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MT7620 Overview
The MT7620 SoC includes a high performance 580 MHz MIPS24KEc CPU core and USB host controller/PHY,

which is designed to enable a multitude of high performance, cost-effective IEEE 802.11n applications with a
MediaTek (Ralink) client card.

Functional Block Diagram
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64 KB |-Cache Controller
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Figure 1-1 MT7620 Block Diagram
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There are several masters (MIPS 24KEc, USB, PCI Express) in the MT7620 SoC on a high performance, low
latency Rbus, (Ralink Bus). In addition, the MT7620 SoC supports lower speed peripherals such as UART, GPIO,
and SPI via a low speed peripheral bus (Pbus). The SDRAM/DDR1/DDR2 controller is the only bus slave on the
Rbus. It includes an Advanced Memory Scheduler to arbitrate the requests from bus masters, enhancing the
performance of memory access intensive tasks.
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1. MIPS 24K Processor

1.1 Features

8-stage pipeline

32-bit address paths

64-bit data paths to caches and external interfaces

MIPS32-Compatible Instruction Set

—  Multiply-Accumulate and Multiply-Subtract Instructions (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 (Release 2) Features

— 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 interrupt 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 accumulator registers

Programmable Memory Management Unit

— 32 dual-entry JTLB with variable page sizes

— 4-entry ITLB

— 8-entry DTLB

—  Optional simple Fixed Mapping Translation (FMT) mechanism

MIPS16e™ Code Compression

— 16-bit encodings of 32-bit instructions to improve code density

— Special PC-relative 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 16-bit datatypes

Programmable L1 Cache Sizes

— Instruction cache size: 32 KB

— Data cache size: 16 KB

4-Way Set Associative

— Up to 8 outstanding load misses

—  Write-back and write-through support

—  32-byte cache line size
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1.2 Block Diagram
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Figure 1-1 MIPS 24KEc Processor
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1.3 Memory Map Summary

[ Start | End _____JSze | Descripion |

0000.0000 - OFFF.FFFF 256 MBytes
1000.0000 - 1000.00FF 256 Bytes
1000.0100 - 1000.01FF 256 Bytes
1000.0200 - 1000.02FF 256 Bytes
1000.0300 - 1000.03FF 256 Bytes
1000.0400 - 1000.04FF 256 Bytes
1000.0500 - 1000.05FF 256 Bytes
1000.0600 - 1000.06FF 256 Bytes
1000.0700 - 1000.07FF 256 Bytes
1000.0800 - 1000.08FF 256 Bytes
1000.0900 - 1000.09FF 256 Bytes
1000.0A00 - 1000.0AFF 256 Bytes
1000.0B00 - 1000.0BFF 256 Bytes
1000.0C00 - 1000.0CFF 256 Bytes
1000.0D00 - 1000.0DFF 256 Bytes
1000.2000 - 1000.27FF 2 KBytes
1000.2800 - 1000.2FFF 2 KBytes
1000.3000 - 1000.37FF 2 KBytes
1000.3800 - 1000.3FFF 2 KBytes
1000.4000 - 100F.FFFF

1010.0000 - 1010.FFFF 64 KBytes
1011.0000 - 1011.7FFF 32 KBytes
1011.8000 1011.FFFF 32 KBytes
1012.0000 - 1012.7FFF 32 KBytes
1012.8000 - 1012.FFFF 32 KBytes
1013.0000 - 1013.3FFF 16 KBytes
1013.4000 - 1013.FFFF 48 KBytes
1014.0000 - 1017.FFFF 256 KBytes
1018.0000 - 101B.FFFF 256 KBytes
101C.0000 - 101F.FFFF 256 KBytes
1020.0000 - 1023.FFFF 256 KBytes
1024.0000 - 1027.FFFF 256 KBytes
1028.0000 - 1BFF.FFFF

1C00.0000 - 1C00.7FFF 32 KB ROM

PGMT7620_V.1.0_040503

DDR2 256 MB/ DDR1 256 MB/SDRAM 128 MB
SYSCTL

TIMER

INTCTL

MEM_CTRL (SDR/DDR)
Rbus Matrix CTRL

UART

PIO

<<Reserved>>

NAND Controller

12C

12S

SPI

UARTLITE

MIPS CNT

PCM (up to 16 channels)
Generic DMA (up to 64 channels)
<<Reserved>>
<<Reserved>>
<<Reserved>>

Frame Engine

Ethernet Swtich

ROM

USB Device Control
<<Reserved>>

SDHC

<<Reserved>>

PCl Express

WLAN BBP/MAC

USB Host

<<Reserved>>
<<Reserved>>
<<Reserved>>

When the system is powered on, a 24 KB internal
boot ROM is mapped.
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1.4 Clock Plan
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Figure 1-2 MT7620 Clock Diagram
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1.5 CPU Clock Mux

20/40 MHz

Crystal
BBP 480 MHz
S L PN

» Z » DRAM_CLK
_ Fracclgsl?al CPU_CLK
(I:DFI,_ILJ 600 MH Generator SYS_CLK
z

CPU_SYS_CLKCFG: (offset: 0X003C)

CPU_CLK_AUXO

CPLL_CFGO: (offset: 0x0054)
CPLL_CFG1: (offset: 0x0058)

CPU_CLK_AUX1

Figure 1-3 CPU Clock Mux
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2. Registers

2.1 Nomenclature

The following nomenclature is used for register types:
RO Read Only

wo Write Only

RW Read or Write

RC Read Clear

wicC Write One Clear

- Reserved bit

X Undefined binary value
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2.2 System Control

2.2.1 Features
— Provides read-only chip revision registers
— Provides a window to access boot-strapping signals
— Supports memory remapping configurations
— Supports software reset to each platform building block
— Provides registers to determine GPIO and other peripheral pin muxing schemes
— Provides some power-on-reset only test registers for software programmers
— Combines miscellaneous registers (such as clock skew control, status register, memo registers, etc)

2.2.2 Block Diagram

System Control Block

Memory Remapping

\ 4

CPU Rbus Wrapper

Boot Strapping Signals

Y

GPIO Pin Muxing Scheme

»  Pin Muxing Block

System Control
Registers Per Block S/W Reset

» Platform Blocks

Cache Hit/Miss Strobes

A 4

Miscellaneous Registers

> PCle, PCM, ...

To/From MIPS
< PalmBus Interface

Figure 2-1 System Control Block Diagram
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2.2.4 Register Descriptions (base: 0x1000_0000)

1. CHIPIDO_3: Chip ID ASCII Character 0-3 (offset: OXOOOO)

31:24 CHIP_ID3 ASCII CHIP Name Identification Character 3 0x36
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 Name Identification Character O 0x4D

2. CHIPID4_7: Chip Name ASCII Character 4-7 (offset 0x0004)

31:24 CHIP_ID7 ASCII CHIP Name Identification Character 7 0x20
23:16 RO CHIP_ID6 ASCII CHIP Name Identification Character 6 0x20
15:8 RO CHIP_ID5 ASCII CHIP Name Identification Character 5 0x30
7:0 RO CHIP_ID4 ASCII CHIP Name Ildentification Character 4 0x32

3. REVID: Chip Revision Identification (offset: 0x000C)

31:17 - Reserved

16 RO PKG_ID Package ID -
0: DRQFN-148 pin
1: TFBGA-269 ball
NOTE: This value is determined by the package

used.
15:12 - - Reserved 0x0
11:8 RO VER_ID Chip Version Number 0x2
7:4 - - Reserved 0x0
3:0 RO ECO_ID Chip ECO Number 0x1

4. SYSCFGO: System Configuration Register 0 (offset: 0x0010)

31:24 TEST_CODE Test Code
Default value is from bootstrap and can be
modified by software.

23 - - Reserved 0x0

22:12 RO BS_SHADOW BS shadow register for last boot-up value BS
Displays a backup copy of the last bootup value.

11:9 - - Reserved 0x0
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DRAM_FROM_EE DRAM Configuration from EEPROM
0: DRAM/PLL configuration from EEPROM.
1: DRAM configuration from Auto Detect.
For more information see the Bootstrapping
Pins Description in the datasheet for this chip.

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

6 RO XTAL_FREQ_SEL 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 non-test/debug operation.
For more information see the Bootstrapping
Pins Description in the datasheet for this chip.

5. SYSCFG1: System Configuration Register 0 (offset: Ox0014)

31:30 - - Reserved

29:28 RW DDR_DPIN_RXPWD SDRAM Data Pin Receiver Circuit Power Down BS
Control*
(ba/Das)
0: Disable (SDR/DDR1/DDR2 default)
1: Enable
2: Enable while data pin is output mode.
3: Enable while data pin is input mode.

27:26 RW DDR_DPIN_ODT SDRAM Data Pin On Die Termination Setting* BS
(DQ/DQs)

[27:26] |SDR SDR DDR1 DDR2
(3.3V) |((2.5V/
1.8V)
(Disable) |(Disable)|(Disable) |(Disable)
75Q 75Q 75Q 75 Q
150Q |150Q (150Q |150Q
N/A N/A N/A N/A

W|IN |~ | O
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25:24 DDR_DPIN_DRV SDRAM Data Pin Driving Setting*
(DQ/DQS/DQM)

[25:24] [SDR SDR DDR1 |DDR2
(33V) |25V/
1.8V)

0 N/A 10 mA [Class Il [Full
1 N/A 8 mA N/A N/A
2 16 mA |4 mA (Class 1) |(Half)
3 (8 mA) |(2mA) |N/A N/A
23 - - Reserved -
22 RW DDR_CPIN_RXPWD SDRAM Command Pin Receiver Circuit Power BS

Down Control*

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

0: Disable power down

1: Enable power down (SDR/DDR1/DDR2

default)

21:20 RW DDR_CPIN_DRV SDRAM Command 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)
0 N/A 10mA |Class Il Full
1 N/A 8 mA N/A N/A
2 16 mA |4 mA (Class 1) [(Half)
3 (8 mA) (2 mA) |N/A N/A
19 RW DDR_PIN_MODE SDRAM Pin Receiver Mode Selection* BS

0: Select pseudo-differential receiver for 2.5 V
SSTL2 and 1.8 V SSTL18. (DDR1/DDR2
default)

1: Select CMOS receiver for 3.3 VLVTTL, 2.5V
LVCMOS and 1.8 V MDDR. (SDR default)

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

Sets the interface mode on Gigabit port 2.
2’b00: RGMII Mode (10/100/1000 Mbps)
2’b01: MIl Mode (10/100 Mbps)

2’b10: Reverse MIl Mode (10/100 Mbps)
2’b11: RJ-45 Mode
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13:12 GE1_MODE Gigabit Port #1 Mode
Sets the interface mode on Gigabit port 1.
2’b00: RGMII Mode (10/100/1000 Mbps)
2’b01: MIl Mode (10/100 Mbps)
2’b10: Reverse MIl Mode (10/100 Mbps)
2’b11: Reserved

11 - - Reserved 0x0
10 RW USBO_HOST_MODE 0: Set USB #0 to device mode BS
1: Set USB #0 to host mode.
- - Reserved 0x0
RW PCIE_RC_MODE 0: Set PCle to EP mode BS
1: Set PCle to RC mode
7:4 - - Reserved 0x0
3:2 RW GE2_PIN_DRV RGMII2 Pin Driving Setting 0x3
[1:0] | LVTTL(3.3V) LVCMOS (2.5 V)
0 N/A 10 mA
1 N/A 8 mA
2 16 mA 4 mA
3 (8 mA) (2 mA)
1.0 RW GE1_PIN_DRV RGMII1 Pin Driving Setting 0x3
[1:0] | LVTTL(3.3V) LVCMOS (2.5 V)
0 N/A 10 mA
1 N/A 8 mA
2 16 mA 4 mA
3 (8 mA) (2 mA)
NOTE:
1. For bits marked with an *, the default value is defined by bootstrap “DRAM_TYPE” and can be modified by
software.

2. Default values are marked with parentheses.

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

31:0 RW TSETSTAT Firmware Test Status 0x0
NOTE: This register is reset only by a power-on reset.

7. TESTSTAT2: Firmware Test Status Register 2 (offset OxOOlC)

31:0 RW TSETSTAT2 Firmware Test Status 2
NOTE: This register is reset only by a power-on reset.

8. Reserved (offset: 0x0020)
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31:0 BOOTSRAM_BASE Boot from SRAM base address (Test mode only)  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. CLKCFGO: Clock Configuration Register 0 (offset: OxOOZC)

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

29:24  RW OSC_1US_DIV Oscillator 1 ps Divider 0x0
Sets the maximum for the reference clock
counter for either a 20 MHz or 40 MHz external
XTAL input. The count increments each 1 psec
(indicating 1 MHz), up to the maximum, before
resetting to zero. This counts the frequency of
an external XTAL. This count is used to output a
32 KHz frequency to the REFCLKO pin.
6’b0: Automatically generates a 1 ps system tick
regardless of whether XTAL frequency is 20
MHz or 40 MHz.

6’d39: Default value for an external 40 MHz
XTAL.

6’d19: Default value for an external 20 MHz
XTAL.

Others: Manual mode for tick generation.

23 = = Reserved 0x0

22:18 RW INT_CLK_FDIV Internal Clock Frequency Divider 0x8
The frequency divider used to generate the
Fraction-N clock frequency.
Valid values range from 1 to 31.
Fraction-N clock frequency =
(INT_CLK_FFRAC/INT_CLK_FDIV)*PLL_FREQ

17 = = Reserved 0x0
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16:12 RW INT_CLK_FFRAC Internal Clock Fraction-N Frequency
A parameter used in conjunction with
INT_CLK_FDIV to generate the Fraction-N clock
frequency.
Valid values range from 0 to 31.
Fraction-N clock Frequency =
(INT_CLK_FFRAC/INT_CLK_FDIV)*PLL_FREQ

11:9 RW REFCLKO_RATE Reference Clock O Rate 0x0
0: Xtal clock 20/40 MHz

: 12 MHz

: 25 MHz

: 40 MHz

: 48 MHz

: Internal Fraction-N_CLK/2

: Reserved

: CPLL_DIV8

8 - - Reserved 0x0
7:5 - - Reserved 0x0
4 RW PERI_CLK_SEL Peripheral Clock Source Select 0x0
Sets the peripheral clock to use the 20/40 MHz
frequency input from XTAL.
0: 40 MHz from 480 MHz divided by 12.
1: 20 MHz/40M Hz from XTAL input
3 RW EPHY_USE_25M EPHY Clock Source Select 0x0
Set the EPHY clock to use the 25 MHz frequency
input from the PPLL.
0: EPHY use 20/40 MHz from XTAL
1: EPHY use 25 MHz from PPLL
2 - - Reserved 0x0

1.0 - - Reserved 0x0

NOoO s WN R

12. CLKCFG1: Clock Configuration Register 1 (offset: 0x0030)

Reserved
30 RW SDHC_CLK_EN SDHC clock enable 0x1
29 - - Reserved 0x1
28 RW AUX_STCK_ CLK_EN Aux system tick clock enable 0x1
27 - - Reserved 0x0
26 RW PCIEO_ CLK_EN PCIEO clock enable 0x1
25 RW UPHYO_ CLK_EN UPHYO clock enable 0x1
24 - - Reserved Ox1
23 RW ESW_ CLK_EN Ethernet switch clock enable 0x1
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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 12S CLK_EN 12S clock enable 0x1
16 RW 12C CLK_EN 12C clock enable 0x1
15 RW NAND_CLK_EN Nand flash control clock enable 0x1
14 RW GDMA CLK_EN GDMA clock 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 0x1
9 RW INTC_ CLK_EN Interrupt controller clock enable 0x1
8 RW TIMER_CLK_EN Timer clock enable 0x1
7 RW GE2_CLK_EN GE2 controller clock enable. 0x1
6 RW GE1_CLK_EN GE1 controller clock enable. 0x1
5:0 - - Reserved 0x0

NOTE:
0: Clock is gated.
1: Clock is enabled.

13. RSTCTRL: Reset Control Register (offset: 0x0034)

PPE_RST Resets PPE
30 RW SDHC_RST Resets SD Controller. 0x0
29 - - Reserved 0x0
28 RW MIPS_CNT_RST Resets MIPS counter block. 0x0
27 - - Reserved 0x0
26 RW PCIEO_RST Resets PCIE Host Bridge, PCIEO Controller and 0x0
PHY.
25 RW UHSTO_RST Resets USB PHYO. 0x0

NOTE: USB Host controller will be reset when
both UHSTO_RST and UHST1_RST are set.

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 Resets the I°S block. 0x0
16 RW  12C Resets the 1°C block. 0x0
15 RW NAND Resets the NAND block. 0x0
14 RW DMA Resets the DMA block. 0x0
13 RW PIO Resets the PIO 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: Deassert reset

1: Reset

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

31 RW WDT2SYSRST_EN Watchdog Timeout To System Reset Enable 0x1
Enables watchdog timeout to trigger a system
reset.
0: Disable
1: Enable
30 RW WDT2RSTO_EN Watchdog Timeout to Reset Output Enable 0x1
Enables watchdog timeout to trigger the reset
output pin.
0: Disable
1: Enable
29:16 RW WDTRSTPD Watchdog Reset Output Low Period 0x3
Controls the WDT reset output low period. For
example:

If the pin share mode was set correctly and
WDT2RSTO_EN=1,
= When WDTRSTPD= 0, you can see duration
of 1 us low on the WDT reset output pin.
= When WDTRSTPD= 3, you can see duration
of 4 us low on the WDT reset output pin.
(unit: 1 ps)
15:4 - - Reserved 0x0
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R/W1C  SWCPURST Software CPU Reset
Indicates when software has reset the CPU by
writing to the RSTCPU bit in RSTCTL.
0: Has no effect.
1: Clears this bit.
NOTE: This register is reset only by a power-on
reset.

2 R/W1C  SWSYSRST Software System Reset 0x0
Indicates when software has reset the chip by
writing to the RSTSYS bit in RSTCTL.
0: Has no effect.
1: Clears this bit.
NOTE: This register is reset only by a power on
reset.
1 R/W1C  WDRST Watchdog Reset 0x0
Indicates when the watchdog timer has reset
the chip.
0: Has no effect.
1: Clears this bit.
NOTE: This register is reset only by power-on
reset.

0 - - Reserved 0x0

15. CPU_SYS_CLKCFG: CPU and SYS Clock Control (offset 0x003C)

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 )
4’'do 1:1 (Reserved)
4'd1 1:1.5 (Reserved)
4’d2 1:2
4'd3 1:2.5 (Reserved)
4’'d4 1:3
4'd5 1: 3.5 (Reserved)
4’d6 1:4
4'd7 1:5
4’ds 1:10
Others Reserved

NOTE: If the chip runs in USB OHCI mode, the
OCP frequency cannot be lower than 30 MHz. It
means that
PLL_FREQ*(CPU_FFRAC/CPU_FDIV)/(CPU_OCP_
RATIO+1) >= 30 MHz.

15:13 - - Reserved 0x0
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12:8 CPU_FDIV CPU Frequency Divider
The frequency divider is used to generate the
CPU frequency. The value must be larger than
or equal to CPU_FFRAC. Valid values range from

1to 31.
7:5 - - Reserved 0x0
4:0 RW CPU_FFRAC CPU Frequency Fractional Ox1

A parameter used in 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 to 31.
CPU frequency =
(CPU_FFRAC/CPU_FDIV)*PLL_FREQ
NOTE: If the chip runs in USB OHCI mode, the
OCP frequency cannot be lower than 30 MHz. It
means that
PLL_FREQ*(CPU_FFRAC/CPU_FDIV)/(CPU_OCP_
RATIO+1) >= 30 MHz.

NOTE:

1. Equation used to derive system frequency after chip boot up:

PLL_FREQ = 600

CPU_FREQ = PLL_FREQ * (CPU_FFRAC/ CPU_FDIV).
BUS_FREQ = CPU_FREQ/3. (CPU_OCP_RATIO =1:3)
Limitations:

CPU_FDIV >= CPU_FFRAC.

2. If the chip runs the USB function, the OCP frequency cannot be lower than 30 MHz. Then PLL_FREQ
follows this limitation.
BUS_FREQ >= 30 MHz.

3. Example:
PLL_FREQ =600 MHz.
CPU_FREQ =600 * (1/5) = 300 MHz. (CPU_FFRAC=1; CPU_FDIV=5)
BUS_FREQ =300/3 =100 MHz. (CPU_OCP_RATIO=1:3)
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16. CLK_LUT_CFG: CPU and SYS Clock Auto Control (offset 0x0040)

SLP_EN Sleep Mode Enable

Enables sleep mode when MIPS SI_Sleep is
asserted.
0: Disable
1: Enable
Sleep Mode CPU Frequency =
(1/CPU_FDIV)*PLL_FREQ

30 RW STEP_EN Step Jump Enable 0x0
Enables step jump after MIPS exits sleep mode.
The CPU will jump to the normal frequency in
increments defined by STEP_FFRAC.bit[4:0] of
this register.

0: Disable

1: Enable
29:28 - - Reserved 0x0
27:20  RW STEP_CNT Step Counter 0x2

Sets the period of each step jump. When the
counter counts down to zero, the CPU clock
automatically changes to the next step
frequency.

The count period unit is 1 ps.

19:16 RW SLP_OCP_RATIO Sleep Mode CPU and System Bus Frequency 0x4
Ratio
Sets the ratio between the system bus frequency
and the CPU frequency when entering sleep
mode. (SYS:CPU)

Value Ratio (SYS : CPU )
4’'do 1:1
4'd1 1:1.5 (Reserved)
4'd2 1:2
4'd3 1:2.5 (Reserved)
4’'da 1:3
4'd5 1:3.5 (Reserved)
4’'d6 1:4
4'd7 1:5
4'd8 1:10
Others | Reserved

15:5 - - Reserved 0x0
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18. BPLL_CFGO: BB PLL Configuration 0 (offset: 0x0048)

BPLL_SW_CFG BB PLL Software Configuration
Sets BB PLL parameters set by software.
0: Apply default parameters set by hardware.
1: Apply new parameters set by software in
BPLL_CFGO & BPLL_CFG1.

30:23 - - Reserved 0x0
22:20 RW BBPL_OPTION Reserved 0x0
19:17 - - Reserved 0x0
16 RW BBPL_PD BB PLL Power Down 0x0
0: Power On
1: Power Down
15:14 - - Reserved 0x0
13 RO BBPL_FBDV2 BB PLL Feedback Divisor 2 BS

This value depends on the bootstrap pin.
<0x0>: 40 MHz
<0x1>: 20 MHz

12 RW BBPL_FOUTDV2 BB PLL Frequency Output Divisor 2 0x0
0: Fixed at 960 MHz

11:8 RW BBPL_RDV BB PLL Reference Input Divisor Ox1
divisor: M=RDV[3:0])

7:4 RW BBPL_FDV BB PLL Feedback Divisor Control 0x8

Sets the real feedback divisor (N) based on the
value of BBPL_FBDV2 (bit13).
= |f FBDV2=0, N=FDV[3:0]+16
» |f FBDV2=1, N=2*(FDV[3:0]+16)
3:0 RW BBPL_ODV FOUT Frequency Control 0x1
Sets the real output divisor (P) based on the
value of BBPL_FOUTDIV2 (bit12).
= |f FOUTDV2=0, P=ODV|[3:0]
= |f FOUTDV2=1, P=0ODV[3:0]*2
NOTE: In this chip ODV[3:0]=0000, so FOUT=0.

19. BPLL_CFG1: BB PLL Configuration 0 (offset: 0x004C)
Reserved

30 RO BBPL_OK Lock-detector 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 pA 0x1
10: 75 pA
01:50 pA
11: 100 pA
27:26  RW BBPL_ICPI PLL CPI current control
Sets the integral charge pump current.
00: 1.25 pA
10: 3.75 pA
01:2.5pA
11:5pA
25:24 RW BBPL_VCS PLL I-path initial voltage
00: Reserved
10: 600 mV 0x2
01: 500 mV
11: 700 mV

23 RW BBPL_BP PLL bypass mode for testing
0: Normal mode 0x0
1: Bypass mode

22:21 RW BBPL_TESTSEL Bandgap output test current selection
01: Pass bandgap PMOS current to output
10: Pass bandgap NMOS current to output
11: Reserved

20:17 RW BBPL_OTDV FTEST frequency control
Sets the FTEST frequency based on the value of
BBPL_FTESTDV2 (bit16).
= |f FTESTDV2=0,
divisor=OTDV([3:0], OTDV(3:0]=0001, FTEST=0 0x0
= |f FTESTDV2=1,
divisor=OTDV[3:0]*2, OTDV[3:0]=0001,
FTEST=0
NOTE: In this chip OTDV[3:0]=0000, so FTEST=0.

16 RW BBPL_FTESTDV2 FTEST Divisor 2
Used in bit[20:17] to calculate FTEST frequency.

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 until BIAS is ready
00: 5 ps
10: 20 ps 0x0
01: 10 ps
11: 40 ps

0x1

0x0

Ox1
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12:11 BBPL_TLCK BB PLL Time Lock
The delay from when AFC is ready to when PLL
starts locking.
00: 5 ps 0x0
10: 20 ps
01: 10 ps
11: 40 ps
10 RW BBPL_FORCE Force PLL open loop
0: Close loop 0x0
1: Open loop

9:0 RW BBPL_AFC BB PLL Automatic Frequency Calibration
VCO band selection/output code[8:0]
Oxxxxxxxxx: Normal
Ixxxxxxxxx: Manual set
When read, BBPL_AFC[8:0] is the output code
from BBPL macro

0x0

20. CPLL_CFGO: CPU PLL Configuration 0 (offset: 0x0054)

31 RW CPLL_SW_CFG CPU PLL Software Configuration 0x0
Sets CPU PLL parameters set by software.
0: Apply default parameters set by hardware.
1: Apply new parameters set by software in
CPLL_CFGO[25:0], CPLL_CFG1[9:0] and [26].

30:25 - - Reserved 0x0

24 RW OPEN_LOOP Force PLL Open Loop 0x0
Forces PLL to operate in open loop mode.
0: Closed loop
1: Open loop

23:22 RW AFC_WAIT_TIME Automatic Frequency Calibration (AFC) Wait 0x0
Time
The time AFC waits until BIAS is ready.
00: 5 ps
01: 10 ps
10: 20 ps
11: 40 ps
21:20 RW PLL_LOCK_TIME PLL Lock Time 0x0
The delay from when AFC is ready to when PLL
starts locking.
00: 5 ps
01: 10 ps
10: 20 ps
11: 40 ps
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EC_CUPLLOK CPU Lock OK
0: Check AFC. After AFC, if F,, is within + 3.2% of
the target value, this bit is set to 1.
1: Set this bit to always indicate CPU Lock status
is OK, and disable the AFC check.

18:16 RW PLL_MULT_RATIO PLL Multiplying Ratio 0x6
Sets the ratio between the VCO and reference
clock frequencies.
= When LC_CURFCK =0:

Factor=1
PLL_MULT_RATIO =
Fvco / Frer(40 MHZ)/ Factor
= When LC_CURFCK = 1:
Factor=2
PLL_MULT_RATIO =
Fvco / Frer(20 MHZ)/ Factor
where
Fvco = 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 Input Frequency Source BS
0: 40 MHz
1: 20 MHz

14 RW BYPASS_REF_CLK Bypass Reference Clock 0x0
0: Normal
1: Bypass

13:12  RW IPATH_INI_VAL I-path Initial Voltage 0x2
00: Reserved
01: 500 mV
10: 600 mV (default)
11: 700 mV
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11:10 PLL_DIV_RATIO PLL Dividing Ratio
Sets the ratio between the VCO and PLL output
frequency.
PLL_DIV_RATIO = Fyco/Four.
where
Fvco = VCO frequency
Four= PLL output frequency
00: 2 (default)
01:3
10:4
11:8

9:8 RW SSC_UP_BOUND Spread Spectrum Clock (SSC) Frequency Upper 0x0
Boundary
00: 0 (default)
01: 1/4 SSC swing
10: 2/4 SSC swing

11: 3/4 SSC swing

Freq,
1S

7 RW SSC_EN Spread Spectrum Clock (SSC) Enable 0x0
Enables the spread spectrum clock (SSC) to
reduce EMI and improve SNR.
0: Disable (default)
1: Enable

6:4 RW SSC_SWING SSC Swing 0x7
000: 1250 ppm
001: 2500 ppm
010: 3750 ppm
011: 5000 ppm
100: 6250 ppm
101: 7500 ppm
110: 8750 ppm
111: 10000 ppm (default)

3:2 RW INT_PATH_OPT Integration Path Option 0x0
00: 1.25 pA (default)
01:2.5pA
10:3.75 pA
11: 5 pA
1:0 RW PRO_PATH_OPT Proportional Path Option 0x1
00: 25 pA
01: 50 pA (default)
10: 75 pA
11: 100 pA
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21. CPLL_CFG1: CPU PLL Configuration 1 (offset: 0X0058)

31:27 - Reserved

26 RW CPLL_PD CPU PLL Power Down 0x0
0: Power on
1: Power down

25 RW CPU_CLK_AUX1 CPU Clock Source Select 0x0
Selects CPU source clock from aux0 or Xtal_IN
pins.
0: From aux0
1: From Xtal_IN
24 RW CPU_CLK_AUXO CPU Clock Auxiliary 0 Enable 0x0
Selects 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 output code 0x0
13:10 RO EC_CUPHDRFT SSCG output code 0x0
(two’s complement)

9:0 RW FR_CUAFCSET CPU PLL AFC Set 0x0
Oxxxxxxxxx: Normal
Ixxxxxxxxx: Manual set

22. USB_PHY_CFG: USB PHY Control (offset: 0x005C)

31:2 - Reserved

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

0 RW UDEV_WAKEUP USB Device Wakeup 0x0
Enables remote wakeup of the USB device.
0: Disable
1: Enable

23. GPIOMODE: GPIO Purpose Select (offset: 0x0060)
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31:30 SUTIF_SHARE_MODE Serial UTIF Pin Share Mode
Sets the serial UTIF pin to operate in UARTL or
I°C mode.

0: Not shared

1: Shared with UARTL -overwrites the
UARTLITE_GPIO_MODE setting.

2: Shared with I°C - overwrites the
I12C_GPIO_MODE setting.

3: Reserved
29:23 - - Reserved 0x0
22:21 RW WDT_RST_MODE Watchdog Timer GPIO Share Mode 0x0

Sets the watchdog timer reset pin to operate in
REFCLK_OUT or GPIO mode.

0: WDT_RST_N (normal mode)

1: REFCLKO_OUT

2: GPIO mode

3: Reserved

20 RW PA_G_GPIO_MODE Power Amplifier GPIO Share Mode 0x1
Sets the power amplifier pin to operate in GPIO
mode.
0: PA_PE_GO/PA_PE_G1/ANT_TRN/ANT_TRNB
(normal mode)
1: GPIO Mode

19:18 RW ND_SD_GPIO_MODE NAND/SD GPIO Share Mode 0x2
Sets the ND pins to operate in SD, BT or GPIO
mode.
0: ND Mode
1: SD Mode (BT Coexist)
2: GPIO Mode
3: Reserved

17:16 RW PERST_GPIO_MODE PCle Reset GPIO Share Mode 0x2
Sets the PERST_N pin to operate in REFCLKO or
GPIO mode.
2’b00: PERST_N (normal mode)
2’b01: REFCLKO_OUT
2’b10: GPIO mode
2’b11: Reserved
15 RW EPHY_LED_GPIO _MODE LED JTAG GPIO Share Mode 0x0
Sets an LED pin to operate in JTAG or GPIO
mode.
0: Normal Mode (JTAG/EPHY_LED depending on
bootstrapping settings)
1: GPIO Mode

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

12 RW SPI_REFCLKO_MODE SPI Reference Clock GPO Share Mode 0x1
Sets SPI pins to operate in reference clock and
GPO mode.
0: Normal SPI mode
1: SPI_CS1 pins are shared with the reference
clock and GPO mode.

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

10 RW RGMII2_GPIO_MODE RGMII2 GPIO Share Mode Ox1
Sets the RGMII2 pins to operate in GPIO mode.
0: Normal Mode
1: GPIO Mode

9 RW RGMII1_GPIO_MODE RGMII1 GPIO Share Mode 0x1
Sets the RGMII1 pins to operate in GPIO mode.
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.
2’b00: Normal Mode
2’b01: REF_CLK Mode
2’b10: GPIO Mode
2’b11: Reserved

6 - - Reserved 0x0

RW UARTL_GPIO_MODE UART Lite GPIO Share Mode 0x1
Sets the 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 PCM,
12S, and GPIO mode.
A detailed description of the UARTF Mode Pin
Sharing scheme is shown in the datasheet for

this chip.
- - Reserved 0x0
0 RW 12C_GPIO_MODE I12C GPIO Share Mode Ox1

Sets the 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, see the datasheet for this chip.

24. PCIPDMA_STAT: Control and Status of PDMA in PCle Device (offset: 0x0064)

31:4 - Reserved

3 RW PCIPDMA_RX_EN PDMA Rx DMA Enable 0x0
In iNIC applications, the external Host can
enable the PDMA of a PCle Device to start Rx
PDMA (from the point of view of the external
host).

However, the actual PDMA Rx is enabled when

both of following conditions are met.

= MIPS (internal CPU) writes 1 to
PCIPDMA_RX_EN.

= External Host writes 1 to RX_DMA_EN via
BAR1.

2 RW PCIPDMA_TX_EN PDMA Tx DMA Enable 0x0
In iNIC applications, the external Host can
enable the PDMA of a PCle Device to start Tx
PDMA (from the point of view of the external
host).

However, the actual PDMA Tx is enabled when

both of following conditions are met.

=  MIPS (internal CPU) writes 1 to
PCIPDMA_TX_EN.

= External Host writes 1 to TX_DMA_EN via
BAR1.

1 RO PCIPDMA_RX_BUSY PCle PDMA Rx Busy 0x0
Indicates PDMA Rx in the PCle device is busy.
0: PDMA Rx is idle
1: PDMA Rx is busy

0 RO PCIPDMA_TX_BUSY Indicates PDMA Tx in the PCle device is busy. 0x0
0: PDMA Tx is idle
1: PDMA Tx is busy

25. PMUO_CFG: (offset: 0x0088)

31:29 - Reserved

28 RW PMU_SW_SET PMU Software Register Set 0x0
0: Set hardware to control the PMU software
register.
1: Set software to control the software register
field [24:16]
24 RW A_DCDC_EN SW Analog DC/DC Converter Enable 0x1
0: Disable
1: Enable
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23:20 - Reserved

19 RW A_SSCPERI Analog Spread Spectrum Clock Generator 0x1
(SSCG) Modulation Period Select
0:16.5 kHz
1: 33 kHz

18 RW A_SSCGEN Analog Spread Spectrum Clock Generator 0x1
Enable
0: Disable
1: Enable

17:16 RW A_SSC Analog Spread Spectrum Clock Control 0x2
Increases the SSCG modulation frequency from
a base level of 1 MHz.
<0x0>: £ 5%
<0x1>: Reserved
<0x2>: +10%
<0x3>: +20%

15:11 - - Reserved 0x0

10:8 RW A_DLY Analog Delay 0x2
Controls the output power MOSFET dead zone.
Sets the turn off/delay period between the
external upper and lower MOSFET. The periods
given below are approximate as the exact value
depends on the production process for each
chip, the input voltage, and the chip
temperature.
<0x1>: Approx. 40 nsec
<0x2>: Approx. 30 nsec
<0x3:> Approx. 20 nsec
<0x4:> Approx. 10 nsec

7:0 RW A _VTUNE Analog Voltage Tune 0xBB
Sets the output voltage level.
<0x51>: 0.76 V (min)

<0xB9>: 1.75V - 20 mv
<0xBA>:1.75V -10 mv
<0xBB>: 1.75 V (default)
<0xBC>:1.75V + 10 mv
<0xBD>: 1.75V + 20 mv

<OxFF>: 2.4 V (max)

26. PMU1_CFG: (offset: 0x008C)

31:30 - 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

27:26 - - Reserved -

25 RW DIG_SW_SEL SW Configured Digital LDO output level 0x0
0: HW controlled DIG LDO
1: SW controlled DIG LDO field [24:16]

24 RW DIG_LDO_EN DIG LDO Enable 0x1
0: Disable
1: Enable
23:16 RW DIG_LDO_VALUE LDO Output Level Selection 0x69
15:14 - - Reserved -
13:12 RW DDR_LDO_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 LDO Output Level 0x0
0: HW control DDR LDO (based on bootstrap
value)
1: SW control DDR LDO field [8:0]
8 RW DDR_LDO_EN DDR LDO Enable ox1
0: Disable
1: Enable
7:0 RW DDR_LDO_VALUE LDO Output Level Selection BS
default:

<10011011> for output=1.8 V (DDR2)
<11010101> for output=2.5 V (DDR1)

27. PPLL_CFGO: PCle PLL Configuration 0 (offset: 0x0098)

PPLL_SW_SET Progammable PLL Software Set
0: HW sets default PLL parameters
1: SW applies new parameters with
PPLL_CFGO[23:0] & PPLL_CFG1[9:0] &
PPLL_CFG1[26]

30:24 - - Reserved 0x0
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23:22 AFC_WAIT_TIME Automatic Frequency Control (AFC) Wait Time
The time AFC waits until BIAS is ready.
00: 5 ps
01: 10 ps
10: 20 ps
11: 40 ps
21:20 RW PLL_LOCK_TIME PLL Lock Time 0x0
The time PLL starts to lock after AFC is ready.
00: 5 ps
01: 10 ps
10: 20 ps
11: 40 ps
19 RW EC_PEPLLOK PCle PLL Lock OK 0x0
0: Check AFC. After AFC, if Fy, is within £ 3.2%
of the target value, this bit is set to 1.
1: Set this bit to always indicate CPU Lock status
is OK, and disable the AFC check.

18:17 - - Reserved 0x0

16 RW OPEN_LOOP PLL Open Loop 0x0
Forces PLL to operate in open loop mode.
0: Close loop
1: Open loop

15 RW LC_PERFCK (Logic side Code) PCle Reference Clock BS
Frequency Source
0: 40 MHz
1: 20 MHz

14 RW BYPASS_REF_CLK Bypass Reference Clock 0x0
0: Normal
1: Bypass

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

11:10 RW PLL_OUT_FREQ Output Clock Frequency ox1
00: 50 MHz (test only)
01: 100 MHz (default)
10: 200 MHz (test only)
11: 600 MHz (test only)
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SSC_UP_BOUND Spread Spectrum Clock (SSC) Frequency Upper
Boundary
00: 0 (default)
01: 1/4 SSC swing
10: 2/4 SSC swing
11: 3/4 SSC swing

Freq,
1S

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

6:4 RW SSC_SWING SSC Swing 0x3
000: 1250 ppm
001: 2500 ppm
010: 3750 ppm
011: 5000 ppm
100: 6250 ppm
101: 7500 ppm
110: 8750 ppm
111: 10000 ppm (default)

3:2 RW INT_PATH_OPT Integration Path Option 0x0
00: 1.25 pA (default)
01: 2.5 pA
10: 3.75 pA
11: 5 pA
1:0 RW PRO_PATH_OPT Proportional Path Option 0x1
00: 25 pA
01: 50 pA (default)
10: 75 pA
11: 100 pA

28. PPLL_CFG1: PCle PLL Configuration 1 (offset: 0x009C)

31:27 - Reserved

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

25:24 - - Reserved 0x0

PGMT7620_V.1.0_040503 Page 43 of 523



7= Rallnk MT7620 PROGRAMMING GUIDE
A MEDINTEK Integrated 802.11n MAC/BBP and 2.4 GHz RF/FEM Router-on-a-Chip
COMPANY

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
(two’s complement)
9:0 RW FR_PEAFCSET PCle PLL AFC Set 0x0
Oxxxxxxxxx: Normal
Ixxxxxxxxx: Manual set

29. PPLL_DRV: PCle Driver Configuration (offset: 0xO0AO)

PDRV_SW_SET PCle Driver Software Set
0: HW sets default parameters
1: SW configures values for [19:0] in this

register.
30:20 - - Reserved 0x0
19 RW LC_CKDRVPD (Logic side Code) PCle Clock Driver Power Down 0x0

(Low Active)
0: Power Down
1: Power On

18 RW LC_CKDRVOHZ (Logic side Code) Reference PCle Output Clock 0x1
Mode Enable
0: Enable output clock (Host mode only)
1: High Impedence (Device mode)

17 RW LC_CKDRVHZ (Logic side Code) PCle PHY Clock Enable 0Ox1
0: Enable clock (Host mode only)
1: High Impedence (Device mode)

16 RW LC_CKTEST (Logic side Code) Single-ended clock for output 0x0
testing
0: Normal operation
1: Testing only

15:0 RW FR_CKDRVHZ PCle Clock Driver Set 0x0504
(default 0000-0101-0000-0100)
See NOTE below.

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

15:13 Reserved

12 Input clock selection
Value | Description

0 From PEPLL

1 From LC_CKTEST
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11:10 Output voltage level

Value | Description

00 0.7V

10 0.8V

01 0.75V

11 0.85V

Reserved
8:4 Output termination 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 slew-rate control

Value | Description

00 1.71V/ns

01 1.12 V/ns

10 0.78 V/ns

11 0.6 V/ns

1.0 Reserved

PGMT7620_V.1.0_040503 Page 45 of 523



< Ralink MT7620 PROGRAMMING GUIDE

A MED|/|TE|( Integrated 802.11n MAC/BBP and 2.4 GHz RF/FEM Router-on-a-Chip
COMPANY

2.3 Timer

2.3.1 Features

= Independent clock pre-scale for each timer.

= Independent interrupts for each timer.

= Two general-purpose timers which run at a 40 MHz clock rate. The other two run at a 32 kHz clock rate.
Periodic mode

Free-running mode
—  Time-out mode
— Second timer may be used as a watchdog timer. Watchdog timer resets system on time-out.
= Timer Modes
—  Periodic
In periodic mode, the timer counts down to zero from the load value. An interrupt is generated when the
count is zero. After reaching zero, the load value is 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 value. Aninterrupt 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 reloaded into the timer. A load value of zero disables the
timer.
—  Free-running
In free-running mode, the timer counts down to zero from FFFFh. An interrupt is generated when the
count is zero. After reaching zero, FFFFh is reloaded into the timer. This mode is identical to the periodic
mode with a load value of 65535. It is worth noting 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 thereafter. Also note
that when the timer is first enabled, it will begin counting down from its current value, not necessarily
FFFFh.
—  Watchdog
In watchdog mode, the timer counts down to zero from the load value. If the load value is not reloaded or
the timer is not disabled before the count is zero, the chip will be reset. When 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 it re-executes its bootstrap.
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2.3.2 Block Diagram
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Figure 2-2 Timer Block Diagram
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2.3.4 Register Descriptions (base: 0x1000_0100)

30. TMRSTAT: Timer Status Register (offset: 0x0000)

31:6 - - Reserved 0x0

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 free-running
mode, or to the value specified in the
TMR1LOAD register in all other modes.

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

3:2 - - Reserved 0x0

R/W1C TMRIINT Timer 1 Interrupt Status 0x0
Indicates that timer 1 has expired and timer 1
interrupt to the processor has asserted. After
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 R/W1C TMROINT Timer O Interrupt Status 0x0
Indicates that timer 0 has expired and timer 0
interrupt to the processor has asserted. After
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.
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31. TMROLOAD: Timer 0 Load Value (offset: OxOOlO)

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 the
timer counter when this register is written. In
all modes except free-running mode, this value
is reloaded into the timer counter after the
timer counter reaches 0. It may be updated at
any time; the new value will be written to the
counter immediately.

0: Disables the timer, except in free-running
mode.

32. TMROVAL: Timer 0 Counter Value (offset: Ox0014)
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.

33. TMROCTL: Timer 0 Control (offset: 0x0018)

31:16 - Reserved

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

14:8 - - Reserved 0x0

7 RW ENABLE Timer Enable 0x0

Enables the 40 MHz timer0.

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

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

- - Reserved 0x0

5:4 RW MODE Timer Mode 0x0
0: Free-running
1: Periodic
2: Time-out
3: Time-out
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PRESCALE Timer Clock Pre-scale
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 Frequency

0 System clock

1 System clock / 4
2 System clock / 8
3 System clock / 16

14 System clock / 32768
15 System clock / 65536

NOTE: The pre-scale value should not be
changed unless the timer is disabled.

34, TMR1LOAD: Timer 1 Load Value (offset: 0x0020)

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 the
timer counter when this register is written. In
all modes except free-running mode, this value
is reloaded into the timer counter after the
timer counter reaches 0. It may be updated at
any time; the new value will be written to the
counter immediately.

0: Disable the timer, except in free-running
mode.

35. TMR1VAL: Timer 1 Counter Value (offset: Ox0024)

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. TMRI1CTL: Timer 1 Control (offset: 0x0028)

31:16 - - Reserved 0x0

15 RW TESTEN Test Enable 0x0
Reserved for testing. This bit should be set to 0.
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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 current value.
1: Enable the timer. The timer will begin
counting from its current value.

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

5:4 RW MODE Timer Mode 0x0
0: Free-running
1: Periodic
2: Time-out
3: Watchdog
2:0 RW PRESCALE Timer Clock Pre-scale 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 Frequency

0 System clock

1 System clock / 4
2 System clock / 8
3 System clock / 16

14 System clock / 32768
15 System clock / 65536

NOTE: The pre-scale value should not be
changed unless the timer is disabled.
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2.4 Interrupt Controller

2.4.1 Features
— Supports a central point for interrupt aggregation 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

NOTE: MT7620 supports MIPS 24K’s vector interrupt mechanism.
There are 6 hardware interrupts supported by MIPS 24K. 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#O Other low priority interrupts (IRQ#0) Lowest priority

2.4.2 Block Diagram

MIPS Timer INT
L INT 5 J
» INT 4
» INT 3
> INT 2 MIPS
Interrupt Controller
IRQ1
Interrupts (high priority)
(from platform blocks) Interrupt _| Interrupt Priority > INT1
Masking T Selection
» INT 0
IRQO

(low priority)
PalmBus
(to/from MIPS)

PalmBus Interface

Figure 2-3 Interrupt Controller Block Diagram
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2.4.4 Register Descriptions (base: 0x1000_0200)

37. IRQOSTAT: Interrupt Type O Status after Enable Mask (offset: 0x0000)

31:20 - - 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 Switch interrupt status after mask 0x0
16 - - Reserved 0x0
15 RO R2P R2P interrupt after mask 0x0
14 RO SDHC SDHC interrupt after mask 0x0
13 - - Reserved 0x0
12 RO UARTLITE UARTLITE interrupt status after mask 0x0
11 RO SPI SPl 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 Illegal 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
NOTE: These bits are set if the corresponding interrupt is asserted from the source and with the following two
conditions.

1. Theinterrupt is not masked (the bit is not set in the INTDIS register)

2. Theinterrupt type is set to INTO (in the INTTYPE register).
NOTE: Writing to these bits is ignored and each bit cannot be simultaneously active in both the IRQOSTAT and
IRQ1STAT registers.

38. IRQASTAT: Interrupt Type 1 Status after Enable Mask (offset: 0x0004)

31:20 - - 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 Switch interrupt status after mask 0x0
16 - - Reserved 0x0
15 RO R2P R2P interrupt after mask 0x0
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SDHC SDHC interrupt after mask
13 - - Reserved 0x0
12 RO UARTLITE UARTLITE interrupt status after mask 0x0
11 RO SPI SPl 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 Illegal 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

NOTE: These bits are set if the corresponding interrupt is asserted from the source and with the following two
conditions:

1. Theinterruptis not masked (the bit is not set in the INTDIS register)

2. Theinterrupt type is set to INT1 (in the INTTYPE register).
NOTE: Writing to these bits is ignored and each bit cannot be simultaneously active in both the IRQOSTAT and
IRQ1STAT registers.

39. INTTYPE: Interrupt Type (offset: 0x0020)

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 Switch 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 UARTLITE interrupt status type 0x0
11 RW SPI SPl interrupt status type 0x0
10 RW 12S I12S interrupt status type 0x0
9 RW PC MIPS performance counter interrupt status 0x0
type
- - Reserved 0x0
RW DMA DMA interrupt status type 0x0
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