: 0x1000)

31:16 - -
158 RW  MAC_ADDR_5
70 RW  MAC_ADDR 4

MACSoftReset

0: MAC in normal state

1: MAC in reset state

NOTE:

1. MAC registers and tables are NOT reset.

2. MAC hardreset is outside the scope of
MAC registers.

MAC address byte3

MAC address byte2 0x0
MAC address bytel 0x0
MAC address byteO 0x0

Reserved
MAC address byte5 0x0
MAC address byte4 0x0

NOTEBYteO is the first byte on network. Its LSB bit is the first bit on the network. For a MAC address captured
on the network with order 00:01:02:03:04:05, byte0=00, byte1=01 etc.

489 MAC_BSSID_DW®ffset: 0x1010)

31:24 BSSID_3
23:16 RW BSSID_2
15:8 RW BSSID_1
7:0 RW BSSID_0

PGMI7620 V.10 040503

BSSID byte3

BSSID byte2 0x0
BSSID bytel 0x0
BSSID byte0 0x0
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490 MAC_BSSID_DWbffset: 0x1014)

31:27 - Reserved

26:24 RW MULTI_BSSID Multiple BSSIIndex Byte Selection 0x0
_BYTE_SEL (only for New BSSID mode)

0: Use MAC address bytdiit[5:2] as BSSID
index

1: UseMAC address bytefit[3:0] as BSSID
index

2:UseMAC address byteBit[3:0] as BSSID
index

3: UseMAC address byteBit[3:0] as BSSID
index

4: UseMAC address bytelit[3:0] as BSSID
index

5:UseMAC address bytebit[3:0] as BSSID
index

23 RW MULTI_BCN_NUM_B3 Multiple BSSID Beacdtumber 0x0
(extension bit3)
Use together with MULTI_BCN_NUM:
(MULTI_BCN_NUM _BIT3 * 8) +
MULTI_BCN_NUM = total number of multiple
BSSIBeacors.
0: One baclkoff Beacon
1215: SIF®urst Beaconcount

22 RW MULTI_BSSID Multiple BSSIMode (extension bit2) 0x0
_MODE_B2 Use together with MULTI_BSSID_MODE:
(MULTI_BSSID_MODE_BIT2 * 4) +
MULTI_BSSID_MODE =
0: 18BSSID mode
1: 2BSSID mode
2: 4BSSID mode
3: &BSSID mode
4: 168SSID mode
5-7: Undefined
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NEW_MULTI
_BSSID_MODE

20:18 RW MULTI_BCN_NUM
17:16 RW MULTI_BSSID_MODE
15:8 RW BSSID_5

PGMI7620 V.10_040503

New Multiple BSSIMMode

0: DisableUse MAC address Byte5 to
distinguish different BSSID.

1: Enable Use MAC address Bytd@[5:0] as
local administration bit for multiplSSID
addresses, as follows

New BSSID numbering rule:

A Byte0.bit0 of the MAC address is a
broadcast/multicast bit.

A Byte0.bitl of the MAC address is a local
administration bit and should be set to 1 ir
extended multiple BSSIDs.

A ByteO0.bit[5:2]of the MACaddressisthe
extendedmultiple BSSIndex if 16MBSS
mode is set.

NOTE: The following reservdit rules apply.

A Byte0.bit[5:2] should be reserved as 0 in
16-MBSS mode.

A Byte0.bit[4:2] should be reserved as 0 in ¢
MBSS mode.

A Byte0.bit[3:2] should be reserved as 0 in ¢
MBSS mode.

A Byte0.bit 2 should be reserved as 0 in 2
MBSS mode.

For example: InBSSID mode with tHdAC

address set to 00:0¢:43:28:60:01, based on tt

new rule, the extended-BSSID is
02:0c:43:28:60:01, 06:0c:43:28:60:01, and
0a:0c:43:28:60:01.

Multiple Beacon Number

Sets the number of BSSHEBeacors transmitted
in aBeaconinterval.

0: One bacloff Beacon

1-7: One bacloff Beacorand the specified
number of SIFBurstBeacors.

Multiple BSSIMode

In multipleBSSID AP mode, BSSID is the san

as MAC_ADDR, that is, this device owns

multiple MAC_ADDR in this mode.

The multiple MAC_ADDR/BSSID are

distinguished by [bit2: bit0] of byte5.

0: 1-BSSID mod@SS index = 0)

1: 2BSSID mode (byte5.bit0 is the BSS index

2: 4BSSID modgyte5.bit[1:0] is the BSS
index)

3: 8BSSID modbyte5.bit[2:0] 5 the BSS
index)

BSSID byte5

0x0

0x0

0x0
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RW BSSID_4 BSSID byte4

NOTERXINFO bitl7 is extension BSS_INDEX bit 3, it is used together with RXWI BSS_INDEX b|t2.b|t0 to
represent 16 multiple BSS.

491.MAX_LEN_CE@ffset: 0x1018

31:22 - - Reserved

21:20 RW MAX_MPDU_LEN_EXT Maximum MPDUW ength Extension 0x0
Use together with MAX_MPDU_LEN as MSB
extension to represent a 1dit maximum
MPDU length.

19:16 RW MIN_MPDU_LEN Minimum MPDULength OxA
MACdrops the MPDU if the length is less thar
this limitation. Applied only in MAC RXx.

(unit: bytes)
15 - - Reserved 0x0
14:12 RW MAX_PSDU_LEN Maximum PSDWUength(power factor) 0x0

0: 2713 = Kilobytes

: 2714 = 1&ilobytes

: 215 = 3Xilobytes

1 2716 = 6&Kilobytes

1 2717 = 12&ilobytes

. 2718 = 25&ilobytes

. 2718 = 51 Kilobytes

: 218 = 102&Kilobytes

MAC will NOT generateMPDU with length
greater than this limitation. Applied only in
MAC TX.

11:.0 RW MAX_MPDU_LEN Maximum MPDUW.ength OXFFF
MAC drops the MPDU if the length is greater
than this limitation. Applied only in MAC Rx.
(unit: bytes)

NOoO O WNER

492.BBP_CSR_CHK&fset: 0x100)

31.20 - - Reserved 0x0

19 RW  BBP_RW_MODE BBPRegistelR’ W Mode oxi
0: Serial mode
1: Parallel mode

18 RW BBP_PAR_DUR BBPRegister Parallé¥ W Pulse Width 0x0
0: Pulse width = 62.5 ns
1: Pulse width = 112.5 ns
NOTE: Please set BBP_PAR_DUR=1 in 802..
mode.
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BBP_CSR_KICK

16 RW  BBP_CSR_RW

15:8 RW BBP_ADDR

7:0 RW BBP_DATA

493.RF_CSR_CFGdffset: 0x1020)

31 RW RF_REG_CTRL

30 RW  RF_LE_SEL

29 RW  RF_LE_STBY

2824 RW RF_REG_WIDTH
230 RW RF_REG_0

494 RF_CSR_CFGffset: 0x1024)

Baseband Control Status Register Kick
Read this bit to find the status of BBP
read/write operations, or write to this bit to
start read/writes to the BBP register.
Read:

0: Read/writes done

1: Busy

Write:

1: Start read/writes

Baseband Control Status Regiskead/Write 0x0
0: Write

1: Read

BBP register ID 0x0
0: RO

1: R1, and so on.

Baseband Data 0x0
Read:

Data to be read from BBP

Write:

Data to be written to BBP

RF Register Control

Read this bit to find the status of the RF
read/write operations. Write to this bit to start
writing data from RF registers 0/1/2 to the RF
block, or to start reads of the RF block.

Read

0: Read/writes done

1: Busy

Write:

1. Start read/writes

RF_LE selection 0x0
0: RF_LEO activate
1. RF_LE1 activate

RF_LE standby mode 0x0
0: RF_LE is high when standby
1: RF_LE is low when standby

RF register bit width 0x16
RF registerO ID and content 0x0

31:25 -

PGMI7620 V.10_040503
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RF_DUR RF Duration
Gap between BB_CONTROL_RF and RF_LE
0: 3system clock cycle (37uUsec)
1: 5 system clock cycle (6215ec)

23.0 RW RF_REG_1 RF registerl ID and content 0x0

495.RF_CSR_CFG&fset: 0x1028)

31:24 - - Reserved
23.0 RW RF_REG_2 RF register2 ID anmbntentS 0x0

NOTESoftware should make sure the first bit (MSB in the specified bit number) written to RF is 0 for RF chip
mode selection.

496.LED_CFGoffset: 0x10Z)

31 Reserved

30 RW LED_POL LEDPolarity 0x0
0: Active low
1: Active high

29:28 RW Y_LED_MODE Yellow LEMode 0x0
(LED_ACT)N Sets the method the LED_ACT_N pin uses to
indicate wireless activity.
0: Off
1: Blinking upon Tx
2: Periodic slow blinking
3: Always on

2726 - - Reserved 0x0

25:24 RW R_LED_MODE Red LEMode 0x0
(LED_RDYG)N Sets the method the LED_RDYG_N pin uses
indicate 2.4 GHz wireless transmission
0: Off
1: Blinking upon Tx
2: Periodic slow blinking

3: Always on

23:22 - - Reserved 0x0

21:16 RW SLOW_BLK_TIME SlowBlinking Period 0x3
(unit: sec)

15:8 RW LED_ OFF_TIME TxBlinking Off Period Ox1E
(unit: ms)

7.0 RW LED_ON_TIME TxBlinking On Period 0x46
(unit: ms)
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497 AMPDU_MAX_LEN_20M18ffset: 0x1030)

31:28

27:24 RW

23:20 RW

19:16 RW

15:12 RW

11:08 RW

07:04 RW

03:00 RW

NOTE:

1: Per MCS maximumMPDU éngth = 2" (AMPDU_MAXG5) bytes.For example, set to 15 mearlke

AMPDU_MAX_BW20_MCS7

AMPDU_MAX_BW20_MCS6

AMPDU_MAX_BW20_MCS5

AMPDU_MAX_BW20_MCS4

AMPDU_MAX_BW20_MCS3

AMPDU_MAX_BW20_MCS2

AMPDU_MAX_BW20_MCS1

AMPDU_MAX_BW20_MCS0

maximum AMPDU length is 1024B
2. The maximum AMPDU length depends on either the maximum AMPDU length setégistsr or the

maximum length set by 0x1018 MAX_PSDU_LEN. The smaller of these two values is the maximum AMPDU

length.

498. AMPDU_MAX_LEN_2@8 (offset; 0x108)

31:28 RW

27:24 RW

23:20 RW

19:16 RW

15:12 RW

11:08 RW

07:04 RW

03:00 RW

NOTE:

AMPDU_MAX_BW20_MCS

AMPDU_MAX_BW20_MOCS

AMPDU_MAX_BW20_MCH

AMPDU_MAX_BW20_MCS

AMPDU_MAX_BW20_MCB

AMPDU_MAX_BW20_MO®

AMPDU_MAX_BW20_MES

AMPDU_MAX_BW20_MES

PGMI7620 V.10_040503
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Maximum AMPDU for BW=20 MHz, MC:
7

Maximum AMPDU for BW=20 MHz, MC!¢
6

MaximumA-MPDUfor BW=20 MHz, MCS
5

MaximumA-MPDUfor BW=20MHz, MCS
4

MaximumA-MPDUfor BW=20 MHz, MCS
3

MaximumA-MPDUfor BW=20 MHz, MCS
2

MaximumA-MPDUfor BW=20 MHz, MCS
1

MaximumA-MPDUfor BW=20 MHz, MCS
0

Maximum AMPDU for BW=20 MHz, MC¢
15

Maximum AMPDU for BW=20 MHz, MC¢
14
Maximum AMPDU for BW=20 MHz, MC¢
13
Maximum AMPDU for BW=20 MHz, MC¢
12

Maximum AMPDU for BW=20 MHz, MC:
11

Maximum AMPDU for BW=20 MHz, MC:
10

Maximum AMPDU for BW=20 MHz, MC¢
9

Maximum AMPDU for BW=20 MHz, MC!
8
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1: Per MCS maximumMPDU éngth = 2"(AMPDU_MAXS5) bytes.For example, set to 15 mearke

maximum AMPDU length is 102K4B

2. The maximum AMPDU length depends on either the maximum AMPDU length set in this cedrster
maximum length set by 0x1018 MAX_PSDU_LEN. The smaller of these two values is the maximum AMPDU
length.

499. AMPDU_MAX_LEMOMA1S (offset: 0x108)

31:28 RW AMPDU_MAX_BW) MCS7 Maximum AMPDU for BW40 MHz, MCS 0ox7
7

27:24 RW AMPDU_MAX_ B¥W) MCS6 Maximum AMPDU for BW40 MHz, MCS Ox7
6

23:20 RW AMPDU_MAX_BWO) MCS5 Maximum AMPDUfor BW=Z0 MHz, MCS 0ox7
5

19:16 RW AMPDU_MAX_B¥W) MCS4 Maximum AMPDUfor BW=0 MHz, MCS Oox7
4

15:12 RW AMPDU_MAX_BW) MCS3 Maximum AMPDUfor BW=Z0 MHz, MCS 0ox7
3

11:08 RW AMPDU_MAX_ B¥W) MCS2 Maximum AMPDUfor BW=0 MHz, MCS Oox7
2

07:04 RW AMPDU_MAX_BW) MCS1 Maximum AMPDUfor BW=Z0 MHz, MCS 0ox7
1

03:.00 RW AMPDU_MAX_B¥WO) MCSO Maximum AMPDUfor BW=0 MHz, MCS 0x7
0

NOTE:

1. PerMCS maximum-MPDU éngth = 2" (AMPDU_MAXS5) bytes.For example, set to 15 meartse
maximum AMPDU length is 1024B
2. The maximum AMPDU length depends on either the maximum AMPDU length set in this register or the
maximum length set by 0x1018 MAX_PSDEN. The smaller of these two values is the maximum AMPDU

length.

500. AMPDU_MAX_LEMOM2S (offset: 0x108)

31:288 RW  AMPDU_MAX_B%W0)_MC35 Maximum AMPDU for BW40 MHz, MCS 0x7
15

27:24 RW  AMPDU_MAX_B%W)_MC34 MaximumA-MPDU for BW40 MHz, MCS 0ox7
14

23:20 RW AMPDU_MAX_BW0)_MC33 Maximum AMPDUfor BW=0 MHz, MCS 0x7
13

19:16 RW  AMPDU_MAX_BW)_MC32 Maximum AMPDUfor BW=0 MHz, MCS 0ox7
12

15:12 RW  AMPDU_MAX_Bw MC31 Maximum AMPDUfor BW=0 MHz, MCS 0x7
11

11:08 RW  AMPDU_MAX_B¥0) MC30 Maximum AMPDUfor BW=0 MHz, MCS 0x7

PGMI7620 V.10_040503
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07:04 RW AMPDU_MAX_BW)_MCS Maximum AMPDUfor BW=0 MHz, MCS 0x7
9

03:00 RW AMPDU_MAX_BW_MCS8 Maximum AMPDUfor BW=0 MHz, MCS 0x7
8

NOTE:

1: Per MCS maximumMPDU éngth =2"(AMPDU_MAX 5) bytes.For example, set to 15 mearise

maximum AMPDU length is 1024B

2. The maximum AMPDU length depends on either the maximum AMPDU length set in this register or the
maximum length set by 0x1018 MAX_PSDU_LEN. The smaller of tloegales is the maximum AMPDU
length.

501.AMPDU_BA_WINSIZBffset: 0x1040)

31:07 - - Reserved 0x0

06 RW FORCE_BA WINSIAN Force BA Window Size Enable 0x0
Force setshe BA window size over the BA
window size value set in TXWI.
0: Disable
1: Enable

05:00 RW FORCE_BA_WINSIZE = Forced BAVindow Size 0x0

502. TX_WCID_DRORASKOTx Wireless Client ID Drop Mastoffset: 0x106C, default: 0x0000_0000)

31.0 R/MW TX WCID_DROP_ Drops the Tx frame with the specified WCID  0x0000_0000
MASKe31 0: WCIDO
1: WCID1
X
31: WCID31
0: Disable
1: Enable

503.TX_WCID_DROP_M®STx Wireless Client ID Drop Maktoffset: 0x1070, defaul®x0000_0000)

31:.0 R/W  TX_WCID_DROP_ Drops the Tx frame with the specified WCID  0x0000_0000
MASK3263 0: WCID32
1: WCID33
X
31: WCID63
0: Disable
1: Enable
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504.TX_WCID_DROP_MASRx Wireless Client ID Drifask?2 (offset: 0x1074, default: 0x0000_0000)

31.0 R/W TX WCID_DROP_ Drops the Tx frame with the specified WCID  0x0000_0000
MASK64€5 0: WCID64
1: WCID65
X
31: WCID95
0: Disable
1: Enable

505.TX_WCID_DROP_MASRx Wireless Client ID Drop Makoffset: 0x1078, default: 0x0000 _0000)

31.0 R/W TX WCID_DROP_ Drops the Tx frame with the specified WCID  0x0000_0000
MASK96127 0: WCID96
1: WCID97
X
31:WCID127
0: Disable
1: Enable

506.TX_WCID_DROP_MASRx Wireles€lientID Drop Mask (offset: 0x107C, default: 0x0000_0000)

31.0 R/W TX WCID_DROP_ Drops the Tx frame with the specified WCID  0x0000_0000
MASK128159 0: WCID128
1: WCID129
X
31: WCID159
0: Disable
1: Enable

507.TX_WCID_DROP_MASRx Wireless Client ID Drop Maskoffset: 0x1080, default: 0x0000_0000)

31.0 R/W TX WCID_DROP_ Drops theTx frame with the specified WCID ~ 0x0000_0000
MASK16a91 0: WCID160
1: WCID161
X
31: WCID191
0: Disable
1: Enable

508.TX_WCID_DROP_MASRx Wireless Client ID Driyask6 (offset: 0x1084, default: 0x0000 0000)
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31.0 R/MW TX WCID_DROP_ Drops the Tx frame with the specified WCID  0x0000_0000
MASK19223 0: WCID192
1: WCID193
X
31: WCID223
0: Disable
1: Enable

509. TX_WCID_DROP_MASKx Wireless Client ID Drop Maafoffset: 0x1088, default: 0x0000_0000)

R/W  TX WCID_DROP_ Drops the Tx frame with the specified WCID  0x0000_0000
MASK22£¢55 0: WCID224
1: WCID225
X
31: WCID255
0: Disable
1: Enable

510.TX_BCN_BYPASS_MASBeacoBypasask(offset: 0x108C, default: 0x0000_0000)

31:16 - - Reserved 0x0000
15:0 R/W  TX_BCN_DROP_ MASK' Directly bypasses the Tx Beacon frame withti ~ 0x0000
15 specifiedBeacomumber.

BitO=Nth Beacon, bitl=tM0 G K . SI O2
N is the number oBeacors defined in the
MULTI_BCN_NUM field in the
MAC_BSSID_D\{¢ifset: 0x1014) register.

0: Disable

1: Enable

511.AP_CLIENT_BSSID®R.Client Base Station I.&w(offset: 0x1090, default: 0x0000_0000)

31:24 R/W  APC_BSSIDO_3 AP client BSSIDO byte3 0x00
23:16 R/W  APC_BSSIDO_2 AP client BSSIDO byte2 0x00
15:8 R/W  APC_BSSIDO 1 AP client BSSIDytel 0x00
7:0 R/W  APC_BSSIDO_0 AP client BSSIDO byte0 0x00

512.AP_CLIENT_BSSIDQAPClient Base Station IIH@h(offset: 0x1094, default: 0x0000_0000)

31:17 - - Reserved 0x0000
16 R/W  APC _BSSID_EN Enables Alient mode (occupy BSSIDX® of 0x0
multiple BSSID mode).
0: Disable
1: Enable
15:8 R/W  APC_BSSIDO 5 AP client BSSIDO byte5 0x00
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7.0 R/W  APC _BSSIDO 4 AP client BSSIDO byte4 0x00

513.AP_CLIENT_BSSIDIAP:ClienBaseStation ID 1 Looffset: 0x1098¢default: 0x0000_0000)

31:24 R/W  APC_BSSID1_3 AP client BSSID1 byte3 0x00
23:16 R/W  APC _BSSID1 2 AP client BSSID1 byte2 0x00
158 R/W APC_BSSID1 1 AP client BSSID1 bytel 0x00
7.0 R/W  APC BSSID1 0 AP client BSSIite0 0x00

514 AP_CLIENT_BSSIDIAPClientBase Station ID 1 Higbffset: 0x109C, default: 0x0000 OOOO)

31:16 - Reserved 0x0000
15:8 R/W  APC_BSSID1 5 AP client BSSID1 byte5 0x00
7:0 R/W  APC_BSSID1 4 AP clienBSSID1 byte4 0x00

515.AP_CLIENT_BSSIDAR ClienBaseStation ID 2 Looffset: 0x10A0, default: 0x0000_0000)

31:24 R/W  APC_BSSID2_3 AP client BSSID2 byte3 0x00
23:16 R/W  APC_BSSID2_2 AP client BSSID2 byte2 0x00
15:8 R/W  APC_BSSID2_1 AP client BSSID2 bytel 0x00
7:0 R/W  APC_BSSID2 0 AP client BSSID2 byteO 0x00

516.AP_CLIENT_BSSID2APClient Base Station ID 2 Hjgfiset: 0Ox10A4, default: 0x0000_0000)

31:16 - - Reserved 0x0000
15:8 R/W  APC _BSSID2 5 AP client BSSID2 byte5 0x00
7:0 R/W  APC BSSID2 4 AP client BSSID2 byte4 0x00

517.AP_CLIENT_BSSIDRR.Client Base Station ID 3 L@ffset: 0x10A8, default: 0x0000_0000)

31:24 R/W  APC_BSSID3_ 3 AP client BSSID3 byte3 0x00
23:16 R/W  APC_BSSID3 2 AP client BSSID3 byte2 0x00
15:8 R/W  APC_BSSID3 1 AP client BSSID3 bytel 0x00
7:0 R/W  APC_BSSID3 0 AP client BSSID3 byte0 0x00

518.AP_CLIENT_BSSID3APR Client Base Station ID 3 Higfiset: 0x10AC, default: 0x0000_0000)

31:16 - - Reserved 0x0000
15:8 R/W  APC_BSSID3 5 AP client BSSID3 byte5 0x00
7.0 R/W  APC _BSSID3 4 AP client BSSID3 byte4 0x00

519.AP_CLIENT_BSSIDAR ClienBaseStation ID 4 Loyoffset: 0x10B0, default: 0x0000_0000)

PGMI7620 V.10 040503 Paged06of 522



7 Ralink MT7620 PROGRAMMING GUIDE
AMEDINTEK Integrated 802.11n MAC/BBP and 2.4 GHz RF/FEM Routepn-a-Chip
COMPANY

31:24 R/W  APC_BSSID4_3 AP client BSSID4 byte3 0x00
23:16 R/W  APC _BSSID4 2 AP client BSSID4 byte2 0x00
158 R/W APC_BSSID4 1 AP client BSSID4 bytel 0x00
7.0 R/W  APC BSSID4 0 AP client BSSID4 byte0 0x00

520.AP_CLIENT_BSSID4APIClienBaseStation ID 4 Higfoffset: 0x10B4, default: 0x0000_0000)

31:16 - - Reserved 0x0000
15:8 R/W  APC BSSID4 5 AP client BSSID4 byte5 0x00
7:0 R/W  APC BSSID4 4 AP client BSSID4 byte4 0x00

521.AP_CLIENT_BSSIDBR Client Base Station ID 5 L@fiset: 0x10B8, default: 0x0000_0000)

31:24 R/W  APC_BSSID5_3 AP client BSSID5 byte3 0x00
23:16 R/W  APC_BSSID5_2 AP client BSSID5 byte2 0x00
15:8 R/W  APC_BSSID5_ 1 AP client BSSID5 bytel 0x00
7.0 R/W  APC_BSSID5 0 AP client BSSID5 byte0 0x00

522.AP_CLIENT_BSSID5APIClient Base Station IDHEh(offset: 0x10BC, default: 0x0000_0000)

31:16 - - Reserved 0x0000
15:8 R/W  APC_BSSID5 5 AP client BSSID5 byte5 0x00
7:0 R/W  APC _BSSID5 4 AP client BSSID5 byte4 0x00

523.AP_CLIENT_BSSID&R Client Base Station ID 6 L@fiset: 0x10CO, default: 0x0000_0000)

31:24 R/W  APC_BSSID6_3 AP client BSSID6 byte3 0x00
23:16 R/W  APC_BSSID6 2 AP client BSSID6 byte2 0x00
15:8 R/W  APC_BSSID6_1 AP client BSSID6 bytel 0x00
7:0 R/W  APC_BSSID6_0 AP client BSSID6 byte0 0x00

524.AP_CLIENT_BSSIDEGAPClient Base Station ID 6 Higfiset: 0x10C4, default: 0x0000_0000)

31:16 - - Reserved 0x0000
15:8 R/W  APC_BSSID6_5 AP client BSSID6 byte5 0x00
7.0 R/W  APC _BSSID6 4 AP client BSSID6 byte4 0x00

525.AP_CLIENT_BSSIDAR Client Base Station I.gw(offset: 0x10C8, default: 0x0000_0000)

31:24 R/W  APC_BSSID7_3 AP client BSSID7 byte3 0x00
23:16 R/W  APC_BSSID7_2 AP client BSSID7 byte2 0x00
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158 R/W APC_BSSID7_1 AP client BSSID7 bytel 0x00
7.0 R/W  APC _BSSID7_0 AP client BSSID7 byte0 0x00

526.AP_CLIENT_BSSID7APIClient Base Station ID 7 Higfiset: 0x10CC, default: 0x0000_0000)

31:16 - - Reserved 0x0000
15:8 R/W  APC_BSSID7 5 AP client BSSID7 byteb 0x00
7.0 R/W  APC _BSSID7 4 AP client BSSID7 byte4 0x00

527.BT_WINDOW _CFBluetoothWindow Configuration(offset: 0x10DO, default: 0X04E2_0O0FA)

31:27 - - Reserved 0x0

26:16 R/W  BT_WIN_SIZE Bluetooth slot yvindovy size for Bluetooth slot 1250
LIKF&aS GNIYOlAy3a odzyiaid®

15:11 - - Reserved 0x0

10:0 R/W PRE_BT_WIN_SIZE Pre. £ dzSG 220K aft2Gd 6AYFR 250
PreBluetooth slot window will block WLAN Tx

528 BT_COEX_CFa@¥fget: 0x1M4, default: 00010 D3FF)

3122 R Reserved

21:16 R/W  BT_RPI_WIN_SIZE Bluetooth priority indication window in-3 0x10
wire/4-wire mode (unit: usec)

158 R/W  WLAN_BT_DIS WLAN higlpriority event (higher priority than 0xD3
Bluetooth)

Bit8: nonBeacon TX event
Bit9: Beacon TX event
Bit10: RX event

Bit11: ACK RX event
Bit12: ACK TX event
Bit13: CTS TX event
Bit14: implicit BA TX event
Bit15: explicit BA TX event

7:0 R/W  WLAN_BT_EN Truth table of Bluetooth halt WLAN activity OxFF
condition {BT_AUX_IN, BT_HIGH_PRIORITY,
BT_TX_STATE}
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2.22.8MAC Timing Control Register$ase: 0x1018 0000)

2.22.8.1List of Registers

529 0x1100 XIFS_TIME_CFG Inter-Frame Spacd&ime Configuration 410
530 0x1104 BKOFF _SLOT _CFG Backoff Slot Configuration 410
531 0x1108 NAV_TIME_CFG Network Allocation Vectafime Configuration 411
532 0x11CaC CH_TIME_CFG Channel Time Configuration 411
533 0x1110 PBF_LIFE_TIMER Packet Buffer Life Timer 412
534 0x1114 BCN_TIME_CFG Beacon Time Configuration 412
535 0x1118 TBTT_SYNC_CFG Target Beacon Transmission Ti(@&TT) 413
Synchronization Configuration
536 O0x111C TSF_TIMER_DWO Timing Synchronization Functidimer DWORD 0 413
537 0x1120 TSF_TIMER_DW1 Timing Synchronization Functidimer DWORD 1 413
538 0x1124 TBTT_TIMER TBTT Timer 414
539 0x1128 INT_TIMER_CFG Internal Timer Configuration 414
540 O0Ox11Z INT_TIMER_EN Internal Timer Enable 414
541 0x1130 CH_IDLE_STA Channel Idle Status 414
542 0x1134 CH_BUSY_STA Channel Busy Status 414
543 0x1138 EXT_CH_BUSY_STA External Channel Busy Status 415
544 0x113C BBP_IPI_TIMER Baseband Idle Power Indicator Timer 415
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2.22.8.2Register Descriptions

529. XIFS_TIME_CHGffset: 0x1100)

31:30 - - Reserved 0x0

29 RW BB_RXEND_EN Enables the BB_RX_END signal. oxi
Starts deferring the Shothter-Frame Space
(SIFS) from the BB_RX_ END signal from the
Rx logic circuit.
0: Disable
1: Enable

28:20 RW EIFS_TIME The defer time after receiving a CRC error 0x13A
packet. After deferring EIFS (Extended Inter
Frame Space), the normal bagk process may

proceed.
0dzy AGY >&0
19:16 RW OFDM_XIFS_TIME Delayed OFDM SIFS time compensator 0x4

When BB_RX_END from BBP is a delayed
version the SIFS deferred is (OFDM_SIFS -TI
OFDM_XIFS_TIME).
6dzy AGY >a0
15:8 RW OFDM_SIFS_TIME OFDM SIFS time 0x10
Applied after OFDM Tx/RXx.
6dzy AGY >a0
7:0 RW  CCK_SIFS_TIME CCK SIFS time OxA
Applied after CCK Tx/RX.
Odzy AGY >a0
NOTE:
MY 9LC{ I {LC{ B !'/Y X m aolld b 5LC{ I mn >& o6{LC{0 &
364. However, MAGhould start bacloff procedure after (EIFBIFS).
2: EIFS is not applied if MAC is a TXOP initiator that owns the channel.
3: EIFS is not started ifMPDU is only partially corrupted.
Caution:lt is recommended that neither CCK_SIFS_TIME nor OFDM_BIE&rd less than the Tx/Rx
transition time. If the SIFS value is not long enough, a SIFS burst transmission may be replaced with
a PIFS burst.

530.BKOFF_SLOT_ CFaHset: 0x1104)
31:12 - - Reserved 0x0

11:8 RW CC_DELAY_TIME Channel Clear Delay 0x2
This value specifies the Tx guard time after th
channel is clear.
0dzy AGY >4a0
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RW SLOT_TIME Slot Time 0x14
This value specifies the slot boundary after
deferring SIFS time.
bh¢9Y 5SFldzZE G wn 2H
shortslotY2 RS Aa ¢ >ao
Odzy AGY >4&0

531.NAV_TIME_CEQ®ffset: 0x1109

31 Wi1C NAV_UPD NAV Update
Manually updates the NAV timer.
0: No effect.
1. Update NAV timer with NAV_UPD_VAL.
30:16 RW NAV_UPD_VAL NAV Update Value 0x0

Sets the NAV timer manual update period.
0dzy AGY M >&0
15 RW NAV_CLR_EN NAV Clear Enable 0xa
Enables auteclear of the NAV timer.
When enabled, MAC autdears the NAV timer
after receiving a GEnd frame from the
previous NAV holder STA.
0: Disable
1: Enable

14.0 RW NAV_TIMER NAVTimer 0x0
The timer is set by other STA and agtmnts
down to zero. The STA which sets the NAV tir
is called the NAV holder. When the NAV timer
non-zero, MAC does not send any packets.
Odzy AGY M >4av0

532 CH_TIME_CFE(®ffset: 0x1100

315 - Reserved

4 RW EIFS_AS CH_BUSY TreatsEIFS as a busy channel. 0x1
3 RW NAV_AS_CH_BUSY TreatsNAV as a busy channel. 0x1
2 RW RX_AS_CH_BUSY TreatsRx as a busghannel. 0x1
1 RW TX_AS_CH_BUSY TreatsTx as a busy channel. 0x1
0 RW CH_STA TIMER_EN Enables the channel statistic timer. 0x0
NOTE

0: Disable

1: Enable
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533 PBF_LIFE_TIMEBffset:0x1110)

310

PBF_LIFE_TIMER

534.BCN_TIME_CE(®ffset:0x1114)

31:24 RW

23:21 -
20 RW

19 RW

18:17 RW

16 RW

TSF_INS_COMP

BCN_TX_EN

TBTT_TIMER_EN

TSF_SYNC_MODE

TSF_TIMER_EN

PGMI7620 V.10_040503

Reads the current time value of the Tx/Rx
MPDU timestamp timer (always in free run
mode)

Odzy AGY m >3&0

TSF Insertion Compensation Value

Wheninserting TSFTiming Synchronization

Function) add this value to the current value o

the local TSF timer to make tiB=acon fram@ a

Tx timestamp.

0dzy AGY >3&0

Reserved 0x0

Beacon Fram&xEnable 0x0
Sesthe the MAC to send Beacon frameavhen

triggered by the TBTT interrupt.

0: Disable

1: Ehable

TBTT Timer Enable 0x0
When enabled, a TBTT interrupt is issued

periodically at intervals specified in BCN_INT\

(see below).

0: Disable

1: Enable

Setsthe local 64bit TSF timer synchronization 0x0

mode.

00: Disable

01: (STA infrastructure mode) Upon receiving
Beacon framdrom an associated BSS, the
local TSF is always updated with a remote
TSF.

10: (STA athioc mode) Upon receivingieacon
framefrom an associated BSS, the local T:
is updated with a remote TSF only if the
remote TSF is greater than local TSF.

11: (AP mode) does not SYNC with any statio

Enables the local 6Bit TSF timer. 0x0
When enabled, th&' SF timer restarts from

zero.

0: Disable

1: Enable
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15:0 RW BCN_INTVAL Beaconinterval 0x640
This value specifies the interval betweBracon
frames. The maximurBeacorinterval is
approx. 4 sec. The minimum is approx. 100
msec.
0dzy AGY c¢cn >a0

535.TBTT_SYNC_CF@fset: 0x1118)

31:24 - - Reserved

23:20 RW BCN_CWMIN Beacon CWmin 0x4
Sets racon transmission CWmin after the
TBTT interrupt
(unit: slot time)

19:16 RW BCN_AIFSN Beacon AIFSN 0x2
Sets leacon transmission AIFSN after the TB"
interrupt
(unit: slot time)

15:8 RW BCN_EXP_WIN BeacorExpecting Window Duration 0x20
Sets theperiodwhenthe clientlistensfor the
Beacon
The window starts from the TBTT interrupt. Tl
LK &S 2F ac¢. ¢¢ AydSN
by the arrival of 8eacorwithin the window.
0dzy AGY c¢cn >ao0
7.0 RW TBTT_ADJUST IBSMode TBTTPhase Adaptive Adjustment 0x10
Step
In IBSS mode (ad hoc), if consecutivB8&acon
failures (or consecutive successes) occur, the
TBTT timer adjusts its phase to meet the
external ad hoc TBTT time.
odzy AGY >a0

536 TSF_TIMER_DW0ffset: 0x1110)

31.0 TSF_TIMER_DWO Bit[31:0] of the 64bit local TSF timer
OdzyAGY M >av

537 TSF_TIMER_DW®bffset: 0x1120)

31:0 TSF_TIMER_DW1 Bit[63: 32] of the 64bit local TSF timer
6dzy AGY M >3a0
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538 TBTT_TIMEROffset: 0x1124)

31:17 - Reserved

16:0 RO TBTT_TIMER TBTT Timer 0x0
Shows the time remaining on the TBTT timer i
it counts down to the TBTT.
0: The timer is disabled and stays at 0.
1: The timer counts dowfrom BCN_INTVAL to
0.
O0dzy AGY oH >a0

539 INT_TIMER_CF(6ffset:0x1128)

31:16 RW GP_TIMER General Purpose Timer
Sets the time for the general purpose timer to
trigger an interrupt.
0dzy AGY c¢cn >ao0
15:0 RW PRE_TBTT_TIMER PreTBTTInterrupt Time 0x0
Setsthe interval before the TBTWhen the pre-
TBTT interrupts triggered
0dzy AGY cn >4ao0

540 INT_TIMER_ERbffset: 0x1120)

312 - Reserved

1 RW GP_TIMER_EN Enables the periodic general purpose interrup 0x0
timer.

0 RW PRE_TBTT_INT_EN Enables the pr@BTT interrupt. 0x0

NOTE

0: Disable

1: Enable

541 CH_IDLE_STffset:0x1130)

31.0 CH_IDLE_TIME Channel Idle Time
The channel busy time can be derived by the
equation:
CH_BUSY_TIME =
host polling period; CH_IDLE_TIME
oOdzy AGY >a0

542 CH_BUSY_STaffset:0x1134)

31.0 CH_BUSY_TIME ChanneBusy Time
OdzyAlGY >4&0

PGMI7620 V.10_040503 Page414of 522



<" Ralink

A MEDINTEK

COMPANY

MT7620 PROGRAMMING GUIDE

Integrated 802.11n MAC/BBP and 2.4 GHz RF/FEM Routepn-a-Chip

543 EXT_CH_BUSY_S(D#fset: 0x1138)

310

RC

EXT_CH_BUSY_TIME

544.BBP_IPI_TIMERffset:0x113)

31:17
16

15:0

RW

RW

BBP_IPI_KICK

BBP_IPI_TIMER

PGMI7620 V.10 040503

ExtensionrChannel Busy Time
0dzy AGY >4&0

Reserved 0x0

Baseband IPI Kick 0x0
Begins measurement of the BBP idle power

indicator (IPI).

Read

0: No effect

1: BBP IPI begun

Write:

1. Starts the measurement of BBP IPI.

Baseband IPI Timer 0x0
Measurement period of BBP IPI
(unit: 1.024 ms)
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2.22.9MAC Power Save Configuration Retgrs (base: 0x1018 _0000)

2.22.9.1List of Registers

545 0x1200 MAC_STATUS_REG MAC Status Register 417
546 0x1204 PWR_PIN_CFG Power PirConfiguration 417
547 0x1208 AUTO WAKEUP_CFG Auto-Wakeup Configuration 417
548 0x120C AUX CLK_EN Auxiliary Clock Enable 418
549 0x1210 MIMO_PS_CFG MIMO Powersave Configuration 418
550 0x1214 BB_PA_MODE_CFGO Baseband Power Amplifier Mode Configuratior 418
551 0x1218 BB_PA_MODE_CFG1 Baseband Power Amplifier Mode Configuratior 419
552 0x121C RF_PA MODE_CFGO RF Power Amplifier Mode Configuration O 419
553 0x1220 RF_PA_MODE_CFG1 RF Power Amplifier Mode Configuration 1 420
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2.22.9.2Register Descriptions

545.MAC_STATUS_REGfset: 0x1200)

31:2 - - Reserved

1 RO RX_STATUS Rx Status 0x0
Indicates that Rx is busy.
0: Idle
1: Busy

0 RO TX_STATUS Tx Status. 0x0
Indicates that Tx is busy.
0: Idle
1: Busy

546 PWR_PIN_CF®ffset:0x1204)

314 - Reserved

3 RW IO_ADDA _PD AD/DA PoweDown Ox1
Powers down the AD/DA.

2 RW IO_PLL_PD PLL PowebDown 0x0
Powers down the PLL.

1 RW I0O_RA PE Radio Power Enable Ox1
Enables power to the radio block.

0 RW IO_RF_PE RFPower Enable 0x0
Enables power to the radio Tx/Rx unit.

NOTE:

0: Disable

1: Enable

547 AUTO_WAKEUP_CK@fset: 0x1208)

31:16 - Reserved

15 RW AUTO_WAKEUP_EN Auto-Wakeup Enable 0x0
Enables the autevakeupinterrupt.
The autewakeup interrupt is issued at the time
determined by the following equation:
Auto-wakeup interrupt time =
(SLEEP_TBTT_NUM +1) * TBTT
WAKEUP_LEAD_TIME
0: Disable
1: Enable
NOTE: Please make sure TBTT_TIMER_EN i
enabled.

14:8 RW SLEEP_TBTT_NUM Sleep Mode TBTT Number 0x0
Number of TBTT interrupts to be ignored durit
sleep mode.
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RW WAKEUP_LEAD_TIME Auto-Wakeup Lead Time 0x14
Sets the autewakeup lead time.
Odzy AGY M ¢! oO6mMnanuHn >4&\

548. AUX_CLK_HNffset: 0x120C, defaul®®x0000 001)

311 - Reserved

0 R/W  AUX_CLK_EN Auxiliary Clock Enable 1
Enables slow clock for powsaving period.
0: Disable
1: Enable

549.MIMO_PS_CF(@®ffset: 0x210, default: 09000_000%

316 - - Reserved 0
5 R/W  RX_RX STBYO RF RX0 standby control 0
4 R/W  RX_STBY_POL RF RX standby polarity 0
0: Highactive
1: Lowactive
3 RW  MMPS_RF_EN RF MIMO power save mode 0
0: Disable
1: Enable
2:1 R/W  MMPS_RX_ANT_NUM Number of RX antenna in MIMO power save 2
mode.
0 R/W  MMPS BB _EN BB MIMO power save mode 0
0: Disable
1:Enable

550.BB_PA MODE_CF(affset: 0x214, default: 0)0100 551

31:26 Reserved

2524 RW  BB_PA_MODE_MCS32 BB PAMCS3Mode Select ox1
2322 R/W BB_PA_MODE_OFDM5: BB PAOFDM54Viode Select 0x0
21:20 R/W BB_PA_MODE_OFDM4¢ BB PAOFDM48Viode Select 0x0
1918 R/W BB_PA_MODE_OFDM3¢ BB PAOFDM36Viode Select 0x0
1716 R/W BB_PA_MODE_OFDM2: BB PAOFDM24Mode Select 0x0
1514 R/W BB_PA MODE_OFDM1¢ BB PAOFDM18Vode Select oxa
1312 R/W BB_PA _MODE_OFDM1: BB PAOFDM12Mode Select oxt
11:10 R/W BB_PA_MODE_OFDM9 BB PAOFDM9Mode Select oxi
9:8 R/W  BB_PA MODE_OFDM6 BB PAOFDM6Mode Select oxt
7:6 R/W BB_PA_MODE_CCK11l BB PACCK1Mode Select 0x3
5:4 R/W  BB_PA MODE_CCK5 BB PACCK3Mode Select 0x3
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32 R/W  BB_PA_MODE_CCK2 BB PACCKMode Select

1.0 R/W  BB_PA_MODE_CCK1 BB PACCKMode Select 0x3
NOTE

00: OFDM EVM limited

01: OFDMspectrum nasklimited

10: CCK EVM limited

11: CCKspectrum nask limited

551 BB_PA_MODE_CF(@ffset: 0x218, default: O>0055 _005%

3130 R/W BB_PA_MODE_HT15 BB PA HTI5Mode Select

2928 R/W BB_PA_MODE_HT14 BB PAdT14Mode Select 0x0
2726 R/W  BB_PA_MODE_HT13 BB PAIT13Mode Select 0x0
2524 R/W  BB_PA_MODE_HT12 BB PAdT12Mode Select 0x0
2322 R/W BB_PA_MODE_HT11 BB PAIT11Mode Select 0oxi
2120 R/W BB_PA_MODE_HT10 BB PAIT10Mode Select 0xi
1918 R/W  BB_PA_MODE_HT9 BB PAdIT9Mode Select 0oxi
1716 R/W BB_PA_MODE_HTS8 BB PA1T8Mode Select 0xi
1514 R/W  BB_PA_MODE_HT7 BB PAdT7Mode Select 0x0
1312 R/W  BB_PA_MODE_HT6 BB PAHT6Mode Select 0x0
1110 R/W  BB_PA_MODE_HT5 BB PAdT5Mode Select 0x0
9:8 R/W  BB_PA_MODE_HT4 BB PAHT4Mode Select 0x0
7:6 R/W  BB_PA_MODE_HT3 BB PAdT3Mode Select 0xi
54 R/W  BB_PA_MODE_ HT2 BB PAHT2Mode Select 0xi
32 R/W  BB_PA_MODE_HT1 BB PAdT1Mode Select 0xi
1.0 R/W  BB_PA_MODE_HTO BB PAITOMode Select 0xi
NOTE:

00: OFDM EVM limited

01: OFDMspectrum mask limited
10: CCK EVM limited

11: CCkspectrum mask limited

552.RF_PA_MODE_CH@fiset: 0x21G default: 0)0100 _55fj

31:26 Reserved

2524 RW RF_PA _MODE_MCS32 BB PAMCS32Mode Select 0xé
2322 R/W RF_PA_MODE_OFDM5¢ BB PAOFDM54Mode Select 0x0
2120 R/W RF_PA MODE_OFDM4¢ BB PAOFDM48Viode Select 0x0
1918 R/W RF_PA_MODE_OFDM3t BB PAOFDM3&Viode Select 0x0
1716 R/W  RF_PA_MODE_OFDM2: BB PAOFDM24Mode Select 0x0
1514 R/W RF_PA_MODE_OFDM1¢ BB PAOFDM18Viode Select 0%l
1312 R/W RF_PA MODE_OFDM1:Z BB PAOFDM12Mode Select 0%l
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1110 R/W RF_PA_MODE_OFDM9 BB PAOFDM9Vode Select

98 RMW RF_PA_MODE_OFDM6 BB PAOFDM6Mode Select oxd
76 RMW RF_PA_MODE_CCK11l BB PACCK1Mode Select oxf
54 RMW RF_PA MODE_CCK5 BB PACCKMode Select oxf
32 RMW RF_PA MODE_CCK2 BB PACCKMode Select oxf
1.0 R/ RF_PA_ MODE_CCK1 BB PACCKMode Select oxf
NOTE:

00: OFDM EVM limited

01: OFDMspectrum maskimited
10: CCK EVM limited

11: CCkspectrum mask limited

553.RF_PA_MODE_CF@ffset: 0x220, default: 0)0055 _005%

31:30
29:28
27:26
25:24
2322
21:20
19:18
17:.16
15:.14
13:12
1110
9:8
7:6
54
3.2
1.0
NOTE:

R/W
R/W
R/W
R/W
R/W
R/W
R/W
R/W
R/W
R/W
R/W
R/W
R/W
R/W
R/W

RF_PA_MODE_ HT15
RF_PA_MODE_ HT14
RF_PA_MODE_ HT13
RF_PA_MODE_ HT12
RF_PA_MODE_ HT11
RF_PA_MODE_ HT10
RF_PA_MODE_ HT9
RF_PA_MODE_HT8
RF_PA_MODE_ HT7
RF_PA_MODE_HT6
RF_PA_MODE_HT5
RF_PA_MODE_ HT4
RF_PA_MODE_ HT3
RF_PA_MODE_ HT2
RF_PA_MODE_ HT1
RF_PA_MODE_HTO

00: OFDM EVM limited

01: OFDMspectrum mask limited
10: CCK EVM limited

11: CCkspectrum mask limited

PGMI7620 V.10_040503

BB PA1T15Mode Select
BB PA1T14Mode Select
BB PA1T13Mode Select
BB PAIT12Mode Select
BB PA1T11Mode Select
BB PAIT10Mode Select
BB PA1T9Mode Select
BB PA1T8Mode Select
BB PAIT7Mode Select
BB PA1T6Mode Select
BB PA1T5Mode Select
BB PA1T4Mode Select
BB PA1T3Mode Select
BB PA1T2Mode Select
BB PA1T1Mode Select
BB PA1TOMode Select

0x0
0x0
0x0
0
0xi
0
0xi
0x0
0x0
0x0
0x0
0xi
0xi
0xi
0xi
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2.22.10MAC & Configuration Registerébase: 0x1018_0000)

2.22.10.1List of Registers

554

555
556
557
558
559
X
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
5901
592

0x1300

0x1304
0x1308
0x13aC
0x1310
0x1314
X

0x13PC
0x1328
0x132C
0x1330
0x1334
0x1338
0x133
0x1340
0x1344
0x1348
0x134C
0x1350
0x1354
0x1358
0x13%C
0x1360
0x1364
0x1368
0x136&C
0x1370
0x1374
0x1378
0x137T
0x1380
0x1384
0x1388
0x138C

EDCA_ACO_CFG (BE)

EDCA_AC1_CFG (BK)
EDCA_AC2_CFG (VI)
EDCA_AC3_CFG (VO)
EDCA_TID_AC_MAP
TX_PWR_CFG_0

X

TX_PWR_CFG_9
TX_PIN_CFG
TX_BAND_CFG
TX_SW_CFGO
TX_SW_CFG1
TX_SW_CFG2
TXOP_THRES_CFG
TXOP_CTRL_CFG
TX_RTS_CFG
TX_TIMEOUT_CFG
TX_RTY_CFG
TX_LINK_CFG
HT_FBK_CFGO
HT_FBK_CFG1
LG_FBK_CFGO
LG_FBK_CFG1
CCK_PROT_CFG
OFDM_PROT_CFG
MM20_PROT_CFG
MM40_PROT_CFG
GF20_PROT_CFG
GF40_PROT_CFG
EXP_CTS_TIME
EXP_ACK_TIME
HT_FBK_TO_LEGACY
TX_MPDU_ADJ_INT
TX_AMPDU_ADJ_INT

PGMI7620 V.10_040503

Enhanced Distributed Channet@es§EDCA) Access
Category 0 Configuration (Best Effort)

Integrated 802.11n MAC/BBP and 2.4 GHz RF/FEM Routepn-a-Chip

423

EDCA Access Category 1 Configuration (Backgroun 423

EDCA Access Category 2 Configuration (Video)
EDCA Access Category 3 Configuration (Voice)
EDCA Traffic ID Access Category Mapping
Transmit Power Configuration 0

X

Transmit Power Configuration 7

Transmit Pin Configuration

Transmit Bandwidth Configuration

Transmit Switch Configuration 0

Transmit Switch Configuration 1

Transmit Switch Configuration 2

Transmit Opportunity Threshold Configuration
Transmit Opportunity Control Configuration
TransmitRequest to Sen@onfiguration
Transmit Timeout Configuration

Transmit Retry Configuration

Transmit Link Configuration

High Throughput Fallback Configuration O
High Throughput Fallback Configuration 1
Legacy Fallback Configuration O

Legacy Fallback Configuration 1
Complementary Code KeyiRgotection Configuration
OFDM Protection Configuration

Mixed Mode 20 MHz Protection Configuration
Mixed Mode 40 MHz Protection Configuration
Green Field 20 MHz Protection Configuration
Green Field 40 MHz Protection Configuration
ExpectedClear to Sendime

Expected Acknowledgement Time

High Throughput Fallback To Legacy

Tx MPDU Adjustment Interval

Tx AMPDU Adjustment Interval

424
424
424
425

426
426
428
428
428
429
429
430
431
431
431
432
432
433
433
433
434
435
435
436
437
438
439
439
439
440
440
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593 0x1390 TX MPDU_UP_DOWN_T Tx MPDU Upgrade Downgrade Threshold 441
RES
594 0x1394 TX AMPDU_UP_DOWN_ Tx AMPDU Upgrade Downgrade Threshold 441
HRES
595 0x1398 TX_FBK_LIMIT Tx Fallback Limit 441
596 O0x13A0 TXO0_RF_GAIN_CORREC Tx0 RF Gain Correction 442
597 O0x13A4 TX1 _RF_GAIN_CORREC Tx1 RF Gain Correction 442
598 O0x13A8 TXO0_RF_GAIN_ATTEN Tx0 RF Gain Attenuation 443
599 O0x13AC TX1 _RF_GAIN_ATTEN Tx1 RF Gain Correction 443
600 O0x13BO TX ALC CFG 0 Tx Automatic Level Control Configuration 0 444
601 0x13B4 TX ALC CFG 1 Tx Automatic Level Control Configuration 1 444
602 0x13B8 TX ALC DBG 1 Tx Automatic Level Control Debug 1 445
603 0x13CO0 TX0 BB _GAIN_ATTEN Tx0 Baseband Gain Attenuation 446
604 0x13C4 TX1 BB _GAIN_ATTEN Tx1 Baseband Gain Attenuation 446
605 0x13C8 TX ALC_VGA3 Tx Automatic Level Correctidfariable Gain Amplifier 447
3
606 O0x13C TX AC_RTY_LIMIT Tx Access Control Retry Limit 447
607 Ox13P0 TX _AC _FBK_SPEED Tx Access Control Fallback Speed 447
608 Ox1FEC PIFS_TX_CFG PCF Interframe Space Tx Configuration 448
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2.22.10.2Register Descriptions

554.EDCA_ACO_CFG (Ré&ffset: 0x1300)

31:20 -
19:16 RW

15:12 RW

11:8 RW

7:0 RW

ACO_CWMAX

ACO_CWMIN

ACO_AIFSN

ACO_TXOP

Reserved 0x0

Sets the maximum contention window for Ox7
access category 0.

ACO CWmax ZP-cWmax

0:1

1.2

2: 4, and so on

(unit: slot time)

Sets the minimum contention window for 0x3
access category 0 as follows:

ACO CWmin =5°-CWMN

0:1

1.2

2: 4, and so on

(unit: slot time)

Access Category 0 AIFSN 0x2
(unit: slot time)
Access Category 0 Tx Opportunity Limit 0x0

0dzy AGY oH >a0

555.EDCA_AC1_CFG (Réffset: 0x1304)

31:20 -
19:16 RW

15:12 RW

11:8 RW

7.0 RW

AC1_CWMAX

AC1_CWMIN

AC1_AIFSN

AC1_TXOP

PGMI7620 V.10 040503

Reserved 0x0

Sets the maximum contention window for 0x7
access category 1 as follows:

AC1CWmax = Z*-CWuAX

0:1

1.2

2: 4, and so on

(unit: slot time)

Sets the minimum contention window for 0x3
access category 1 as follows:

AC1 CWmin =5*-CWMN

0:1

1.2

2: 4, and so on

(unit: slot time)

Access Category 1 AIFSN 0x2
(unit: slot time)
Access Category 1 Tx Opportunity Limit 0x0

OdzyAlY oH >4a0

Page423of 523



< Ralink MT7620 PROGRAMMING GUIDE

A MEDINTEK Integrated 802.11n MAC/BBP and 2.4 GHz RF/FEM Routepn-a-Chip
COMPANY

556.EDCA_AC2_CFG (Wjfset: 0x1308)

31:20 - - Reserved

19:16 RW AC2_CWMAX Sets the maximum contention window for 0x7
access category 2 as follows:
AC2 CWmax ZZ-CWMax
0:1
1.2
2: 4, and so on
(unit; slot time)

15:12 RW AC2_CWMIN Sets the minimum contention window for 0x3
access category 2 as follows:
AC2 CWmin =W
0:1
1.2
2: 4, and so on
(unit: slot time)

11:8 RW AC2_AIFSN Access Category 2 AIFSN 0x2
(unit: slot time)
7.0 RW AC2_TXOP Access Category 2 Tx Opportunity Limit 0x0

0dzy AGY oH >4a0

557.EDCA_AC3_CFG (V@Jfset: 0x13@)

31:20 - - Reserved 0x0

19:16 RW AC3_CWMAX Sets the maximum contention window for Ox7
access category 3 as follows:
AC3 CWmax £Z-cWMax
0:1
1.2
2: 4, and so on
(unit: slot time)

15:12 RW AC3_CWMIN Sets the minimum contention window for 0x3
access category 3 as follows:
AC3 CWmin =2%-c"MN
0:1
1:2
2: 4, and so on
(unit: slot time)

11:8 RW AC3_AIFSN Access Category 3 AIFSN 0x2
(unit: slot time)
7:0 RW AC3_TXOP Access Category 3 Tx Opportunity Limit 0x0

OdzyAlY oHn >4a0

558. EDCA_TID_AC_MABffset: 0x1310)

31:16 - - Reserved 0x0
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15:14 TID7_AC_MAP Traffic ID 7 Access Control Mapping
Sets the AC value when TID=7.

13:12 RW TID6_AC_MAP Traffic ID 6 Access Control Mapping 0x3
Sets the AC value when TID=6.

11:10 RW TID5_AC_MAP Traffic ID 5 Access Control Mapping 0x2
Sets the AC value when TID=5.

9:8 RW TID4_AC_MAP Traffic ID 4 Access Control Mapping 0x2
Sets the AC valughen TID=4.

7:6 RW TID3_AC_MAP Traffic ID 3 Access Control Mapping 0x0
Sets the AC value when TID=3.

5:4 RW TID2_AC_MAP Traffic ID 2 Access Control Mapping 0x1
Sets the AC value when TID=2.

3:2 RW TID1_AC_MAP Traffic ID 1 Access Control Mapping 0x1
Sets the AC value when TID=1.

1.0 RW TIDO_AC_MAP Traffic ID 0 Access Control Mapping 0x0

Sets the AC value when TID=0.
NOTE: Default according 802.11e Table 20.d8er priority to Access Category mappings.

559. TX_PWR_CFG (bffset: 0x1314)

31:24 RW TX_PWR_OFDM_12 Tx power for OFDM 12 Mbps/18 Mbps 0x0
23:16 RW TX_PWR_OFDM_6 Tx power for OFDM 6 Mbps/9 Mbps 0x0
158 RW TX_PWR_CCK_5 Tx power for CCK 5.5 Mbps/11 Mbps 0x0
7:0 RW TX_PWR_CCK_1 Tx power for CCKMbps/2 Mbps 0x0
NOTE:

8-bit signed valugunit: 0.5dB), validrange -16 dBto 15.5dB

560 TX_PWR_CFG_(bffset: 0x1318)

31:24 TX_PWR_MCS_2 Tx power for HT MCS=2, 3

23:16 RW TX_PWR_MCS_0 Tx power for HMCS=0, 1 0x0
158 RW TX_PWR_OFDM_48 Tx power for OFDM 48 Mbps 0x0
70 RW TX_PWR_OFDM_24 Tx power for OFDM 24 Mbps/36 Mbps. 0x0
NOTE:

8-bit signed valugunit: 0.5dB), validrange -16 dBto 15.5dB

561. TX_PWR_CFG (Bffset: 0x130)

31:24 RW TX_PWR_MCS_10 Tx power for HT MCS=10, 11 0x66
23:16 RW TX PWR_MCS_8 Tx power for HT MCS=8, 9 0x66
15:8 RW TX_PWR_MCS_6 Tx power for HT MCS=6, 7 0x66
7.0 RW TX PWR_MCS 4 Tx power for HT MCS=4, 5 0x66
NOTE:
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8-bit signed valugunit: 0.5dB), validrange -16 dBto 15.5dB

562.TX_PWR_CFG (Bffset: 0x1320)

31:24 RW TX_PWR_STBC_2 Tx power for STBC MCS=2, 3 0x0
23:16 RW TX_PWR_STBC_O Tx power for STBC MCS=0, 1 0x0
15:8 RW TX_PWR_MCS_14 Tx power for HT MCS=14 0x0
7.0 RW TX_PWR_MCS_12 Tx power for HT MCS=12, 13 0x0
NOTE:

8-bit signed valugunit: 0.5dB), validrange -16 dBto 15.5dB

563 TX_PWR_CFG_(dffset: 0x1324)

31:16 - Reserved

15:8 RW TX_PWR_STBC 6 Tx power for STBC MCS=6 0x0
7:0 RW TX_PWR_STBC 4 Tx power for STBC MCS=4, 5 0x0
NOTE:

8-bit signed valugunit: 0.5dB), validrange -16 dBto 15.5dB

564, TX_PWR_CFG (3ffset: 0X.3D4)

31:24 - Reserved

23:16 RW TX_PWR_MCS_7 Tx power for HT MCS=7 0x0
158 - - Reserved 0x0
7.0 RW TX_PWR_OFDM_54 Tx power for OFDM 54 0x0
NOTE:

8-bit signed valugunit: 0.5dB), validrange -16 dBto 15.5dB

565 TX_PWR_CFG (8ffset: 0x138)

31:8 - Reserved
7:0 RW TX_PWR_MCS 15 Txpower for HT MCS=15 0x0
NOTE:

8-bit signed valugunit: 0.5dB), validrange -16 dBto 15.5dB

566.TX_PWR_CFG (bffset: 0x1DQ

318 - - Reserved
7 RW TX PWR_STBC 7 Tx power for STBC MCS=7 0x0
NOTE:

8-bit signed valugunit: 0.5dB), validrange -16 dBto 15.5dB

567.TX_PIN_CE@ffset: 0x1328)

PGMI7620 V.10 040503 Page4260f 523



<" Ralink

A MEDINTEK
COMPANY

Reserved

2027 | -

21 RW  RFRX_POL

20 RW  RFRX_EN

19 RW  TRSW_POL

18 RW  TRSW_EN

17 RW  RFTR_POL

16 RW  RFTR_EN

15 RW  LNA PE_G1 _POL
14 - -

13 RW  LNA_PE_GO_POL
12 - -

11 RW  LNA PE_G1 EN
10 - -

9 RW  LNA _PE_GO_EN
8 - -

7 RW PA PE_G1_POL
6 - -

5 RW  PA _PE_GO_POL
4 - -

3 RW  PA _PE_GI1_EN
1 RW  PA_PE_GO_EN
0 - -

PGMI7620 V.10_040503
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RF Receive Polarity
Sets the polarity of the RF Rx

RF Receive Enable

Enables RF Receiving

Transmit Switch Polarity

Sets the polarity of the antenna switch.
Transmit Switch Enable

Enables the antenna switch.

RF Transmit Polarity

Sds the polarity of the RF Tx

RF Transmit Enable

Enables RF transmission.

2.4 GHz LNA Polarity
Sets the polarity of the 2.4 GHz dual LNA on
channel 1.

Reserved
2.4 GHz LNA Polarity

Sets the polarity of the 2.4 GHz dual LNA on
channel 0.

Reserved

2.4 GHz LNA Enable

Enables the dual 2.4 GHz LNA on channel 1.
Reserved

2.4 GHz LNA Enable

Enables the 2.4 GHz dual LNA on channel O.
Reserved

2.4 GHz Power Amplifier Polarity

Sets the polarity of the 2.4 GHz power amplifi
on channel 1.

Reserved

2.4 GHz Power Amplifier Polarity
Sets the polarity of the 2.4 GHz power amplifi
on channel 0.

Reserved

2.4 GHz Power Amplifier Enable
Enables the 2.4 GHz power amplifier on chan
1.

Reserved

2.4 GHz Power Amplifier Enable
Enables the 2.4 GHz power amplifier on chan
0.

Reserved
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NOTEWhere applicable,
0: Disable
1: Enable

0: Maintain original polarity settings.
1: Invertexisting polarity settings.

568.TX_BAND_CF(dffset: 0x13Z)

RW

TX_BAND_SEL

311
0

Reserved

Tx Band Selection 0x0
Selects the lower or upper 40 MHz band in 2C

MHz Tx.

0: Use the lower 40 Mhz band.

1: Use the upper 40 Mhz band.

NOTETX_BAND_SEL is effective only whéRxlbandwidth control register R4 of BBP is set tdVite.

569. TX_SW_CFG@ffset: 0x1330

)

31:24 RW  DLY_RFTR_EN
23:16 RW  DLY_TRSW_EN
158 RW  DLY_PAPE_EN
70 RW  DLY_TXPE_EN
NOTE: ) ,

¢KS GAYS dzyAad ¥

570 TX_SW_CFG(bffset: 0x1334

Delay of RF Transmit Assertion

Sets the delayeriod for assertion of the RFR
interrupt, from when Tx begins, to when the
interrupt is asserted.

Delay of Transmit Switch Assertion 0x4
Sets the delayeriod for assertion of the RFR
interrupt, from when Tx is switched to Rx, or

vice versa, to when the interrupt is asserted.

Delay of PA_PE Interrupt Assertion

Sets the delay period for assertion of the PA_
interrupt, fromwhen the power amplifier is
turned on, to when the interrupt is asserted.

0x8

Delay of TX_PE Interrupt Assertion 0xC

Sets the delay period for assertion of the TX
interrupt, from when Tx is turned on, to when
the interrupt is asserted.

2N 6KSasS RSflea ara >S40

(4

noHPp

)

31:24
23:16 RW

PGMI7620 V.10_040503

DLY_RFTR_DIS

Reserved

Delay of TX_ PE Disassertion

Sets the delay period for disassertion of the
TX_PHnterrupt, from when Tx is turned off, to
when the interrupt is disasserted.

oxC
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15:8 DLY_TRSW_DIS Delay of TR_SW Disassertion
Sets the delay period for disassertion of the
TRSW interrupt, from when a switch between
Rx and Tx occurs, to when therrupt is
disasserted.

7.0 RW DLY_PAPE_DIS Delay of PA_PE Disassertion 0x2
Sets the delay period for dassertion of the
PA_PE interrupt, from when the power
amplifier is turned off, to when the interrupt is
disasserted.

NOTE:

1: ThetimeunifF 2 NJ 1 KSaS RStlé&a A& nodup >4

2: The delay is started from TX_END event of BBP.

3: TX_PE is disasserted automatically when the last data byte is passed to BBP.

571. TX_SW_CFG@ffset: 0x1338)

31:24 RW DLY_LNA _EN Delayof LNA* Assertion 0x0
Sets the delay period for assertion of the LNA
interrupt, from when the low noise amplifier is
enabled, to when the interrupt is asserted.

23:16 RW DLY_LNA DIS Delay of LNA* Disassertion 0xC
Sets the delay period for disassertiontioé
LNA* interrupt, from when the low noise
amplifier is disabled, to when the interrupt is
disasserted.

15:8 RW DLY_DAC_EN Delay of DAC_PE Assertion 0x4
Sets the delay period for assertion of the DAC
interrupt, from when the digitato-analog
converteris enabled, to when the interrupt is
asserted.

7.0 RW DLY_DAC_DIS Delay of DAC_PE Disassertion 0x8
Sets the delay period for disassertion of the
DAC interrupt, from when the digitab-analog
converter is disabled, to when the interrupt is
disasserted.
NOTE:
M® ¢KS GAYS dzyAlG FT2NJ 1KSaS RStlea A& nodoup >4
2. LNA*includes LNA_GO, LNA_G1.

572. TXOP_THRES_Cffset: 0x13%)

31:24 RW TXOP_REM_THRES Remaining TXOP Threshold 0x0
When the remaining TXOP is below the
threshold, the TXOP is passed silently.
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23:16 RW CF_END_THRES CFEND Threshold
When the remaining TXOP is greater than the
threshold, the CFEND is sent to release the
remaining TXOP reserved by long NAV.
OxFF: Disable €END transmission.

158 RW RDG_IN_THRES Rx RDG Threshold 0x0
When the remaining TXOP (specified in the
duration field of the Rx frame with RDG=1) is
greater than or equal to the threshold, the
granted reverse direction TXOP may be used
7.0 RW RDG_OUT_THRES Tx RDG Threshold 0x0
When the remaining TXOP is greater than or
equal to the threshold, RDG in the Tx frame is
set to one.
NOTE:
¢CKS GAYS dzyAd F2NJ 6KSaS (KNBaAK2fRa A& oH >ad

573 TXOP_CTRL_Ck@bfset: 0x1340)

31:24 RW EXT_CCA_MUTE Extension CCA eglitch time window
(unit: >sec)
23:21 - - Reserved 0x0
20 RW ED_CCA_EN Primary 20 ED/PD CCA blocking Tx 0x0
0: Disable
1: Enable
19:16 RW EXT_CW_MIN CWmin for Extension Channel Backoff 0x0

When EXT_CCA_EN is enabled, 40 Mhz
transmission is suppressed to 20 Mhz if the
extension CCA is busy or extension channel
backoff is not finished.

Default: CWmin=0, disabled.

15:8 RW EXT_CCA_DLY Extension CCA Signal Delay Time 0x24
Creates a delayed version of extension CCA
signalreference time for extension channel IF$
Default: (OFDM SIFS) + (long slot time) = 16+
' oc 6>40
6dzy AGY >aS00

7 RW EXT_CCA_EN Extension CCA Reference Enable 0x0
When transmitting in 40 Mhz mode,
tranmission is deferred until extension CCA is
alsoclear.

0: Disable
1: Enable

6 RW LSIG_TXOP_EN L-SIG TXOP Protection Enable 0x0
Enables extension of mixed mod&sLG
protection range to the following ACK/CTS.
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TXOP_TRUN_EN Enables TXOP truncation. Ox3F
Bit5: Reserved
Bit4: Truncation for MIM@ower save RTS/CT!
Bit3: Truncation for user TXOP mode
Bit2: Truncation for Tx rate group change
Bit1: Truncation for AC change
Bit0: TXOP timeout truncation
0: Disable
1: Enable

574. TX_RTS_CH@ffset: 0x1344)

31:24 - Reserved
24 RW RTS _FBK_EN RTS rate fallback enable 0x0
23:8 RW RTS_THRES RTS Threshold OxFFFF

MPDU or AMPDU with length greater than the
RTS threshold are protected with an RTS/CT¢
exchange at the beginning of a TXOP.

(unit: bytes)

7.0 RW RTS_RTY_LIMIT Auto RTS retry limit 0x7

575.TX_TIMEOUT_CH6ffset: 0x1348)

31:24 - - Reserved 0x0

23:16 RW TXOP_TIMEOUT TXOP Timeout Value For TXOP Truncation OxF
NOTE: It is recommended that (SLOT_TIME)
(TXOP_TIMEOUT) > (RX_ACK_TIMEOUT)
58FlL dzf GY mp >&f dzaSR
0dzy AGY ™M >4&0

15:8 RW RX_ACK_TIMEOUT Rx ACK/CTS Timeout Value For Tx Procedur OxA
NOTE: It is recommended that (SLOT_TIME)
(TXOP_TIMEOUT) > (RX_ACK_TIMEOUT)
5STI dzf @28 SN FTRANI | HnA
0dzyAGY M >av

74 RW MPDU_LIFE_TIME Tx MPDU Expiration Time 0x9
Expiration time
' Hwodbats5! Y[LCOYPELa
Default value is 27(9+9) ~= 256 ms

3.0 - - Reserved 0x0

576. TX_RTY_CF@ffset: 0x13€)

31 Reserved
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TX_AUTOFB_EN Tx AuteFallback Enable
Enables autdallback of the PHY rate for retry
TX.
0: Disable
1: Enable

29 RW  AGG_RTY_MODE A-MPDU Retry Mode oxi
Sets expiration of theMPDU retry mode.
0: Expired byetry limit
1: Expired by MPDU life timer

28 RW NAG_RTY_MODE Non-Aggregate MPDU Retry Mode 0x0
Sets expiration of the neaggregate MPDU
retry mode.
0: Expired by retry limit
1: Expired by MPDU life timer

27:16 RW LONG_RTY_THRES Long retry threshold 0xBB8
MPDU with length over this threshold is applie
with long retry limit.

15:8 RW LONG_RTY_LIMIT Long retry limit 0x4

7.0 RW SHORT_RTY_LIMIT Short retry limit 0x7

577 TX_LINK_CF(®&ffset: 0x1350)

31:24 RO REMOTE_MFS Remote MCS feedback sequence number
23:16 RO REMOTE_MFB Remote MCS feedback Ox7F
15:13 - - Reserved 0x0
12 RW TX_CFACK_EN Enables Piggyback-BEK. 0x0
11 RW TX _RDG_EN Enables RDG Tx. 0x0
10 RW TX_MRQ_EN Enables MCS request Tx. 0x0
9 RW REMOTE_UMFS_EN Enables remote unsolicited MFB. 0x0

0: Do not apply remote unsolicited MFB

(MFS=7)
1: Apply unsolicited MFB.
RW TX_MFB_EN Enables Tx apply remote MFB. 0x0

7:0 RW REMOTE_MFB.ITETIME Remote MFB lifetime 0x20

0dzy AGY oH >a0
NOTE: Wherapplicable,
0: Disable
1: Enable

578.HT_FBK_CFQoffset: 0x1354)

31:28 RW HT_MCS7_FBK Auto-fallback MCSvhenHT MCS =7
2724 RW HT _MCS6_FBK Auto-fallback MCSvhenHT MCS =6 0x5
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23:20 RW HT_MCS5_FBK Auto-fallback MC8vhenHT MCS =5

19:16 RW HT_MCS4_FBK Auto-fallback MC8vhenHT MCS =4 0x3
15:112 RW HT_MCS3_FBK Auto-fallback MC8vhenHT MCS =3 0x2
11:8 RW HT_MCS2_FBK Auto-fallback MC®henHT MCS =2 0ox1
7:4 RW HT_MCS1_FBK Auto-fallback MC8henHTMCS =1 0x0
3.0 RW HT_MCSO0_FBK Auto-fallback MCSvhenHT MCS =0 0x0

579.HT_FBK_CFQ@bffset: 0x1358)

31:28 HT_MCS15 FBK Auto-fallback MCSvhenHT MCS =15

27:24 RW HT_MCS14 FBK Auto-fallback MCSvhenHT MCS$14 0xD
23:20 RW HT_MCS13_FBK Auto-fallback MC®henHT MCS =13 oxC
19:16 RW HT_MCS12 FBK Auto-fallback MC8henHT MCS =12 0xB
15:12 RW HT_MCS11_FBK Auto-fallback MC®henHT MCS =11 OxA
11:8 RW HT_MCS10 FBK Auto-fallback MC®henHT MCS =10 0x9
7:4 RW HT_MCS9_FBK Auto-fallback MCSvhenHT MCS =9 0x8
3.0 RW HT_MCS8 FBK Auto-fallback MC®henHT MCS =8 0x8
NOTE:

1. The MCS is a fallback stopping stateenthe fallback MCS is the samethe current MCS.
580.LG_FBK_CFQ0ffset: 0x13%)

2. HT Tx PHY rates will not fadick tolegacy PHY rates.

31:28 RW OFDM7_FBK Auto-fallback MCS when the previous Tx rate
OFDM 54 Mbps.

2724 RW OFDM6_FBK Auto-fallback MCS when the previous Tx rate 0xD
OFDM 48 Mbps.

23:20 RW OFDM5_FBK Auto-fallback MCS when the previous Tx rate 0xC
OFDM 36 Mbps.

19:16 RW OFDM4_FBK Auto-fallback MCS when the previous Tx rate 0xB
OFDM 24 Mbps.

15:12 RW OFDM3_FBK Auto-fallback MCS when the previous Tx rate OxA
OFDM 18 Mbps.

11:8 RW OFDM2_FBK Auto-fallback MCS when the previous Tx rate 0x9
OFDM 12 Mbps.

74 RW OFDM1_FBK Auto-fallback MCS when the previous Tx rate 0x8
OFDM 9 Mbps.

3.0 RW OFDMO_FBK Auto-fallback MCS when the previous Tx rate 0x8
OFDM 6 Mbps.

581.LG_FBK_CFQbffset: 0x1360)
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31:16 - Reserved

15:12 RW CCK3_FBK Auto-fallbackMCSwhen thepreviousTxrate is 0x2
CCK 11 Mbps.

11:8 RW CCK2_FBK Auto-fallbackMCSwhen thepreviousTxrate is 0x1
CCK 5.5 Mbps.

74 RW CCK1_FBK Auto-fallbackMCSwhen thepreviousTxrate is 0x0
CCK 2 Mbps.

3.0 RW CCKO_FBK Auto-fallbackMCSwhen thepreviousTxrate is 0x0
CCK 1 Mbps.

NOTE. Set CCK or OFDM by setting bit3 of each legacy fallback rate.

0: Enable CCK

1: Enable OFDM

582.CCK_PROT_CK@fset: 0x1364)

31:.27 - - Reserved

26 RW CCK_RTSTH_EN CCK RTS Threshold Enable 0x0
Enables RTS threshold on CCK Tx.
0: Disable
1: Enable

25:20 RW CCK_TXOP_ALLOW CCK Protection TXOP oxi

Sets the transmission mode for CCK TXOP.
Bit25: Allow GF 40 MHz Tx

Bit24: Allow GF 20 MHz Tx

Bit23: Allow MM 40 MHz Tx

Bit22: Allow MM 20 MHz Tx

Bit21: Allow OFDM Tx

Bit20: Allow CCK Tx

0: Disallow

1: Allow

19:18 RW CCK_PROT_NAV CCK Protection NAV 0x0
Sets the TXOP protection type for CCK Tx.
0: None
1: Short NAV protection
2: Long NAV protection
3: Reserved (None)
17:16 RW CCK_PROT_CTRL CCK Protection Control 0x0
Sets the protection control frame type for CCK
TX Tx.
0: None
1: RTS/ICTS
2: CTSo-self
3: Reserved (None)

PGMI7620 V.10 040503 Page4340f 523



7 Ralink MT7620 PROGRAMMING GUIDE
AMEDINTEK Integrated 802.11n MAC/BBP and 2.4 GHz RF/FEM Routepn-a-Chip
COMPANY

15:0 RW CCK_PROT_RATE CCK Protection Rate
Sets the protection control frame rate for CCK
TX, including RTS, CfbSself, and CIEEND.
Default: CCK 11 Mbps

583.OFDM_PROT_CH®@Gffset: 0x1368)

31:27 - - Reserved

26 RW OFDM_RTSTH_EN OFDM RTS Threshold Enable 0x0
Enables RTS threshold on OFDM Tx.
0: Disable
1: Enable

25:20 RW OFDM_PROT_TXOP OFDM Protection TXOP 0x2

Sets the transmission mode for OFDM TXOP.
Bit25: Allow GF 40 MHz Tx.

Bit24:Allow GF 20 MHz Tx.

Bit23: Allow MM 40 MHz Tx.

Bit22: Allow MM 20 MHz Tx.

Bit21: Allow OFDM Tx.

Bit20: Allow CCK Tx.

0: Disallow

1: Allow

19:18 RW OFDM_PROT_NAV OFDM Protection NAV 0x0
Sets the TXOP protection type for OFDM Tx.
0: None
1: Short NA\protection
2: Long NAV protection
3: Reserved (None)

17:16 RW OFDM_PROT_CTRL OFDM Protection Control 0x0
Sets the protection control frame type for
OFDM Tx.
0: None
1: RTS/ICTS
2: CTSo-self
3: Reserved (None)

15:0 RW OFDM_PROT_RATE OFDM ProtectiofRate 0x3
Sets the protection control frame rate for
OFDM T¥, including RTS, @3-Self, and CF
END.
Default: CCK 11 Mbps

584.MM20_PROT_CE(@®ffset: 0x13€)

31:27 - - Reserved
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MM20_RTSTH_EN Mixed Mode 20MHz RTS Threshold Enable 0x0
Enables RTS threshold in 20 MHz mixed mod
TX.
0: Disable
1: Enable

25:20 RW MM20_PROT_TXOP Mixed Mode 20 MHz Protection TXOP Ox4
Sets the transmission mode for MRD TXOP.
Bit25: Allow GF 40 MHz Tx.
Bit24: Allow GF 20 MHz Tx.
Bit23: Allow MM 40 MHz Tx.
Bit22: Allow MM 20 MHz Tx.
Bit21: Allow OFDM Tx.
Bit20: Allow CCK Tx.
0: Disallow
1: Allow

19:18 RW MM20_PROT_NAV Mixed Mode 20 MHz Protection NAV 0x0
Sets the TXOP protection type for MM 20 MH
Tx.
0: None
1: Short NA\protection
2: Long NAV protection
3: Reserved (None)

17:16 RW MM20_PROT_CTRL Mixed Mode 20 MHz Protection Control 0x0
Sets the protection control frame type for MM
20 MHz Tx.
0: None
1: RTS/ICTS
2: CTSo-self
3: Reserved (None)

15:0 RW MM20_PROT_RATE Mixed Mode 20 MHz Protection Rate 0x4004
Sets the protection control frame rate for MM
20 MHz T, including RTS, @3-Self, and CF
END.
Default: OFDM 24 Mbps

585 MM40_PROT_CFE®ffset: 0x1370)

31:27 - Reserved

26 RW MM40_RTSTH_EN Mixed Mode 40 MHz RTS Threshold Enable 0x0
Enables RTS threshold on MM 40 MHz Tx.
0: Disable
1: Enable
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25:20 RW MM40_PROT_TXOP Mixed Mode 40 MHz Protection TXOP
Sets the transmission mode for MM40 TXOP.
Bit25: Allow GF 40 MH.
Bit24: Allow GF 20 MHz Tx.
Bit23: Allow MM 40 MHz Tx.
Bit22: Allow MM 20 MHz Tx.
Bit21: Allow OFDM Tx.
Bit20: Allow CCK Tx.
0: Disallow
1: Allow

19:18 RW MM40_PROT_NAV Mixed Mode 40 MHz Protection NAV 0x0
Sets the TXOP protection type for MM 40 MH
Tx.
0: None
1: Short NAV protection
2: Long NAV protection
3: Reserved (None)

17:16 RW MM40_PROT_CTRL Mixed Mode 40 MHz Protection Control 0x0
Sets the protection control frame type for MM
40 MHz Tx.
0: None
1: RTSICTS
2: CTSo-self
3: Reserved (None)
15:0 RW MM40_PROT_RATE Mixed Mode 40 MHz Protection Rate 0x4084
Protection control frame rate for MM40 Tx
(Including RTS/CA&-self/CFEND)
Default: Duplicate OFDM 24 Mbps

586. GF20_PROT_CRGffset: 0x1374)

31.27 - Reserved

26 RW GF20_RTSTH_EN Green Field 20 MHz RTS Threshold Enable 0x0
Enables RTS threshold on GF 20 MHz Tx.
0: Disable
1: Enable

25:20 RW GF20_PROT_TXOP Green Field 20 MHz Protection TXOP 0x10

Sets the transmission mode for GF20 TXOP.
Bit25:Allow GF 40 MHz Tx.

Bit24: Allow GF 20 MHz Tx.

Bit23: Allow MM 40 MHz Tx.

Bit22: Allow MM 20 MHz Tx.

Bit21: Allow OFDM Tx.

Bit20: Allow CCK Tx.

0: Disallow

1: Allow
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19:18 GF20_PROT_NAV Green Field 20 MHz Protection NAV
Sets the TXOP protectidype for GF 20 MHz
Tx.
0: None
1: Short NAV protection
2: Long NAV protection
3: Reserved (None)

17:16 RW GF20_PROT_CTRL Green Field 20 MHz Protection Control 0x0
Sets the protection control frame type for GF
20 MHz Tx.
0: None
1: RTS/CTS
2: CTSo-self
3: Reserved (None)
150 RW GF20_PROT_RATE Green Field 20 MHz Protection Rate 0x4004
Sets the protection control frame rate for GF2
TX, including RTS, GfbSself, and CIEEND.
Default: OFDM 24 Mbps

587.GF40_PROT_CRGHfset: 0x1378)

31:27 - - Reserved 0x0
26 RW GF40_RTSTH_EN Green Field 40 MHz RTS Threshold Enable 0x0
Enables RTS threshold on GF 40 MHz Tx.
0: Disable
1: Enable
25:20 RW GF40_PROT_TXOP Green Field 40 MHz Protection TXOP 0x20

Sets tharansmission mode for GF40 TXOP.
Bit25: Allow GF 40 MHz Tx.

Bit24: Allow GF 20 MHz Tx.

Bit23: Allow MM 40 MHz Tx.

Bit22: Allow MM 20 MHz Tx.

Bit21: Allow OFDM Tx.

Bit20: Allow CCK Tx.

0: Disallow

1: Allow

19:18 RW GF40_PROT_NAV Green Field 40 MHRrotection NAV 0x0
Sets the TXOP protection type for GF 40 MH:z
TX.
0: None
1: Short NAV protection
2: Long NAYV protection
3: Reserved (None)
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17:16 RW GF40_PROT_CTRL Green Field 40 MHz Protection Control
Sets the protection control frame type for GF
40 MHZTX.
0: None
1: RTS/CTS
2: CTSo-self
3: Reserved (None)

150 RW GF40_PROT_RATE Green Field 40 MHz Protection Rate 0x4084
Sets the protection control frame rate for GF ¢
TX, including RTS, CfBSself , and CGEND.
Default: Duplicate OFDM 24 Mbps

588.EXP_CTS TIMEffset: 0x1310)

31 - - Reserved 0x0

30:16 RW EXP_OFDM_CTS_TIME Expected OFDM CTS Time 0x38
Sets the expected time for OFDM CTS respor
Used for outgoing NAV setting.
Default: SIFS + 6 Mbps CTS (urtit:d 0
15 - - Reserved 0x0
14.0 RW EXP_CCK_CTS_TIME Expected CCK CTS Time 0x13A
Sets the expected time for CCK CTS responst
Used for outgoing NAV setting.
Default: SIFS + 1 Mbps CTS
Odzy AGY M >&0

589 EXP_ACK_TIMBffset: 0x1380)

Reserved

30:16 RW EXP_OFDM_ACKIME Expected OFDM ACK Time 0x24
Sets the expected time for OFDM ACK
response. Used for outgoing NAV setting.
Default: SIFS + 6 Mbps ACK preamble
6dzy AGlY M >a0
15 - - Reserved 0x0

14:0 RW EXP_CCK_ACK_TIME Expected CCK ACK Time OxCA
Sets the expected time for OFDM ACK
response. Used for outgoing NAV setting.
Default: SIFS + 1 Mbps ACK preamble
6dzy AGY M >a0

590 HT_FBK_TO_LEGA(@ffset: 0x1384)

31:13 - Reserved
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RTS FBK_TO RTS Fallbacko Legac¥nable
_LEGACY_EN Enables RTS Tx rate fallback to legacy
OFDM/CCK.
0: Disable
1: Ehable
11:8 RW RTS_FBK_TO RTS Fallback To Legacy Rate 0x0
_LEGACY_RATE Sets the &rgetlegacy OFDM/CCK rate for RTS

when afallback from MCS6ccurs.
Bit3: 0: CCK, 1, OFDM
Bit[2:0]: Legacy MCS
75 - - Reserved 0x0

RW  HT_FBK_TOLEGACY_E! HT Fallback To Legacy Enable 0x0
Enables Tx rate fallback from HT/VHT to lega
OFDM/CCK.
0: Disable
1: Ehable

3.0 RW HT _FBK _TO HT Fallback To Legacy Rate 0x0
_LEGACY_RATE Sets the érgetlegacy OFDM/CCK rate for
HT/VHTwhen afallback from MCS6ccurs.
Bit3: 0: CCK, 1, OFDM
Bit[2:0]: Legacy MCS

591 TX_MPDU_ADJ_IN®ffset: 0x1388)

31:24 RW TX_MPDU_ADJ_INT3 MPDU X Rate Adjustment Interval aix
Fallback Leal 3
(unit: number of MPDU)

23:16 RW TX_MPDU_ADJ_INT2  MPDUTx Rate Adjustment Intervadt Tx 0ox1
Fallback Leue
(unit: number of MPDU)

15:8 RW TX_MPDU_ADJ_INT1 MPDUTx Rate Adjustment Interval &ix 0x1
Fallback Leud
(unit: number of MPDU)

7:0 RW TX_MPDU_ADJ_INTO  MPDUTx Rate Adjustment Intervadt Tx 0ox1
Fallback Lev&®
(unit: number of MPDU)

592. TX_AMPDU_ADJ_INGffset: 0x13€)

31:24 RW TX_AMPDU_ADJ_INT3 AMPDUTX Rate Adjustment Interval &ix
Fallback Leue3
(unit: number of MPDU)

23:16 RW TX_AMPDU_ADJ INT2 AMPDUTx Rate Adjustment Interval &ix 0x1
Fallback Leue
(unit: number of MPDU)
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15:8 TX_AMPDU_ADJ_INT1 AMPDUTx Rate Adjustment Interval afx
Fallback Levd
(unit: number of MPDU)

7.0 RW TX_AMPDU_ADJ INTO AMPDUTX Rate Adjustment Interval afix 0x1
Fallback Lev&®
(unit: number of MPDU)

593 TX_MPDU_UP_DOWN_THRE&Sset: 0X1390)

31:25 - Reserved

24:16 RW TX_MPDU _UP_THRES Tx AMPU Upgrade Threshold 0x100
Sets the MPDU Tallback level upgrade
threshold based on theacket error rate
(unit: 1/256 %of total Tx packeds

159 - - Reserved 0x0
8.0 RW TX_MPDU_DOWN Tx AMPU Downgrade Threshold 0x0
_THRES MPDU TX fallback level downgratieeshold

based on thepacket error rate
(unit: 1/256 %of total Tx packeds

594 TX_AMPDU_UP_DOWN_THR&Set: 0X1394)

31:25 - Reserved

24:16 RW TX_AMPDU_UPTHRES Tx AMPU Upgrade Threshold 0x1
Sets theAMPDU Xfallback level upgrade
thresholdthreshold based on theacket error
rate.

(unit: 1/256 %of total Tx packeds

159 - - Reserved 0x0
8:0 RW TX_AMPDU_DOWN Tx AMPU Downgrade Threshold 0x0
_THRES Sets theAMPDU TX fallback level downgrade

threshold based on thepacket error rate(unit:
1/256 %of total Tx packets

595 TX_FBK_LIMibffset: 0x1398)

31:20 - Reserved

19 RW MULTI_MAC_ADDRESS Multiple MAC Addresses 0x0
Use per WCID lookup table WCIDAWZID127
for 16 additional MAC addresses
0: Disable
1: fhable
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17

16

15:8

7:0

RW

RW

RW

RW

TX_RATE_LUT_EN

TX_AMPDU_UFCLEAR

TX_MPDU_UPCLEAR

TX_AMPDU_FBKIMIT

TX_MPDU_FBK.IMIT

Tx Rate Lookup Table Enable

Copies therxrate from per WCID lookup table
when TXWI.TXLUT is also set to 1.

0: Disable

1: fhable

Tx AMPDU Upgrade Clear oxi
SetsA-MPDU to directly upgrade to level

0: Disable

1: Ehable

Tx MPDU Upgrad€lear 0xi
Sets MPDU to directly upgrade to level 0.

0: Disable

1: Ehable

AMPDU X Fallback Level Limit 0x10
(unit: # of leved)

MPDU Tx¥allback Level Limit 0x10
(unit: # of leved)

596.TX0_RF_GAIN_CORRHE@IfBet: 0x13A0, default: 0x0000_0000)

31:30
29:24

23:22
21:16

15:14
13:8

7:6
5.0

RW

RW

RW

RW

GAIN_CORR_3

GAIN_CORR_2

GAIN_CORR_1

GAIN_CORR_0

Reserved 0x00

Gain Correction 3 0x00
T>0 Gain Correction when RF_ALC[3:2]==
Unit: 0.1 dB, Range3.2dBto 3.1dB

Reserved 0x00

Gain Correction 2 0x00
Tx0Gain Correction when RF_ALC[3:2]==
Unit: 0.1 dB, Range3.2 dB t03.1dB

Reserved 0x00

Gain Correction 1 0x00
Tx0Gain Correction when RF_ALC[3:2]==
Unit: 0.1 dB, Range3.2 dB t03.1dB

Reserved 0x00

Gain Correction 0 0x00
Tx0Gain Correction when RF_ALC[3:2]==
Unit: 0.1 dB, Range3.2 dB t03.1dB

597 TX1_RF_GAIN_CORRIHK@#Bet: 0x13A4, default 0x0000_0000)

31:30
29:24

23:22

RW

GAIN_CORR_3

PGMI7620 V.10_040503

Reserved 0x00

Gain Correction 3 0x00
TXL Gain Correction when RF_ALC[3:2]==
Unit: 0.1 dB, Range3.2dBto 3.1dB

Reserved 0x00
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21:16 GAIN_CORR_2 Gain Correction 2 0x00
Tx1Gain Correction when RF_ALC[3:2]==
Unit: 0.1 dB, Range3.2dBto 3.1dB

15:14 - - Reserved 0x00

13:8 RW GAIN_CORR_1 Gain Correction 1 0x00
Tx1Gain Correction when RF_ALC[3:2]==
Unit: 0.1 dB, Range3.2dBto 3.1dB

7:6 - - Reserved 0x00

5:0 RW GAIN_CORR_O Gain Correction 0 0x00
Tx1Gain Correction when RF_ALC[3:2]==
Unit: 0.1 dB, Range3.2dBto 3.1dB

598 TX0_RF_GAIN_ATTHEbMfset: Ox13A8, default 0x6C6C ~6C6C)
Reserved 0x00

30:24 RW RF_GAIN_ATTEN_3 Tx0 RRain Attenuation Leved 0x6C
Format: #hit, signed value
Unit: 0.5dB, Range20dBto -5 dB

23 - - Reserved 0x00

22:16 RW RF_GAIN_ATTEN_ 2 Tx0 RR5ain Attenuation Level 0x6C
Format: #bit, signed value
Unit: 0.5dB, Range20dBto -5 dB

15 - - Reserved 0x00

14:8 RW RF_GAIN_ATTEN_1 Tx0 RF5ain Attenuation Level 0x6C
Format: #bit, signed value
Unit: 0.5dB, Range20dBto -5 dB

7 - - Reserved 0x00

6:0 RW RF_GAIN_ATTEN_O Tx0 RRain Attenuation Level 0x6C
Format: 7bit, signed value
Unit: 0.5dB, Range20dBto -5 dB

599 TX1_RF_GAIN_ATTHEhfset: Ox13AC, default Ox6C6C _6C6C)
Reserved 0x00

30:24 RW RF_GAIN_ATTEN_3 Tx1 RFsain Attenuation Leved 0x6C
Format: #bit, signed value
Unit: 0.5dB, Range20dBto -5dB

23 - - Reserved 0x00

22:16 RW RF_GAIN_ATTEN_2 Tx1 RR5ain Attenuation Level 0x6C
Format: 7bit, signed value
Unit: 0.5dB, Range20dBto -5dB

15 - - Reserved 0x00
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14:8 RW RF_GAIN_ATTEN_1 Tx1 RF5ain Attenuation Levdl 0x6C
Format: #hbit, signed value
Unit: 0.5dB, Range20dBto -5dB

7 - - Reserved 0x00
6:0 RW RF_GAIN_ATTEN_O Tx1 RF5ain Attenuation Levél 0x6C

Format: 7bit, signed value
Unit: 0.5dB, Range20dBto -5dB

600 TX_ALC_CFG (6ffset: 0x13BO0, default: Q>F2F 1BlB)

31:30 - Reserved 0x00

29:24 RW TX_ALC LIMIT 1 Tx1ALQUpper limit 0x2F
Format: 6bit, unsigned value
Unit: 0.5dB, Range: b 23.5dB

23:22 - - Reserved 0x00

21:16 RW TX_ALC_LIMIT_O T0 ALQJpper limit 0x2F
Format: 6bit, unsigned value
Unit: 0.5dB, Range:  23.5dB

15:14 - - Reserved 0x00

13:8 RW TX_ALC_CH_INIT_1 TXL channel initial transmission gain 0x1B
Format: 6bit, unsigned value
Unit: 0.5dB, Range: @ 23.5dB

7:6 - - Reserved 0x00

5:0 RW TX_ALC_CH_INIT_O T0 channel initial transmission gain 0x1B
Format: 6bit, unsigned value
Unit: 0.5dB, Range: t 23.5dB

601 TX_ALC_CFG (dffset: 0x13B4, default: 0)@54 0000)

ROS_BUSY_EN Rx Offset (ROS) CalibratiBosy Enable 0x01
Defersthe Tx procedure if RO8alibrationis
busy.
0: Disable
1: Ehable

30 RW RF_TOS_ENABLE RFTx Offset TO$ Calibration Enable 0x01
0: Disable
1: fhable

29:24 RW RF_TOS_TIMEOUT RF TOS Timeout 0x09
Sets the timeout value forRF_DS_ENRBLHle-
assertion if RF_TOS DOBKEissing
(unit: 0.25>seq
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2322 TX1_RF_GAIN_ATTEN Tx1RF Gain Attenuatioklode
Sets the Tx1 RF gain attentuation according t
settings available in th&X1_RF_GAIN_ATTEN
(offset: Ox13A§ register.

0: ApplieRF_GAIN_ATTEN(bX[6:0]) settings.

1: AppliesRF_GAIN_ATTEN(bit[14:9)
settings.

2: ApplieRF_GAIN_ATTEN(bit[22:16)
settings.

3: AppliesRF_GAIN_ATTEB(bit[30:24)
settings.

21.20 RW TX0_RF_GAIN_ATTEN Tx0 RF Gain Attenuatiodode oxt
Sets the Tx0 RF gain attentuation according t
settings available in th€X0_RF_GAIN_ATTEN
(offset: Ox13AGQ register.

0: AppliesRF_GAIN_ATTEN(b[6:0]) settings.

1: AppliesRF_GAIN_ATTEN(bit[14:8))
settings.

2: ApplieRF_GAIN_ATTEN(bit[22:16)
settings.

3: AppliesRF_GAIN_ATTEN(bit[30:24)

settings.

19 - - Reserved 0x0

18:16 RW RF_TOS_DLY RF TOS Enable ox4
Sets theRF_TOS_ Edésertion delay after de
assertion of PA_PE
(unit: 0.25>seq
15:12 RW TX1_GAIN_FINE TX1Gain Fine Adjustment 0x00
Format: 4bit, signed value
Unit: 0.1dB, Range:0.8dBto 0.7dB
11:8 RW TX0_GAIN_FINE TX0Gain Fine Adjustment 0x00
Format: 4bit, signed value
Unit: 0.1dB, Range:0.8dBto 0.7dB
7:6 - - Reserved 0x00
5:0 RW TX_TEMP_COMP Tx Power Temperature Compensation 0x00
Format: 6bit, signed value
Unit: 0.5dB, Range:10dBto 10dB

602 TX_ALC_DBG_(bffset: 0x13B8, defauIOXOOOO 0000)

Reserved 0x00
14 RW TX_ALC_ADJ DBG_EN TxALCAdjustment Debug Enable 0x00

0: Disable

1: Ehable
13:8 RW TX_ALC_ADJ DBG TxALCAdjustment Debug Value 0x00
7.6 - - Reserved 0x00
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RF_GAINATT_DBG TXALC RBain Attenuation Debug Value 0x00
Applied to RF when TX_ALC_RF _DBG_EN is
to 1.

4 RW TX_ALC_RF DBG_EN TxALC REontrol Pin Debug Enable 0x00
0: Disable
1: Fhable

3.0 RW TX_ALC_RF_DBG TXALC RF TBower Debug Value 0x00
Applied toRF when TX_ALC_RF_DBG_EN is
to 1.

603 TX0_BB_GAIN_ATTHEdfset: 0x13CO, default 0x1818 1818)
31:29 - Reserved 0x00

28:24 RW BB_GAIN_ATTEN_3 Tx0 Basebandsain Attenuation Leved 0x18
Format: 5bit, signedvalue
Unit: 0.5dB, Range:8 dBto 7 dB

23:21 - - Reserved 0x00

20:16 RW BB_GAIN_ATTEN_2 Tx0 Baseband>ain Attenuation Level 0x18
Format: 5bit, signed value
Unit: 0.5dB, Range:8 dBto 7 dB

15:13 - - Reserved 0x00

12:8 RW BB_GAIN_ATTEN_1 Tx0 Baseband>ain Attenuation Levdl 0x18
Format: 5bit, signed value
Unit: 0.5dB, Range:8 dBto 7 dB

75 - - Reserved 0x00

4:0 RW BB_GAIN_ATTEN_O TX0 Basebandzain Attenuation Levél 0x18
Format: 5bit, signed value
Unit: 0.5dB, Range:8 dBto 7 dB

604 TX1 BB_GAIN_ATTHE®dffset: 0x13C4, default 0X1818 1818)
31.29 - Reserved 0x00

28:24 RW BB_GAIN_ATTEN_3 Tx1 Baseband>ain Attenuation Leve 0x18
Format: 5bit, signed value
Unit: 0.5dB, Range:8 dBto 7 dB

23:21 - - Reserved 0x00

20:16 RW BB_GAIN_ATTEN_2 Tx1 Basebandsain Attenuation Level 0x18
Format: 5bit, signed value
Unit: 0.5dB, Range:8 dBto 7 dB

15:13 - - Reserved 0x00

12:8 RW BB_GAIN_ATTEN_1 Tx1 Basebandsain Attenuation Levdl 0x18
Format: 5bit, signed value
Unit: 0.5dB, Range:8 dBto 7 dB

7:5 - - Reserved 0x00
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BB_GAIN_ATTEN_O Tx1 Basebandain Attenuation Levél 0x18
Format: 5bit, signed value
Unit: 0.5dB, Range:8 dBto 7 dB

605 TX_ALC_VGA®ffset: 0x13C8default: 0x000 OOOQ

31:29 - Reserved 0x00

2824 RW TX1 ALC VGA Tx1 ALC VGA 0x00
Gain reduction from @B for TX1.ALC[3:2]2=
Format: 5bit, un-signed value
Unit: 0.5 dB, Range:®dB

2321 - - Reserved 0x00

20:16 RW TXO0_ALC V@A Tx0 ALC VGA 0x00
Gain reduction from @B for TX0.ALC[3:2]2=
Format: 5bit, un-signed value
Unit: 0.5 dB, Range:®dB

15:13 - - Reserved 0x00
12:8 RW  TX1_ALC_VGA3 Tx1 ALC VGA 3 0x00
Gain reduction from @B for TX1.ALC[3:2]3=
Format: 5bit, un-signed value
Unit: 0.5 dB, Range:®dB
75 - - Reserved 0x00
4:0 RW  TXO0_ALC_VGA3 Tx0 ALC VGA 3 0x00
Gain reduction from @B for TX0.ALC[3:2] =

Format: 5bit, un-signed value
Unit: 0.5 dB, Range:®dB

606. TX_AC_RTY_LIM(@ffset: 0X1EQ

31:24 RW TX_AC3_RTY_LIMIT AC3 Oo®PataFrameTx Retry Limit 0x7
23:16 RW TX_AC2_RTY_LIMIT AC2 Oo®ataFrameTx Retry Limit 0x7
15:8 RW TX_AC1_RTY_LIMIT AC1 Oo®ataFrameTx Retry Limit 0x7
7:0 RW TX_ACO_RTY_LIMIT ACO Oo®ataFrameTx Retry Limit 0x7

607. TX_AC_FBK_SPEiiset: 0x1®0)

312 - Reserved

1 RW  TX_AC_FBK_SPEED_E! Tx AC Fallback Speed Enable 0x0
Appliesper ACTx fallback speed parameters
0: Disable
1: Enable
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TX_AC_RTY_LIMIT_EN Tx AC Retry Limit Enable
Applesper ACTx retry limit parameters
0: Disable
1: Ehable

608.PIFS_TX_CH@ffset: OX1EQ

31:20 - - Reserved 0x0

19 RW PIFS_REV_TX FORCE ForcePIFS Reverse Tx 0x0
Forces per packet PIFS rever$emode,and
ignores the TXWI.PIFSTX bit.
0: Disable
1: Ehable

18 RW PIFS_REV_TX_EN Enable PIFBeverseélx Mode 0xi
0: Disable
1: Ehable

17:16 RW PIFS_REV_TX_SLOT PIFSReverse Tslot Count 0x2

15:0 RW PIFS_REV_TX THRES PIFReverse TXhreshold 0x7DO0O
Only AMPDU/MPDU with length less than this
threshold is able to do PIFS reverse direcfign
after a successful ACK transmission
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2.22.11MAC R Configuration Registerébase:0x1018_0000)

2.22.11.1List of Registers

609 0x1400 RX FILTR_CFG Receive Filter Configuration 450
610 0x1404 AUTO_RSP_CFG Auto-Respond Configuration 450
611 O0x1408 LEGACY_BASIC_RATE Legacy Basic Rate 451
612 0Oxl1l4@C HT_BASIC_RATE High Throughput Basic Rate 451
613 0x1410 HT _CTRL_CFG High Throughput Control Configuration 451
614 0x1414 SIFS _COST_CFG Short InterFrame Space€onfiguration 452
615 0x1418 RX PARSER _CFG Receive Parser Configuration 452
616 0x14C  MAC_ADDR_EXT_EN Extended MAC Address Enable 452
617 0x148 MAC_ADDR_EXT0_ 31 0 Extended MAC AddreBsit[31:0] 453
618 0x148 MAC_ADDR_EXT0_47_32 Extended MAC Addre3it[47:32] 453
X X X X
647 O0x14-8 MAC_ADDR_EXT15 31 0 Extended MAC AddreSbit[31:0] 456
648 O0x14C MAC_ADDR_EXT15 47 32 Extended MAC Address bit[47:32] 456
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2.22.11.2Register Descriptions

609. RX_FILTR_CHKGffset: 0x1400)

31:17 - - Reserved 0x0
16 RW DROP_CTRL_RSV Dropsreserve control subtype. 0x1
15 RW DROP_BAR Drops BAR frames. 0x0
14 RW DROP_BA Drops BA frames. 0x1
13 RW DROP_PSPOLL Drops P%oll frames. 0x0
12 RW DROP_RTS Drops RTS frames. 0x1
11 RW DROP_CTS Drops CTS frames. 0x1
10 RW DROP_ACK Drops ACKrames. 0x1
9 RW DROP_CFEND Drops CFEEND frames. 0x1
8 RW DROP_CFACK Drops CFEND + CGRCK frames. 0ox1
7 RW DROP_DUPL Drops duplicated frames. 0x1
6 RW DROP_BC Drops broadcast frames. 0x0
5 RW DROP_MC Drops multicast frames. 0x0
4 RW DROP_VER_ERR Drops frames with 802.11 version errors. 0x1
3 RW DROP_NOT_MYBSS Dropsframesthat arenot my BSSID Ox1
2 RW DROP_UC_NOME Drops not to me unicast framg Ox1
1 RW DROP_PHY_ERR Drops frames with physical errors. Ox1
0 RW DROP_CRC_ERR Drops frames wittfCRC errors. Ox1
NOTE:

0: Disable

1: Enable

610.AUTO_RSP_CHG6ffset: 0x1404)

0x0

319 - - Reserved

8 RW CTS_BYPASS_EXTCCA Duplicate legacy CTS response bypass exten 0x0
CCA check

7 RW CTRL_PWR_BIT ControlPower Bit 0x0
Sets the power bit value in the control frame.

6 RW BAC_ACK_POLICY BAC ACK Policy 0x0
BA frameg BACy ACK policy bit value

5 RW CTRL_WRAP_EN Control Wrapper Enable 0x0
Enables an ACK/CTS control wrapper frame
auto-response.

4 RW CCK_SHORT_EN CCK Short Preamble Enable 0x0

Enables a CCK short preamble argsponse.
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CTS_40M_REF CTS Legacy Reference
When in duplicate legacy CTS response mods
this bit enables the use of the extension CCA
signal to decide whether to duplicate oot.

2 RW CTS_40M_MODE CTS Legacy Response Enable 0x0
Enables duplicate legacy CTS response modt
1 RW BAC_ACKPOLICY_EN BAC ACK Policy Enable 0ox1

Enables the BAC ACK policy bit. When enabl
there is no BA auto response upon receiving ¢
BAR with no ACpolicy.

0 RW AUTO_RSP_EN Auto respondeiEnable 0x1
NOTEWhere applicable,

0: Disable

1: Enable

611.LEGACY_BASIC_RAdMset: 0x1408)

3112 - - Reserved 0x0

110 RW LEGACY_BASIC_RATE Legacy Basic Rate 0x0
Enables the legacy basic rate bit mask.
Bit0: 1 Mbps is the basic rate.

Bitl: 2 Mbps is the basic rate.
Bit2: 5.5 Mbps is the basic rate.
Bit3: 11 Mbps is the basic rate.
Bit4: 6 Mbps is the basic rate.
Bit5: 9 Mbps is the basic rate.
Bit6: 12 Mbps is théasic rate.
Bit7: 18 Mbps is the basic rate.
Bit8: 24 Mbps is the basic rate.
Bit9: 36 Mbps is the basic rate.
Bit10: 48 Mbps is the basic rate.
Bitl1: 54 Mbps is the basic rate.
0: Disable

1: Enable

612.HT_BASIC_RAT&fset: 0x14@)

31:16 R/W  STBCBASIC RATE The definition is the same as that in PHY rate 0x8200
format.

15:0 R/W  HT BASIC_RATE The definition is the same as that in PHY rate 0x8000
format.

613.HT_CTRL_CF@ffset: 0x1410)

319 - - Reserved
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