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9.4.1. ESC ̂ESC_TYPẼ ....................................................................................... 150 

9.4.2. ESC ̂ESC_REVISIOÑ ................................................................................ 150 

9.4.3. ESC ̂ESC_BUILD̃ ...................................................................................... 151 

9.4.4. ESC FMMU ̂ESC_FMMUS̃ ........................................................................ 151 

9.4.5. ESC ̂ESC_SYNCMANAGERS̃ ............................................ 152 
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1.  

1.1.  
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A
P

B
:F

m
a
x =

 1
0

0
M

H
z

GPIO

FIFO  Signal

EtherCAT IP

AHB Decoder:Fmax = 100MHz

PDI Wrapper

AHB to OPB 

Bridge

PMU

TIMER

SYSCFG

INTC

JDC

ESC_CCTL

 

1.2. Ữ  

׃ GDSCN Ữ № Ҋ 1-1. GDSCNỮ  

1-1. GDSCNỮ  

ᾢ ӈ  

 

  

EtherCAT 0x0000 Type 
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ᾢ ӈ  

 

  

0x0001 Revision 

0x0002 - 0x0003 Build 

0x0004 FMMUs Supported 

0x0005 SyncManagers Supported 

0x0006 RAM Size 

0x0007 Port Descriptor 

0x0008 - 0x0009 ESC Features Supported 

0x0010 - 0x0011 Configured Station Address 

0x0012 - 0x0013 Configured Station Alias 

0x0013 - 0x001F Ḡ  

0x0020 Write Register Enable 

0x0021 Write Register Protection 

0x0022 - 0x002F Ḡ  

0x0030 ESC Write Enable 

0x0031 ESC Write Protection 

0x0032 - 0x003F Reserved 

0x0040 ESC Reset ECAT 

0x0041 ESC Reset PDI 

0x0042 - 0x0FF Ḡ  

0x0100 - 0x0103 ESC DL Control 

0x0104 - 0x0107 Ḡ  

0x0108 - 0x0109 Physical Read/Write Offset 

0x0110 - 0x0111 ESC DL Status 

0x0112 - 0x011F Ḡ  

0x0120 - 0x0121 AL Control 

0x0122 - 0x012F Ḡ  

0x0130 - 0x0131 AL Status 

0x0132 - 0x0133 Ḡ  

0x0134 - 0x0135 AL Status Code 

0x0136 - 0x0137 Reserved 

0x0138 RUN LED Override 

0x0139 Ḡ  

0x0140 PDI Control 

0x0141 ESC Configuration 

0x0142 - 0x0143 ASIC Configuration 

0x0144 - 0x0145 RESERVED Register 

0x0146 - 0x014F Ḡ  

0x0150 PDI Configuration 

0x0151 Sync/Latch PDI Configuration 

0x0152 - 0x0153 Extended PDI Configuration 

0x0154 - 0x01FF Ḡ  
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ᾢ ӈ  

 

  

0x0200 - 0x0201 ECAT Event Mask 

0x0202 - 0x0203 Ḡ  

0x0204 - 0x0207 PDI AL Event Mask 

0x0208 - 0x0209 Ḡ  

0x0210 - 0x0211 ECAT Event Request 

0x0212 - 0x021F Ḡ  

0x0220 - 0x0223 AL Event Request 

0x0223 - 0x022F Ḡ  

0x0300 - 0x0307 RX Error Counter 

0x0308 - 0x030B Forwarded RX Error Counter 

0x030C ECAT Processing Unit Error Counter 

0x030D PDI Error Counter 

0x030E PDI Error Code 

0x030F Ḡ  

0x0310 - 0x0313 Lost Link Counter 

0x0314 - 0x03FF Ḡ  

0x0400 - 0x0401 Watchdog Divider 

0x0410 - 0x0411 Watchdog Time PDI 

0x0420 - 0x0421 Watchdog Time Process Data 

0x0440 - 0x0441 Watchdog Status Process Data 

0x0442 Watchdog Counter Process Data 

0x0443 Watchdog Counter PDI 

0x0444 - 0x04FF Ḡ  

0x0500 EEPROM Configuration 

0x0501 EEPROM PDI Access State 

0x0502 - 0x0503 EEPROM Control/Status 

0x0504 - 0x0507 EEPROM Address 

0x0508 - 0x050B EEPROM Data 

0x050C- 0x050F Ḡ  

0x0510 - 0x0511 MII Management Control/Status 

0x0512 PHY Address 

0x0513 PHY Register Address 

0x0514 - 0x0515 PHY DATA 

0x0516 MII Management ECAT Access State 

0x0517 MII Management PDI Access State 

0x0518 - 0x051B PHY Port Status 

0x051C - 0x05FF Ḡ  

0x0600 - 0x06FF FMMU 

0x0700 - 0x07FF Reserved 

0x0800 - 0x087F SyncManager 

0x0880 - 0x08FF Ḡ  



                                                           GDSCN832xx  

15 
 

ᾢ ӈ  

 

  

0x0900 - 0x09FF Distributed Clocks (DC) 

0x0A00 - 0x0AFF Ḡ  

0x0E00 - 0x0E07 Product ID 

0x0E08 - 0x0E0F Vendor ID 

0x0E10 - 0x0EFF Ḡ  

0x0F00 - 0x0F03 Digital I/O Output Data 

0x0F04 - 0x0F0F Ḡ  

0x0F10 - 0x0F17 General Purpose Outputs 

0x0F18 - 0x0F1F General Purpose Inputs 

0x0F20 - 0x0F7F Ḡ  

0x0F80 - 0x0FFF User RAM 

0x1000 - 0x2FFF Process Data RAM 

 0x3300 - 0x33FF AHB2OPB Bridge 

0x3400 - 0x34FF RCU 

0x3500 - 0x35FF GPIO 

0x3700 - 0x37FF PMU 

0x3800 - 0x38FF TIMER 

0x3900 - 0x39FF SYSCFG 

0x3A00 - 0x3AFF INTC 

1.3. AHB  /  

GDSCNץ AHB⌠OPB ҈ץ ESC ῤ PRAM̔

ESC ȁ ESCῤ ESCῤ PRAMȂ

҉ ᶷ ᶫ AHB׆ ̆ Ҋ ᶷ ᶫ OPB ̆ῒҬ҉ AHBʊ Ҋ

ESCῤ ̆ ғ ᵝ̆ΐ N:1̂ N=16̃ Ȃ 

1.3.1. AHBD ESC └  

ESC ԍ ᴰפ /  ⌠ ESCῤ Ȃ AHB

ҹ 0x0000-0x0FFF̆ ESC_CCTL_CMDҬ CCTL_RWᵝ ꜚ

ESCῤ ҩ /Ώ ᵬȂ ̆ ESC_CCTL_CMDҬ

CCTL_BUSYᵝ 1̆ ̆CCTL_BUSY0̆ ץ AHB ҉

ȂΏ῀ ̆ CCTL_BUSYᵝ 1̆ ҉Ώ῀ ̆Ώ῀ ̆

CCTL_BUSYᵝ 0̆ Ҭ Ώ῀Ȃ 

1.3.2. ᴰ ESCῤ  

GDSCNץ ESC_CCTL_DATAESC_CCTL_CMDץ ESCῤ

Ȃ ESCῤ ̆ Ҋץ ̔ ᾢ ESC_CCTL_CMD Ҭ

CCTL_STOPᵝ 1 CCTL_BUSYβ 0̕ ESC_CCTL_CMDҬ CCTL_RW

ᵝ 1̆ CCTL_ADDRᵝ ҬΏ῀ ̆ CCTL_SIZEᵝ ҬΏ῀



                                                           GDSCN832xx  

16 
 

̆Ῥ CCTL_BUSYβ ҹ 1Ȃ CCTL_BUSYᵝ ̆ ׆ץ

ESC_CCTL_DATA Ҭ Ȃ 

ESCῤ Ώ῀ ̆ Ҋץ ̔ ᾢ ESC_CCTL_CMDҬ

CCTL_STOPᵝ 1 CCTL_BUSYβ 0̕ ESC_CCTL_CMDҬ CCTL_RW

ᵝ 0̆ CCTL_ADDRᵝ ҬΏ῀ ̆ CCTL_SIZEᵝ ҬΏ῀

Ώ῀ ̆Ῥ CCTL_BUSYβ ҹ1Ȃ ѿ Ώ῀ESC_CCTL_CMD

ȂΏ῀ CCTL_BUSYᵝ ҹ Ȃ 

҉ Ώ ᵬҬ̆ ҍESC_CCTL_DATA ᵞᵝ Ȃ ץ

Ҋ Ȃ 

1-2.  

CCTL_SIZE ESC CCTL_ADDR[1:0]  ESC CCTL_DATA valid bytes  

1 00/01/10/11 [7:0]/ [15:8]/ [23:16]/ [31:24] 

2 00/10 [15:0]/[31:16] 

4 00 [31:0] 

1.3.3. ᴰ ESCῤ PRAM 

AHBῤ PRAM ᵬ Ώ̆῀PRAM ⌠ESC_PRAM_ALR

̆ PRAM_BUSY_READҹ 1̆ ҩOPB ᵬ ῤ׆̆ PRAM

Ώ῀ TX FIFOȂ OPB ᵬ ̆ PRAM_BUSY_READȂ ׆

ESCῤ ᴰ ⌠ TX FIFŎPRAM PRAM_LEN_READPRAM

PRAM_ADDR_READᴪ ץ Ȃ ѿ Ȃ

ᵬ ѿ Ȃ ̆ ץ

ESC_PRAM_CR[PRAM_STOP_READ]ᵝ ҹ 1 Ả Ȃפ OPB

̆Ả פ ╠ ᵬ ȂẢ פ ̆TX FIFOҬ ᴪ Ȃ 

AHB PRAMΏ῀ ᾢ̆Ώ῀RAM Ώ῀ ⌠ESC_PRAM_ALW ̆

ESC_PRAM_CW PRAM_BUSY_WRITEᵝΏ῀ 1̆ ꜚ ҩOPBΏ

ᵬȂ׆ RX FIFO Ώ῀ῤ PRAMȂ OPBΏ ᵬ ̆

PRAM_BUSY_WRITEȂΏ ᵬ └̆PRAM_BUSY_WRITEᵝ ҹ 1̆ ᵖ

RX FIFOҹ ̆OPB Ҍᴪ ꜚOPBD ᵬ̆ ⌠RX FIFOҬ ᴪ ꜚ

ᵬȂ OPB ̆ RX FIFOȂ RX FIFOҹ ̆

῀ ῀Ҋѿҩᴰ ᵬ̆ ⌠ Ȃ ׆ RX FIFOᴰ ⌠ῤ ̆PRAM

Ώ῀ PRAM_LEN_WRITEPRAMΏ῀ PRAM_ADDR_WRITEץ Ȃ

ѿ Ώ῀ Ȃ ᵬ ̆ ѿ

Ώ῀ Ȃ 

̆ ץ PRAM_STOP_WRITEᵝ ҹ1 Ả Ώ Ȃפ OPBΏ

̆Ả פ ᵬ ȂẢ פ ̆RX FIFOҬ Ȃ 

1.4. Ҋ Ḡ  

BUSY ῏ ᵝ ̆ ᶛ CCTL_BUSYȁ PRAM_BUSY_READ
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PRAM_BUSY_WRITĔ ҹ 1̆ ץ BRPβץ ΏȂ CCTL_BUSY

ҹ1 ĔSC_CCTL_DATA/ESC_CCTL_CMD⌠AHBΏ ᵬ Ḡ ̆ ΏȂ

PRAM_BUSY_READҹ1 ̆ESC_PRAM_ALR⌠AHBΏ ᵬ Ḡ ̆

ΏȂ PRAM_BUSY_WRITEҹ1 ĔSC_PRAM_ALW⌠AHBΏ ᵬ Ḡ ̆

Ȃ 

BRPβ ҹ 1 ̆ ҍ BUSY῏ ᵝ ҹ 1 ̆ AHB

Ώ ᵬ ҡ ̆ ESC_OPB_CS Ҭ WDLF ҹ 1̆ ғ WDIEβ

ҹ1 ̆ Ҭ Ȃ 

BRPβ ҹ 0̆ ҍBUSY῏ ᵝ ҹ1 ̆ AHBΏ

ᵬ ╠ OPBD ̆ ESC_OPB_CS Ҭ WEF ҹ 1̆

ғ WEIEβ ҹ1 Ҭ Ȃ ץ ᾧ Ȃ 

1.5. OPBD ⱳ  

OPBD ⱳ ץ ESC_OPB_CS Ҭ TOENβ ҹ1 Ȃ

ץ ESC_OPB_CS Ҭ TO_CNTβ Ȃ TO_CNTṿ

ĔSC_OPB_CS Ҭ TOF ҹ1Ȃ ESC_OPB_CS Ҭ TOIE

ᵝ ҹ 1̆ ↕ᴪ Ҭ Ȃ Ҭ ̔ 

ᶏ ESC CCTL Ώ ̆ Ҭ ̆TOF ᴪ Ȃ

ᴰ ץ ᾧ Ȃ 

ץ └ (ESC) Ḥ └↓ (CCTL) Ώ Ҋᶏ ̆ Ҭ

ᴪ TOF Ȃ ץ Ώ῀1⌠ESC CCTL_STOPᵝ Ả ҩ ᵬȂ 

PRAMץ Ώ ᶏ ̆ Ҭ ᴪ TOF Ȃ ץ Ώ῀1

⌠PRAM_STOP_WRITE/PRAM_STOP_READᵝ Ả ᵬȂ 

1.6. ESCῤ └ ̂ESC_CCTL̃ 

ESCῤ └ ̂ESC_CCTL̃Һ Ҋ̔ 

Â EtherCAT└ ̂ESC̃ῤ ᴰ ̕ 

Â ESCῤ PRAM ᴰ Ȃ 

1.7. ESCῤ └ ӈ 

ESCῤ └ ̔0x3300 

1.7.1. ESC CCTL (ESC_CCTL_DATA) 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

CCTL_DATA[31:16] 

rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CCTL_DATA[15:0] 

rw 

 

/    

31:0 CCTL_DATA[31:0] ESC CCTL  

׆ ESC Ώ῀ ṿȂ Ώ῀ ‗ԍ

ESC_CCTL_CMD[CCTL_RW]ᵝȂ CCTL_RWᵝҹ 1̆↕ ṿҹ׆ ESC

̕ CCTL_RWᵝҹ 0̆↕ ṿҹΏ῀ ESC Ȃ 

ᵞᵝ Ώ῀ Ȃ 

1.7.2. ESC CCTLפ ̂ESC_CCTL_CMD̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

CCTL_B

USY 
CCTL_RW 

CCTL_ST

OP 
Ḡ  CCTL_SIZE[2:0] 

rw rw rw   

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CCTL_ADDR[15:0] 

rw 

 

ᵝ/β    

31 CCTL_BUSY CCTL Ȃ ᵝΏҹ ̆↕ Ȃ 

0̔ Ώ̂ CCTL_RW̃ ᵬȂ 

1̔ Ώ ᵬȂ 

̔ Ώ ᵬ ̆ ᵝ Ȃ ̆HOST ׆ץ

ESC_CCTL_DATA Ώ῀ Ȃ ᵝҹ 0 ̆ ḱ

ESC_CCTL_CMD ESC_CCTL_DATA Ȃ 

30 

CCTL_RW 

Ώ ᵬ 

0̔Ώ ᵬ 

1̔ ᵬ 

29 CCTL_STOP Ả ᵬ Ώ ᵬȂ ᵝΏҹ ̆↕  

0̔  

1̔Ả ESC Ώ ᵬ 

̔ CCTL_BUSY ̆CCTL_STOP  
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28:19 Ḡ  Ḡ ᵝṿȂ 

18:16 CCTL_SIZE[2:0] ESC CCTL ̂ ̃Ȃ1ȁ2 4 ̆ῒזṿ Ȃ

1-2.  

15:0 CCTL_ADDR[15:0] ESC Ȃ 

1.7.3. ESC PRAM FIFO ̂ESC_PRAM_FIFO_DR̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

PRAM_FIFO_DATA_READ[31:16] 

rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

PRAM_FIFO_DATA_READ[15:0] 

rw 

 

Bits   Fields  Descriptions  

31:0 PRAM_FIFO_DATA_

READ[31:0] 

׆ ESC PRAM Ȃ 

ṿ ᴰ Ȃ 

1.7.4. ESC PRAM ̂ESC_PRAM_ALR̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

PRAM_LEN_READ[15: 0] 

rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

PRAM_ADDR_READ [15:0] 

rw 

 

/    

31:16 PRAM_LEN_READ[1

5: 0] 

׆ ESC PRAM ץ̆ ҹ ᵝȂ ῀ FIFO ̆ ᴪ

⁞Ȃ 

̔ PRAM_BUSY_READҹ 1 ̆ Ҍ ḱ Ȃ 

15:0 PRAM_ADDR_READ 

[15:0] 

ESC PRAM Ȃ ῀ FIFO ̆ ᴪ Ȃ 

̔ PRAM_BUSY_READҹ 1 ̆ Ҍ ḱ Ȃ 



                                                           GDSCN832xx  

20 
 

1.7.5. ESC PRAMפ ̂ESC_PRAM_CR̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

PRAM_B

USY_RE

AD 

PRAM_ST

OP_READ 
Ḡ  

rw rw  

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  PRAM_VALID_CNT_READ[4:0] Ḡ  
PRAM_VA

LID_READ 

 r  r 

 

/    

31 PRAM_BUSY_READ PRAM Ȃ ᵝ Ώҹ ̆↕ Ȃ 

0̔ PRAM ᵬ 

1̔PRAM  

̔ ᵬ ̆ ᵝᴪ Ȃ 

30 PRAM_STOP_READ Ả PRAM ᵬȂ ᵝ Ώҹ ̆↕ Ȃ 

0̔  

1̔Ả PRAM ᵬ 

̔ ᵝ ҹ 1ӊ ̆PRAM_BUSY_READ ̆ ғ RX FIFO

ᵝȂ ᵝ ꜚ Ȃ 

29:13 Ḡ  Ḡ ᵝṿȂ 

12:8 PRAM_DATA_CNT_

READ[4:0] 

PRAM  

׆ PRAM ῀ RX FIFO ̆ ⱴ̕ ҩ DWORD ׆

RX FIFO ₮ ̆ ⁞ Ȃ 

7:1 Ḡ  Ḡ ᵝṿȂ 

0 PRAM_VALID_DATA

_READ 

PRAM  

0̔ Ȃ 

1̔ Ȃ 

1.7.6. ESC PRAM FIFOΏ ̂ESC_PRAM_FIFO_DW̃ 

Ẓ ̔0x20 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

PRAM_FIFO_DATA_WRITE[31:16] 
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rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

PRAM_FIFO_DATA_WRITE[15:0] 

rw 

 

/    

31:0 PRAM_FIFO_DATA_

WRITE[31:0] 

Ώ῀ ESC PRAM Ȃ 

ṿ ᴰ Ȃ 

1.7.7. ESC PRAM Ώ ̂ESC_PRAM_ALW̃ 

Ẓ ̔0x24 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

PRAM_LEN_WRITE[15: 0] 

rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

PRAM_ADDR_WRITE[15:0] 

rw 

 

/    

31:16 PRAM_LEN_WRITE[

15: 0] 

Ώ῀ ESC PRAM ץ̆ ҹ ᵝȂ Ώ῀ FIFO ̆ ᴪ

⁞Ȃ 

̔ PRAM_BUSY_WRITEҹ 1 ̆ Ҍ ḱ Ȃ 

15:0 PRAM_ADDR_WRIT

E[15:0] 

ESC PRAM Ώ῀ Ȃ ׆ FIFOҬ ̆ ᴪ Ȃ 

̔ PRAM_BUSY_WRITEҹ 1 ̆ Ҍ ḱ Ȃ 

1.7.8. ESC PRAMפΏ ̂ESC_PRAM_CW̃ 

Ẓ ̔0x28 

ᵝṿ̔0x0000 1001 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

PRAM_B

USY_WR

ITE 

PRAM_ST

OP_WRIT

E 

Ḡ  

rw rw  

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  PRAM_VALID_CNT_WRITE[4:0] Ḡ  

PRAM_VA

LID_WRIT

E 

 r  r 
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/    

31 PRAM_BUSY_WRIT

E 

PRAM Ώ῀Ȃ ᵝ Ώҹ ̆↕ Ȃ 

0̔ PRAMΏ῀ ᵬ 

1̔PRAM Ώ῀ 

̔ Ώ῀ ᵬ ̆ ᵝᴪ Ȃ 

30 PRAM_STOP_WRIT

E 

Ả PRAMΏ ᵬȂ ᵝΏҹ 0̆↕  

0̔  

1̔Ả PRAMΏ ᵬ 

̔ ᵝ ҹ 1 ̆PRAM_BUSY_WRITEᴪ ̆ ғ TX FIFOᴪ

ᵝȂ ᵝᴪ ꜚ Ȃ 

29:13 Ḡ  Ḡ ᵝṿȂ 

12:8 PRAM_VALID_CNT_

WRITE[4:0] 

PRAM Ώ῀  

׆ TX FIFO ⌠ PRAM ̆ ⱴ̕ ҩ DWORD Ώ

῀ PRAM ̆ ⁞ Ȃ 

7:1 Ḡ  Ḡ ᵝṿȂ 

0 PRAM_VALID_DATA

_WRITE 

PRAM Ώ῀ 

0̔ Ώ῀ 

1̔ Ώ῀ 

1.7.9. ESC OPB └ ̂ESC_OPB_CS̃ 

Ẓ ̔0x30 

ᵝṿ̔0x0000 04A0 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

RAAF RAAIE WDLF WDLIE TOF TOIE WEF WEIE ESC 

CCTLIVF 

ESC 

CCTLIVIE 
Ḡ  

rc_w1 rw rc_w1 rw rc_w1 rw rc_w1 rw rc_w1 rw  

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  BRP TO_CNT[8:0] TOEN 

 rw rw rw 

 

/    

31 RAAF Ḡ Ȃ ᵝԍḠ ῤ ̆ ᴪ Ȃ

ῒΏ῀ 1̆ ץ Ȃ 

0̔ ѿҩ  

1̔ ѿҩḠ  

30 RAAIE Ḡ Ҭ ᶏ  

0̔Ҭ  



                                                           GDSCN832xx  

23 
 

1̔ RAAFᵝ ̆ ᴪ Ҭ  

29 WDLF Ώ ҡ Ȃ BRP ̆ ̆↕ AHBΏ ᵬᴪ ҡ ̆

Ȃ ץ Ώ῀ 1 Ȃ 

0̔ ҡ  

1̔ ᴰ ҡ  

28 WDLIE Ώ ҡ Ҭ ᶏ  

0̔Ҭ  

1̔ RAAFᵝ ̆ ᴪ Ҭ  

27 TOF ̆ ᴰ ṿ ̆ Ȃ ץ Ώ῀ 1

Ȃ 

0̔ ESC ᴰ  

1̔ ԅ ESC ᴰ  

26 TOIE Ҭ ᶏ  

0̔Ҭ  

1̔ RAAFᵝ ̆ ᴪ Ҭ  

25 WEF Ώ Ȃ BRP ̆ ̆AHBΏ ᵬ ╠ OPBᴰ

̆ Ȃ ץ Ώ῀ 1  

24 WEIE Ώ Ҭ ᶏ Ȃ 

0̔Ҭ  

1̔ WEFᵝ ̆ ᴪ Ҭ  

23 ESC CCTLIVF CCTL_SIZE CCTL_ADDR ṿ ȂΏ῀ CCTL_SIZE

CCTL_ADDRṿҌ ̆ ᴰ ̆ Ȃ ץ

Ώ῀ 1 Ȃ 

22 ESC CCTLIVIE CCTL_SIZE CCTL_ADDR ṿҬ ᶏ Ȃ 

0̔Ҭ  

1̔ IESC CCTLVFᵝ ̆ ᴪ Ҭ  

21:11 Ḡ  Ḡ ᵝṿȂ 

10 BRP ᵝ ̆  

1̔Ḡ  

0̔Ḡ Ҍ  

9:1 TO_CNT[8:0]  

⌠ ACK ’Ҋᴰ ᵝ ̕ Ҍ ԍ Ύ

̂60̃ ṿȂ 

0 TOEN ᶏ  

ⱳ  

1̔  

0̔ Ȃ 
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1.8. └ ̂SYSCFG̃ 

└ ̂SYSCFG̃ Һ Ҋ̔ 

Â └ HCLK ᶛ̕ 

Â SPI ̕ 

Â ᶫ ID Ȃ 

1.9. ӈ 

̔0x3900 

1.9.1. 0̂ SYSCFG_CFG0̃ 

Ẓ ̔0x00 

ᵝṿ̔0x001F 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  MCUFREQ[4:0] 

 rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  
SPIEXTM

OD 
Ḡ  

 rw  

 

/    

31:21 Ḡ  Ḡ ᵝṿȂ 

20:16 MCUFREQ[4:0] MCU HCLK  

00000̔MCU_HCLK_FREQ >=100MHz 

00001̔100MHz/2 <= MCU_HCLK_FREQ < 100MHz 

00010̔100MHz/3 <= MCU_HCLK_FREQ < 100MHz/2 

é. 

11111̔100MHz/32 <= MCU_HCLK_FREQ < 100MHz/31 

15:3 Ḡ  Ḡ ᵝṿȂ 

2 SPIEXTMOD PDI ҍSPI  

0̔ GPIO 

1̔ MII (OSPI̔Ҍ ₮clk_25M̕ ῒ̔ז ₮clk_25M) 

1:0 Ḡ  Ḡ ᵝṿȂ 
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1.9.2. ID ̂SYSCFG_CHIPID̃ 

Ẓ ̔0x90 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

CHIPID[15:0] 

r 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  

 

 

/    

31:16 CHIPID[15:0] ID 

15:0 Ḡ  Ḡ ᵝṿȂ 

1.9.3. ̂SYSCFG_CHIPVER̃ 

Ẓ ̔0x94 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

r 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  CHIPVER[7:0] 

 r 

 

/    

31:8 Ḡ  Ḡ ᵝṿȂ 

15:0 CHIPVER[7:0]  

1.9.4. Ḡ ̂SYSCFG_RESERVED̃ 

Ẓ ̔0xF0 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
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RESERVED 

rw 

 

/    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 RESERVED Ḡ  
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2. ᾝ̂PMŨ 

 ׃ .2.1

ⱳ GDSCN↓֟ ӊѿȂ ᾝ̂ PMŨ ᶫԅ

≢ ҈ ≢ ̆ ≢ MOD0ȁMOD1ȁMOD2

MOD3̆ ≢ EtherCAT ȁPHY LED

Ȃ ֓ ᵞԅⱳ ̆ ᾛ ȁ ⱳ ӊ ‖ ӊ

ᶃ ȂPMU Ԋᴆ Ԋᴆ̂PMẼ Ȃ 

2.2. Һ  

Â EtherCAT ̕ 

Â PHYⱳ ̆ PHY AB (ED) ̕ 

Â LED ̕ 

Â ≢ ̆ MOD0ȁMOD1ȁMOD2 MOD3̕ 

Â PHY Ԋᴆ ̆ PHY ED҉ PHY LAN ̕ 

Â Ҭ Ȃ 

2.3. ⱳ  

2.3.1.  

PMU_CTL0 Ҭ RDYβ ץ ȂҺ ץ ᵝץ

Ȃ 

Â ҉ ̆ EtherCATβ ᵝ̆ ғ RDYβ ᵝ̆ ⱳ

EEPROMҬ ῤ ̆ ῤ ԅ ̕ 

Â RCU_RSTCFG Ҭ ESCRSTβ ҹ 1̆ ᴪ ᵝ EtherCATῤ ׆̆ ᶏ

EtherCAT EEPROM ῤ Ȃ ҩ Ҭ R̆DY

ᵝᴪ ҹᵞ ̕ 

Â ῀ MOD1ȁMOD2 MOD3̆RDYβ ҹᵞ Ȃѿ ׆

⌠MOD0̆ ғPLL ̆RDYβ ҹ Ȃ 

̔ Ȃ ᶫ ⌠ ṿ ̆RDYβ ᵝȂ 

2.3.2. PHY Ԋᴆ  

ң PHY Ԋᴆ ̔ 

Â PHY ED҉ Ԋᴆ̕ 

Â PHY LAN Ȃ 
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2.3.3. PME  

PME PMU_CTL Ҭ EDWOLASTATEDWOLBSTATᵝ ⱳ Ȃ

ץ 2-1. PME Ҭ ̆ԅ PMEҬ └ Ȃ ᵝԅEDWOLAEN

EDWOLBEN̆ A B PHY  / WoLԊᴆ Ҭ̆ Ҭ PMEIF

ᵝ ᵝȂ 

ᵝPMWUPCFĞPMEԊᴆ ץ ֓ Ҋ ꜚ Ȃ 

2-1. PME Ҭ  

EDWOLASTAT

EDWOLAEN
PMWUPCFG

PME wake up

PMEIF

EDWOLBEN

EDWOLBSTATPHY interrupt

PHY interrupt

 

2.3.4.  

҈ ̕ 

Â PMU_CTL0 Ҭ ECATCLKDISᵝ ץ EtherCATῤ ̕ 

Â PHY ̔ 

ï PHYAPHYB ̆ ꜚ ̕ 

ï Ȃ 

Â LED₮ ̔ 

ï PMU_CTL0 Ҭ LEDOUTDISᵝ ץ LED₮̕ 

ï PMU_CTL0 Ҭ LEDMODCFGᵝ ץ LED ᵬ ֽ̂

LEDOUTDISᵝ ̃̕  

ï PMU_CTL0 Ҭ LEDINACTᵝ ԍ LED Ҋ ᵬ ꜚ

ֽ̂ LEDOUTDISᵝ Ȃ̃ 

2.3.5.  

ᵝ ̆ ῃⱳץ ̆ ԍ Ȃ ץ ῏ ᶏ ⱳ

ᵞ ⱳ Ȃ ̆ ᶫԅ ץ̆ ᵞ ⱳ ̆ ױ

MOD0ȁMOD1ȁMOD2 MOD3Ȃ 

MOD0 

ᵝ ̆ MOD0ץ ̆ ԍῃⱳ ̆ ԍ Ȃ 
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MOD1 

MOD1 Ҋ̆ PLL Ȃ PHY ᶫ ̆

ׅ Ḡ Ȃ ᵣ PLLׅ Ḡ Ȃ ץ ꜚ ꜚ

₮Ȃ 

ԍPHY ȁPHY WoL̂ ̃ ץ PHY

Ȃ 

MOD2 

MOD2 Ҋ̆ PLL Ȃ PHY ᶫ ̆

ׅ Ḡ Ȃᾛ PLL̂ ңҩ PHY ԍ ED ̆PLL

Ȃ̃XTALPLLׅ Ḡ Ȃ ץ ꜚ ꜚ ₮Ȃ 

MOD2 ԍPHY ȁPHY WoL̂ ̃ ץ PHY

Ȃ 

MOD3 

MOD3 Ҋ̆ PLL ȂPLL Ȃ ῏

Ȃ ᵣ Ȃ ꜚ ₮Ȃ 

MOD3 ԍPHY Ȃ 

ӊ╠̆Һ ᵝPOWERDOWNβȂ PHY ԍ Ȃ 

2-1.  

Mode PLL System clocks Network clocks XTAL 

MOD0 ON ON usable ON 

MOD1 ON OFF usable ON 

MOD2 OFF OFF usable ON 

MOD3 OFF OFF OFF OFF 

2.3.6. ῀  

MOD0׆ ⌠MOD1ȁMOD2 MOD3̆ ץ Ҋץ ̔ 

1. PMWUPCFGβ̕  

2. PHY ̆῏ԍPHY ץ  PHY Ԋᴆ ̕ 

3. PHY ̆῏ԍPHY ץ  PME ̕ 

4. Ḡ ⱳ ῀ ̂ Ḡ ̆ ̃̕  

5. PMSLPENᵝȂ 

̔ 

Â ῀ ̆ PMU_CTL0Ҭ RDYβ ҹᵞ ̕ 

Â ῀ ̆Һ Ȃ 
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2.3.7. ₮ ≢  

≢ ץ ꜚ ꜚ ₮Ȃ 

ԅPMWUPCFGβ̆↕ ԅPME ⱳ ̆ ᴪ ꜚ PMEȂ῏ԍPME

̆ ץ PME Ȃ 

Һ ץ Ҋ ᵬ ꜚ ̔ 

Â EXMCΏ ᵬȂ ᵬӊ╠̆ Ώ ᵬ

̆ᵖҺ ׅ Ώ῀PMU_PDIREFVALȂ ӊ╠̆Ҍ Ώ῀

ᴋᵥῒז ̕ 

Â SPI/SQÎCSγ ̆SCK Ȃ̃ ӊ╠̆ Ώ ᵬ

̆ᵖҺ ׅ PMU_PDIREFVAL Ȃ

ӊ╠̆Ҍ Ώᴋᵥῒז Ȃ 

̔ 

Â PMU_PDIREFVALץ Һ ᵬ Ȃѿ ⌠ ṿ̆

Һ ῀ Ȃ ̆RDYβ ῃ ̕ 

Â ꜚ ꜚ ̆ѿ ⌠MOD0ғPLL ̆ ̂RDỸᵝ

ᴪ ̆PMMODCFGPMSLPEN ̂ ҹ 0̃̕ 

Â ѿ℗ ̆ ԍ2 Ȃ 
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2.4. ӈ 

PMU ̔0x0000 3700 

2.4.1. └ 0̂ PMU_CTL0̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 C000 

ץ ̂32β ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

PMMODCFG[1:0] Ḡ  

PMWUPC

FG 

LEDOUT

DIS 

LEDMOD

CFG 

LEDINAC

T 

Ḡ  

ECATCL

KDIS 

Ḡ  

EDWOLB

STAT 

EDWOLA

STAT 

rw  rw rw rw rw  rw  r_w1 r_w1 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

EDWOLB

EN 

EDWOLB

EN 

Ḡ  RDY 

rw rw  r 

 

ᵝ/ᵝ    

31:30 PMMODCFG[1:0] ᵝ 

PMSLPEN ̆ ֓ᵝ ץ Ȃ ֓ᵝ

ᴪ Ȃ 

00̔MOD0 

01̔MOD1 

10̔MOD2 

11̔MOD3 

29:28 Ḡ  Ḡ ᵝṿȂ 

27 PMWUPCFG ᵝ 

0̔ Һ  

1̔ PME Һ  

26 LEDOUTDIS LEDs ₮ ᵝ 

ᵝ ᵝ L̆EDs ₮ Ȃ / Ҋ ᵬ L̆EDs

Ҍᴪ ꜚ̕ Ҋ ᵬ ̆LEDsׅ ꜚ̆ᵖ LEDs ҹ

Ȃ 

0̔LEDs ₮  

1̔LEDs ₮  

25 LEDMODCFG LEDs ᵬ ᵝֽ̂ LEDOUTDIS ᵝ ̃ 

0̔LEDs ᵬ ҹ /  

1̔LEDs ᵬ ҹ  

24 LEDINACT Ҋ LEDs ᵝֽ̂ LEDOUTDIS ᵝ ̃ 
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0̔0  

1̔1  

23:22 Ḡ  Ḡ ᵝṿȂ 

21 ECATCLKDIS EtherCATῤ ᵝ 

ECATCLKDIS ᵝ̆EtherCATῤ Ȃ ҩᵝ

Ώ῀ѿң ȂΏ῀ 0 Ȃ 

0̔ EtherCATῤ  

1̔ EtherCATῤ  

20:18 Ḡ  Ḡ ᵝṿȂ 

17 EDWOLBSTAT / WoL B ᵝ 

ҩᵝ̆ ᾢ PHY҉ ԊᴆȂ 

0̔ B PHY / WoLԊᴆ 

1̔ B PHY / WoLԊᴆ 

16 EDWOLASTAT / WoL A ᵝ 

ҩᵝ̆ ᾢ PHY҉ ԊᴆȂ 

0̔ A PHY / WoLԊᴆ 

1̔ A PHY / WoLԊᴆ 

15 EDWOLBEN / WoL Bᶏ ᵝ 

/ WoLԊᴆ B PHY҉ ғ ᵝ ᵝ ̆INTC_FLAG

Ҭ PMEIFᵝ Ȃ 

0̔῏ / WoL B 

1̔ᶏ / WoL B 

14 EDWOLAEN / WoL Aᶏ ᵝ 

/ WoLԊᴆ A PHY҉ ғ ᵝ ᵝ ̆INTC_FLAG

Ҭ PMEIFᵝ Ȃ 

0̔῏ / WoL A 

1̔ᶏ / WoL A 

13:1 Ḡ  Ḡ ᵝṿȂ 

0 RDY ᵝ 

ҩᵝ ȂҺ ץ ҉ ȁEtherCAT ᵝȁ ᵝȁ

ᵝ ₮ ҩᵝ Ȃ 

0̔  

1̔  

̔ 

Â ᵝ ҉ INTC_FLAG Ҭ READYIF ᵝ̆ ץ ѿҩ

Ҭ ̕ 

Â ҩᵝ ̆ ԅ PMU_CTLȁPMU_PDIVAL RCU_RSTCFG

ӊ ̆ ᴋᵥῤ ̕ 

Â ᵝ ᵝӊ╠̆ ᴋᵥ Ώ ᵬ Ȃ 
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2.4.2. └ 1̂ PMU_CTL1̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

ץ ̂32β ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2  1 0 

Ḡ  

PMSLPE

N 

 rw 

 

ᵝ/ᵝ    

31:1 Ḡ  Ḡ ᵝṿȂ 

0 PMSLPEN ᶏ ᵝ 

PMSLPEN ᵝ ̆ ῀ PMMODCFGᵝ Ȃ 

0̔  

1̔  

̔ 

Â ̆ ᵝ ̕ 

Â PMMODCFGҹ 0b00 ̆Ҍ ҩᵝ̆ ᴆҌᴪ Ώ ᵬȂ 

2.4.3. ṿ ̂PMU_PDIREFVAL̃ 

Ẓ ̔0x1C 

ᵝṿ̔0x7654 3210 

ץ ̂32β ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

PDIVAL[31:16] 

r 

15 14 13 12 11 10 9 8 7 6 5 4 3 2  1 0 

PDIVAL[15:0] 

r 

 

ᵝ/ᵝ    

31:0 PDIVAL[31:0] PDI ̆ ҩ ᵝṿ̆ ↕̆ ῒז ṿ̂ ᵝ

ṿ̃Ȃ ԍ PDI Ȃ 
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3. ᵝ ᾝ̂RCŨ 

3.1. ᵝ └ ᾝ 

 ׃ .3.1.1

GDSCNβ └ ң └ ̔ ᵝ ᵝȂ ᵝ ҉ ᵝ̂ POR̃ȁ

ᵝ̂RSTÑ EtherCATβ ̆ ץ ᵝ Ҭ Ȃ ᵝ

ᵝȁPHYᵝ EtherCATῤ ᵝ̆ ץ ᵝ Ȃ 

3.1.2. Һ  

Â ᵝ̆ ᵝ Ҭ Ȃ 

Â ᵝ̆ ᵝPHYӊ Ȃ 

Â ᵝ̆ ᵝץ ῤ PHYȂ 

3.1.3. ⱳ  

ᵝ 

ᵝ ץ ᵝ ҩ ̆ ҉ ᵝ̂POR̃ȁ ᵝ̂RSTÑ ץ

ᵝ̆ΐᵣ Ҋ̔ 

҉ ᵝ̔ ↨҉ ҉ ̆ ҉ ᵝȂ 

RSTN ᵝ̔ RSTN͂ ꜚҹᵞ ꜚ ᵝȂ 

EtherCATβ ̔EtherCATβ ҈ҩ פ/ ↓ ꜚȂ 

ᵝ 

ᵝᴪ ѿҩ ҩ ̆ ҹץ ᵝḤ ̆ Ҋ̔ 

ᵝ̔ ̂RCU_RSTCFG̃ DRSTβ ᵝȂ ᵝᴪ

ᵝ PHYӊ Ȃ 

ᵝ̔ ᵝֽ ᵝ Ȃ ᵝҌᴪ ̆ A PHY

ᵝȁ B PHYᵝ EtherCAT└ ᵝȂ ᵝ Ҋ̔ 

ᵝ ᵝ ̂RCU_RSTCFG̃Ҭ PHYARSTᵝ ᵝPHY└

̂PHY_MII_CTL̃Ҭ MR_MAIN_RESTᵝ A PHYᵝȂ A PHYᵝ ̆

PHYARSTᵝ ᵝBitᴪ ꜚ Ȃ ᵝҌᴪ ῒז Ȃ ץ ᵝ

̂RCU_RSTCFG̃Ҭ PHYARSTᵝ PHY └ ̂PHY_MII_CTL̃Ҭ

MR_MAIN_RESTᵝ A PHYᵝ Ȃ 

ᵝ ᵝ ̂RCU_RSTCFG̃Ҭ PHYBRSTᵝ ᵝPHY└
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̂PHY_MII_CTL̃Ҭ MR_MAIN_RESTᵝ B PHYᵝȂ B PHYᵝ ̆

PHYBRSTᵝ ᵝBitᴪ ꜚ Ȃ ᵝҌᴪ ῒז Ȃ ץ ᵝ

̂RCU_RSTCFG̃Ҭ PHYBRSTᵝ PHY └ ̂PHY_MII_CTL̃Ҭ

MR_MAIN_RESTᵝ B PHYᵝ Ȃ 

ץ ̂RCU_RSTCFGҬ̃ ESCRSTβ EtherCAT└ ᵝ̆

ᵝEtherCATῤ ῒ Ȃ 

3.2. └ ᾝ̂CCTL̃ 

 ׃ .3.2.1

EtherCAT└ ᾝҺ ᵣ ̂HXTAL̃ ̂PLL̃ Ȃ

25MHz ᵣ OSCINOSCOUTʟ ̆ 25MHz ꜚ

OSCIN ᶫȂ 

3-1.  

25 MHz

HXTAL
PLLN

PHY0/1

COREDIV

HCLK

to AHB bus, EXMC_NOR, 

SPISLAVE, EFUSE, 

RCU,GPIO

AHB enable

100 MHz max

PCLK

to APB bus, 

TIMER,PMU,SYSCFG,IRQ

APB enable

100 MHz max

OPB_CLK

to GDH2OPB
OPB enable

100 MHz max

EFUSE enable

TIMER  enable

25 MHz max

25 MHz max

CK_EFUSE

CK_TIMER

CK_TIMER_FREERUN

CK_CORE_100M 

enable

CK_CORE_50M 

enable

CK_CORE_25M 

enable

MDC_CLK

CK_PHY_20M_OCC

CK_PHY_25M

CK_100M

CK_50M

CK_25M

200 MHz max

25 MHz max

PLLDIV

 

3.2.2. Һ  

Â 25 MHz ̂HXTAL̃Ȃ 

Â ̂PLL̃ 

3.2.3. ⱳ  

ᵣ ̂HXTAL̃ 

ѿҩ ҹ25 MHz ̆ᶫῤ ᶏ Ȃ



                                                           GDSCN832xx  

36 
 

25 MHzr ⌠ OSCINOSCOUT ᶫȂ ᶏ

25 MHz ̆Ӟ ץ ꜚOSCIN͂ ᶫ ҩ Ȃ ԅ

̆ҹԅ ᵬ̆ ῀ Ȃ ᾛ ῀

ẢȂ 

3-2. HXTAL  

OSCIN OSCOUT

C1 C2

Crystal

 

̂RCU_CLKCFG̃Ҭ HXTALSTBᵝ Ȃ

ꜚ ̆ ⌠ ѿᵝ ᴆ ó1ô̆ ₮ Ȃ ҩ ҹ

ꜚ Ȃ ̆HXTAL ץ ᵬ PLL͂ Ȃ 

 

PLL͂ ѿҩ25MHzHXTAL ̆ PLLN 8Ṑ ̆ ⌠CK_PLL̂200MHzȂ̃

CK_PLL DIV 2/4/8№ ̆ ⌠100MHzȁ50MHzȁ25MHz ԍEtherCATῤ

ғ ῏ ץ ῤ ᶏ ̂RCU_COREEÑҬ Ȃ ץ AHB

ᶏ ̂RCU_AHBENȁ̃APBᶏ ̂RCU_APBEÑ ῤ ᶏ

̂RCU_COREEÑҬ Ȃ 

3.3. RCU  

RCU ̔0x3400 

3.3.1. AHBᶏ ̂RCU_AHBEÑ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 000F 

ץ ̂32β̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved GPIOEN OPBEN 

 rw rw 

 

ᵝ/β    
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31:2 Ḡ  Ḡ ᵝṿȂ 

1 GPIOEN GPIO ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ GPIO  

1̔ GPIO  

0 OPBEN OPB ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ OPB  

1̔ OPB  

3.3.2. APB ᶏ ̂RCU_APBEÑ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0077 

ץ ̂32β̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  

TIMERFU

NEN 

TIMEREN PMUEN Ḡ  

SYSCFG

EN 

IRQEN Ḡ  

 rw rw rw  rw rw  

 

ᵝ/β    

31:7 Ḡ  Ḡ ᵝṿȂ 

6 TIMERFUNEN TIMERⱳ ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ TIMERⱳ  

1̔ TIMERⱳ  

5 TIMEREN TIMER ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ TIMER  

1̔ TIMER ̂CK_TIMER̃ 

4 PMUEN PMU ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ PMU  

1̔ PMU  

3 Ḡ  Ḡ ᵝṿȂ 

2 SYSCFGEN SYSCFG ᶏ  

ᴆ ᵝ ᵝ 
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0̔῏ SYSCFG  

1̔ SYSCFG  

1 IRQEN IRQ ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ IRQ  

1̔ IRQ  

0 Ḡ  Ḡ ᵝṿȂ 

3.3.3. ῤ ᶏ ̂RCU_COREEÑ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0007 

ץ ̂32β̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  

CORE10

0MEN 

CORE50

MEN 

CORE25

MEN 

 rw rw rw 

 

ᵝ/β    

31:3 Ḡ  Ḡ ᵝṿȂ 

2 CORE100MEN EtherCATῤ 100M ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ CK_CORE_100M  

1̔ CK_CORE_100M  

1 CORE50MEN EtherCATῤ 50M ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ CK_CORE_50M  

1̔ CK_CORE_50M  

0 CORE25MEN EtherCATῤ 25M ᶏ  

ᴆ ᵝ ᵝ 

0̔῏ CK_CORE_25M  

1̔ CK_CORE_25M  

3.3.4. ̂RCU_CLKCFG̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0528 0400 
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̔PLLBWCTLȁPLLNPLLDIV PLL_CFG_KEY = 1Ώ῀Ȃ ץ

̂32β̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  PLLBWCTL[3:0] Ḡ  PLLN[5:0] 

 rw  rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  PLLDIV[2:0] Ḡ  PLLSTB Ḡ  

HXTALST

B 

Ḡ  

 rw  r  r  

 

ᵝ/β    

31:28 Ḡ  Ḡ ᵝṿȂ 

27:24 PLLBWCTL[3:0] PLL └Ḥ  

23:22 Ḡ  Ḡ ᵝṿȂ 

21:16 PLLN[5:0] PLL Ṑ  

ᴆ ᵝ ᵝ 

000000̔Ḡ  

000001̔Ḡ  

é 

000110̔Ḡ  

000111̔Ḡ  

001000̔Ṑ ҹ8 

001001̔Ṑ ҹ9 

001010̔Ṑ ҹ10 

é 

111110̔Ṑ ҹ62 

111111̔Ṑ ҹ63 

15:11 Ḡ  Ḡ ᵝṿȂ 

10:8 PLLDIV[2:0] PLL №  

ᴆ ᵝ ᵝ 

000̔№ ҹ1 

001̔№ ҹ2 

é 

110̔№ ҹ7 

111̔№ ҹ8 

7:6 Ḡ  Ḡ ᵝṿȂ 

5 PLLSTB PLL ᵝ 

ᴆ 1 PLL ₮  

0̔PLL  

1̔PLL  
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4 Ḡ  Ḡ ᵝṿȂ 

3 HXTALSTB ᵣ ̂HXTAL̃ ᵝ 

ᴆ ļ1ô HXTAL  

0̔HXTAL  

1̔HXTAL  

2:0 Ḡ  Ḡ ᵝṿȂ 

3.3.5. ᵝ ̂RCU_RSTCFG̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

ץ ̂32β̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  PHYBREL PHYAREL Ḡ  ESCRST Ḡ  PHYBRST PHYARST DRST 

 rw rw  rw  rw rw rw 

 

ᵝ/β    

31:10 Ḡ  Ḡ ᵝṿȂ 

9 PHYBREL B PHY  

0̔ B PHYḠ ᵝ  

1̔ B PHY׆ ᵝ  

̔ phyrst_mode = 1 ̆ ᵝ  

8 PHYAREL A PHY  

0̔ A PHYḠ ᵝ  

1̔ A PHY׆ ᵝ  

̔ phyrst_mode = 1 ̆ ᵝ  

7 Ḡ  Ḡ ᵝṿȂ 

6 ESCRST EtherCAT ᵝ 

ᵝ 1 ᵝEtherCATῤ Ȃ EtherCATῤ ׆ ᵝ ̆ ᵝ ᴆ

ꜚ Ȃ ᵝ ᵝ ̆ Ώ῀ ᵝ ᵬ ᴪ Ȃ 

5:3 Ḡ  Ḡ ᵝṿȂ 

2 PHYBRST B ᵝ 

ᵝ 1 ᵝ B PHYȂ B PHY׆ ᵝ ̆ ᵝ ᴆ ꜚ

Ȃ ᵝ ᵝ ̆ Ώ῀ ᵝ ᵬ ᴪ Ȃ 

1 PHYARST A PHY ᵝ 

ᵝ 1 ᵝ A PHYȂ A PHY׆ ᵝ ̆ ᵝ ᴆ ꜚ
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Ȃ ᵝ ᵝ ̆ Ώ῀ ᵝ ᵬ ᴪ Ȃ 

0 DRST ᵝ 

ᵝ 1 ᵝ ҩ ̂ ԅ ̆ B PHY A PHỸȂ ׆

ᵝ ̆ ᵝ ᴆ ꜚ Ȃ ᵝ ᵝ ̆ Ώ῀ ᵝ ᵬ ᴪ

Ȃ 

3.3.6. PLL ̂RCU_PLL_CFG_KEỸ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

ץ ̂32β̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  

PLL_CFG

_KEY 

 rw 

 

ᵝ/β    

31:1 Ḡ  Ḡ ᵝṿȂ 

0 PLL_CFG_KEY Ώ῀ 0x78b465a1 ̆ ᵝҹ 1 ғ ץ Ώ RCU_CLKCFG Ҭ

PLLBWCTLȁPLLN PLLDIVᵝȂ 

3.3.7. ᵝ ̂RCU_PRSTF̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0002 

ץ ̂32β̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  PRSTF PRSTC 

 r rw 

 

ᵝ/β    

31:2 Ḡ  Ḡ ᵝṿȂ 

1 PRSTF Pin ᵝ  

ᵝ ᵝ ᵝ̆ ᵝ PRSTC Ȃ 

0̔ Pin ᵝ 

1̔ Pin ᵝ 
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0 PRSTC Pin ᵝ  

Ώ 1 PRSTF  
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4. Ҭ └ ̂INTC̃ 

4.1.  

ᴆ ᶫԅ Ҭ ̆ Ҭ └ ̂INTC̃ └ȂҬ Ԋᴆ ҩ

ῤ ̆ IRQ ₮ ҩ Һ Ҭ Ȃ 

4.2.  

Â IRQҬ ‖ ȁ ҹ ̕ 

Â IRQҬ ҹ ₮̆ ҩ ᴆ῍ Ҭ ̕ 

Â ῤ Ҭ ғ IRQҬ ̕ 

Â ᴆ Ҋ8ץ Ҭ ̔ 

ï ᴆҬ ̕ 

ï ᴆ Ҭ ̕ 

ï ץ PHYҬ ̕ 

ï Ҭ ̕ 

ï PMEҬ ̕ 

ï AHB2OPB Ҭ ̕ 

ï EtherCATҬ ̕ 

ï ₮ Ȃ 

4.3. ⱳ  

ᴆ Ҭ Ҭ Ҭ ᶏ ᵬ̆ ⅞№ҹץҊң  ̔

Â ѿ ᴆȁ ᴆ Ҭ ̆ INTC_FLAG INTC_EN

Ҭ ҍ ̂ ȁᶏ  / Ȃ̃ 

Â ԋ ץ PHYȁ ȁAHB2OPB EtherCATҬ ̆INTC_FLAG

ץ ᶫҬ Ԋᴆ ̆p ΐᵣ Ҭ Ḥ ̆ ᴆ Ҭ

Ҭ Ȃ ԅҬ Ҭ ̆ INTC_FLAG

Ҭ Ȃ 

Ҭ Ԋᴆ IRQҬ ₮̆ INTC_CTL ץ ᶏ  / 

IRQҬ ץ₮ IRQҬ ‖ ȁ ҹ ȂINTC_CTL

DEASβ ԍ Ҭ ̆ῒ Ḡԅ IRQ₮Ҭ ҹ

̆ғ ҹ IRQ׆ ҹ ȂҬ Ҭ └ ӊ

῏ ̆ 4-1. Ҭ Ȃ 
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4-1. Ҭ  

INTC_CTL

Interrupt registers

INTC_FLAG

INTC_FLAG

PMU_CTL0

ETHC_OPB_CS

Bit 17(PMEIF) of  
INTC_FLAG register

Bit 14(AHB2OPBIF) of 
 INTC_FLAG register

INT_STS
INT_MASK

Bit 27(PHYBIF) of 
 INTC_FLAG register

INT_STS
INT_MASK

Bit 26(PHYBIF) of 
 INTC_FLAG register

ESC_AL_EVENT_
RQST

Bit 0(ECATIF) of 
 INTC_FLAG register

 

4.3.1. ᴆҬ  

Ҭ └ ᶫԅ ᴆҬ └Ȃ INTC_EN SWIEβ0׆℗ ҹ1 ̆

INTC_FLAG SWIFβᴪ ᵝȂ Ҭ ᶫԅѿ ҹ ᴆ֟ Ҭ ̆

ԍ ᴆ Ȃ 

ҹԅᶏ ᴆҬ Ԋᴆ IRQҬ ̆ ᵝINTC_CTL IRQENβᶏ

IRQ₮Ȃ 

4.3.2. ‰ Ҭ  

Ҭ └ ᶫԅ ᴆ Ҭ └Ȃ INTC_EN READYIEᵝ0׆℗ ҹ1 ̆

INTC_FLAG READYIFᵝ ԍ ᴆ ‰ ̆ ҉ ᵝ Ȃ 

ҹԅᶏ ᴆ Ҭ Ԋᴆ IRQҬ ̆ ᵝINTC_CTL IRQENβ

ᶏ IRQ₮Ȃ 

ץ .4.3.3 PHYҬ  

Ҭ └ ᶫԅ ץ PHYҬ └Ȃ INTC_EN PHYAIEᵝ0׆℗ ҹ1 ̆

INTC_FLAG PHYAIFPHYBIFᵝ ԍ ץ PHYҬ ԊᴆȂ῏ԍץ

PHYҬ Ḥ ̆ ץ PHYSȂ 

ҹԅᶏץ PHYҬ Ԋᴆ IRQҬ ̆ ᵝINTC_CTL IRQEN

ᵝᶏ IRQ₮Ȃ 

4.3.4. Ҭ  

Ҭ └ ᶫԅ Ҭ └Ȃ ṿ0׆ ҹ0xFFFF̆ ֟

Ҭ Ȃ INTC_EN TIMIEᵝ0׆℗ ҹ1 ĬNTC_FLAG TIMIFᵝ ԍ
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Ҭ ԊᴆȂ 

ҹԅᶏ Ҭ Ԋᴆ IRQҬ ̆ ᵝINTC_CTL IRQENβᶏ

IRQ₮Ȃ 

4.3.5. PMEҬ  

Ҭ └ ᶫԅ ⱳ Ҭ └Ȃ INTC_EN PMEIEβ0׆℗ ҹ1 ̆

INTC_FLAG PMEIFβ ԍ PMUҬ ԊᴆȂ῏ԍ Ҭ Ḥ

̆ ᾝ̂PMŨȂ 

ҹԅᶏⱳ Ҭ Ԋᴆ IRQҬ ̆ ᵝINTC_CTL IRQENβ

ᶏ IRQ₮Ȃ 

4.3.6. AHB2OPBҬ  

Ҭ └ ᶫԅ AHB2OPBҬ └Ȃ INTC_EN AHB2OPBIEᵝ0׆℗

ҹ1 ĬNTC_FLAG AHB2OPBIFᵝ ԍ BUSAHB2OPBҬ ԊᴆȂ̓͂

ԍAHB2OPBҬ Ḥ ̆ Ȃ 

ҹԅᶏAHB2OPBҬ Ԋᴆ IRQҬ ̆ ᵝINTC_CTL

IRQENβᶏ IRQ₮Ȃ 

4.3.7. EtherCATҬ  

Ҭ └ ᶫԅ EtherCATҬ └Ȃ INTC_EN ECATIEᵝ0׆℗ ҹ1 ̆

INTC_FLAG ECATIFᵝ ԍ EtherCATҬ ԊᴆȂ῏ԍEtherCATҬ Ḥ

̆ EtherCATȂ 

ҹԅᶏEtherCATҬ Ԋᴆ IRQҬ ̆ ᵝINTC_CTL IRQENβ

ᶏ IRQ₮Ȃ 

4.3.8. ₮  

ҹԅ ̆ ’̆ INTC_CTL IRQCKOUTᵝҹ1̆

IRQ ₮ Ȃ ̆IRQ ҹ ₮ ̂IRQMODE=1̃̆ ץ ⌠

ᶃ Ȃ 

4.4. INTC  

INTC ̔0x3A00 

4.4.1. └ ̂INTC_CTL̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 
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̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

DEAS[7:0] Ḡ  

rw  

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  DEASC 

DEASST

AT 

IRQSTAT Ḡ  IRQEN Ḡ  IRQPOL Ḡ  

IRQCKO

UT 

IRQMOD

E 

 rw r r  rw  rw  rw rw 

 

ᵝ/β    

31:24 DEAS[7:0] Ҭ  

ᵝ ԍ Ҭ ̆ ᵝҹ10usȂ 

ᵝ ҹ 0 ᴆ DEAS ȁ ᵝ ₮ᴋᵥ

Ҭ Ȃ ᵝ ҹ 0ṿ̆↕ ֟ Ҭ ṿȂ 

23:15 Ḡ  Ḡ ᵝṿȂ 

14 DEASC Ҭ  

ᵝ ҹ 1̆ ᴪ ̆ ᴪ ̂

╠ ԍ Ȃ̃ ᵝ ᵝ ̆ ᴆ ꜚ Ȃ ᴆ֟

ᴆ ᵝ ̆ ᵝҌᴪ ᵝȂ 

0̔  

1̔  

13 DEASSTAT Ҭ  

ᵝ ԍ Ҭ Ȃ 

0̔ Ҍ ԍ ̂Ҭ ᴪ IRQ ̃ 

1̔ ԍ ̂Ҭ Ҍᴪ IRQ ̃ 

12 IRQSTAT ῤ IRQ  

ᵝ ԍ ῤ IRQ ̆ῒҌ IRQENβ Ȃ 

0̔ ᶏ Ҭ ԍ  

1̔ ᶏ Ҭ ԍ  

11:9 Ḡ  Ḡ ᵝṿȂ 

8 IRQEN IRQ ₮ᶏ  

ᵝ └IRQ Ҭ ₮ⱳ Ȃ 

0̔ IRQ ₮ 

1̔ ᶏ IRQ ₮ 

7:5 Ḡ  Ḡ ᵝṿȂ 

4 IRQPOL IRQ₮  

ᴆ֟ ᴆ ᵝ ̆ ᵝҌᴪ ᵝȂ ᵝ( ҉ ᵝȁ

ᵝ EtherCATβ ) ̆ ᵝ ᵝȂ 

0̔ IRQ ₮ҹᵞ  

1̔ IRQ ₮ҹ  
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̔ IRQ ҹ ₮̂IRQMODE=0̃ ̆ ᵝ ғIRQ ₮

ҹᵞ Ȃ 

3:2 Ḡ  Ḡ ᵝṿȂ 

1 IRQCKOUT IRQ ₮ 

0̔ ₮ 

1̔ IRQ ₮ ̂ ԍ ̆ ̃ 

̔ ᵝ ҹ1 ̆IRQ ҹ ₮ ̂IRQMODE=1Ȃ̃ 

0 IRQMODE IRQ ₮  

ᴆ֟ ᴆ ᵝ ̆ ᵝҌᴪ ᵝȂ ᵝ( ҉ ᵝȁ

ᵝ EtherCATβ ) ̆ ᵝ ᵝȂ 

0̔ ₮  

1̔ ₮  

4.4.2. ̂INTC_FLAG̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

SWIF READYIF Ḡ  PHYBIF PHYAIF Ḡ  TIMIF Ḡ  PMEIF Ḡ  

rc_w1 rc_w1  r r  rc_w1  rc_w1  

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  

AHB2OP

BIF 

Ḡ  ECATIF 

 r  r 

 

ᵝ/β    

31 SWIF ᴆҬ  

INTC_EN SWIEβҹ1 ̆ ֟ Ҭ Ȃ ᴆΏ1 0Ȃ 

30 READYIF ᴆ Ҭ  

Ҭ ԍ ᴆ ‰ ̆ ҉ ᵝ Ȃ ᴆΏ1 0Ȃ 

29:28 Ḡ  Ḡ ᵝṿȂ 

27 PHYBIF PHY BҬ  

ᵝ ԍ PHY BҬ ԊᴆȂ 

26 PHYAIF PHY AҬ  

ᵝ ԍ PHY AҬ ԊᴆȂ 

25:20 Ḡ  Ḡ ᵝṿȂ 

19 TIMIF Ҭ  
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0׆ ҹ0xFFFF̆ ֟ Ҭ Ȃ ᴆΏ1 0Ȃ 

18 Ḡ  Ḡ ᵝṿȂ 

17 PMEIF PMEҬ  

ᾝ ⌠PMU_CTL Ҭ ⱳ Ԋᴆ ̆ ֟ Ҭ Ȃ

ᴆΏ1 0Ȃ 

̔ Ҭ Ҍ ԍPMEҬ Ȃ 

16:15 Ḡ  Ḡ ᵝṿȂ 

14 AHB2OPBIF AHB2OPBҬ  

ᵝ ԍ BUS AHB2OPBҬ ԊᴆȂ 

13:1 Ḡ  Ḡ ᵝṿȂ 

0 ECATIF EtherCATҬ  

ᵝ ԍ EtherCATҬ ԊᴆȂ 

4.4.3. ᶏ ̂INTC_EÑ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

̂32ᵝ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

SWIE READYIE Ḡ  PHYBIE PHYAIE Ḡ  TIMIE Ḡ  PMEIE Ḡ  

rw rw  rw rw  rw  rw  

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  

AHB2OP

BIE 

Ḡ  ECATIE 

 rw  rw 

 

ᵝ/β    

31 SWIE ᴆҬ ᶏ  

0̔ ᴆҬ  

1̔ ᶏ ᴆҬ  

30 READYIE ᴆ Ҭ ᶏ  

0̔ ᴆ Ҭ  

1̔ ᶏ ᴆ Ҭ  

29:28 Ḡ  Ḡ ᵝṿȂ 

27 PHYBIE PHY BҬ ᶏ  

0̔ ץ PHY BҬ  

1̔ ᶏ ץ PHY BҬ  

26 PHYAIE PHY AҬ ᶏ  
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0̔ ץ PHY AҬ  

1̔ ᶏ ץ PHY AҬ  

25:20 Ḡ  Ḡ ᵝṿȂ 

19 TIMIE Ҭ ᶏ  

0̔ Ҭ  

1̔ ᶏ Ҭ  

18 Ḡ  Ḡ ᵝṿȂ 

17 PMEIE PMEҬ ᶏ  

0̔ ⱳ Ҭ  

1̔ ᶏ ⱳ Ҭ  

16:15 Ḡ  Ḡ ᵝṿȂ 

14 AHB2OPBIE AHB2OPBҬ ᶏ  

0̔ AHB2OPBҬ  

1̔ ᶏ AHB2OPBҬ  

13:1 Ḡ  Ḡ ᵝṿȂ 

0 ECATIE EtherCATҬ ᶏ  

0̔ EtherCATҬ  

1̔ ᶏ EtherCATҬ  
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5. ῀/ ₮̂GPIÕ 

5.1.  

35ҩ ῀ / ₮ ̂GPIÕ Ȃ ҩ GPIO

╠ ᵬ ╠ⱳ ̆ ῀ / ₮ Ȃ ҩGPIO ץ ҹ҉  / 

Ҋ Ȃ ԍ ₮ ̆ ץ ҹ / / ₮Ȃ 

5.2.  

Â ҩ ΐ ҉  / Ҋ ⱳ ̕ 

Â  /  / ₮ᶏ └̕ 

Â ⱳ ̕ 

5.3. ⱳ  

5.3.1. GPIO  

ᵝ ̆ GPIO ῀ ̆ ῀ ҉ ̂PŨ  / Ҋ

̂PD̃ Ȃᵖ ᵝ ̆ EEPROMⱴ ̆ⱴ Ȃ ESC PDI_TYPE‗

ᵝ ∆ , PDI_TYPEԍ0x04 ̆ Digital IO ̆ PDI_TYPE

ԍ0x80 ̆ SPI EXMC Ȃ 

GPIO ᶭ ᵬ └ҹ ῀ ₮ Ȃ 

GPIO ѿҩῤ ҉ Ҋ ץ Ȃ GPIO ҹ ₮ ̆

ץ ₮ ꜚ ̔ ץ Ȃ҉Ҋ ץ ₮

EXMC / SPIḤΏ῀Ȃ 

5.3.2. Ҭ /Ԋᴆ  

ѿҩ Ҭ ₮ ȂҬ ₮ Ҭ └ ̂INTC̃ ῤ ‗ ̆ ₮

Ӟ ῤ Bitβ‗ Ȃ 

5.3.3. ⱳ  

ԍҌ ̆ ҩ ΐ Ҍ ⱳ Ȃ 

Digital IO ̔ PDI_TYPE = 0x04̆AFIO ҹDigital IO Ȃ 

PDI_TYPE = 0x80ғMCU_PDI_TYPEҹ1 ̆AFIO ҹEXMC Ȃ 

SPI ̔ PDI_TYPEԍ0x80ғMCU_PDI_TYPEԍ0 ̆AFIO ҹSPI

Ȃ 
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5-1. GPIO  

  / Ḥ   

EXMC 
pdi_type / mcu_pdi_type / 

sip_mode 

pdi_type == 0x80; 

mcu_pdi_type == 1ôb1; 

sip_mode == 1ôb0 

DIO pdi_type / sip_mode 
pdi_type == 0x04; 

sip_mode == 1ôb0 

spi8w_gpio 

pdi_type / mcu_pdi_type / 

spi_ext_mode / sip_mode / 

line_mode 

pdi_type == 0x80; 

mcu_pdi_type == 1ôb0; 

sip_mode == 1ôb0; 

line_mode == 2ôb11; 

LINKACTLED1 Ҋ  

spi4w_mii_down 

pdi_type / mcu_pdi_type / 

 spi_ext_mode / sip_mode  

/ line_mode / chip_mode 

pdi_type == 0x80; 

mcu_pdi_type == 1ôb0; 

sip_mode == 1ôb0; 

line_mode == 2ôb10; 

chip_mode == 2ôb10 

LINKACTLED1 ҉  

spi4w_mii_up 

pdi_type / mcu_pdi_type /  

spi_ext_mode / sip_mode /  

line_mode / chip_mode 

pdi_type == 0x80; 

mcu_pdi_type == 1ôb0; 

sip_mode == 1ôb0; 

line_mode == 2ôb10; 

chip_mode == 2ôb11; 

LINKACTLED1 ҉  

̆ ԍSPÎ2 / 4 / 8 ̃+MIIғchip_mode[1:0]Ҍ ԍ0x11̆ EtherCAT

0 ⌠ῤ PHY AȂ 

chip_mode[1:0]ԍ0x11̆ EtherCAT0 ⌠MII ̆ 2 ⌠ῤ PHY 

AȂ 

chip_mode[1:0]ԍ0x10̆ EtherCAT2 ⌠MII Ȃ 

chip_mode[1:0]ԍ0x00̆ ’Ҋ̆SPI + GPIO ₮Ҍ ̆ SPI + 

MII ҬMIIḤ Ҍ ₮Ȃ 
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5-1. PHYS 

PHY BPHY A
MII0 MII1

00: Two-end mode

PHY BPHY A
MII0 MII1

10: Three-terminal 
downlink mode

MII2

PHY BPHY A
MII2 MII1

11: Three-terminal 
uplink mode

MII0

 

̔ 

1. № ҉ ᵝ RST# ҹ ̆ ꜚ℗ Ȃ 

2. MII_LINKPOLḤ ᵝ ץ̆ MII_LINK Ȃ MII_LINKPOL

ԍ 0̆ MII_LINKγ ̆ 100 Mbpsῃ ȂMII_LINKPOL

ԍ 1̆ MII_LINK ̆ 100 Mbpsῃ Ȃ 

3. SYNC1_LATCH1/SYNC0_LATCH0 pad omode / io_en  ESC ῤ ‗ Ȃ 

4. Ҋ Ḥ Ҋץ Ҭ ҉Ҋ ̆ ғҌ ҹX Ȃ 

(1). spi_ext_modeԍ1ғinphy_bypassԍ 0̆ ↕chip_mode [1:0] ҹҊ

Ȃ 

(2).IO16 ҹ҉ Ҋ Ȃ 

(3).EESIZE ҹ҉ Ҋ Ȃ 

(4).IO17 ҹҊ Ҋ Ȃ 

(5).inphy_bypassԍ1 ̆MII_LINKPOL ҹ҉ Ҋ Ȃ 

PDI_TYPE̔ EtherCAT ESC PDIץ ┼ ЃESC_PDI_CTLЄȂ 

line_mode̔SPI₮⌠GPIO SPI῀ ‗פ Ȃ 

spi_ext_mode̔ 0ЃSYSCFG_CFG0ЄBit 2Ȃ 

chip_mode [1:0]̔ ᵝ ̆LINKACTLED1/LINKACTLED0Ȃ 

inphy_bypass̔ ᵝ ҹ 1̆ Ҍ ḱ Ȃ 
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5.3.4.  

GPIO ԍ ̔ 

Â ҉ Ҋ ̕ 

Â ₮ ‖ ̕ 

Â ῀ ̕ 

Â ῀ ñ0òȂ 

5-2. I / O Ȃ 

5-2.  

̂ ῀/ ₮̃ I/O pin

ESD Ḡ

 

5.3.5. ⱳ (AF) 

ҹԅ Ҍ ᴆ ̆GPIO ᴆ ѿ֓ ⱳ ⌠ῒז ҉Ȃ 

ҹ ⱳ ̔ 

Â ₮ ‖ ⱳ ̕ 

Â ₮ ‖ ꜚ̕ 

Â ῀ᶏ ̕ 

Â ҉ /Ҋ Ȃ 

5-3. ⱳ I / O ⱳ Ȃ 

5-3. ⱳ  

ESDḠ

Vdd

Vss

₮ ꜚ

῀ ꜚ

I/O 

ⱳ ₮

ⱳ ῀

 

̔ 

OSPI Ҋ̆ ԍ SPI PIN ̆ OSPI+GPIO ҊҌ ᶏ pdi_gpio15̕

OSPI+MII ҊҌ ᶏ MII_CLK25Ȃ 
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5.4. ӈ 

GPIO ̔0x3500 

5.4.1. ₮ 0̂ GPIO0_OMODE0̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

ץ ̂32β̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

OM015[1:0] OM014[1:0] OM013[1:0] OM012[1:0] OM011[1:0] OM010[1:0] Ḡ  OM008[1:0] 

rw rw rw rw rw rw  rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

OM007[1:0] OM006[1:0] OM005[1:0] OM004[1:0] Ḡ  OM002[1:0] OM001[1:0] OM000[1:0] 

rw rw rw rw  rw rw rw 

 

ᵝ/ᵝ    

31:30 OM015[1:0] Pin IO11 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM000[1:0]  

29:28 OM014[1:0] Pin OE_EXT ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM000[1:0]  

27:26 OM013[1:0] Pin IO4 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM000[1:0]  

25:24 OM012[1:0] Pin IO5 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM000[1:0]  

23:22 OM011[1:0] Pin IO6 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM000[1:0]  

21:20 OM010[1:0] Pin LATCH_IN ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM000[1:0]  

19:18 Ḡ  Ḡ ᵝṿȂ 

17:16 OM008[1:0] Pin WD_STATE ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM000[1:0]  
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15:14 OM007[1:0] Pin IO7 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM000[1:0]  

13:12 OM006[1:0] Pin IO8 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM000[1:0]  

11:10 OM005[1:0] Pin EOF ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM000[1:0]  

9:8 OM004[1:0] Pin SOF ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM000[1:0]  

7:6 Ḡ  Ḡ ᵝṿ 

5:4 OM002[1:0] Pin IO18 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM000[1:0]  

3:2 OM001[1:0] Pin IO17 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM000[1:0]  

1:0 OM000[1:0] Pin IO16 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

00̔ ₮ ̂ ᵝṿ̃ 

01̔ ₮  

10̔ ₮  

11̔Ḡ  

5.4.2. ₮ 1̂ GPIO0_OMODE1̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 0000 

ץ ̂32β̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  OM017[1:0] OM016[1:0] 

 rw rw 

 

ᵝ/ᵝ    
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31:4 Ḡ  Ḡ ᵝṿȂ 

3:2 OM017[1:0] Pin IO13 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM000[1:0]  

1:0 OM016[1:0] Pin IO12 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM000[1:0]  

5.4.3. ₮ 2̂ GPIO1_OMOD0̃ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 0000 

ץ ̂32β̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

OM115 OM114 OM113 Ḡ  OM111 OM110 Ḡ  OM108 

rw rw rw  rw rw  rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

OM107 OM106 OM105 Ḡ  OM103 OM102 OM101 OM100 

rw rw rw  rw rw rw rw 

 

ᵝ/ᵝ    

31:30 OM115[1:0] Pin LINKACTLED0 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM000[1:0]  

29:28 OM114[1:0] Pin LINKACTLED1 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM000[1:0]  

27:26 OM113[1:0] Pin EESIZE ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM000[1:0]  

25:24 Ḡ  Ḡ ᵝṿȂ 

23:22 OM111[1:0] Pin EESCL ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM000[1:0]  

21:20 OM110[1:0] Pin EESDA ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM000[1:0]  

19:18 Ḡ  Ḡ ᵝṿȂ 

17:16 OM108[1:0] Pin IO2 ₮ ᵝ 
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ᵝ ᴆ ᵝ Ȃ 

OM000[1:0]  

15:14 OM107[1:0] Pin IO1 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM000[1:0]  

13:12 OM106[1:0] Pin IO0 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM000[1:0]  

11:10 OM105[1:0] Pin WD_TRIG ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM000[1:0]  

9:8 Ḡ  Ḡ ᵝṿȂ 

7:6 OM103[1:0] Pin IO9 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM000[1:0]  

5:4 OM102[1:0] Pin IO15 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM000[1:0]  

3:2 OM101[1:0] Pin IO14 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM000[1:0]  

1:0 OM100[1:0] Pin IO10 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM000[1:0]  

5.4.4. ₮ 3̂ GPIO1_OMOD1̃ 

Ẓ ̔0x0C 

ᵝṿ̔0x0000 0000 

ץ ̂32β̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  OM117 OM116 

 rw rw 

 

ᵝ/ᵝ    

31:4 Ḡ  Ḡ ᵝṿȂ 
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3:2 OM117[1:0] Pin OUTVALID ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM000[1:0]  

1:0 OM116[1:0] Pin IO3 ₮ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

OM000[1:0]  

5.4.5. ҉ /Ҋ 0̂ GPIO0_PUD0̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 0000 

ץ ̂32β̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

PUD015[1:0] PUD014[1:0] PUD013[1:0] PUD012[1:0] PUD011[1:0] PUD010[1:0] PUD009[1:0] PUD008[1:0] 

rw rw rw rw rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

PUD007[1:0] PUD006[1:0] PUD005[1:0] PUD004[1:0] Ḡ  PUD002[1:0] PUD001[1:0] PUD000[1:0] 

rw rw rw rw  rw rw rw 

 

ᵝ/ᵝ    

31:30 PUD015[1:0] Pin IO11҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD000[1:0]  

29:28 PUD014[1:0] Pin OE_EXT҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD000[1:0]  

27:26 PUD013[1:0] Pin IO4҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD000[1:0]  

25:24 PUD012[1:0] Pin IO5҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD000[1:0]  

23:22 PUD011[1:0] Pin IO6҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD000[1:0]  

21:20 PUD010[1:0] Pin LATCH_IN҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD000[1:0]  

19:18 PUD009[1:0] Pin SYNC1_LATCH1҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 
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PUD000[1:0]  

17:16 PUD008[1:0] Pin WD_STATE҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD000[1:0]  

15:14 PUD007[1:0] Pin IO7҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD000[1:0]  

13:12 PUD006[1:0] Pin IO8҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD000[1:0]  

11:10 PUD005[1:0] Pin EOF҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD000[1:0]  

9:8 PUD004[1:0] Pin SOF҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD000[1:0]  

7:6 Ḡ  Ḡ ᵝṿȂ 

5:4 PUD002[1:0] Pin IO18҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD000[1:0]  

3:2 PUD001[1:0] Pin IO17҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD000[1:0]  

1:0 PUD000[1:0] Pin IO16҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

00̔ ̆ ҉ Ҋ ̂ ᵝṿ̃ 

01̔ ҉  

10̔ Ҋ  

11̔  

5.4.6. ҉ /Ҋ 1̂ GPIO0_PUD1̃ 

Ẓ ̔0x14 

ᵝṿ̔0x0000 0000 

ץ ̂32β̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
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Ḡ  PUD017[1:0] PUD016[1:0] 

 rw rw 

 

ᵝ/ᵝ    

31:4 Ḡ  Ḡ ᵝṿȂ 

3:2 PUD017[1:0] Pin IO13҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD000[1:0]  

1:0 PUD016[1:0] Pin IO12҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD000[1:0]  

5.4.7. ҉ /Ҋ 2̂ GPIO1_PUD0̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 0000 

ץ ̂32β̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

PUD115[1:0] PUD114[1:0] PUD113[1:0] PUD112[1:0] PUD111[1:0] PUD110[1:0] PUD109[1:0] PUD108[1:0] 

rw rw rw rw rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

PUD107[1:0] PUD106[1:0] PUD105[1:0] PUD104[1:0] PUD103[1:0] PUD102[1:0] PUD101[1:0] PUD100[1:0] 

rw rw rw rw rw rw rw rw 

 

ᵝ/ᵝ    

31:30 PUD115[1:0] Pin LINKACTLED0҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD000[1:0]  

29:28 PUD114[1:0] Pin LINKACTLED1҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD000[1:0]  

27:26 PUD113[1:0] Pin EESIZE҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD000[1:0]  

25:24 PUD112[1:0] Pin IRQ҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD000[1:0]  

23:22 PUD111[1:0] Pin EESCL҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 
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PUD000[1:0]  

21:20 PUD110[1:0] Pin EESDA҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD000[1:0]  

19:18 PUD109[1:0] Pin TESTMODE҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD000[1:0]  

17:16 PUD108[1:0] Pin IO2҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD000[1:0]  

15:14 PUD107[1:0] Pin IO1҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD000[1:0]  

13:12 PUD106[1:0] Pin IO0҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD000[1:0]  

11:10 PUD105[1:0] Pin WD_TRIG҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD000[1:0]  

9:8 PUD104[1:0] Pin SYNC0_LATCH0҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD000[1:0]  

7:6 PUD103[1:0] Pin IO9҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD000[1:0]  

5:4 PUD102[1:0] Pin IO15҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD000[1:0]  

3:2 PUD101[1:0] Pin IO14҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD000[1:0]  

1:0 PUD100[1:0] Pin IO10҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD000[1:0]  

5.4.8. ҉ /Ҋ 3̂ GPIO1_PUD1̃ 

Ẓ ̔0x1C 
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ᵝṿ̔0x0000 0000 

ץ ̂32β̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  PUD117[1:0] PUD116[1:0] 

 rw rw 

 

ᵝ/ᵝ    

31:4 Ḡ  Ḡ ᵝṿȂ 

3:2 PUD117[1:0] Pin OUTVALID҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD000[1:0]  

1:0 PUD116[1:0] Pin IO3҉ Ҋ ᵝ 

ᵝ ᴆ ᵝ Ȃ 

PUD000[1:0]  

5.4.9. EXMC└ ̂EXMC_CTL̃  

Ẓ ̔0x20 

ᵝṿ̔0x0000 0004 

ץ ̂32β̃ Ȃ 

31 30 29 28 27 26 25 24 23  22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7  6 5 4 3 2 1 0 

Ḡ  EXMCHSIZE[1:0] 

EXMCTY

PE 

 rw rw 

 

ᵝ/ᵝ    

31:3 Ḡ  Ḡ ᵝṿȂ 

2:1 EXMCHSIZE[1:0] EXMC hsize 

00̔8-bit 

01̔16-bit 

10̔32-bit 

11̔Ḡ  

0 EXMCTYPE EXMC  

0̔8-bit EXMC 
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1̔16-bit EXMC 
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6. ̂TIMER̃ 

6.1.  

 ׃ .6.1.1

ѿҩ 16β ̆ ץ ᵬ Ȃ ץ ҹ Ҭ

Ȃ № ҹ100ɛsȂ 

6.1.2. Һ  

Â ̔16β ̕ 

Â ֽҹῤ ̕ 

Â ̔ Ҋ ̕ 

Â № ̔100 ̕ 

Â ꜚ ⱳ ̕ 

Â Ҭ ₮̔ ԊᴆȂ 

6.1.3.  

6-1. ᶫԅ ῤ Ȃ 

6-1.  

Prescaler
(÷ 2500)

Down-
Counter

(16-bit)

Register
(Register set) 

CK_TIMER

CARL
(16-bit)

PSC_CLK

25MHz 10kHz

CNT
(16-bit)

Interrupt

 

6.1.4. ⱳ  

 

RCUῤ 25MHzCK_TIMERȂ 

CK_TIMER2500№ 10kHz ̂PSC_CLKȂ̃ № ҹ100ɛsȂ 

Ҋ  

TIMERx_CTL0Ҭ CENβ 1 ̆ ᴪ TIMER_CTL0Ҭ ꜚⱴ
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ṿ̂ CARL̃ⱴ ⌠TIMER_CNTҬȂ ᴆ ץ Ώ῀ ꜚⱴ ṿȂ CENβ

1̆ TIMER_CNT ⱴ ⌠ ꜚⱴ ṿ̆ ׆ ṿ Ҋ Ȃ 

ᵝ TIMER_CTL0Ҭ CENβ1׆ ҹ0̆ ↕ ꜚⱴ ṿ ∆ ҹ0xFFFFȂ

ᵝ ̆ ṿ̂CNT̃ ∆ ҹ0xFFFFȂ 

TIMER_CTL0Ҭ CENβ 1 ̆ ṿҺ ᴪ׆ ꜚⱴ ṿ ⁞⌠0Ȃѿ

⌠0̆ ṿᴪ ⌠0xFFFF̆ ғINTC_FLAGҬ TIMIFᵝ 1Ȃ INTC_EN

Ҭ TIMIEᵝ 1̆ ᴪ֟ Ҭ Ȃ ṿᴪ ׆ ꜚⱴ ṿ ⁞Ȃ

INTC_FLAGҬ TIMIFᵝ 1̆ Ώ῀1 ᵝȂ 

6-2. Ҋ ԅ ꜚⱴ ṿ0׆x63ҹ0x07 ҹ ѿҩ ᶛȂ 

6-2. Ҋ  

CEN

CNT

TIMIF

PSC_CK

100 ɛs

63 07

63 61 60 59 58 57 07 06 05 04 03 02 01 00 0762

CARL

 

6.1.5. ӈ 

̔0x0000 3800 

└ 0̂ TIMER_CTL0̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 FFFF 

̂32β̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  CEN Ḡ  

 rw  

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CARL[15:0] 

rw 

 

ᵝ/ᵝ    
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31:30 Ḡ  Ḡ ᵝṿȂ 

29 CEN ᶏ  

0̔  

1̔ ᶏ  

28:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CARL[15:0] ꜚ ṿ 

֓ᵝ ӈԅ ꜚ ṿȂ 

CENᵝ 1̆ ׆ ╠ṿ Ҋ Ȃ 

̔ CENᵝ0̆⌠1׆ ֓ᵝ ҹ0xFFFFȂ 

̂TIMER_CNT̃ 

Ẓ ̔0x04 

ᵝṿ̔0x0000 FFFF 

̂32β̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2  1 0 

CNT[15:0] 

r 

 

ᵝ/ᵝ    

31:16 Ḡ  Ḡ ᵝṿȂ 

15:0 CNT[15:0] ֓ᵝ ╠ ṿȂ 

6.2.  

 ׃ .6.2.1

ѿҩ32β ̆ ץ ᵬ Ȃ ҹ25MHzȂ 

6.2.2. Һ  

Â ̔32β ̕ 

Â ֽҹῤ ̕ 

Â ̔ ҉ Ȃ 

6.2.3.  

6-3. ᶫԅFRCῤ Ȃ 
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6-3.  

Up-Counter
(32-bit)

CK_TIMER_FREERUN

25MHz

CNT
(32-bit)

 

6.2.4. ⱳ  

 

RCUῤ 25MHzCK_TIMER_FREERUNȂ 

҉  

0׆ 0xFFFFFFFF̆ ҹ25MHzȂѿ ⌠ ṿ̆

ᴪ 0׆ Ȃ Ҍ֟ Ҭ Ȃ ᵝ̆ ∆ ҹ0Ȃ 

╠ ṿ FRC_CNT׆ץ Ҭ Ȃ 

ᵝԊᴆ 160 Ȃ 

6.2.5. ӈ 

̔0x0000 3808 

̂FRC_CNT̃ 

Ẓ ̔0x00 

ᵝṿ̔0x0000 0000 

ץ ̂32β̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

CNT[31:16] 

r 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CNT[15:0] 

r 

 

ᵝ/ᵝ    

31:0 CNT[31:0] ֓ᵝ ╠ ṿȂ 

ᵝ̆ ֓ᵝ ∆ ҹ 0̆ ғ ׆ 0 ҉ Ȃ 

⌠ ṿ̆ ֓ᵝ ҹ 0̆ ׆ 0 ҉ Ȃ 
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̔ ᵝԊᴆ 160 Ȃ 
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7. ̂PDI Wrapper̃ 

GDSCNҬ̆EXMC SPI SLAVE ѿҩ ԍ ȂPDI Wrapper

ԍ SPIEXMCӊ Ȃῤ ԅңҩ FIFŎҩ 16X32ᵝȂSPI SLAVE

EXMCѿ ᵬѿҩ̆ MCU_PDITYPE Ȃ 

7-1. PDI Wrapper 

SPI ׆

(PDI wrapper)

EXMC

ASYNC Ώ

FIFO

ASYNC 

FIFO

AHB Һ SPI_BUS

EXMC_BUS

AHB

BUS

OPB

Ώ

RCU

HCLK

PDI_CLK

mcu_pditype mcu_pditype

mcu_pditype

mcu_pditype

 

SPI׆ EXMCҌ ȂSPI׆ EXMC AHB ̆

FIFO ΏFIFO ῤ RAM ȂEXMC ҍSPI׆ Ȃ 

MCU_PDITYPE ᵬ Ȃ MCU_PDITYPEҹ0 ̆ SPI׆

ץ ῤ Ȃ MCU_PDITYPEҹ1 ̆ EXMCץ ῤ Ȃ 

PDI_CLKҹ SPI_SLAVEȁEXMC ASYNC_FIFOᶫ Ȃ MCU_PDITYPEҹ

0 P̆DI_CLKSPI_SCKȂ MCU_PDITYPEҹ1 P̆DI_CLKEXMC_CLKȂ

HCLKѿҩ100MHz ̆ҹASYNC_FIFOȁSPI_SLAVEEXMCᶫ Ȃ 

7.1. SPI / QSPI / OSPI׆  

 ׃ .7.1.1

EtherCATSPI / QSPI / OSPI׆ Ȃ 

7.1.2. Һ  

Â SPI ҹ100MHz̕ 
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Â ֽ ׆ ̕ 

Â ҉ ̕ 

Â ᾢ ᾢ₮ ‖ Ȃ 

7.1.3.  

SPI 7-2. SPI Ȃ 

7-2. SPI  

AHB BUS

WRFIFO

RDFIFO

SPI/QSPI slave

AHB 
master

TXRX control

32bits 
shift

Write/Read

Address

Wrdata

Rddata

SYSCLK

CS

I(IO0)

O(IO1)

IO2

IO3

IO4

IO5

IO6

IO7

SCK

 

7.1.4. SPIḤ  

 

SPI / QSPI׆ ң ̔4 6 Ȃ Ὲ῍ ̆

SCK CSȂ 

7-1. 4  

   

SCK SPI  

CS ׆  

I ῀ ̆ SPI / QSPIҺ  

O ₮ ̆ᴰ ⌠ SPI / QSPIҺ  

7-2. 6  

   

SCK SPI / QSPI CLK 

CS ׆  

SIO0 
῀ ₮ ̆ SPI / QSPIҺ ᴰ ⌠

SPI / QSPIҺ  

SIO1 
῀ ₮ ̆ SPI / QSPIҺ ᴰ ⌠

SPI / QSPIҺ  
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SIO2 
῀ ₮ ̆ SPI / QSPIҺ ᴰ ⌠

SPI / QSPIҺ  

SIO3 
῀ ₮ ̆ SPI / QSPIҺ ᴰ ⌠

SPI / QSPIҺ  

7-3. 8 Ҋ OSPI 

   

SCK SPI / QSPI  

CS ׆  

SIO0 

῀ ₮ ̆ SPI / QSPIҺ ᴰ ⌠

SPI / QSPIҺ  

SIO1 

῀ ₮ ̆ SPI / QSPIҺ ᴰ ⌠

SPI / QSPIҺ  

SIO2 

῀ ₮ ̆ SPI / QSPIҺ ᴰ ⌠

SPI / QSPIҺ  

SIO3 

῀ ₮ ̆ SPI / QSPIҺ ᴰ ⌠

SPI / QSPIҺ  

SIO4 

῀ ₮ ̆ SPI / QSPIҺ ᴰ ⌠

SPI / QSPIҺ  

SIO5 
῀ ₮ ̆ SPI / QSPIҺ ᴰ ⌠

SPI / QSPIҺ  

SIO6 

῀ ₮ ̆ SPI / QSPIҺ ᴰ ⌠

SPI / QSPIҺ  

SIO7 

῀ ₮ ̆ SPI / QSPIҺ ᴰ ⌠

SPI / QSPIҺ  

7.1.5. SPI/QSPI/OSPI ׆ └  

 

SPI׆ ᶏץ FIFOȂ SPI Ҋ ȁ ᵝ

̆ 100MHzȂQSPI ᶏ ᵝ ̆ ғӞץ 80MHz

ȂOSPI ᶏ ῇᵝ ̆ ғӞץ 80MHz Ȃ 

 

Ҋץ SPI / QSPI / OSPI ᶫ ⱳ ̔ 
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Â ̔4 ̂ ȁ ȁ ῀ ₮̃ 80MHzȂұ ȁפ

Ȃ ᶏ dummy Ȃ ̆ΐ ȁ ⁞

ⱳ Ȃ 

Â  / ₮ ̔4 6 ̂ ȁ ȁ ץ̃₮/῀ 80MHz

Ȃұ פ ̆ Ȃ ᶏ dummy Ȃΐ ȁ ⁞

Ȃ 

Â  / I/O 4̔ 6 ̂ ȁ ȁ ῀/₮ ץ̃ 80MHz Ȃ

ұ ̆פ Ȃ dummy ̂ Ȃ̃ΐ ȁ ⁞

ѿ Ȃ 

Â QSPI ̔6 ̂ ȁ ȁ ῀/₮̃ 80MHzΏ῀ Ȃ

ȁפ Ȃ ᶏ Ȃ ̆ΐ ȁ ⁞

ⱳ Ȃ 

Â OSPI ̔10 ̂ ȁ ȁ ῀/₮̃ Ώ῀80MHzȂ ȁפ

Ȃ dummy Ȃΐ ȁ ⁞

Ȃ 

Â ̂ ȁ ȁ ῀ ₮̃Ώ῀ 80MHzȂұ ȁפ

Ȃΐ ȁ ⁞ Ώ῀Ȃ 

Â  / Ώ῀̔4 6 ̂ ȁ ȁ ץ̃₮/῀ 80MHz Ώ῀Ȃ

ұ פ ̆ Ȃΐ ȁ ⁞ Ώ῀Ȃ 

Â / / Ώ῀̔4 6 ̂ ȁ ȁ ץ̃₮/῀ 80MHz Ώ

῀Ȃұ ̆פ Ȃ Ώ῀̆ΐ ȁ ⁞ Ȃ 

Â QSPIΏ῀̔6 ̂ ȁ ȁ ῀/₮̃ 80MHzȂ ȁפ

Ȃ Ώ῀̆ΐ ȁ ⁞ ⱳ Ȃ 

Â OSPIΏ̔10 ̂ ȁ ȁ ῀/₮̃ Ώ῀ 80MHzȂ ȁפ

Ȃ Ώ῀̆ΐ ȁ ⁞ ⱳ Ȃ 

ᵬ  

SCK ῀ ҉ ̆IO [7:0]҉ ῀ Ȃ IO [7:0]҉̆ ₮

Ҋ ꜚȂSCK ῀ ץ ‖ ᵞ ‖Ȃ CS ῀ҹ

̆IO [7:0]῀ ̆IO [7:0]₮ ҹ҈ Ȃ 

SPI Ҋ 8̆β פ CS ѿҩ ῀ ҉ Ȃ פ I/IO0

ұ ῀Ȃ 

ԍ Ώ ңҩ̆פ פ Ȃ פ Ҍ ̆ ұץ ῀̆

ҩ ῀ 2β 4β Ȃ ץ ̆p ҹ

Ȃ 15β 14β ꜚ ⁞̂10b̃ ꜚ ̂01b̃ץ

Ȃ̂ ῤ FIFŎ 15β 14β ̃ 

ԍ ̆פ ӊ dummy Ȃ dummy ̆ Ҍ

ꜚ ₮Ȃdummy ̃ױ̂ ұ ῀ ̆ 2ᵝȁ4ᵝ 8ᵝȂ ұ

῀ ̆ 2β 4β Ȃ 

ԍ Ώ ѿҩ̆פ ҩ 32β dummy ӊ ̂ ̆ ↕ ױ

Ȃ̃ ұ ῀ ̆ ҩ ῀ 2β ȁ4β 8β Ȃ 
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QSPI I/ÔEQIÕ SPI׆פ ῀ Ȃѿ ῀QSPI ̆

ȁפ ȁ ҩ 4ᵝȂQSPI ᶏץ I/O

̂RSTQIÕ פ ₮Ȃ 

OSPI SPIᶏ ñ ῇᵝ I/ÔEOIÕò פ ῀ Ȃѿ ῀ OSPI ̆

ѿ ȁפ ȁdummy ҩ 8ᵝȂOSPI ᶏץ ñ

ῇᵝI/ÔRSTQIÕò פ ₮Ȃ 

ȁפ ץ ᵝ̂MSB̃ ԋᵝ̂di-bit̃

̂nibblẽҹᾢ ᴰ Ȃ ץ ̂MSB̃ҹᾢ ᴰ Ȃ ץ ᵞ

̂LSB̃ҹᾢ ᴰ ̂ Ȃ̃ 

SPI 100MHz῀ Ȃ̂ ᶛ ̔ ԍQSPĬפ ҹ 4̆

ҹ 100MHzȂ Һ ̆Һ ᶏץ ᵞ ̂ ԍ ԍ

60MHz̃̃Ȃ 

SPI ӊפ 50 ̂CS 50 Ȃ̃ 

7-4. SPIפ↓₮ԅSPI Ҋ Ȃפ 7-5. QSPIפ↓₮ԅQSPIפȂ 7-6. 

OSPIפ↓₮ԅOSPIפȂҌ Ҍפ ᶏ Ȃ 

7-4. SPIפ 

ᵝ  פ  
פ

ṿ  

dummy

  
 

 

EQIO ᶏ QSPI 1-0-0 38h 0 0 0 100Mhz 

EOIO ᶏ OSPI 1-0-0 3Ah 0 0 0 100Mhz 

RSTIO ᶏ SPI 1-0-0 FFh 0 0 0 100Mhz 

 

READ  1-1-1 0Bh 2 1 4 to Ð 100Mhz 

SDOR SPI ₮  1-1-2 3Bh 2 1 4 to Ð 100Mhz 

SDIOR SPI I/O  1-2-2 BBh 2 2 4 to Ð 100Mhz 

SQOR SPI ₮  1-1-4 6Bh 2 1 4 to Ð 100Mhz 

SQIOR SPI I/O  1-4-4 EBh 2 4 4 to Ð 100Mhz 

Ώ 

WRITE Ώ 1-1-1 02h 2 0 4 to Ð 100Mhz 

SDDW SPI ₮Ώ 1-1-2 32h 2 0 4 to Ð 100Mhz 

SDADW SPI I/OΏ 1-2-2 B2h 2 0 4 to Ð 100Mhz 

SQDW SPI ₮Ώ 1-1-4 62h 2 0 4 to Ð 100Mhz 

SQADW SPI I/OΏ 1-4-4 E2h 2 0 4 to Ð 100Mhz 

7-5. QSPIפ 

ᵝ  פ  
פ

ṿ  

dummy

  
 

 

RSTQIO ᵝ QSPI 4-0-0 FFh 0 0 4 to Ð 100Mhz 
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READ  4-4-4 0Bh 2 3 4 to Ð 100Mhz 

Ώ 

WRITE Ώ 4-4-4 02h 2 0 4 to Ð 100Mhz 

7-6. OSPIפ 

ᵝ  פ  
פ

ṿ  

dummy

  
 

 

RSTOIO ᵝ OSPI 8-0-0 FFh 0 0 4 to Ð 100Mhz 

 

READ  8-8-8 0Bh 2 8 4 to Ð 100Mhz 

Ώ 

WRITE Ώ 8-8-8 02h 2 0 4 to Ð 100Mhz 

̔ᵝ ̔ ᵝפ ̆  / dummyᵝ ̆ ᵝ Ȃᶛ ̆1-2-4 ᶏפ 1

̆  / dummyᶏ 2 ̆ ᶏ 4 Ȃ 

SPI  פ

ᶏ QSPI 

ᶏ QSPIפ ᵬ ҹQSPIȂ ֽפ SPI Ҭ ̆ ғֽ

80MHz Ȃ פ QSPI ҬҌ Ȃ 

ᾢ CS ҹ Ḥ SPI Ȃ8β EQIOפ 3̆8h̆ ᵝ I/IO[0]

῀̆ ҩ ῀ѿᵝȂ CS ῀ ҹ ץ Ȃ 

7-3. ᶏ QSPI ԅᶏ QSPIפȂ 

7-3. ᶏ QSPI 

1 2 3 4 5 6 7 8

CS

1 2 3 4 5 6 7 8

SCK(active 
low)

SCK(active 
high)

0 1 1 1 0 0 0SI 0

zSO

Instruction

 

ᶏ OSPI 

OSPIפ ᵬ ҹOSPIȂ ҩ ֽפ SPI Ҭ ̆ғֽ

80MHz ȂOSPI Ҍ  Ȃפ

ᾢ CS ҹ SPI Ȃ8β EOIO3̆פAh̆ ᵝ ῀⌠I/IO[0]
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̆ ҩ ѿᵝȂ CS ῀ ҹ ץ Ȃ 

7-4. ᶏ OSPI ԅᶏ OSPIפȂ 

7-4. ᶏ OSPI 

1 2 3 4 5 6 7 8

CS

1 2 3 4 5 6 7 8

SCK(active 
low)

SCK(active 
high)

0 1 1 1 0 1 0SI 0

SO

 

ᵝQSPI 

ᵝQSPI / OSPIפ ᵬ ҹSPIȂ ҩ פ 80 MHzSPI 

/ QSPI / OSPI Ҭᶏ Ȃ 

SPI / QSPI / OSPI ᾢᶏ CS ҹ Ȃ8β RSTQIŎפ

FFh̆ SPI Ҋ̆ I/IO[0]̆ ҩ ῀ѿᵝ̕ QSPI Ҋ̆ IO[3:0]

̆ ҩ ῀ ᵝȂCS ῀ ҹ ץ Ȃ 

7-5. SPI ᵝSPI ԅSPI Ҋ SPIפȂ 

7-6. QSPI ᵝQSPI ԅQSPI Ҋ ᵝQSPIפȂ 

7-7. OSPI ᵝOSPI ԅOSPI Ҋ ᵝOSPIפȂ 

7-5. SPI ᵝSPI 

1 2 3 4 5 6 7 8

CS

1 2 3 4 5 6 7 8

SCK(active 
low)

SCK(active 
high)

1 1 1 1 1 1 1SI 1

SO
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7-6. QSPI ᵝQSPI 

1 2

CS

1 2

SCK(active 
low)

SCK(active 
high)

FSIO[3:0] F

 

7-7. OSPI ᵝOSPI 

1

CS

1

SCK(active 
low)

SCK(active 
high)

FSIO[7:0]

 

SPI  פ

SPI / QSPI ҊץȂפ ԍ  Ȃפ

 

ԅ ̆ CS ҹ ‖ Ȃ ңᵝ

ꜚ ̂address[15:14]=01b̃ ꜚ ⁞̂address[15:14]=10bȂ̃ῤ DWORD

֓ᵝ ⱴȁ⁞ Ḡ Ҍ ȂḠ ῤ ԍ Ȃ 

 

פ ῀ ףפ ץ dummy ̆ ҩ ᵝ ῀ѿҩᵝ̆ ץ ҩ ᵝ ₮

Ȃ QSPI Ҋ̆ ףפ ץ dummy ҩ ᵝ ῀ ҩᵝ̆ ץ

ҩ ᵝ ₮ ҩᵝȂ פ SPIQSPI Ҭ ⌠ ̆ 80 MHzȂ 

SPI / QSPI / OSPI ᾢ CS ҹ Ȃ SPI Ҋ̆ 8β

READ0פBh͂ ⌠I/O[0]̆ ңҩ 1ҩ dummyȂ QSPI

Ҋ̆ 8β FASTREADפ ῀⌠IO[3:0]̆ ңҩ 3ҩ dummy

Ȃ ԅ ῤ ѿҩ Ȃ OSPI Ҋ̆ 8β FASTREADפ ῀

⌠IO[7:0]̆ ңҩ 8ҩ dummyȂ ԅ ῤ ѿ

ҩ Ȃ 

ѿҩdummyβ̂ ̃ ҉ ӊ Ҋ Ŏ/IO[1] ꜚ ׆̆

ᵞ ᵝ ᵝ Ȃ ԍQSPI ĬO[3:0]׆ ᵞ ᵝ ᵝ
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ꜚȂ ԍOSPI ĬO[7:0]׆ ᵞ ᵝ ᵝ ꜚȂῒᵩ ᵝ

Ҋ ҉ ₮Ȃ 

CS ῀ ҹ ץ Ȃ ̆O/IO [7:0] ҹ Ȃ 

7-8. SPI ԅSPI Ҋῖ ҩ ҩ Ȃ 

7-9. QSPI ԅQSPI Ҋῖ ҩ ҩ Ȃ 

7-10. OSPI ԅOSPI Ҋῖ ҩ ҩ Ȃ 

7-8. SPI  

1 2 3 4 5 6 7 8

CS

1 2 3 4 5 6 7 8

SCK(active 
low)

SCK(active 
high)

0 0 0 1 0 1 1SI 0

SO

9 10 11 12 13 14 15 16

dec

9 10 11 12 13 14 15 16

i

nc
A13 A12 A11 A10 A9 A8 A7

24 25

24 25

ŀ

ŀ

ŀ A0

32 33 34 62 63 64

32 33 62 63

ŀ

ŀ

x ŀ x

ŀ

ŀ

X X ŀ X X X

64

Instruction Address 1 dummy byte

D7 D6 ŀ D26 D25 D24

Data 
SPI Read Single Register  

1 2 3 4 5 6 7 8

CS

1 2 3 4 5 6 7 8

SCK(active 
low)

SCK(active 
high)

0 0 0 1 0 1 1SI 0

SO

9 10

dec

9 10

i

nc
A13

24 25

24 25

ŀ

ŀ

ŀ A0

32 33 34 62 63 64

32 33

ŀ

ŀ

x ŀ x

ŀ

ŀ

X X ŀ X X X

Instruction
Address 1 dummy byte

D7 D6 ŀ D24 D7 D6

Data 1

ŀ

ŀ

ŀ X X X

ŀ D26 D25 D24

Data m Data m+1 Data n

SPI Read Multiple Register  

7-9. QSPI  

1 2 3 4 5 6 7 8

CS

1 2 3 4 5 6 7 8

SCK(active 
low)

SCK(active 
high)

SIO[3:0]

9 10 11 12 13 14 15 16

9 10 11 12 13 14 15 16

19 20

19 20

ŀ

ŀ

ŀ H3 L3

Instruction Address 3 dummy bytes

QSPI Read Single Register

0 B H1 L1 H0 L0 x x x x x x H0 L0 H1 L1

Data 
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1 2 3 4 5 6 7 8

CS

1 2 3 4 5 6 7 8

SCK(active 
low)

SCK(active 
high)

SIO[3:0]

9 10 11 12 13 20 21

9 10 11 12 20 21

ŀ

ŀ

ŀ H3 L3

Instruction Address 3 dummy bytes

QSPI Read Multiple Register

0 B H1 L1 H0 L0 x x x x x x H0 L3 H0

Data 1

13

ŀ

Data m Data 
m+1

Data n

 

7-10. OSPI  

1 2 3 4 5 6 7 8

CS

1 2 3 4 5 6 7 8

SCK(active 
low)

SCK(active 
high)

SIO[3:0]

9 10 11 12 13 14 15

9 10 11 12 13 14 15

Instruction Address 8 dummy bytes

OSPI Read Single Register

0B B1 B0 x x x x x x x x B0 B1 B2 B3

Data 

 

OSPI Read Multiple Register

1 2 3 4 5 6 7 8

CS

1 2 3 4 5 6 7 8

SCK(active 
low)

SCK(active 
high)

SIO[3:0]

9 10 11 12 13 14 15

9 10 11 12 13 14

Instruction Address 8 dummy bytes

0B B1 B0 x x x x x x x x B0 B1 B2 B3

Data 1

ŀ

ŀ

B0 B1 B2 B3ŀ

ŀ
Data m

 

₮  

SPI ₮ ץפ ѿᵝ ῀ פ ץ dummy̆ ץ ңᵝ

₮ Ȃ ֽפ SPI ̆ ғֽ 80MHz Ȃ Ҍפ

QSPI Ȃ 

ᾢ CS ҹ Ḥ SPI Ȃ ῀8β SDOR̆פ 3Bh̆⌠IO [0]

̆ ңҩ ѿҩ dummyȂ ԅ ῤ ѿҩ

Ȃ 

ѿҩdummyԋ └ᵝ ҉ ӊ Ҋ ׆̆ ᵞ ᵝ

ᵝ ꜚIO[1:0]Ȃῒᵩ ԋ └ᵝ Ҋ ҉ ₮Ȃ 
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CS ῀ ҹ ץ Ȃ IO [1:0] ҹ Ȃ 

7-11. SPI ₮ ԅῖ ҩ ҩ ₮ Ȃ 

7-11. SPI ₮  

1 2 3 4 5 6 7 8

SCS#

1 2 3 4 5 6 7 8

SCK(active 
low)

SCK(active 
high)

0 1 1 1 0 1 1SIO0 0

SIO1

9 10 11 12 13 14 15 16

dec

9 10 11 12 13 14 15 16

i

nc
A13 A12 A11 A10 A9 A8 A7

24 25

24 25

ŀ

ŀ

ŀ A0

32 33 34 46 47 48

32 33 46 47

ŀ

ŀ

x ŀ x

ŀ

ŀ

D6 D4 ŀ D28 D26 D24

48

Instruction Address 1 dummy byte

D7 D5 ŀ D29 D27 D25

Data 
SPI Dual Output Read Single Register  

1 2 3 4 5 6 7 8

SCS#

1 2 3 4 5 6 7 8

SCK(active 
low)

SCK(active 
high)

SIO1

9 10

dec

9 10

i

nc
A13

24 25

24 25

ŀ

ŀ

ŀ A0

32 33 34 62 63 64

32 33

ŀ

ŀ

x ŀ x

ŀ

ŀ

D6 D4 ŀ D24 D6 D4

Instruction
Address 1 dummy byte

D7 D5 ŀ D25 D7 D5

Data 1

ŀ

ŀ

ŀ D28 D26 D24

ŀ D29 D27 D25

Data m Data m+1 Data n

SPI Dual Output Read Multiple Register

0 1 1 1 0 1 1SIO0 0

 

₮  

SPI ₮ ץפ ѿᵝ ῀ פ ץ dummy̆ ץ

ᵝ ₮ Ȃ פ SPI ғ̆ ҹ80MHzȂ פ QSPI

ҬҌ Ȃ 

ᾢ ᶏCS ҹ SPI Ȃ ῀8β SQORפ 6̆Bh̆⌠IO [0]

̆ ңҩ ѿҩ dummyȂ ῤ Ȃ 

ѿҩdummyβ҉ ӊ Ҋ ̆IO [3:0] ׆̆ꜚ ᵞ

ᵝ ᵝ Ȃῒᵩ ᶭ ₮Ȃ 

CS ῀ ҹ ץ Ȃ ̆IO [3:0]҈ Ȃ 

7-12. SPI ₮ ԅῖ ₮ Ȃ 
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7-12. SPI ₮  

1 2 3 4 5 6 7 8

CS

1 2 3 4 5 6 7 8

SCK(active 
low)

SCK(active 
high)

0 1 0 1 0 1 1SIO0 1

SIO1

9 10 11 12 13 14 15 16

dec

9 10 11 12 13 14 15 16

i

nc
A13 A12 A11 A10 A9 A8 A7

24 25

24 25

ŀ

ŀ

ŀ A0

32 33 34 38 39 40

32 33 38 39

ŀ

ŀ

x ŀ x

ŀ

ŀ

D4 D0 ŀ D20 D28 D24

40

Instruction Address 1 dummy byte

D5 D1 ŀ D21 D29 D25

Data 

SPI Quad Output Read Single Register

SIO3

D7 D2 ŀ D22 D30 D26

Data SIO4

D7 D3 ŀ D23 D31 D27

Data 

 

1 2 3 4 5 6 7 8

CS

1 2 3 4 5 6 7 8

SCK(active 
low)

SCK(active 
high)

SIO1

9 10

dec

9 10

i

nc
A13

24 25

24 25

ŀ

ŀ

ŀ A0

32 33 34

32 33

ŀ

ŀ

x ŀ x

ŀ

ŀ

D4 D0 ŀ D24 D4 D0

Instruction
Address 1 dummy byte

D6 D1 ŀ D25 D5 D1

ŀ

ŀ

ŀ D16 D28 D24

ŀ D17 D29 D25

SPI Quad Output Read Multiple Register

0 1 1 1 0 1 1SIO0 0

SIO3

D6 D2 ŀ D18 D30 D26

SIO4

D7 D3 ŀ D19 D31 D27

Data m+1

D6 D2 ŀ D26

D7 D3 ŀ D27

Data 1 Data m Data n

 

῀ / ₮  

SPII/O פ ῀ ףפ ѿᵝ̆ dummyңᵝ̆ ₮ ңᵝȂ

פ SPI Ҭ ғ̆ 80MHzȂ פ QSPI Ҭ

Ҍ Ȃ 

ᾢ CS ҹ SPI Ȃ ̆ 8β SDIOR̆פ BBh̆ ῀⌠

IO [0]̆ ңҩ 2ҩdummy ῀⌠IO [1:0]Ȃ ֓ ԅ

ῤ ѿҩ Ȃ 

ѿҩdummyԋ └ᵝ ҉ ӊ Ҋ ҉̆IO [1:0] ׆̆ꜚ

ᵞ ᵝ ᵝ Ȃῒᵩ ԋ └ᵝ Ҋ ҉ ₮Ȃ 

CS ῀ ҹ ץ Ȃ ̆IO [1:0]ԍ҈ Ȃ 

7-13. SPII/O ԅῖ ҩ ҩ I/O Ȃ 
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7-13. SPII/O  

1 2 3 4 5 6 7 8

CS

1 2 3 4 5 6 7 8

SCK(active 
low)

SCK(active 
high)

1 1 1 1 0 1 1SIO0 0

SIO1

9 10 11 12 13 14 15 16

dec

9 10 11 12 13 14 15 16

i

nc

A13

A12

A11

A10

A9

A8

A7

17 18

17 18

x

24 25 26 38 39 40

24 25 38 39

ŀ

ŀ

x ŀ x

ŀ

ŀ

D6 D4 ŀ D28 D26 D24

40

Instruction

Address 2 dummy bytes

D7 D5 ŀ D29 D27 D25

Data 

SPI Dual I/O Read Read Single Register

A6

A5

A4

A3

A2

A1

A0 x

x ŀ x

 

SPI Dual I/O Read Multiple Register

1 2 3 4 5 6 7 8

CS

1 2 3 4 5 6 7 8

SCK(active 
low)

SCK(active 
high)

1 1 1 1 0 1 1SIO0 0

SIO1

9 10 11 12 13 14 15 16

dec

9 10 11 12 13 14 15 16

i

nc

A13

A12

A11

A10

A9

A8

A7

17 18

17 18

x

24 25 26

24 25

ŀ

ŀ

x ŀ x

ŀ

ŀ

D6 D4 ŀ D28 D26 D24

Instruction

Address 2 dummy bytes

D7 D5 ŀ D29 D27 D25

Data 1

A6

A5

A4

A3

A2

A1

A0 x

x ŀ x

Data m

 

῀ / ₮  

SPI I/O ץפ ҩ ѿᵝ ῀ פ ̆ dummyץ ҩ ᵝ ῀̆

ץ ҩ ᵝ ₮ Ȃ ֽפ SPI Ҭ ̆ғ ҹ80 MHzȂ

פ QSPI ҬҌ Ȃ 

ᾢ CS ҹ SPI Ȃ ῀8β SQIORפEBh⌠IO [0]̆

῀ңҩ 4ҩdummy⌠IO [3:0]Ȃ ԅ ῤ ѿҩ

Ȃ 

ѿҩdummy ҉ ӊ Ҋ ̆IO [3:0] ꜚ ׆̆

ᵞ ᵝ ᵝ Ȃῒᵩ Ҋ ҉ᶭ ₮Ȃ 

CS ῀ ҹ ץ Ȃ ̆IO [3:0]ҹ Ȃ 

7-14. SPI I/O ԅῖ ҩ ҩ ₮ Ȃ 
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7-14. SPI I/O  

1 2 3 4 5 6 7 8

CS

1 2 3 4 5 6 7 8

SCK(active 
low)

SCK(active 
high)

1 1 0 1 0 1 1SIO0 1

SIO1

9 10 11 12 13 14 15 16

A13

9 10 11 12 13 14 15 16

A12

A9

A8

A5

A4

A1

A0

x

17 18

17 18

x

20 21 22 26 27 28

20 21 26 27

x x

ŀ

ŀ

D4 D0 ŀ D16 D28 D24

28

Instruction
D5 D1 ŀ D17 D29 D25

x

x

x

x

x

x

x x

x x

SIO0

SIO1 dec

i

nc

A11

A10

A7

A6

A3

A2

x x

x x D6 D2 ŀ D18 D30 D26

Address 4 dummy bytes

D7 D3 ŀ D19 D31 D27

Data 

SPI Quad I/O Read Read Single 

Register

x

x

x

x

x

x

x x

x x

x

x

x

x

19

19

 

SPI Quad I/O Read Multiple Register

1 2 3 4 5 6 7 8

CS

1 2 3 4 5 6 7 8

SCK(active 
low)

SCK(active 
high)

1 1 0 1 0 1 1SIO0 1

SIO1

9 10 11 12 13 14 15 16

A13

9 10 11 12 13 14 15 16

A12

A9

A8

A5

A4

A1

A0

x

17 18

17 18

x

20 21 22

20 21

x x

ŀ

ŀ

D4 D0 ŀ D16 D28 D24

Instruction
D5 D1 ŀ D17 D29 D25

x

x

x

x

x

x

x x

x x

SIO0

SIO1 dec

i

nc

A11

A10

A7

A6

A3

A2

x x

x x D6 D2 ŀ D18 D30 D26

Address 4 dummy bytes

D7 D3 ŀ D19 D31 D27

Data 1

x

x

x

x

x

x

x x

x x

x

x

x

x

19

19

Data m

 

SPI Ώ  פ

SPI / QSPI ҩΏ ҊץȂפ ԍ Ώ  Ȃפ

Ώ῀ 

Ḡ ‖ ῀ ̆ ץ Ȃ ңᵝ ꜚ

̂address[15:14]=01b̃ ꜚ ⁞̂address[15:14]=10bȂ̃ῤ DWORD ֓ᵝ

ȁ ⁞ Ḡ Ҍ ȂḠ ῤ ñβ ᵬò ῒז Ώ῀

Ȃ 

Ώ῀ 

Ώ פ ῀ ףפ ץ ̆ ҩ ῀ѿᵝȂ QSPI Ҋ̆ ףפ

ҩ ῀ ᵝȂ פ SPIQSPI Ҭ ⌠ ̆

80MHzȂ 

SPI/QSPI ᾢ CS ҹ Ȃ SPI Ҋ̆8β Ώ῀ 02hפ

῀⌠I/IO[0]̆ ңҩ Ȃ QSPI Ҋ 8̆β Ώ῀ 02h͂פ ⌠IO[3:0]̆

ңҩ Ȃ OSPI Ҋ̆8β Ώ῀ 02h͂פ ⌠IO[7:0]̆ ңҩ

Ȃ ῤ ѿҩ Ȃ 

Ȃ ԍSPI ̆ ῀⌠I/IO[0]̆׆ ᵞ ᵝ̂LSB̃ ᵝ
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Ȃ ԍQSPI ̆ ץ ̂nibblẽ IO[3:0]῀̆׆ ᵞ ᵝ ᵝ

Ȃ ԍOSPI ̆ ץ IO[7:0]῀ ׆̆ ᵞ ᵝ ᵝ Ȃῒᵩ

ᵝ ҉ ῀Ȃ 32β ῀ ̆ Ώ῀ Ȃ CS

̆ Ώ῀32β ̆↕Ώ῀ ҹ ̆ Ҍ Ȃ 

CS ῀ ҹ ץ Ȃ 

7-15. SPIΏ῀ ԅSPI Ҋῖ ҩ ҩ Ώ῀Ȃ 

7-16. QSPIΏ῀ ԅQSPI Ҋῖ ҩ ҩ Ώ῀Ȃ 

7-17. OSPIΏ῀ ԅOSPI Ҋῖ ҩ ҩ Ώ῀Ȃ 

7-15. SPIΏ῀ 

1 2 3 4 5 6 7 8

CS

1 2 3 4 5 6 7 8

SCK(active 
low)

SCK(active 
high)

SO

9 10 11 12 13 14 15 16

dec

9 10 11 12 13 14 15 16

i

nc
A13 A12 A11 A10 A9 A8 A7

24 25

24 25

ŀ

ŀ

ŀ A0

32 33 34 62 63 64

32 33 62 63

ŀ

ŀ

x ŀ x

ŀ

ŀ 64

Instruction Address 1 dummy byte

D7 D6 ŀ D26 D25 D24

Data 

SPI Write Single Register

0 0 0 0 0 1 0SI 0

 

1 2 3 4 5 6 7 8

CS

1 2 3 4 5 6 7 8

SCK(active 
low)

SCK(active 
high)

0 0 0 0 0 1 0SI 0

SO

9 10

dec

9 10

i

nc
A13

24 25

24 25

ŀ

ŀ

ŀ A0

32 33 34 62 63 64

32 33

ŀ

ŀ

x ŀ x

ŀ

ŀ

Instruction
Address 1 dummy byte

D7 D6 ŀ D24 D7 D6

Data 1

ŀ

ŀ

ŀ D26 D25 D24

Data m Data m+1 Data n

SPI Write Multiple Register
 

7-16. QSPIΏ῀ 

1 2 3 4 5 6 7

CS

1 2 3 4 5 6 7

SCK(active 
low)

SCK(active 
high)

SIO[7:0]

Instruction Address Data 

OSPI Write Single Register

0B B1 B0 B0 B1 B2 B3
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OSPI Write Multiple Register

1 2 3 4 5 6 7 8

CS

1 2 3 4 5 6 7 8

SCK(active 
low)

SCK(active 
high)

SIO[7:0]

9

9

Instruction Address Data 1

0B B1 B0 B0 B1 B2 B3 B0 B2 B3

ŀ

ŀ

ŀ

Data m

 

7-17. OSPIΏ῀ 

1 2 3 4 5 6 7

CS

1 2 3 4 5 6 7

SCK(active 
low)

SCK(active 
high)

SIO[7:0]

Instruction Address Data 

OSPI Write Single Register

0B B1 B0 B0 B1 B2 B3

 

OSPI Write Multiple Register

1 2 3 4 5 6 7 8

CS

1 2 3 4 5 6 7 8

SCK(active 
low)

SCK(active 
high)

SIO[7:0]

9

9

Instruction Address Data 1

0B B1 B0 B0 B1 B2 B3 B0 B2 B3

ŀ

ŀ

ŀ

Data m

 

 

SPI Ώ῀ ץפ ҩ ѿᵝ ῀ פ ץ̆ ңҩ ᵝ ῀ Ȃ

ֽפ SPI Ҭ ̆ғ 80MHzȂ QSPI ҬҌ  Ȃפ

ᾢ CS ҹ SPI Ȃ 8β SDDWפ 3̆2h̆ ῀⌠IO [0]̆

ңҩ Ȃ ῤ Ȃ Ȃ ῀

⌠IO [1:0]̆׆ ᵞ ᵝ Ȃῒᵩ ԋ └ᵝ ҉

῀Ȃ ῀32β ̆ Ώ῀ Ȃ CS Ώ῀32β ̆↕Ώ῀ ҹ

̆ Ҍ Ȃ 

CS ῀ ҹ ץ Ȃ 

7-18. SPI Ώ῀ ԅῖ ҩ ҩ Ώ῀Ȃ 
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7-18. SPI Ώ῀ 

1 2 3 4 5 6 7 8

CS

1 2 3 4 5 6 7 8

SCK(active 
low)

SCK(active 
high)

SIO1

9 10 11 12 13 14 15 16

dec

9 10 11 12 13 14 15 16

i

nc
A13 A12 A11 A10 A9 A8 A7

24 25

24 25

ŀ

ŀ

ŀ A0

38 39 40

38 39

ŀ

ŀ

D6 ŀ D28

Instruction Address Data

D26 D24

SPI Dual Data Write Single Register

0 1 1 0 0 1 0SIO0 0

D7 ŀ D29 D27 D25

Data

40

 

1 2 3 4 5 6 7 8

CS

1 2 3 4 5 6 7 8

SCK(active 
low)

SCK(active 
high)

SIO0

SIO1

9 10

dec

9 10

i

nc
A13

24 25

24 25

ŀ

ŀ

ŀ A0

40 41 42

40 41

ŀ

ŀ

D6 ŀ D24

ŀ

ŀ

Instruction
Address Data 1

D6 D4 ŀ D24 D7 D4

Data m Data m+1

SPI Dual Data Write Multiple Register

D7 ŀ D25 D7 D5 ŀ D25 D7 D5

Data m Data m+1Data 1

0 1 1 0 0 1 00

 

 

SPI Ώ ץפ ҩ ѿᵝ ῀ פ ̆ ץ ҩ ᵝ ῀ Ȃ

ֽפ SPI Ҭ ғ̆ 80MHzȂ פ QSPI ҬҌ

Ȃ 

ᾢ CS ҹ SPI׆ Ȃ ῀8β SQDWפ 6̆2h̆⌠IO[0]̆

ңҩ Ȃ ԅ ῤ ѿҩ Ȃ 

Ȃ LSB׆ ᵝ ̆ IO[3:0]͂Ȃ▼ᵩ

῀Ȃ32β ῀ ̆ Ώ῀ Ȃ CS Ώ

῀32β̆↕Ώ῀ ҹ ̆ Ҍ Ȃ 

CS ῀ ҹ ץ Ȃ 

7-19. SPI Ώ῀ ԅῖ ҩ ҩ Ώ῀Ȃ 
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7-19. SPI Ώ῀ 

1 2 3 4 5 6 7 8

CS

1 2 3 4 5 6 7 8

SCK(active 
low)

SCK(active 
high)

0 1 0 0 1SIO0 1

SIO1

9 10 11 12 13 14 15 16

dec

9 10 11 12 13 14 15 16

i

nc
A13 A12 A11 A10 A9 A8 A7

ŀ

ŀ

ŀ

25 26 38 39 40

25 38 39

ŀ

ŀ

D4 D0 ŀ D20 D28 D24

40

Instruction Address

D5 D1 ŀ D21 D29 D25

Data 

SPI Quad Output Write Single Register

SIO2

D7 D2 ŀ D22 D30 D26

Data SIO3

D7 D3 ŀ D23 D31 D27

Data 

0 A0

24

24

Data 

 

1 2 3 4 5 6 7 8

CS

1 2 3 4 5 6 7 8

SCK(active 
low)

SCK(active 
high)

SIO1

9 10

dec

9 10

i

nc
A13

24

24

ŀ

ŀ

ŀ A0

25 26

25

ŀ

ŀ

D4 D0 ŀ D24 D4 D0

Address

D6 D1 ŀ D25 D5 D1

ŀ

ŀ

ŀ D16 D28 D24

ŀ D17 D29 D25

SPI Quad Output Write Multiple Register

SIO2

D6 D2 ŀ D18 D30 D26

SIO3

D7 D3 ŀ D19 D31 D27

Data m+1

D6 D2 ŀ D26

D7 D3 ŀ D27

Data 1 Data m Data n

0 1 0 0 1SIO0 1

Instruction

0

 

 / Ώ῀ 

SPI / Ώ ץפ ҩ ᵝ ῀ פ ץ̆ ҩ ңᵝ ῀ Ȃ

פ SPI ̆ғ ҹ80 MHzȂ פ QSPI ҬҌ Ȃ 

ᾢ CS ҹ SPI Ȃ ̆ 8β SDADW̆פ B2h̆ ῀⌠

IO[0]̆ ңҩ ῀⌠IO[1:0]Ȃ ֓ ԅ ῤ ѿҩ

Ȃ 

ӊ Ȃ ׆̆͂IO[1:0]׆ ᵞ ᵝ Ȃ▼ᵩ ԋ

└ᵝ ҉ ῀Ȃ 32β ῀ ̆ Ώ῀ Ȃ CS

Ώ῀32β ̆↕ ҹΏ῀ ̆ Ҍ Ȃ 

CS ῀ ҹ ꜚ ץ Ȃ 

7-20. SPI / Ώ῀ ԅῖ ҩ ҩ / Ώ῀Ȃ 
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7-20. SPI / Ώ῀ 

1 2 3 4 5 6 7 8

CS

1 2 3 4 5 6 7 8

SCK(active 
low)

SCK(active 
high)

1 1 1 0 0 1 1SIO0 0

SIO1

9 10 11 12 13 14 15 16

dec

9 10 11 12 13 14 15 16

i

nc

A13

A12

A11

A10

A9

A8

A7

17 18 30 31 32

17 30 31

ŀ

ŀ

D6 D4 ŀ D28 D26 D24

32

Instruction

Address

D7 D5 ŀ D29 D27 D25

Data 

SPI Dual Address / Data Write Single Register

A6

A5

A4

A3

A2

A1

A0

 

SPI  Dual Address / Data Write Multiple Register

1 2 3 4 5 6 7 8

CS

1 2 3 4 5 6 7 8

SCK(active 
low)

SCK(active 
high)

SIO1

9 10 11 12 13 14 15 16

dec

9 10 11 12 13 14 15 16

i

nc

A13

A12

A11

A10

A9

A8

A7

17 18

17 18

D7

24 25 26

24 25

ŀ

ŀ

D4 ŀ D24

ŀ

ŀ

D6 D4 ŀ D28 D26 D24

Address

D7 D5 ŀ D29 D27 D25

Data m

A6

A5

A4

A3

A2

A1

A0 D6

D5 ŀ D25

Data 
m+1

1 1 1 0 0 1 1SIO0 0

Instruction

Data 1

 

 / Ώ῀ 

SPI / Ώ ץפ ѿᵝ ῀ פ ץ̆ ᵝ ῀

Ȃ ֽפ SPI Ҭ ̆ғֽ 80MHz Ȃ QSPI

ҬҌ  Ȃפ

ᾢ CS ҹ SPI Ȃ ῀8β SQADWפ Ĕ2h̆⌠IO[0]

̆ ῀ңҩ ⌠IO[3:0]Ȃ ֓ ԅ ῤ Ȃ 

ӊ Ȃ ׆ ᵞᵝ ᵝ ̆ IO[3:0]͂Ȃῒᵩ

҉ ῀Ȃ 32β ῀ ̆ Ώ῀ Ȃ CS

Ώ῀32β̆↕Ώ῀ ҹ ̆ Ҍ Ȃ 

CS ῀ ҹ ץ Ȃ 

7-21. SPI / Ώ῀ ԅῖ ҩ ҩ / Ώ῀Ȃ 



                                                           GDSCN832xx  

88 
 

7-21. SPI / Ώ῀ 

1 2 3 4 5 6 7 8

CS

1 2 3 4 5 6 7 8

SCK(active 
low)

SCK(active 
high)

SIO1

9 10 11 12 13 14 15 16

A13

9 10 11 12 13 14 15 16

A12

A9

A8

A5

A4

A1

A0

17 18

17 18

20

20

D4 D0 D12 D8 D20

D5 D1 D13 D9 D21

SIO0

SIO1 dec

i

nc

A11

A10

A7

A6

A3

A2 D6 D2 D14 D10 D22

Address

D7 D3 D15 D11 D23

Data 

SPI Quad I/O Read Read Single Register

19

19

1 1 0 0 0 1 0SIO0 1 D16 D28 D24

D17 D29 D25

D18 D30 D26

D19 D31 D27

 

SPI Quad Address/Data Write Multiple Register

1 2 3 4 5 6 7 8

CS

1 2 3 4 5 6 7 8

SCK(active 
low)

SCK(active 
high)

1 1 0 0 0 1 0SIO0 1

SIO1

9 10 11 12 13 14 15 16

A13

9 10 11 12 13 14 15 16

A12

A9

A8

A5

A4

A1

A0

17 18

17 18

20 21 22

20 21

ŀ

ŀ

D4 D0 ŀ D16 D28 D24

Instruction
D5 D1 ŀ D17 D29 D25

SIO0

SIO1 dec

i

nc

A11

A10

A7

A6

A3

A2 D6 D2 ŀ D18 D30 D26

Address Data 1

D7 D3 ŀ D19 D31 D27

Data m

19

19

Data m+1

D4 D0 D12 D8 D20

D5 D1 D13 D9 D21

D6 D2 D14 D10 D22

D7 D3 D15 D11 D23

D16 D28 D24

D17 D29 D25

D18 D30 D26

D19 D31 D27

 

SPI  

῀ᵞⱳ ̆ ץ SPI / QSPI / OSPI BYTE_TESTREADY

ץ ₮ᵞⱳ Ȃ 

Һ ᵬ̆ ̂BYTE_TESTȂ̃ѿ ⌠

̆ ץ ҹ ᵬȂ ̆ ץ ̂READỸ ץ̆

ῃ Ȃ 

SPI FIFO 

SPI/QSPI/OSPI FIFOȂ FIFO Ҭ̆ ḠFIFO

Ҍᴪ ₮ ̆ ↕ᴪ ҡ Ȃ 

BUS ᶫ ԅ ѿ ֓ FIFO ̆ PRAM_RD_AVAIL_CNT

PRAM_WR_AVAIL_CNT̆ ֓ ץ SPI ₮Ȃ TXFIFŎ

ԍ ԍPRAM_RD_AVAIL_CNTȂ Ώ῀RXFIFŎΏ῀

ԍ ԍPRAM_WR_AVAIL_CNTȂ 
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TXFIFŎ ᾢ PRAM_RD_AVAIL_CNT̆ Ῥ׆TXFIFOҬ

PRAM_RD_AVAIL_CNTȂ 

Ώ῀RXFIFŎ ᾢ PRAM_WR_AVAIL_CNT̆ Ώ῀PRAM_WR_AVAIL_CNT

⌠RXFIFOȂ 

7.2. Ữ └ ̂EXMC̃ 

7.2.1.  

EXMC ᶫԅѿҩ ̆ ԍ MCUҬ EXMC ESC׆ └ Ȃ ץ

EXMCḤ ҹAHBḤ ץ̆ MCU ESCӊ ᴰ Ȃ 

7.2.2. Һ  

Â EXMCḤ ҹAHBḤ ץ ESC CCTLȂ 

Â EXMCḤ ҹFIFOΏḤ ץ ESCῤ RAMȂ 

Â EXMC ̔8β 16β ̕AHB̔8β ȁ16β 32β Ȃ 

Â Һ └ 200MHz̆׆ ץ └ 80MHzȂ 

Â Ữ └ ̂EXMC̃ ꜚ Ȃ 

Â PDRAMȂ 

7.2.3. ⱳ  

 

EXMCԓҩ ̔AHB ȁEXMC ȁNOR/PSRAM└

ȂAHB ̂HCLK̃ Ȃ 
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7-22. EXMC  

EXMCḤ

AHB

FIFO

EXMC_NOR

addr

EXMC_CLK

EXMC_NWAIT

EXMC_NE

EXMC_NL(NADV)

EXMC_NWE

EXMC_NOE

EXMC_A

EXMC_Din

EXMC_Dout

 

ᴰ  

EXMC_NOR ң Ȃ ԍ ESC CCTL̆ ԍ

FIFOȂEXMC_NOR MCU ̆ ∞ ╠ᴰ

Ȃ 

 

Ҋ̆ EXMC῀ Һ MCU HCLK҉ ̆ ESC ֓Ḥ

ҍ Ȃ ̆Һ Ḡ ֓Ḥ ץ̆ Ḡ Ȃ 

ԍ ῤ ESC CCTL ESC CCTLȂ ҩEXMCD ץ 8β 16β ̆

ҹ 8β ȁ16β ȁ32β AHBD Ȃ 

7-7. EXMC  

  

EXMC_NE ᶏ Ȃ EXMCᴰ Ḡ ᵞ Ȃ 

EXMC_NL(NADV) ᶏ Ȃ Ȃ 

EXMC_NOE ₮ᶏ Ȃ ESC ⌠MCU

Ȃ 

EXMC_NWE Ώᶏ Ȃ MCUΏ῀⌠ESC Ȃ 

EXMC_Din ῀ Ȃ ̆ Ώ῀

Ώ῀⌠ESC Ȃ 

EXMC_Dout ₮ Ȃ ESC ⌠MCU Ȃ 

Һ └ Ữ └ (EXMC)ץ └ (ESC) Ȃ

ASET DSETҹ ҩ׆ ̆ Ḡ AHLDҹ

ѿҩ׆ ץ̆ Ḡ Ȃ ̆ ᴪ ꜚAHB

ᴰ Ȃ GPIOҬ̆ ץ EXMCTYPEEXMCHSIZE EXMC AHB
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ᵝ ȂEXMCTYPE=1 EXMC 16β ̆EXMCTYPE=0 8ᵝ ȂHSIZE

SYSCFG Ҭ Ȃhsize=00ȁ01 10№≢ AHB8βȁ16β 32β Ȃ 

EXMC_NOREXMC AHB ᵝ ꜚ ᵥ AHBD Ȃ 

ץ EXMCTYPE=0 AHBҹ 32β Ώᴰ ̆EXMC_NOR ᴰ

AHBḤ Ȃ 

EXMCTYPE=0 ̆ ꜚAHB 32ᵝ ᴰ ̆ EXMCD ꜚ AHB׆

̆ ғ ᴰ Ҭ̆ EXMC_NORҺ ᴰ 8β Ȃ 

7-23. Ώᴰ ԅѿҩ 16β EXMCΏ ᵬ ҹ 16β AHBΏ ᵬȂ

EXMC_NOR׆Һ ̆ ᵞ NWAITḤ ̆ ῀ ̆Һ MCU ץ

NWAITḤ Ḡץ ̆ AHBD ̆EXMC_NOR NWAITȂ

NWAIT̆ Ώⱳ EXMC_NWE҈ҩҺ ̆ Ḥ

EXMC_NEȂ 

7-23. Ώᴰ  

EXMC_D[15:0]

EXMC_NL(NADV)

EXMC_NE

EXMC_NOE

EXMC_NWE

EXMC_NWAIT

Address Setup Time

(ASET HCLK )

Data Setup Time

(DSET HCLK)

1 HCLK

Address Hold Time

(AHLD HCLK )

3 HCLK

addr [15:0] data [15:0]

 

7-24. ᴰ ԅ ᴰ Ȃnwait└ DSET ԑ Ȃ ⇔

ᴰ nwait҉ ̆ DSET ᵥ̆EXMC_NOEᴪ nawit҉

Һ 4ҩҺ Ȃ 

7-24. ᴰ  

EXMC_D[15:0]

EXMC_NL(NADV)

EXMC_NE

EXMC_NOE

EXMC_NWE

EXMC_NWAIT

Address Setup Time

(ASET HCLK )

Data Setup Time

(DSET HCLK)

Address Hold Time

(AHLD HCLK )

4 HCLK

addr [15:0] data [15:0]

 



                                                           GDSCN832xx  

92 
 

7-25. nwait ᴰ nwait ᴰ Ȃ 

7-25. nwait ᴰ  

EXMC_D[15:0]

EXMC_NL(NADV)

EXMC_NE

EXMC_NOE

EXMC_NWE

EXMC_NWAIT

Address Setup Time

(ASET HCLK )

Data Setup Time

(DSET HCLK)

Address Hold Time

(AHLD HCLK )

4 HCLK

addr [15:0] data [15:0] addr [15:0] data [15:0]

 

 

EXMC_NORᶏ ⌠ ESCῤ FIFOȂ Ҋ̆

MCU Ḥ MCU ᶫ EXMC_CLKҊ Ȃ FIFO ̆ᶏ

nwaitḤ Ḡ MCUḤ ̆ᶏ nwaitҊ Ḥ Ȃ 

7-26. ҊΏᴰ ԅ Ҋ Ώᴰ ȂEXMCΏ 5ҩ

Ȃ ңҩ EXMCΏ ᵬ ѿҩ 32β ̆ ғ FIFOΏ ᵬץ

FIFOΏ῀Ȃ 

7-26. ҊΏᴰ  

EXMC_D[15:0]

EXMC_NL(NADV)

EXMC_NEx

EXMC_NOE

EXMC_NWE

EXMC_CLK

EXMC_NWAIT

5 EXMC_CLK

Burst write of six half -words

EXMC

data 1[15:0]
addr [15:0]

EXMC

data 2[15:0]

EXMC

data 3[15:0]

EXMC

data 4[15:0]

EXMC

data 5[15:0]

EXMC

data 6[15:0]

 

7-27. Ҋ ᴰ ԅ Ҋ ᴰ Ȃ Һ̆ MCU

Έҩ EXMC Ȃ 16β Ҋ̆ ҩ FIFO № ңҩ 16β

̆ EXMC_NOR Ȃ 
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7-27. Ҋ ᴰ  

EXMC_D[15:0]

EXMC_NL(NADV)

EXMC_NEx

EXMC_NOE

EXMC_NWE

EXMC_CLK

EXMC_NWAIT

6 EXMC_CLK

Burst read of six half -words

EXMC

data 1[15:0]
addr [15:0]

EXMC

data 2[15:0]

EXMC

data 3[15:0]

EXMC

data 4[15:0]

EXMC

data 5[15:0]

EXMC

data 6[15:0]

 

ᶏ  

ᶏ EXMC_NORӊ╠̆ ᾝ̂PMŨ ṿ

̂PMU_PDIREFVAL̃̆ ץ EXMC_NOR Ȃ ѿṿ 0x76543210̆

EXMC_NORץ ᶏ Ȃ PMU Ҭ READYβȂ ᵝ ҹ1 ̆

ҩ ‰ ᶏ ԅȂ 

ⱳ  

ESC ῀ᵞⱳ D1ȁD2H D3 ̆ ץ EXMC_NOR

BYTE_TESTΏ ᵬ ꜚ Ȃ ᵬ Ҭ̆EXMC AHLD ⌠ 3ҩ

Һ MCU Ȃ ᵬ ̆ ץ ṿ

̂PMU_PDIREFVAL̃ └ 0̂ PMU_CTL0̃ Bit0 EXMC_NORҩ

Ȃ 
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ץ .8 PHYS 

 ׃ .8.1

GDSCN ңҩ PHY AB̆ ױ ⱳ ҉ ȂPHY A⌠EtherCAT

0 2ȂPHY B⌠EtherCAT1Ȃ ֓PHY ῤ MII ҍ ױ MAC

Ȃ ץ ҹῃ 100 Mbpŝ100BASE-TX̃ץ ᵬȂ PHY

IEEE 802.3MII ̆ ғ ῃ Ȃ 

8.2. Һ  

Â ῃ IEEE 802.3 100 Base-TX‰̆ EEE̕ 

Â ꜚ ⱬ̆ ԍ ꜚ ̕ 

Â MII ̕ 

Â 10Base-T ꜚ ̕ 

Â Auto-MDIXⱳ ̕ 

Â ԍ ̕ 

Â Ҍ LED₮̆ LED̕ 

Â WOL̂ Wake-On-Lañⱳ Ȃ 

8-1. PHYⱳ  

PLL

PHYAFEEtherCAT

MDIO

MII/RMII EtherCAT Port X

10/100TX

꜠ MDIX

10/100RX

/ ᵣ LED

To External Port X Ethernet Pins

MII
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8.3. ⱳ  

8.3.1. ᵬ  

100BASE-TXҬ̆ MAC 4B/5Bȁұ ȁ Ӱ MLT3

Ȃ ̆ ׃ MLT3׆̆ ̆ Ӱ̆ ̆ 5B/4B

̆ 4β Ȃ 

ᴰ ̆ ᴪ ᵞⱳ ̂LPĨḤ ῒ ᴩᵄ̆ ῀

Ȃ ѿ ̆ ׆ ᴩᵄ ⌠LPIḤ ̆ ᴪ ῀ Ȃ

Ḥפ ԍḠ Ȃ 

8.3.2. MII  

MII (Media Independent Interface)IEEE 802.3uҬ ӈ MAC PHYӊ Ȃ ԍ

10Mbpsᴰ ̆ ҹ2.5MHzȂ ԍ100Mbpsᴰ ̆ ҹ25MHzȂMACץTXCLK

RXCLK ᴰ ̆ ֓ PHY Ȃ 

TXEN ̆TXD[3:0]PHY ᴰ Ȃ TXEN ̆TXER ᴰ

ȂTXEN ̆TXER ̆TXD[3:0]ԍ 0001 ῀̂ Ḡ ̃ᵞⱳ

ȂTXENȁTXERTXD[3:0]ҍTXCLK Ȃ 

RXDV ̆RXD[3:0]׆PHY ᴰ ⌠MACȂRXER ȂRXDV

̆RXER ̆ғRXD[3:0]ԍ0001 ̆ LPI ̂ᶛ MAC̃ ᴩᵄ

ԍᵞⱳ ȂCRS PHY ȂCOL PHY ⌠‖ ȂRXDVȁ

RXERRXDҍRXCLK Ȃ 

8.3.3. SMI  

ұ ̂SMĨ ԍ ̂STÃ ̂PHỸӊ ᴰ └ Ḥ Ȃ

ץ SMI PHY ῤ ȂMDIO Ḥ ̆Һ ̂פ /Ώ̃

̆ ҍMDC Ȃ ꜚḤ ̆MDIO ҉ Ȃ 

8.3.4. ꜚMDI/MDIX  

ꜚ MDI/MDIX ңҩ ӊ ֜ ȂPHY ץ ꜚ

MDI/MDIX̆ץᶏᴰ ᵬȂMDI/MDIXӞ ץ ꜚ

Ȃ 

PHY ץ ꜚ ҉ Ȃ 

8.3.5.  

ᶫԅ ⱳ ̆ ץ Ȃ 



                                                           GDSCN832xx  

96 
 

8.3.6. Wake-On-LAN 

Wake-On-LAN ᶏ ѿ ̆ ҹñ òȂ

MAC Ȃ ѿҩ ȁ ̆ Ȃ 

ԅ ⱳ ̆ ⌠ ᴪ ѿҩҬ Ȃ 

8.3.7. LED  

3ҩLED ԍ └ ȁ LED Ȃ 

ң LED ̔ ᵞ ̆ 82 ̔ 

8-2. LED  

-

ᵞ -

LED 

LED 

 

LED ҹ ̆ PHY_LED_POL ҹ0Ȃ 

LED ҹᵞ ̆ PHY_LED_POL ҹ1Ȃ 

LED Ḥ ӈ Ҋ̔ 

Â LED̔ 

͠ ̔  

͠ ῏ ̔  

͠ ┘ ̔ ᴰ  

Â LED 

͠ ̔100M 

͠ ῏ ̔10M 

͠ ┘ ̔N/A 

Â LED 

͠ ̔ῃ  

͠ ῏ ̔  

͠ ┘ ̔  

LED┘ 33 Ȃ 
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8.3.8. LPIḤפ 

LPI ₮LPI ̆ ᴪ Sleep̆ ץ ῒ ᴩᵄ

῀LPI Ȃ Sleep ῀LPI Ȃ LPI Ҋ̆ ᴰ ┘

Ȃ LPI ₮LPI ̆ ᴪ ץ̆ ᴩᵄ ץ

ѿ ᴰ Ȃ 

⌠ ῒ ᴩᵄ Sleep P̆HY PHY ῀LPI Ȃ PHY

Ả ᴰ ̆ PHY ῏ץ ѿ֓ ץ ⱬȂ ᵞLPI Ҋ̆ ᶏ Refresh

ῒ Ȃ ῒ׆ ᴩᵄ ⌠Wake ̆

ӊ╠׆LPI ⌠ ᵬȂ 

8-3.100Base-TX LPI 

Active Sleep Refresh Refresh Refresh Wake
Active

LPI

Tq Tr

For 100BASE -TX,
Tr:200~230us
Tq:20~22us

time

ň

 

8.4. PHY  

8.4.1. Page0  

PHY └ ̂PHY_MII_CTL̃ 

Ẓ ̔0x00 

ᵝṿ̔0x3100 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

MR_MAI

N_REST 

LOOPBAC

K_EN 

FORCE_S

PEED(LS

B) 

MR_AUTO

NEG_EN 

POWERD

OWN 

Ḡ  

MR_REST

ART_AUT

ONEG 

FORCE_D

UPLEX 

COL_TES

T 

FORCE_S

PEED(MS

B) 

UNIDIREC

TIONAL_E

N 

Ḡ  

rw rw rw rw rw  rw rw rw rw rw  

 

/    

15 MR_MAIN_REST Һ ᵝ 

PHY └ ᵝҹ ṿ  

1̔ ᵝ 
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0̔  

14 LOOPBACK_EN ᶏ  

Ҋ̆ ᵬ ҹῃ ̆ ꜚ῏ ⱳ  

13 FORCE_SPEED(LSB) LSB └  

ᵝ 13 ᵝ 6 Ȃ ֽ MR_AUTONEG_EN = 0 Ȃ ᾣ

̆ῤ ꜚ ҹ 100M̆ Ȃ 

00̔10M 

01̔100M 

1X̔Ḡ  

12 MR_AUTONEG_EN ᶏ  

ᵝ ҍ I_FXEN EN_FX OR 'ed̆ץ ῤ ꜚ

ᶏ Ḥ ( ꜚ ᾣ Ҭ )Ȃ LOOPBACK_EN ҹ 1 

11 POWERDOWN Ҋ  

PHY ῀ ( Ҋ TX̆ RX̆ AD) 

10 Ḡ  Ḡ ᵝṿȂ 

9 MR_RESTART_AUTONEG  

ᵝΏ῀ 1 ̆ ҹ PHY ꜚ ̆Ώ῀ 0 Ҍ  

1̔  

0̔  

8 FORCE_DUPLEX └ ᵬ  

ᵝֽ MR_AUTONEG_EN = 0 Ȃ ᵝ ҍ LOOPBACK_EN

ץ̆ ῤ ⱬ 

1̔ῃ ̂ ̃ 

0̔  

7 COL_TEST ‖  

ᵝ ҹ P̆HY TX_EN 512 BTῤ COLḤ ̆

⌠ MII ⌠ GMII ̆ TX_EN 4BT 16BTῤ

 

6 FORCE_SPEED(MSB) MSB └  

bit13 

5 UNIDIRECTIONAL_EN ᶏ  

׆ MII / GMII ᴰ ⱬ̆ Ҍ PHY

Ȃ ⱳ ֽ ľ ꜚ Ŀғ ᵬ ҹῃ  

4:0 Ḡ  Ḡ ᵝṿȂ 

PHY ̂PHY_MII_STATUS̃ 

Ẓ ̔0x01 

ᵝṿ̔0x79C9 



                                                           GDSCN832xx  

99 
 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

100BASE

_T4 

100BASE-

X_FULL_

DPX 

100BASE-

X_HALF_

DPX 

10BASE-

T_FULL_D

PX 

10BASE-

T_HALF_

DPX 

100BASE 

_T2_FULL

_DPX 

100BASE_

T2_HALF_

DPX 

EXTENDE

D_STATU

S 

UNIDIREC

TIONAL_A

BLT 

MF_PRB_

SUP 

MR_AUTO

NEG_CPL

T 

REMOTE_

FAULT 

AUTONE

G_ABLT 

LINK_STA

TUS 

JABBER_

DETECT 

EXTENDE

D_CAP 

r r r r r r r r r r r r r rc_r r r 

 

ᵝ/ᵝ    

15 100BASE_T4 100BASE T4  

Ҍ ̆ Ḡ ҹ 0 

14 100BASE-X_FULL_DPX 100BASE TXῃ  

1̔PHY 100BASE TXῃ  

0̔PHYҌ 100BASE TXῃ  

13 100BASE-X_HALF_DPX 100BASE TX  

1̔PHY 100BASE TX  

0̔PHYҌ 100BASE TX  

12 10BASE-T_FULL_DPX 10BASE-Tῃ  

1̔PHY 10BASE-Tῃ  

0̔PHYҌ 10BASE-Tῃ  

11 10BASE-T_HALF_DPX 10BASE-T  

1̔PHY 10BASE-T  

0̔PHYҌ 10BASE-T  

10 100BASE _T2_FULL_DPX 100BASE T2ῃ  

Ҍ ̆ Ḡ ҹ 0 

9 100BASE_T2_HALF_DPX 100BASE T2  

Ҍ ̆ Ḡ ҹ 0 

8 EXTENDED_STATUS  

1̔ 15Ҭ Ḥ  

0̔ 15Ҭ Ḥ  

7 UNIDIRECTIONAL_ABLT ⱬ 

1̔PHY MII/GMIIᴰ׆ ̆ PHY ԅ  

0̔ PHY ԅ ̆PHY MII/GMIIᴰ׆  

6 MF_PRB_SUP ╠ ⱬ 

1̔PHY ץ ╠  

0̔PHYҌ ╠  

5 MR_AUTONEG_CPLT  

1̔  

0̔  

4 REMOTE_FAULT  
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1̔  

0̔  

3 AUTONEG_ABLT ⱬ 

1̔PHY ץ  

0̔PHYҌ ץ  

2 LINK_STATUS  

1̔  

0̔   

̔ PHY ҹ ̆PHY└ ̂PHY_MII_CTL̃BIT14 

(LOOPBACK_EN ҹ1)̆PHY └ ȂҹԅᶏMAC ᵬ̆

ᵝ Ȃ ҩᵝ ѿҩ ⱳ ̆ ̆

ᴆ ҩᵝ Ḡ ̆ ⌠ Ȃ 

1 JABBER_DETECT ⌠ ’ 

1̔ ⌠ RX TX ’ 

0̔  

0 EXTENDED_CAP ⱳ  

1̔ ⱳ  

0ֽ̔ ⱳ  

PHY ̂PHY_ID_REG̃ 

Ẓ ̔0x02 

ᵝṿ̔0x0044 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

PHY_ID [15:0] 

r 

 

ᵝ/ᵝ    

15:0 PHY_ID [15:0] PHY bitᵝ[31-16] 

OUI (bits 3-18). OUI =00-11-05 

PHY ̂PHY_VER_REG̃ 

Ẓ ̔0x03 

ᵝṿ̔0x1400 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

PHY_ID[5:0] PHY_MANF[5:0] PHY_REV_NO[3:0] 

r r r 
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ᵝ/ᵝ    

15:10 PHY_ID[5:0] PHY bitᵝ [5-0] 

OUI bits 19-24 

9:4 PHY_MANF[5:0] └  

└ (bit5-0)̆ῒҬ[5:4]ҹ  

3:0 PHY_REV_NO[3:0] (bits3-0) PHY ̂PHY_ID_REG̃̆bit 0 PHY LSᵝ 

ꜚ ̂PHY_AUTONEG_ADṼ 

Ẓ ̔0x04 

ᵝṿ̔0x0101 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

NEXT_PA

GE_EN 
Ḡ  

REMOTE_

FAULT_E

N 

EXTENED

_NEXT_P

AGE 

ASYM_PA

USE 
PAUSE 

100BASE_

T4 

100BASE

TX_FULL_

DPX 

100BASE

TX_HALF

_DPX 

10BASE-

T_FULL_D

PX 

10BASE-

T_HALF_

DPX 

SLCT_FLD[4:0] 

rw  rw rw rw rw r rw rw rw rw r 

 

ᵝ/ᵝ    

15 NEXT_PAGE_EN ᶏ Ҋѿ  

1̔ ᶏ Ҋѿ  

0̔ ᶏ Ҋѿ  

14 Ḡ  Ḡ ᵝṿ 

13 REMOTE_FAULT_EN ᶏ  

1̔ ⌠ ꜚ  

0̔  

12 EXTENED_NEXT_PAGE Ҋѿ  

PHYҌ ̆ ᵝ Ḡ ҹ 0 

11 ASYM_PAUSE Ảⱳ  

A6 ⱬ 

1̔ Ả ⱬ 

0̔ Ả ⱬ 

10 PAUSE Ảⱳ  

A5 ⱬ 

1̔ Ả ⱬ 

0̔ Ả ⱬ 

9 100BASE_T4 100BASE-T4ⱳ  

PHYҌ ̆ ᵝ Ḡ ҹ 0 

8 100BASETX_FULL_DPX 100BASE-Xῃ ⱳ  

1̔ ῃ  
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0̔Ҍ ῃ  

̔ ꜚ ̆ ᵝ҉ ṿ PHY└ ̂PHY_MII_CTL̃

BIT6, BIT13 (FORCE_SPEED) BIT8(FORCE_DUPLEX) Ҭ ṿ ̆

FORCE_SPEEDҹ 01 FORCE_DUPLEXҹ 1 ̆ ᵝ ҹ 1̆ ӊ֞ Ȃ 

7 100BASETX_HALF_DPX 100BASE-X ⱳ  

1̔  

0̔Ҍ  

̔ ꜚ ̆ ᵝ҉ ṿ PHY└ ̂PHY_MII_CTL̃

BIT6, BIT13 (FORCE_SPEED) BIT8(FORCE_DUPLEX) Ҭ ṿ ̆

FORCE_SPEEDҹ 01 FORCE_DUPLEXҹ 0 ̆ ᵝ ҹ 1̆ ӊ֞ Ȃ 

6 10BASE-T_FULL_DPX 10BASE-Tῃ ⱳ  

1̔ ῃ  

0̔Ҍ ῃ  

̔ ꜚ ̆ ᵝ҉ ṿ PHY└ ̂PHY_MII_CTL̃

BIT6, BIT13 (FORCE_SPEED) BIT8(FORCE_DUPLEX) Ҭ ṿ ̆

FORCE_SPEEDҹ 00 FORCE_DUPLEXҹ 1 ̆ ᵝ ҹ 1̆ ӊ֞ Ȃ 

5 10BASE-T_HALF_DPX 10BASE-T ⱳ  

1̔  

0̔Ҍ  

̔ ꜚ ̆ ᵝ҉ ṿ PHY└ ̂PHY_MII_CTL̃

BIT6, BIT13 (FORCE_SPEED) BIT8(FORCE_DUPLEX) Ҭ ṿ ̆

FORCE_SPEEDҹ 00 FORCE_DUPLEXҹ 0 ̆ ᵝ ҹ 1̆ ӊ֞ Ȃ 

4:0 SLCT_FLD[4:0] ≢  

Ḡ ҹ5ôh01 

ꜚ ᴩᵄ(LP) ⱬ ̂PHY_LP_ABILITỸ 

Ẓ ̔0x05 

ᵝṿ̔0x0000 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

NEXT_PA

GE 

ACKNOW

LEDGE 

REMOTE_

FAULT 

EXTENED

_NEXT_P

AGE 

ASYM_PA

USE 
PAUSE 

100BASE

T4 

100BASE

TX_FULL_

DPX 

100BASE

TX_HALF

_DPX 

10BASE-

T_FULL_D

PX 

10BASE-

T_HALF_

DPX 

SELECTOR_FIELD[4:0] 

r r r r r r r r r r r r 

 

ᵝ/ᵝ    

15 NEXT_PAGE ᴩᵄҊѿ  

1̔ ᴩᵄ Ҋѿ ⱳ  

0̔  

14 ACKNOWLEDGE ᴩᵄ ⌠ 

1̔ ᴩᵄ ⌠ ⱳ 
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0̔ ⌠  

13 REMOTE_FAULT ᴩᵄ ⌠  

1̔ ⌠  

0̔  

12 EXTENED_NEXT_PAGE Ҋѿ  

11 ASYM_PAUSE ᴩᵄ Ảⱳ  

A6 ⱬ 

1̔ Ả ⱬ 

0̔ Ả ⱬ 

10 PAUSE ᴩᵄ Ảⱳ  

A5 ⱬ 

1̔ Ả ⱬ 

0̔ Ả ⱬ 

9 100BASET4 A4 ⱬ 

ᴩᵄ 100BASE-T4ⱳ  

8 100BASETX_FULL_DPX ᴩᵄ 100BASE-Xῃ ⱳ  

1̔ ῃ  

0̔Ҍ ῃ  

̔ ῏ ̆ bit ṿ ҹ1 

7 100BASETX_HALF_DPX ᴩᵄ 100BASE-X ⱳ  

1̔  

0̔Ҍ  

̔ ῏ ̆ bit ṿ ҹ1 

6 10BASE-T_FULL_DPX ᴩᵄ 10BASE-Tῃ ⱳ  

1̔ ῃ  

0̔Ҍ ῃ  

̔ ῏ ̆ bit ṿ ҹ1 

5 10BASE-T_HALF_DPX ᴩᵄ 10BASE-T ⱳ  

1̔  

0̔Ҍ  

̔ ῏ ̆ bit ṿ ҹ1 

4:0 SELECTOR_FIELD[4:0] ᴩᵄ ≢  

Ḡ ҹ5ôh01 

ꜚ ̂PHY_AUTONEG_EXP̃ 

Ẓ ̔0x06 

ᵝṿ̔0x0064 

ץ ̂16β Ȃ̃ 
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  

NXT_PAG

E_LOC_A

BLE 

NXT_PAG

E_STO_L

OC 

PARA_DE

T_FAULT 

LNK_PTN

ER_NP_A

BLE 

MR_NP_A

BLE 

PAGE_RE

CEIVED 

LNK_PTN

ER_AN_A

BLE 

 r r r r r r r 

 

ᵝ/ᵝ    

15:7 Ḡ  Ḡ ᵝṿȂ 

6 NXT_PAGE_LOC_ABLE Ҋѿ ᵝ ⱳ  

1̔ ⌠Ҋѿ Ữᵝ bit 5  

0̔ ⌠Ҋѿ Ữᵝ Ҍ bit 5  

5 NXT_PAGE_STO_LOC ⌠ Ҋѿ Ữᵝ  

1̔ ᴩᵄҊѿ Ữ ꜚ Ҋѿ

̂PHY_AUTONEG_NEXT_PAGE_RECEIVẼ 

0̔ ᴩᵄҊѿ Ữ ꜚ ᴩᵄ(LP) ⱬ ̂PHY_LP_ABILITY ̃

4 PARA_DET_FAULT Parallel Detect Fault  

1̔ ⌠  

0̔  

3 LNK_PTNER_NP_ABLE ᴩᵄҊѿ ⱳ  

1̔ ᴩᵄ Ҋѿ ⱳ  

0̔ ᴩᵄҌ Ҋѿ ⱳ  

2 MR_NP_ABLE Ҋѿ ⱳ  

1̔ ╠ Ҋѿ ⱳ  

0̔ ╠ Ҍ Ҋѿ ⱳ  

1 PAGE_RECEIVED ⌠  

1̔ ⌠  

0̔ ⌠  

0 LNK_PTNER_AN_ABLE ᴩᵄ ⱳ  

1̔ ᴩᵄ ⱳ  

0̔ ᴩᵄҌ ⱳ  

ꜚ Ҋѿ ̂PHY_AUTONEG_NEXT_PAGE_TRANSMIT̃ 

Ẓ ̔0x07 

ᵝṿ̔0x2001 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

NEXT_P

AGE 

Ḡ  

MESSAG

E_PAGE 

ACKNOW

LEDGE2 

TOGGLE MSG_UFMT_CODE_FIELD[10:0] 

rw  rw rw r rw 
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ᵝ/ᵝ    

15 NEXT_PAGE ѿ  

ѿ   

1̔ ⱴ Ҋѿ ӊ  

0̔ Ҋѿ ѿ  

14 Ḡ  Ḡ ᵝṿ 

13 MESSAGE_PAGE  

 

1̔  

0̔  

12 ACKNOWLEDGE2 Ḥ ⱳ  

1̔ Ḥ  

0̔ Ҍ Ḥ  

11 TOGGLE ℗  

℗ ᵝ ᴆ ꜚ ̆ ᴆ  

10:0 MSG_UFMT_CODE_FIELD[10:0] / ף  

ꜚ Ҋѿ ̂PHY_AUTONEG_NEXT_PAGE_RECEIVẼ 

Ẓ ̔0x08 

ᵝṿ̔0x0000 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

NP_RX[15:0] 

r 

 

ᵝ/ᵝ    

15:0 NP_RX[15:0] ׆ ᴩᵄ ⌠Ҋѿ  

MMD └ ̂MMD_CTL̃ 

Ẓ ̔0x0D 

ᵝṿ̔0x0000 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

FUN[1:0] Ḡ  DEVAD[4:0] 

rw  rw 

 

ᵝ/ᵝ    



                                                           GDSCN832xx  

106 
 

15:14 FUN[1:0] ⱳ  

00̔  

01̔ ̆  

10̔ ̆ Ώ  

11 ̆ Ώ ᵬ  

13:5 Ḡ  Ḡ ᵝṿȂ 

4:0 DEVAD[4:0]  

MMD ̂MMD_ADDR_DATÃ 

Ẓ ̔0x0E 

ᵝṿ̔0x0000 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

ADDR_DATA[15:0] 

rw 

 

ᵝ/ᵝ    

15:0 ADDR_DATA[15:0]  

bit 13.15:14==0̆ҹ ̆ ↕ҹ Ȃ 

PHY ̂PHY_EXTENDED_STATUS̃ 

Ẓ ̔0x0F 

ᵝṿ̔0x0000 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

1000BAS

E-

X_FULL_

DPX 

1000BASE

-

X_HALF_

DPX 

1000BASE

-

T_HALF_

DPX 

1000BASE

-

T_HALF_

DPX 

Ḡ  

r r r r  

 

ᵝ/ᵝ    

15 1000BASE-X_FULL_DPX 1000BASE TXῃ ⱳ  

1̔ PHY1000BASE-Xῃ  

0̔ PHYҌ 1000BASE-Xῃ  

14 1000BASE-X_HALF_DPX 1000BASE TXⱳ  

1̔ PHY1000BASE-X  

0̔ PHYҌ 1000BASE-X  

13 1000BASE-T_HALF_DPX 1000BASE-Tῃ ⱳ  
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1̔ PHY1000BASE-Tῃ  

0̔ PHYҌ 1000BASE-Tῃ  

12 1000BASE-T_HALF_DPX 1000BASE-T ⱳ  

1̔ PHY1000BASE-T  

0̔ PHYҌ 1000BASE-T  

11:0 Ḡ  Ḡ ᵝṿȂ 

Ҭ ̂INT_STS̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

LNK_STS

_CHG_IN

T 

MGC_PKT

_DET_INT 

TX_LPI_R

CV_INT 

RX_LPI_R

CV_INT 

Ḡ  

rc_w1 rc_w1 rc_w1 rc_w1  

 

ᵝ/ᵝ    

15 LNK_STS_CHG_INT Ҭ  

0̔  

1̔  

14 MGC_PKT_DET_INT Ҭ  

0̔  

1̔ ⌠  

13 TX_LPI_RCV_INT TX LPIҬ  

0̔  

1̔ TX LPI 

12 RX_LPI_RCV_INT RX LPIҬ  

0̔  

1̔ RX LPI 

11:0 Ḡ  Ḡ ᵝṿȂ 

Ҭ ̂INT_MASK̃ 

Ẓ ̔0x11 

ᵝṿ̔0x0000 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
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LNK_STS

_CHG_IN

T_MSK 

MGC_PKT

_DET_INT

_MSK 

TX_LPI_R

CV_INT_

MSK 

RX_LPI_R

CV_INT_M

SK 

Ḡ  

rw rw rw rw  

 

ᵝ/ᵝ    

15 LNK_STS_CHG_INT_MSK Ҭ  

ᵝ ҹ1ғINT_STSҬ LINK_STS_CHG_INTᵝ ҹ1̆

INT_SMI_INT_N/EXT_SMI_INT_Nҹ0(γ )̆ ԅ

Ҭ Ȃ 

1̔  

0̔ Ҭ  

14 MGC_PKT_DET_INT_MSK Ҭ  

ᵝ ҹ1ғINT_STSҬ MGC_PKT_DET_INTᵝ ҹ1̆

INT_SMI_INT_N/EXT_SMI_INT_Nҹ0(γ )̆ ԅ

Ҭ Ȃ 

1̔  

0̔ Ҭ  

13 TX_LPI_RCV_INT_MSK TX LPIҬ  

ᵝ ҹ1ғINT_STSҬ TX_LPI_RCV_INTᵝ ҹ1̆

INT_SMI_INT_N/EXT_SMI_INT_Nҹ0(γ )̆ ԅ

TX LPIҬ Ȃ 

1̔  

0̔ Ҭ  

12 RX_LPI_RCV_INT_MSK RX LPIҬ  

ᵝ ҹ1ғint_stsҬ RX_LPI_RCV_INTᵝ ҹ1̆

INT_SMI_INT_N/EXT_SMI_INT_Nҹ0(γ )̆ ԅ

RX LPIҬ Ȃ 

1̔  

0̔ Ҭ  

11:0 Ḡ  Ḡ ᵝṿȂ 

└ ̂PHY_LB_CTL̃ 

Ẓ ̔0x12 

ᵝṿ̔0x0000 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

RG_LB_X

MII2MAC 

Ḡ  

RG_LB_P

CS2MAC 

RG_LB_P

MA2MAC 

RG_LB_A

FE2MAC 

RG_LB_E

PG2EPC 

Ḡ  

RG_LB_M

MII2PHY 

Ḡ  

rw rw rw rw rw rw  rw  
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ᵝ/ᵝ    

15 RG_LB_XMII2MAC XMII2MACᶏ  

14 Ḡ  Ḡ ᵝṿȂ 

13 RG_LB_PCS2MAC PCS2MACᶏ  

12 RG_LB_PMA2MAC PMA2MACᶏ  

11 RG_LB_AFE2MAC AFE2MACᶏ  

10 RG_LB_EPG2EPC EPG2EPCᶏ  

9:8 Ḡ  Ḡ ᵝṿȂ 

7 RG_LB_MMII2PHY RMII2PHYᶏ  

ֽ ᶏ ῤ phy Ȃ 

6:0 Ḡ  Ḡ ᵝṿȂ 

PHYῃ ̂PHY_GLOBAL_CONFIG̃ 

Ẓ ̔0x13 

ᵝṿ̔0x0102 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  

XMII_TXC

_INV 

XMII_RXC

_INV 

EN_FX EN_WOL 

FORCE_LI

NK 

RG_WOL_

RCV_BC 

RG_WOL_

CHK_PS

WD 

Ḡ  MDI_MD[1:0] 

 rw rw rw rw rw rw rw  rw 

 

ᵝ/ᵝ    

15:14 Ḡ  Ḡ ᵝṿȂ 

13 XMII_TXC_INV XMII TXCLK 

0̔ TXCLKXMII ҉  

1̔ TXCLKXMII҉  

12 XMII_RXC_INV XMII RXCLK 

0̔ RXCLKXMII ҉  

1̔ RXCLKXMII҉  

11 EN_FX ᾣ ᶏ  

ᵝ ҍ EPHY_FXENOR ץ EPHY׃ ȂҊ ԅ OR 

'ed ӈ 

1̔ ᾣ  

0̔  

̔ EPHY ҹᾣ ̆Auto MDIXꜚ ̆ └ ῀

MDI  
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10 EN_WOL ᶏ Wake-On-Lan 

Wake-On-Lan 

9 FORCE_LINK └  

1̔ └ңҩ10/100M  

0̔ └ №≢ ‗ԍ10/100M Ҭ FORCE_LINK_10/

FORCE_LINK_100 

̔FORCE LINKֽ PHY ҹ └10100M Ȃ PHY ҹ

ꜚ ̆ 1'b1⌠ ᵝ ᵬ ( ꜚ ӊ╠ ᵝ

ҹ1'b1̆↕H/W ꜚ ᵝ) 

8 RG_WOL_RCV_BC ᶏ WOL  

1̔ ᶏ  

0̔ ῒז 

7 RG_WOL_CHK_PSWD ᶏ WOL Ҋ SecureOn ⱳ  

1̔ ᶏ SecureOn  

0̔ ῒז 

6:2 Ḡ  Ḡ ᵝṿȂ 

1:0 MDI_MD[1:0] MDI/MDIX 

DUPCOLLEDRXERᴪ  

҉ ᵝ Ữ ңҩbitβ 

00̔ └MDI  

01̔  

10̔ ꜚMDI/MDIX( ) 

11̔Ḡ  

PHY ԍ ᾣ M̆DI/MDIX ꜚ ҹñ └MDI ò 

MAC 0̂ RG_MAC_AADR_0̃ 

Ẓ ̔0x16 

ᵝṿ̔0x0000 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

MAC_ADDR_BYTE0[7:0] MAC_ADDR_BYTE1[7:0] 

rw rw 

 

ᵝ/ᵝ    

15:8 MAC_ADDR_BYTE0[7:0] ᴰ Ҭ MAC Byte0 

7:0 MAC_ADDR_BYTE1[7:0] ᴰ Ҭ MAC Byte1 

MAC 1̂ RG_MAC_AADR_1̃ 

Ẓ ̔0x17 
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ᵝṿ̔0x0000 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

MAC_ADDR_BYTE2[7:0] MAC_ADDR_BYTE3[7:0] 

rw rw 

 

/    

15:8 MAC_ADDR_BYTE2[7:0] ᴰ Ҭ MAC Byte2 

7:0 MAC_ADDR_BYTE3[7:0] ᴰ Ҭ MAC Byte3 

MAC 2̂ RG_MAC_AADR_2̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

MAC_ADDR_BYTE4[7:0] MAC_ADDR_BYTE5[7:0] 

rw rw 

 

ᵝ/ᵝ    

15:8 MAC_ADDR_BYTE4[7:0] ᴰ Ҭ MAC Byte4 

7:0 MAC_ADDR_BYTE5[7:0] ᴰ Ҭ MAC Byte5 

PHY ̂PHY_STATUS̃ 

Ẓ ̔0x19 

ᵝṿ̔0x8800 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

LINE_NO

SIG 

Ḡ  

MR_AUTO

NEG_CPL

T 

A_TXSAV

E80 

A_TXSAV

E50 

JABTX_S

TATUS 

MDIX_ST

ATUS 

mac_addr

_byte5 

POLARIT

Y_REV 

FINAL_PA

USE_OUT 

FINAL_PA

USE_IN 

FINAL_DU

PLEX 

FINAL_SPEED[1:0] 

FINAL_LI

NK 

r  r r r r r r r r r r r r 

 

ᵝ/ᵝ    

15 LINE_NOSIG ׃Ḥ  

0̔ Ҭ׃ ⌠Ḥ  

1̔ Ҭ׃ ⌠Ḥ  

14:13 Ḡ  Ḡ ᵝṿ 

12 MR_AUTONEG_CPLT  

1̔  
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0̔  

11 A_TXSAVE80 10M 80%  

1̔ 80%TX  

0̔  

10 A_TXSAVE50 10M 50%  

1̔ 50%TX  

0̔  

9 JABRX_STATUS RX Jabber 

1̔ RX Jabber 

0̔ RX Jabber 

8 JABTX_STATUS TX Jabber 

1̔ TX Jabber 

0̔ RX Jabber 

7 MDIX_STATUS MDIX  

1̔ MDIX 

0̔ MDI 

6 POLARITY_REV  

1̔ Ḡ  

0̔  

5 FINAL_PAUSE_OUT Ả ₮ⱳ  

ꜚ ̆ ᵝ  ꜚ ̂PHY_AUTONEG_ADVB̃IT [11:10]

ꜚ ᴩᵄ(LP) ⱬ ̂PHY_LP_ABILITYB̃IT[11:10] Ȃ

ꜚ ̆ ҩᵝ ҹ0Ȃ 

1̔ Ả ₮ⱳ  

0̔ Ҍ Ả ₮ⱳ  

4 FINAL_PAUSE_IN Ả ῀ⱳ  

ꜚ ̆ ᵝ ꜚ ̂PHY_AUTONEG_ADṼBIT [11:10]

ꜚ ᴩᵄ(LP) ⱬ ̂PHY_LP_ABILITYB̃IT[11:10] Ȃ

ꜚ ̆ ҩᵝ ҹ0Ȃ 

1̔ Ả ῀ⱳ  

0̔ Ҍ Ả ῀ⱳ  

3 FINAL_DUPLEX  

ӊ╠̆S/W ҩ ӈ 

1̔ ῃ  

0̔  

2:1 FINAL_SPEED[1:0]  

ӊ╠̆S/W ҩ ӈ 

1̔ 100M 

0̔ 10M 
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0 FINAL_LINK  

1̔  

0̔  

Wake-On-Lanῃ 0̂ RG_WOL_PASSWORD_0̃ 

Ẓ ̔0x1A 

ᵝṿ̔0x0000 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

RG_WOL_PASSWORD_BYTE0[7:0] RG_WOL_PASSWORD_BYTE1[7:0] 

rw rw 

 

ᵝ/ᵝ    

15:8 RG_WOL_PASSWORD_BYTE0[7:0] SecureONᴰ Ҭ Byte0 

7:0 RG_WOL_PASSWORD_BYTE1[7:0] SecureONᴰ Ҭ Byte1 

Wake-On-Lanῃ 1̂ RG_WOL_PASSWORD_1̃ 

Ẓ ̔0x1B 

ᵝṿ̔0x0000 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

RG_WOL_PASSWORD_BYTE2[7:0] RG_WOL_PASSWORD_BYTE3[7:0] 

rw rw 

 

ᵝ/ᵝ    

15:8 RG_WOL_PASSWORD_BYTE2[7:0] SecureONᴰ Ҭ Byte2 

7:0 RG_WOL_PASSWORD_BYTE3[7:0] SecureONᴰ Ҭ Byte3 

Wake-On-Lanῃ 2̂ RG_WOL_PASSWORD_2̃ 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

RG_WOL_PASSWORD_BYTE4[7:0] RG_WOL_PASSWORD_BYTE5[7:0] 

rw rw 

 

ᵝ/ᵝ    

15:8 RG_WOL_PASSWORD_BYTE4[7:0] SecureONᴰ Ҭ Byte4 
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7:0 RG_WOL_PASSWORD_BYTE5[7:0] SecureONᴰ Ҭ Byte5 

Page ̂PHY_PAGE_SEL̃ 

Ẓ ̔0x1F 

ᵝṿ̔0x003D 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  PAGE_SEL[4:0] Ḡ  

 rw  

 

ᵝ/ᵝ    

15:13 Ḡ  Ḡ ᵝṿȂ 

12:8 PAGE_SEL[4:0]  

7:0 Ḡ  Ḡ ᵝṿȂ 

8.4.2. Page1  

EEE ̂EEE_CFG̃ 

Ẓ ̔0x17 

ᵝṿ̔0x0033 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  

IEEE_ENA

BLE 

Ḡ  

 rw  

 

ᵝ/ᵝ    

15:4 Ḡ  Ḡ ᵝṿȂ 

3 IEEE_ENABLE ᶏ EEE 

ᶏ EPHY TX ᴰ ꜚ ῀ LPI  

2:0 Ḡ  Ḡ ᵝṿȂ 

8.4.3. Page2  

10M └ ̂PHY_10M_PWRSAVẼ 

Ẓ ̔0x17 

ᵝṿ̔0x04C8 
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ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

BYPASS

_TXSAVE

80 

BYPASS_

TXSAVE5

0 

TEST_TX

SAVE80 

TEST_TX

SAVE50 

LINKPULSE_DLY_TH[3:0] 

SAVE_80_

PERCENT 

TX10SAV

E_MODE 

Ḡ  SAVE_ON_DLY_TH[4:0] 

rw rw rw rw rw rw rw  rw 

 

ᵝ/ᵝ    

15 BYPASS_TXSAVE80 № 80%  

14 BYPASS_TXSAVE50 № 50%  

13 TEST_TXSAVE80 80% ῀ 

ֽ BYPASS_TXSAVE80ᶏ  

12 TEST_TXSAVE50 50% ῀ 

ֽ BYPASS_TXSAVE50ᶏ  

11:8 LINKPULSE_DLY_TH[3:0] ‖ ֟ ṿ 

TX ‖ ᴰ ṿȂ ṿx 2ҩ ῒ̆Ҭ1ҩ

ԍ40nsȂ 

ṿ 320ns 

7 SAVE_80_PERCENT 80% 

1̔ ᶏ  

0̔ ᶏ  

6 TX10SAVE_MODE 10M Power Saving Mode10M 

1̔ 10M ᶏ  

0̔  

5 Ḡ  Ḡ ᵝṿȂ 

4:0 SAVE_ON_DLY_TH[4:0] ῏ԍ ṿ 

ᴰ └ ̂PHY_TXDATA_CTRL̃ 

Ẓ ̔0x18 

ᵝṿ̔0x1000 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  FIR_10_SEL[2:0] Ḡ  

BYPASS_

TX_10_DA

TA 

BYPASS_

TX_10_DA

TA 

TEST_TX_100_DATA

[1:0] 

Ḡ  TEST_TX_10_DATA [4:0] 

 rw  rw rw rw  rw 

 

ᵝ/ᵝ    
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15 Ḡ  Ḡ ᵝṿȂ 

14:12 FIR_10_SEL[2:0] 10M TX  

11:10 Ḡ  Ḡ ᵝṿȂ 

9 BYPASS_TX_100_DATA № 100M ᴰ  

1̔ 100M№ ҹ └TEST_TX_100_DATAҹ  

0̔ 100M ⌠  

8 BYPASS_TX_10_DATA № 10M ᴰ  

1̔ 10M№ ҹ └TEST_TX_10_DATAҹ  

0̔ 10M ⌠  

7:6 TEST_TX_100_DATA[1:0] 100M  

BYPASS_TX_100_DATAҹ1 ̆ ⌠  

5 Ḡ  Ḡ ᵝṿȂ 

4:0 TEST_TX_10_DATA[4:0] 10M  

BYPASS_TX_10_DATAҹ1 ̆ ⌠  

8.4.4. Page3  

DSPSM └ ̂PHY_DSPSM_CTRL̃ 

Ẓ ̔0x11 

ᵝṿ̔0x8510 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  

BYPASS_

AGCSELD 

Ḡ  INI_100_AGCSEL[2:0] Ḡ  

BYPASS_

BOOSTEN

D 

TEST_BO

OSTEND 

Ḡ  

 rw  rw  rw rw  

 

ᵝ/ᵝ    

15:13 Ḡ  Ḡ ᵝṿȂ 

12 BYPASS_AGCSELD AGCSEL№  

1̔№ agcselD 

0̔  

11 Ḡ  Ḡ ᵝṿȂ 

10:8 INI_100_AGCSEL[2:0] 100M AGCSEL∆ ṿ 

3β ⱳ BYPASS_AGCSELD BYPASSҌ AGCSELD=1:

ῤ AGCSELҹINI_100_AGCSEL BYPASS AGCSELD=0:DSPRST

ῤ boostҹ0 ⱴ INI_100_AGCSEL̆ ῤ boostҹᵞ Ḡ Ҍ Ȃ 
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̆DSPSMץ [100,000][1,000]⌠[1,111]ῤ [boosten, 

AGCSEL]Ȃ 

7:4 Ḡ  Ḡ ᵝṿȂ 

3 BYPASS_BOOSTEND BoostenD№  

ῤ BoostenD TEST_BOOSTENDԍ └ 

1̔ №  

0̔  

2 TEST_BOOSTEND BoostenD͂  

BYPASS_BOOSTEND=1̆ └BoostenDҹ ṿ 

1:0 Ḡ  Ḡ ᵝṿȂ 

8.4.5. Page6  

ADC └ ̂PHY_ADC_CTL̃ 

Ẓ ̔0x10 

ᵝṿ̔0x5563 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  

A_CLKTX

RXSEL 

Ḡ  

 rw  

 

ᵝ/ᵝ    

15:8 Ḡ  Ḡ ᵝṿȂ 

7 A_CLKTXRXSEL RXCLK125⌠ TXCLK125№  

1̔ῤ RXCLK125 TXCLK125 

0̔ ῤ RXCLK125RXCLK125() 

6:0 Ḡ  Ḡ ᵝṿȂ 

Pre-GainPLL ̂PHY_PGPLL_CTL̃ 

Ẓ ̔0x12 

ᵝṿ̔0x0D00 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  

SELCKAD

T 

Ḡ  

 rw  
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ᵝ/ᵝ    

15 Ḡ  Ḡ ᵝṿȂ 

14 SELCKADT ADC  

ᵝֽ PHY ԍ AFE ̆ AFE ̆ ᵝΏ῀ṿ  

1̔ CKADTESTᵬҹ ADC ῀  

0̔ RXCLK125ᵬҹADC ῀  

13:0 Ḡ  Ḡ ᵝṿȂ 

8.4.6. Page9  

ῤ פ ̂EPGC_CMD̃ 

Ẓ ̔0x10 

ᵝṿ̔0x0000 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

RG_EPG

_EN 

RG_EPG_DATA_TYPE[2:0] 

RG_EPG_

IPG_LEN_

FIXED 

RG_EPG_

DASA_FIX

ED 

RG_EPG_MODE[1:0] 

RG_EPG_

LPI_INDIC

ATION 

RG_EPC_

LOC 

Ḡ  

RG_EPC_

CLR_CNT 

RG_EPG_

CLR_CNT 

RG_EPG_

PAUSE 

RG_EPG_

GO 

rw rw rw rw rw rw rw rw rw  rw rw rw rw 

 

ᵝ/ᵝ    

15 RG_EPG_EN ᶏ ῤ  

ᵝ ԍᶏ ῤ ץ Ȃ ᶏ ̆ῤ tx

℗ ⌠ῤ  

14:12 RG_EPG_DATA_TYPE[2:0] ῤ  

3ôb000̔ῃ0̕ 

3ôb001̔ῃ1̕ 

3ôb010̔ῃ5s̕ 

3ôb011̔ῃAs̕ 

3ôb100̔ ̕ 

3ôb101̔ ̕ 

3ôb110̔ ⁞ ̕ 

11 RG_EPG_IPG_LEN_FIXED  

1̔ RG_EPG_IPG_LEN  

0̔ ᴆ 

10 RG_EPG_DASA_FIXED DA/SA 

1̔DA ҹ00-01-02-03-04-05 SA ҹ0a-0b-0c-0d-0e-0f 

0̔DA/SA RG EPG DATA TYPE  

9:8 RG_EPG_MODE[1:0] ῤ  
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2ôb00̔ ̕ 

2ôb01̔ ̕ 

2ôb1x̔ ̕ 

7 RG_EPG_LPI_INDICATION TX LPI  

1̔ᴰ LPI 

0̔  

6 RG_EPC_LOC EPCᵝ  

1̔EPCᵝԍTX  

0̔EPCᵝԍ RX  

5:4 Ḡ  Ḡ ᵝṿȂ 

3 RG_EPC_CLR_CNT ῤ  

ᵝ rx ̆ crc ̆

Ȃ 

2 RG_EPG_CLR_CNT ῤ  

ᵝ tx ̆ ̆

Ȃ 

1 RG_EPG_PAUSE ῤ RG_EPG_GO └ ̆{ RG_EPG_PAUSE, 

RG_EPG_GO } = 

2ôb01̔  

2ôb11̔ Ả 

2ôb00̔  

̔ Ҋ(RG_EPG_MODE[1:0]= 2'b0)̆ start פ Ȃ

Ҋ(RG_EPG_MODE[1:0]= 2'b01)̆ ҈ҩ פ ̆pause

פ Ả ̆ῤ Ḡ ̆ start פ

╠ Ȃ Ҋ(RG_EPG_MODE[1:0]= 2'b10)̆ ҈ҩ

פ ̆ ғ Ả פ ҹ ҍẢ פ Ȃ 

0 RG_EPG_GO ῤ RG_EPG_PAUSE └ ̆ RG_EPG_PAUSE

└ פ ӈȂ 

̔ Ҋ̆ ᴋⱵ ̆ ᵝ ꜚ Ȃ

ԍ ̆ 0Ώ῀ ᵝ Ȃ 

ῤ ̂EPG_PKT_LEÑ 

Ẓ ̔0x11 

ᵝṿ̔0x0000 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  

RG_EPG_

PKT_LEN

_FIXED 

RG_EPG_PKT_LEN[10:0] 
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 rw rw 

 

ᵝ/ᵝ    

15:12 Ḡ  Ḡ ᵝṿȂ 

11 RG_EPG_PKT_LEN_FIXED ᶏ  

1̔ ̆ rg_epg_pkt_len‗  

0̔ ᴆ‗  

10:0 RG_EPG_PKT_LEN[10:0]  

̆ DA/SĂ FCSȂ rg_epg_pkt_len_fixedҹ1(

) ̆ ↕̆ ᴆ‗  

ῤ  (EPG_IPG_CFG) 

Ẓ ̔0x12 

ᵝṿ̔0x0000 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

RG_EPG_IPG_LEN [15:0] 

rw 

 

ᵝ/ᵝ    

15:0 RG_EPG_IPG_LEN [15:0] Inter-Packet-Gap  

ῤ ᵝ (EPG_BURST_PKT_NUM_CFG_HIGH) 

Ẓ ̔0x13 

ᵝṿ̔0x0000 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

RG_EPG_BURST_PKT_NUMBER_HIGH [15:0] 

rw 

 

ᵝ/ᵝ    

15:0 RG_EPG_BURST_PKT_NUMBER_HIGH [15:0] ᵝ Ҋ

(RG_EPG_MODE==10) 

ῤ ᵞᵝ (EPG_BURST_PKT_NUM_CFG_LOW) 

Ẓ ̔0x14 

ᵝṿ̔0x0000 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
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RG_EPG_BURST_PKT_NUMBER_LOW [15:0] 

rw 

 

ᵝ/ᵝ    

15:0 RG_EPG_BURST_PKT_NUMBER_LOW [15:0] ᵞ ᵝ Ҋ

(RG_EPG_MODE==10) 

TX ᵝ ̂TX_BYTE_CNT_HIGH̃ 

Ẓ ̔0x15 

ᵝṿ̔0x0000 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

TX_BYTE_CNT_HIGH[15:0] 

r 

 

ᵝ/ᵝ    

15:0 TX_BYTE_CNT_HIGH[15:0] ῤ ᵝ (bit31:16) 

RG_EPG_CLR_CNT  

TX ᵞᵝ ̂TX_BYTE_CNT_LOW̃ 

Ẓ ̔0x16 

ᵝṿ̔0x0000 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

TX_BYTE_CNT_LOW[15:0] 

r 

 

ᵝ/ᵝ    

15:0 TX_BYTE_CNT_LOW[15:0] ῤ ᵞᵝ (bit[15:0]) 

RG_EPG_CLR_CNT  

TX ᵝ ̂TX_PKT_CNT_HIGH̃ 

Ẓ ̔0x17 

ᵝṿ̔0x0000 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

TX_PKT_CNT_HIGH[15:0] 

r 
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ᵝ/ᵝ    

15:0 TX_PKT_CNT_HIGH[15:0] ῤ ᵝ (bit31:16) 

RG_EPG_CLR_CNT  

TX ᵞᵝ ̂TX_PKT_CNT_LOW̃ 

Ẓ ̔0x18 

ᵝṿ̔0x0000 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

TX_PKT_CNT_LOW[15:0] 

r 

 

ᵝ/ᵝ    

15:0 TX_PKT_CNT_LOW[15:0] ῤ ᵞᵝ (bit15:0) 

RG_EPG_CLR_CNT  

RX ᵝ ̂RX_BYTE_CNT_HIGH̃ 

Ẓ ̔0x19 

ᵝṿ̔0x0000 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

RX_BYTE_CNT_HIGH[15:0] 

r 

 

ᵝ/ᵝ    

15:0 RX_BYTE_CNT_HIGH[15:0] ᵝ (bit31:16) 

RG_EPC_CLR_CNT  

RX ᵞᵝ ̂RX_BYTE_CNT_LOW̃ 

Ẓ ̔0x1A 

ᵝṿ̔0x0000 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

RX_BYTE_CNT_LOW[15:0] 

r 

 

ᵝ/ᵝ    

15:0 RX_BYTE_CNT_LOW[15:0] ᵞᵝ (bit15:0) 

RG_EPC_CLR_CNT  
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RX ᵝ ̂RX_PKT_CNT_HIGH̃ 

Ẓ ̔0x1B 

ᵝṿ̔0x0000 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

RX_PKT_CNT_HIGH[15:0] 

r 

 

ᵝ/ᵝ    

15:0 RX_PKT_CNT_HIGH[15:0] ᵝ (bit31:16) 

RG_EPC_CLR_CNT  

RX ᵞᵝ ̂RX_PKT_CNT_LOW̃ 

Ẓ ̔0x1C 

ᵝṿ̔0x0000 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

RX_PKT_CNT_LOW[15:0] 

r 

 

ᵝ/ᵝ    

15:0 RX_PKT_CNT_LOW[15:0] ᵞᵝ (bit15:0) 

RG_EPC_CLR_CNT  

RX CRC ᵝ ̂RX_CRC_ERR_CNT_HIGH̃ 

Ẓ ̔0x1D 

ᵝṿ̔0x0000 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

RX_CRC_ERR_CNT_HIGH [15:0] 

r 

 

ᵝ/ᵝ    

15:0 RX_CRC_ERR_CNT_HIGH[15:0] ᵝ (bit31:16) 

RG_EPC_CLR_CNT  

RX CRC ᵞ ̂RX_CRC_ERR_CNT_LOW̃ 

Ẓ ̔0x1E 

ᵝṿ̔0x0000 
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ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

RX_PKT_CNT_LOW[15:0] 

r 

 

ᵝ/ᵝ    

15:0 RX_CRC_ERR_CNT_LOW[15:0] ᵞᵝ (bit15:0) 

RG_EPC_CLR_CNT  

8.4.7. MDIO  

PCS └ 1̂ PCS_CTL_1̃ 

̔0x3 

Ẓ ̔0x00 

ᵝṿ̔0x0400 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

PCS_RS

T 

Ḡ  

CLOCK_S

TOP_EN 

Ḡ  

rw  rw  

 

ᵝ/ᵝ    

15 PCS_RST PCS ᵝ 

AN PCS MMD ᵝҹ ṿ̆ PHYҬ ᴆ ᵝ̆

ᵝ ꜚ  

14:11 Ḡ  Ḡ ᵝṿ 

10 CLOCK_STOP_EN ᶏ Ả  

ҹ 1 LPI Ḥ Ả xMII ̆ ↕ Ḡ

ꜚ 

9:0 Ḡ  Ḡ ᵝṿ 

PCS 1̂ PCS_STS_1̃ 

̔0x3 

Ẓ ̔0x01 

ᵝṿ̔0x0040 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  

TX_LPI_R

EC 

RX_LPI_R

EC 

TX_LPI_IN

T 

RX_LPI_I

NT 

Ḡ  

CLOCK_S

TOP_CAP 

Ḡ  
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 r r r r  r  

 

ᵝ/ᵝ    

15:12 Ḡ  Ḡ ᵝṿȂ 

11 TX_LPI_REC TX PCS⌠LPI 

ѿҩ ⱳ ̆ TX LPIḤ ᶏ ҩᵝ 1 Ḡ

1 ⌠ Ȃ 

1̔ TX PCS ⌠LPI 

0̔ LPI  

10 RX_LPI_REC RX PCS⌠LPI 

ѿҩ ⱳ ̆ RX LPIḤ ᶏ ҩᵝ 1 Ḡ

1 ⌠ Ȃ 

1̔RX PCS⌠LPI 

0̔ LPI  

9 TX_LPI_INT TX PCS LPI  

1̔TX PCS ╠ LPI 

0̔ PCS ╠ ⌠LPI 

8 RX_LPI_INT RX PCS LPI  

1̔RX PCS ╠ LPI 

0̔ PCS ╠ ⌠LPI 

7 Ḡ  Ḡ ᵝṿȂ 

6 CLOCK_STOP_CAP ᴰ xMII Ả ⱬ 

1̔RS ᴪ LPI Ả xMII  

0̔ ᴰ xMIIҌ Ả  

5:0 Ḡ  Ḡ ᵝṿȂ 

PCS ̂PCS_ID̃ 

̔0x3 

Ẓ ̔0x02 

ᵝṿ̔0x0044 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

PHY_ID[15:0] 

r 

 

ᵝ/ᵝ    

15:0 PHY_ID[15:0] PHY bit[31-16] 

OUI (bits 3-18) .OUI =00-11-05 
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PCS ̂PCS_VER̃ 

̔0x3 

Ẓ ̔0x03 

ᵝṿ̔0x1400 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

PHY_ID[5:0] PHY_MAN_MODEL[5:0] PHY_REV_NO[3:0] 

r r r 

 

ᵝ/ᵝ    

15:10 PHY_ID[5:0] PHY bit[15-10] 

OUI bits 19-24 

9:4 PHY_MAN_MODEL[5:0] └  

└ (bits 5-0)̆ῒҬ[5:4]=  

3:0 PHY_REV_NO[3:0] (bits3-0) 

PCS ̂PCS_ID̃bit 0 PHY LSᵝ 

PCS 0̂ PCS_PKG_0̃ 

̔0x3 

Ẓ ̔0x05 

ᵝṿ̔0x0089 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  AN_PST TC_PST 

DTE_XS_

PST 

PHY_XS_

PST 

PCS_PST WIS_PST 

PMD/PMA

_PST 

CLAUSS2

2_REG_P

ST 

 r r r r r r r r 

 

ᵝ/ᵝ    

15:8 Ḡ  Ḡ ᵝṿȂ 

7 AN_PST ꜚ ԍ Ҭ 

ҹ 1 

6 TC_PST TC Ҭ 

ҹ 0 

5 DTE_XS_PST DTE XS Ҭ 

ҹ 0 

4 PHY_XS_PST PHY XS Ҭ 

ҹ 0 
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3 PCS_PST PCS Ҭ 

ҹ 0 

2 WIS_PST WIS Ҭ 

ҹ 0 

1 PMD/PMA_PST PMD/PMA Ҭ 

ҹ 0 

0 CLAUSS22_REG_PST ꜚ ԍ Ҭ 

ҹ 1 

PCS 1̂ PCS_PKG_1̃ 

̔0x3 

Ẓ ̔0x06 

ᵝṿ̔0x0000 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

VENDER

_SPEC_

DEV2_PS

T 

VENDER_

SPEC_DE

V1_PST 

CL22_EXT

_PST 

Ḡ  

r r r  

 

ᵝ/ᵝ    

15 VENDER_SPEC_DEV2_PST 2 ԍ Ҭ 

ҹ 0 

14 VENDER_SPEC_DEV1_PST 1 ԍ Ҭ 

ҹ 0 

13 CL22_EXT_PST Clause 22 ԍ Ҭ 

ҹ 0 

12:0 Ḡ  Ḡ ᵝṿ 

EEEⱬ ̂EEE_CAP̃ 

̔0x3 

Ẓ ̔0x14 

ᵝṿ̔0x0002 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
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Ḡ  

10GBASE

_KR_EEE 

10GBASE

_KX4_EE

E 

1000BASE

_KX_EEE 

10GBASE

_T_EEE 

1000BASE

_T_EEE 

100BASE_

TX_EEE 

Ḡ  

 r r r r r rw  

 

ᵝ/ᵝ    

15:7 Ḡ  Ḡ ᵝṿȂ 

6 10GBASE_KR_EEE 10GBASE-KR EEE 

Ҍ ̆ ҹ 0 

5 10GBASE_KX4_EEE 10GBASE-KR EEE 

Ҍ ̆ ҹ 0 

4 1000BASE_KX_EEE 10GBASE-KR EEE 

Ҍ ̆ ҹ 0 

3 10GBASE_T_EEE 10GBASE-KR EEE 

Ҍ ̆ ҹ 0 

2 1000BASE_T_EEE 1000Base-T EEE 

1̔ EEE 1000BASE-T 

0̔ EEEҌ 1000Base-T 

1 100BASE_TX_EEE 100Base-TX EEE 

1̔ EEE 100BASE-TX 

0̔ EEEҌ 100BASE-TX 

0 Ḡ  Ḡ ᵝṿȂ 

EEE ̂EEE_WAKE_ERR_CNT̃ 

̔0x3 

Ẓ ̔0x16 

ᵝṿ̔0x0000 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

EEE_WAKE_ERR_CNT[15:0] 

r 

 

ᵝ/ᵝ    

15:0 EEE_WAKE_ERR_CNT[15:0] EEE  

ԍ PHY ῤ ↓ Ȃ

 



                                                           GDSCN832xx  

129 
 

AN └ ̂AN_CTL̃ 

̔0x7 

Ẓ ̔0x00 

ᵝṿ̔0x1000 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

AN_RST Ḡ  XNP_CTL AN_EN Ḡ  

RESTART

_AUTONE

G 

Ḡ  

rw  r rw  rw  

 

ᵝ/ᵝ    

15 AN_RST AN ᵝ 

AN PCS MMD ᵝҹ ṿ̆ PHYҬ ᴆ ᵝ̆

ᵝ ꜚ  

14 Ḡ  Ḡ ᵝṿȂ 

13 XNP_CTL Ҋѿ └ 

0Ҍ ̆Ḡ 0 

12 AN_EN ᶏ ꜚ  

bit12PHY └ ̂PHY_MII_CTL̃ 

1̔ ᶏ ꜚ  

0̔ ᶏ ꜚ  

11:10 Ḡ  Ḡ ᵝṿȂ 

9 RESTART_AUTONEG ꜚ  

bit9PHY └ ̂PHY_MII_CTL̃̆ ᵝҹ  

1̔ ꜚ  

0̔  

8:0 Ḡ  Ḡ ᵝṿȂ 

AN ̂AN_STS̃ 

̔0x7 

Ẓ ̔0x01 

ᵝṿ̔0x0008 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  

PAGE_RE

CEIVED 

AN_COM

PLETE 

AN_ABILI

TY 

AN_ABILI

TY 

LINK_STA

TUS 

Ḡ  

LP_AN_A

BILITY 

 r r r r r  r 
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ᵝ/ᵝ    

15:7 Ḡ  Ḡ ᵝṿȂ 

6 PAGE_RECEIVED  

ҹ1 ⌠ѿҩ ῒ Ữ

an_lp_xnp_abilityҬȂ AN ꜚ

̆ ᵝ ᵝҹ0Ȃ ꜚ

̂PHY_AUTONEG_EXP̃Ҭ bit1Ȃ 

1̔ ⌠ѿҩ  

0̔ ⌠  

5 AN_COMPLETE ꜚ  

ҹ1 ꜚ ̆ AN └ ̂AN_CTL̃Ҭ

12βᶏ ꜚ 0Ȃ 

4 AN_ABILITY  

ҹ1̆ ⌠ ’Ȃ ᾣ ̆ ӈ

ҹ Ȃ ԅѿҩ ⱳ ̆ ѿҩ

ᵝ4 ҹ Ḡ ̆ ⌠ Ȃ AN

̆ ᵝҹ0Ȃ PHY ̂PHY_MII_STATUS̃

Ҭ bit4Ȃ 

3 AN_ABILITY ꜚ ⱬ 

Ҋ ҹ1̆ PHYΐ ꜚ ⱬȂ PHY

̂PHY_MII_STATUS̃Ҭ bit3Ȃ 

2 LINK_STATUS  

ҹ1̆ ԅ Ȃ ѿҩ ᵞⱳ ̆

ᴆ ᴪ ᵝ Ḡ ̆ ⌠

Ȃ  PHY ̂PHY_MII_STATUS̃Ҭ bit2Ȃ 

1 Ḡ  Ḡ ᵝṿȂ 

0 LP_AN_ABILITY ᴩᵄ ꜚ ⱬ 

ҹ1̆ ᴩᵄ ҍ ꜚ ⱳ Ȃ 

ꜚ (AN_ID) 

̔0x7 

Ẓ ̔0x02 

ᵝṿ̔0x0044 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

PHY_ID [15:0] 

r 
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ᵝ/ᵝ    

15:0 PHY_ID[15:0] PHY bit[31-16] 

OUI (bits 3-18). OUI =00-11-05 

ꜚ ̂AN_VER̃ 

̔0x7 

Ẓ ̔0x03 

ᵝṿ̔0x1400 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

PHY_ID[5:0] PHY_MAN_MODE[5:0] PHY_REV_NO[3:0] 

r r r 

 

ᵝ/ᵝ    

15:10 PHY_ID[5:0] PHY bit [15-10] 

OUI bits 19-24 

9:4 PHY_MAN_MODE[5:0] └  

└ (bits 5-0)̆ῒҬ[5:4]=  

3:0 PHY_REV_NO[3:0] (bits3-0) 

PCS ̂PCS_ID̃bit 0 PHY LSᵝ 

AN 0̂ AN_PKG_0̃ 

̔0x7 

Ẓ ̔0x05 

ᵝṿ̔0x0089 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  AN_PST TC_PST 

DTE_XS_

PST 

PHY_XS_

PST 

PCS_PST WIS_PST 

PMD/PMA

_PST 

CLAUSS2

2_REG_P

ST 

 r r r r r r r r 

 

ᵝ/ᵝ    

15:8 Ḡ  Ḡ ᵝṿȂ 

7 AN_PST ꜚ ԍ Ҭ 

ҹ 1 

6 TC_PST TC Ҭ 

ҹ 0 



                                                           GDSCN832xx  

132 
 

5 DTE_XS_PST DTE XS Ҭ 

ҹ 0 

4 PHY_XS_PST PHY XS Ҭ 

ҹ 0 

3 PCS_PST PCS Ҭ 

ҹ 0 

2 WIS_PST WIS Ҭ 

ҹ 0 

1 PMD/PMA_PST PMD/PMA Ҭ 

ҹ 0 

0 CLAUSS22_REG_PST ꜚ ԍ Ҭ 

ҹ 1 

AN 1̂ AN_PKG_1̃ 

̔0x7 

Ẓ ̔0x06 

ᵝṿ̔0x0000 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

VENDER

_SPEC_

DEV2_PS

T 

VENDER_

SPEC_DE

V1_PST 

CL22_EXT

_PST 

Ḡ  

r r r  

 

ᵝ/ᵝ    

15 VENDER_SPEC_DEV2_PST 2 ԍ Ҭ 

ҹ 0 

14 VENDER_SPEC_DEV1_PST 1 ԍ Ҭ 

ҹ 0 

13 CL22_EXT_PST Clause 22 ԍ Ҭ 

ҹ 0 

12:0 Ḡ  Ḡ ᵝṿȂ 

ꜚ ̂AN_ID̃ 

̔0x7 

Ẓ ̔0x0E 

ᵝṿ̔0x0044 
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ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

PHY_ID [15:0] 

r 

 

ᵝ/ᵝ    

15:0 PHY_ID[15:0] PHY bit[31-16] 

OUI (bits 3-18). OUI =00-11-05 

ꜚ ̂AN_VER̃ 

̔0x7 

Ẓ ̔0x0F 

ᵝṿ̔0x1400 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

PHY_ID[5:0] PHY_MAN_MODE[5:0] PHY_REV_NO[3:0] 

r r r 

 

ᵝ/ᵝ    

15:10 PHY_ID[5:0] PHY bit [15-10] 

OUI bits 19-24 

9:4 PHY_MAN_MODE[5:0] └  

└ (bits 5-0)̆ῒҬ[5:4]=  

3:0 PHY_REV_NO[3:0] (bits3-0) 

PCS ̂PCS_ID̃bit 0 PHY LSᵝ 

ꜚ ̂AN_ADṼ 

̔0x7 

Ẓ ̔0x10 

ᵝṿ̔0x0101 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

NEXT_PA

GE_EN 
Ḡ  

REMOTE_

FAULT_E

N 

EXTENED

_NEXT_P

AGE 

ASYM_PA

USE 
PAUSE 

100BASE_

T4 

100BASE

TX_FULL_

DPX 

100BASE

TX_HALF

_DPX 

10BASE-

T_FULL_D

PX 

10BASE-

T_HALF_

DPX 

SLCT_FLD[4:0] 

rw  rw rw rw rw r rw rw rw rw r 

 

ᵝ/ᵝ    

15 NEXT_PAGE_EN Ҋѿ ᶏ  

1̔ ҹᶏ Ҋѿ  
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0̔Ҍ ᶏ Ҋѿ  

14 Ḡ  Ḡ ᵝṿȂ 

13 REMOTE_FAULT_EN ᶏ  

1̔ ꜚ  

0̔  

12 EXTENED_NEXT_PAGE Ҋѿ  

PHYҌ ̆ Ώ 0 

11 ASYM_PAUSE Ảⱳ  

A6 ⱬ 

1̔ Ả ⱬ 

0̔Ҍ Ả 

10 PAUSE Ảⱳ  

A5 ⱬ 

1̔ Ảⱳ  

0̔Ҍ Ảⱳ  

9 100BASE_T4 100BASE-T4ⱳ  

PHYҌ ̆ Ώ 0 

8 100BASETX_FULL_DPX 100BASE-Xῃ ⱳ  

1̔ ῃ  

0̔Ҍ ῃ  

̔ ꜚ ̆ ᵝ҉ ṿ PHY └

̂PHY_MII_CTL̃BIT6, BIT13 (FORCE_SPEED) BIT8(FORCE_DUPLEX)Ҭ

ṿ̆ FORCE_SPEEDҹ 2'b01 FORCE_DUPLEX 1'b1̆ Ӈ ҩ

ᵝ 1'b1̆ ӊ֞ Ȃ 

7 100BASETX_HALF_DPX 100BASE-X ⱳ  

1̔  

0̔Ҍ  

̔ ꜚ ̆ ᵝ҉ ṿ  PHY └

̂PHY_MII_CTLB̃IT6, BIT13 (FORCE_SPEED) BIT8 (FORCE_DUPLEX)Ҭ

ṿȂ FORCE_SPEEDҹ 2'b01̆FORCE_DUPLEXҹ 1'b0 ̆ ᵝ

ҹ 1'b1̆ ӊ֞ Ȃ 

6 10BASE-T_FULL_DPX 10BASE-Tῃ ⱳ  

1̔ ῃ  

0̔Ҍ ῃ  

: ꜚ ̆ ᵝ҉ ṿ  PHY └

̂PHY_MII_CTLB̃IT6, BIT13 (FORCE_SPEED) BIT8 (FORCE_DUPLEX)Ҭ

ṿȂ FORCE_SPEEDҹ 2'b00, FORCE_DUPLEXҹ 1'b1 ̆ ᵝ

ҹ 1'b1̆ ӊ֞ Ȃ 

5 10BASE-T_HALF_DPX 10BASE-T ⱳ  
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1̔  

0̔Ҍ  

: ꜚ ̆ ᵝ҉ ṿ  PHY └

̂PHY_MII_CTLB̃IT6, BIT13 (FORCE_SPEED) BIT8 (FORCE_DUPLEX)Ҭ

ṿȂ FORCE_SPEEDҹ 2'b00, FORCE_DUPLEXҹ 1'b0 ̆ ᵝ

ҹ 1'b1̆ ӊ֞ Ȃ 

4:0 SLCT_FLD[4:0] ≢  

└ҹ5ôh01 

ꜚ ᴩᵄ(LP) ̂AN_LP_ABILITỸ 

̔0x7 

Ẓ ̔0x13 

ᵝṿ̔0x0000 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

NEXT_PA

GE 

ACKNOW

LEDGE 

REMOTE_

FAULT 

EXTENED

_NEXT_P

AGE 

ASYM_PA

USE 
PAUSE 

100BASE

T4 

100BASE

TX_FULL_

DPX 

100BASE

TX_HALF

_DPX 

10BASE-

T_FULL_D

PX 

10BASE-

T_HALF_

DPX 

SELECTOR_FIELD[4:0] 

r r r r r r r r r r r r 

 

ᵝ/ᵝ    

15 NEXT_PAGE ᴩᵄҊѿ  

1̔ ᴩᵄ Ҋѿ ⱳ  

0̔  

14 ACKNOWLEDGE ᴩᵄ  

1̔ ᴩᵄ ⱳ 

0̔  

13 REMOTE_FAULT ᴩᵄ ⌠  

1̔ ꜚ  

0̔  

12 EXTENED_NEXT_PAGE Ҋѿ  

11 ASYM_PAUSE ᴩᵄ Ảⱳ  

A6 ⱬ 

1̔ Ả ⱬ 

0̔Ҍ Ả ⱬ 

10 PAUSE ᴩᵄ Ảⱳ  

A5 ⱬ 

1̔ Ả ⱬ 

0̔Ҍ Ả ⱬ 

9 100BASET4 A4 ⱬ 
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ᴩᵄ 100BASE-T4 ⱬ 

8 100BASETX_FULL_DPX ᴩᵄ100BASE-Xῃ ⱬ 

1̔ ῃ  

0̔Ҍ  

̔ ꜚ ̆ ᵝ ṿ ѿ ҹ1'b1 

7 100BASETX_HALF_DPX ᴩᵄ100BASE-X ⱬ 

1̔  

0̔Ҍ  

̔ ꜚ ̆ ᵝ ṿ ѿ ҹ1'b1 

6 10BASE-T_FULL_DPX ᴩᵄ10BASE-Tῃ ⱬ 

1̔ ῃ  

0̔Ҍ  

̔ ꜚ ̆ ᵝ ṿ ѿ ҹ1'b1 

5 10BASE-T_HALF_DPX ᴩᵄ10BASE-T ⱬ 

1̔  

0̔Ҍ  

̔ ꜚ ̆ ᵝ ṿ ѿ ҹ1'b1 

4:0 SELECTOR_FIELD[4:0] ᴩᵄ 5'h01 

ꜚ XNP ̂AN_XNP_TRANSMIT̃ 

̔0x7 

Ẓ ̔0x16 

ᵝṿ̔0x2001 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

NEXT_P

AGE 

Ḡ  

MESSAG

E_PAGE 

ACKNOW

LEDGE2 

TOGGLE MSG_UFMT_CODE_FIELD[10:0] 

rw  rw rw r rw 

 

ᵝ/ᵝ    

15 NEXT_PAGE ѿ  

ѿ  

1̔ ⱴ Ҋѿ ῒ  

0̔ Ҋѿ ѿ  

14 Ḡ  Ḡ ᵝṿ 

13 MESSAGE_PAGE  

 

1̔  

0̔  
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12 ACKNOWLEDGE2 ᶭ׆Ḥ ⱬ 

1̔ ᶭ׆Ḥ  

0̔ ᶭ׆Ḥ  

11 TOGGLE ℗  

℗ ᵝ SW ꜚ ̆ ᴆ ץ  

10:0 MSG_UFMT_CODE_FIELD[10:0] / ף  

ꜚ ᴩᵄXNP ̂AN_LP_XNP_ABILITỸ 

̔0x7 

Ẓ ̔0x19 

ᵝṿ̔0x0000 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

NP_RX[15:0] 

r 

 

ᵝ/ᵝ    

15 NP_RX[15:0] ׆ ᴩᵄ ⌠Ҋѿ  

Һ-׆ └ (MS_CTL) 

̔0x7 

Ẓ ̔0x20 

ᵝṿ̔0x0000 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

MS_MAU

_CFG_E

N 

MS_MAU_

CFG_VAL 

PORT_TY

PE 

Ḡ  

rw rw rw  

 

ᵝ/ᵝ    

15 MS_MAU_CFG_EN Һ׆ ꜚ  

1̔ Һ׆ ꜚ  

0̔῏ Һ׆ ꜚ  

14 MS_MAU_CFG_VAL Һ׆ ꜚ ṿ 

1̔ PHYҹҺ  

0̔ PHYҹ׆  

13 PORT_TYPE  

1̔  
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0̔  

12:0 Ḡ  Ḡ ᵝṿ 

Һ-׆ (MS_STS) 

̔0x7 

Ẓ ̔0x21 

ᵝṿ̔0x0000 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

MS_CFG

_FAULT 

MS_CFG_

RES 

Ḡ  

r r  

 

ᵝ/ᵝ    

15 MS_CFG_FAULT ⌠Һ׆  

1̔ ⌠Һ׆  

0̔ ⌠Һ׆  

14 MS_CFG_RES Һ׆  

1̔ ҹҺ 

0̔ ҹ׆ 

13:0 Ḡ  Ḡ ᵝṿ 

EEE ̂EEE_ADṼ 

̔0x7 

Ẓ ̔0x3C 

ᵝṿ̔0x0002 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  

10GBASE

_KR_EEE 

10GBASE

_KX4_EE

E 

1000BASE

_KX_EEE 

10GBASE

_T_EEE 

1000BASE

_T_EEE 

100BASE_

TX_EEE 

Ḡ  

 r r r r rw rw  

 

ᵝ/ᵝ    

15:7 Ḡ  Ḡ ᵝṿȂ 

6 10GBASE_KR_EEE 10GBASE-KR EEE 

Ҍ ̆ ҹ0 

5 10GBASE_KX4_EEE 10GBASE-KR EEE 
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Ҍ ̆ ҹ0 

4 1000BASE_KX_EEE 10GBASE-KR EEE 

Ҍ ̆ ҹ0 

3 10GBASE_T_EEE 10GBASE-KR EEE 

Ҍ ̆ ҹ0 

2 1000BASE_T_EEE 1000Base-T EEE 

1̔ 1000BASE-Tΐ EEE ⱬ 

0̔Ҍ 1000BASE-Tΐ EEE ⱬ 

1 100BASE_TX_EEE 100Base-TX EEE 

1̔ 1000BASE-TXΐ EEE ⱬ 

0̔Ҍ 1000BASE-TXΐ EEE ⱬ 

0 Ḡ  Ḡ ᵝṿȂ 

EEE ᴩᵄ(LP) ̂EEE_LP_ABILITỸ 

̔0x7 

Ẓ ̔0x3D 

ᵝṿ̔0x0000 

ץ ̂16β Ȃ̃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  

10GBASE

_KR_EEE 

10GBASE

_KX4_EE

E 

1000BASE

_KX_EEE 

10GBASE

_T_EEE 

1000BASE

_T_EEE 

100BASE_

TX_EEE 

Ḡ  

 r r r r r r  

 

ᵝ/ᵝ    

15:7 Ḡ  Ḡ ᵝṿȂ 

6 10GBASE_KR_EEE 10GBASE-KR EEE 

1̔ ᴩᵄ 10GBASE-KR EEEⱳ  

0̔ ᴩᵄҌ 10GBASE-KR EEEⱳ  

5 10GBASE_KX4_EEE 10GBASE-KX4 EEE 

1̔ ᴩᵄ 10GBASE-KX4 EEEⱳ  

0̔ ᴩᵄҌ 10GBASE-KX4 EEEⱳ  

4 1000BASE_KX_EEE 1000BASE-KX EEE 

1̔ ᴩᵄ 1000BASE-KX EEEⱳ  

0̔ ᴩᵄҌ 1000BASE-KX EEEⱳ  

3 10GBASE_T_EEE 10GBASE-T EEE 

1̔ ᴩᵄ 10GBASE-T EEEⱳ  

0̔ ᴩᵄҌ 10GBASE-T EEEⱳ  
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2 1000BASE_T_EEE 1000BASE-T EEE 

1̔ ᴩᵄ 1000BASE-T EEEⱳ  

0̔ ᴩᵄҌ 1000BASE-T EEEⱳ  

1 100BASE_TX_EEE 100BASE-TX EEE 

1̔ ᴩᵄ 100BASE-TX EEEⱳ  

0̔ ᴩᵄҌ 100BASE-TX EEEⱳ  

0 Ḡ  Ḡ ᵝṿȂ 
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9. EtherCAT  

 ׃ .9.1

GDSCNѿ EtherCAT׆ └ (ESC)Ȃ ᵬҹ EtherCAT ׆ ӊ

̆ EtherCATḤȂGDSCN ȂEtherCAT└ 8K

ῤ (PDRAM) 8ҩ ῤ ᾝ(FMMUs)̆ ҩ ᾝ ᴋⱵ

⌠ ȂEtherCAT׆ └ 8ҩSyncManager̆ᾛ EtherCAT

ӊ ֜ Ȃ ҩ SyncManager ᵬ EtherCATҺ Ȃ ң

ᵬ ̔ ‖ Ȃ ‖ Ҋ̆ └ EtherCATҺ ץ Ώ῀

ȂGDSCNҬ ‖ Ȃ ץ ӊ╠⌠ ̆

ҡ Ȃ Ҋ̆ └ EtherCATҺ ‖ ̆ ḠҌᴪҡ Ȃ 

9.2. Һ  

Â ̔2ҩῤ PHY 1ҩ MII̕ 

Â 8ҩ Ữ ᾝ̂FMMUs̃̕ 

Â 8KB ῤ ̂PDRAM̃̕  

Â 64β№ ̆ҍῒזEtherCAT ̕ 

Â 8ҩSyncManagerᵣ̕ 

Â DC ԍ1 Ȃ 

9.2.1.  

ESC ⱳ 9-1. EtherCAT Ȃ 
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9-1. EtherCAT  

PDI

On- Chip bus  / DigItal I/o

Auto-Forward+Loopback

1 2 3 4

MII Port

PHY 

PHY MI

ECAT ᾣ

ᵣ

ᾣ

ⅎ (DC) EEPROM

RAM  RAM

ESC 

FMMU

(SyncManager)

Reset

SYNC LATCH I2C EEPROM LEDs

 

9.2.2. EtherCAT׆ └ ⱳ  

Â EtherCAT 

EtherCAT ESC ⌠ῒז EtherCAT׆ Һ ȂMAC ESC

№Ȃ ץ Ȃ ԍץ ̆ῤ ץ PHY ⌠ ESC MII Ȃ

EtherCATᴰ ҹ100Mbit/s̆ ῃ ḤȂ Ḥ ᴪ

ȂGDSCNᶏ ҈ҩ ̆ 0/1/2Ȃ 

Â EtherCATᾝ 

EtherCATᾝ̂EPŨ ȁ№ EtherCATȂ ҉ᵝԍ 0

3ӊ ȂEtherCATᾝ Һ ESCῤ Ữ

̆ ֓ Ữ EtherCATҺ׆ץ ̆Ӟ ץ PDI׆

ȂҺ ׆ ӊ ֜ ᵌԍ ῤ ̂ ῤ ̃̆

ⱳ ̆ᶛ ѿ ̂SyncManager̃ ̂FMMŨȂEtherCATᾝ

EtherCAT׆ Һ ⱳ ̆ ԅ ꜚ ȁ ⱳ PDIȂ 

Â ꜚ  

ꜚ ץ ̆ ̆ ⌠ ⱳ Ȃ ꜚ

Ȃ 

Â ⱳ  

ⱳ ץ ⌠Ҋѿҩ ̆ ҩ ̆ Ҍ ̆
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῏ Ȃ 0 ⱳ ⌠ EtherCAT ᾝȂ ץ

EtherCATҺ └Ȃ 

Â FMMU 

ῤ ᾝ ԍ ⌠ESC Ȃ 

Â  

EtherCATҺ ׆ ӊ ѿ ֜ ḤȂ ҩ

Ḥ ץ Ȃ ΏԊⱵ ᴪҹEtherCATҺ ⱴ └

ԊᴆȂ № ESC ῤ ӊ Һ ≢̆ ҹ ױ ⌠Ҍ

‖ ̆ Ȃ Ӟ PDI └ Ȃ 

Â  

ᾝ Ȃ ԍ Ḥ ₮ ⌠ ῃ Ȃ

ԍ № Ȃ 

Â PHY  

PHY ᾝ MII ҍץ PHY ḤȂ ץ Һ ׆ ᶏ ȂMII

ESC ԍ ⌠ └ ꜚ ꜚ ̆

ץ ԍ MII ⱳ Ȃ 

Â №  

№ ̂DC̃ᾛ ₮Ḥ ῀ ץ̆ Ԋᴆ Ȃ

ҩEtherCATȂ 

Â EEPROM 

ѿҩ Ữ ỮEtherCAT׆ Ḥ ̂ESĨ̆ ѿҩIĮC EEPROMȂ 

Â /  

ᶫ ESC Ḥ Ȃ └ LED̆ LED/ LED

/ꜚLEDȂ 

9.3. ⱳ  

9.3.1. ̂PDĨ 

̂PDĨ ԅ׆ ҍESCӊ Ȃ ӈԅ₃ PDĬ ұ

└ ץ I/O Ȃ ԍEtherCATPDIῤ ȁ ץ ῒ

ᶭ ̆ῤ PDI ץ 12.5Mbyte/sȂ 

9-1. EtherCATPDI 

PDI (PDI └ 0x0140) PDI  

0  

4 Digital I/O 
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128 On-chip bus 

PDI  

̆PDI SII EEPROMESC ѿ №ȂESC ҉

PDIȂ ’Ҋ̆ESC ̆ Ҍ ESC ‗ Ȃ

ᵝ ̆PDIԍ ̆ ᶏ └ EEPROMᴏ Ȃ EEPROMⱴ

̆ ₮Ḥ DC Ḥ ץ̆ ₮ ҹȂ 

PDI ⱳ Ώ῀  

ѿ֓ ESC ⱳ Ώ῀ ҩ ȁ ‖ ALԊᴆ

Ȃ └ ⱴ̆ ᴪ └ Ȃ 

ԍ └ ᶏ ᶏ Ḥ Ώ └̆p └

Ҍᶏ ᶏ Ḥ ̆ ױ ҩ Ȃ ҩ Ҍ

Ȃ ̆ ≢ ֓ESCⱳ Ȃ SyncManager

‖ ׆ 0x1000-0x1005Ȃѿҩ 32β └ ᴪ ‖ Ȃ

0x1000ѿ ‖ ̆ ғ ᴪ 0x1001-0x1003Ȃ ԋ

0x1001̆ ғ 0x1000/0x1002-0x1003Ȃ 0x1004 ̆ ₮ ԅ̆

ҹ Ӟᴪ 0x1005Ȃ0x1005 ҡ ԅ̆p ‖ ῏ ԅȂ └ 0x1005

̆ ⌠0 - ᵌӍ ԅȂ ᵌ Ӟ₮ DC Ḥ ̂ 0x098E

0x098F̃҉Ȃ32β └ ᴪ SYNC0SYNC1̆Ҍ №≢ Ȃ 

ҩ ץ ᶏ PDI ⱳ Ώ῀ ‗Ȃ Ҋ̆

ⱳ Ώ ðð ֓Ώ ᶏ ᶏ ̆ ץ └

Ȃ 

ⱳ IP Ȃ ᶏ ⱳ ӊ╠̆ └ PDIḤ

0x014E[0]╠ Ȃ 

ⱳ SyncManager‖ ץ ׆ PDI ֓ ȂEtherCATҺ

ᴋᵥ Ȃ (SyncManager)̆ԅ ҹȂץҊ ⌠

PDI ⱳ Ώ῀ ̔ 

9-2. Ώ῀ PDI ⱳ  

  ₱  

ᴋ  SyncManagerῤ  SyncManager ‖ ̆

Ώ῀ ‖ ץ ‖

Ȃ 

0x0120:0x0121 AL └ AL └ ̆

0x0120:0x0121̆ Ώ῀

0x0120 Ȃ 

0x0440  0x0440̆ Ώ῀0x0440ץ

ALԊᴆ 0x0220[6] 

0x0806+X*16 SyncManager  0x0806+X*16̆ Ώ῀

0x0806(SyncManager 0)̆ ҹ
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SyncManager ALԊᴆ

0x0220[4] 

0x098E SYNC0  0x098Ĕ Ώ῀0x098Eץ

0x098E[0] 

0x098F SYNC1  0x098Ĕ Ώ῀0x098Eץ

0x098F[0] 

0x09B0:0x09B7 Latch0 ҉  0x09B0: 0x09B7̆ Ώ῀

0x09B0̆ DC Latch0

0x09AE[0] 

0x09B8:0x09BF Latch0 Ҋ  0x09B8: 0x09BF̆ Ώ῀

0x09B8ץ DC Latch0

0x09AE[1] 

0x09C0:0x09C7 Latch1 ҉  0x09C0: 0x09C7̆ Ώ῀

0x09C0̆ DC Latch1

0x09AF[0] 

0x09C8:0x09CF Latch1 Ҋ  0x09C8: 0x09CF̆ Ώ῀

0x09C8ץ DC Latch1

0x09AF[1] 

9.3.2. FMMU 

Ữ ᾝ̂FMMŨ ῤ ҹ Ȃ

F̆MMUᾛ ᶏ ҩ׆ № ѿ̔ҩ ₃ҩᴋ №

EtherCATҬ Ȃ ҩ FMMU ѿҩ ׆⌠

ȂFMMU ץ ҹ ȁΏ῀ ΏȂ 

Â FMMU └ 

ESCҬ FMMU⌠ └Ȃ ᶏ ᵝ ̂ ᵝÍ0̆ Ả ᵝÍ7̆ ᵝ

Í0̃̆ ↕ ѿ ̂ Ώ̃ ңҩFMMU 3ҩ ᴋᵥ

FMMU Ȃ 

Â ⱴ FMMU  

͠ ҩ ץ ѿҩFMMÛ ̃ⱴ҉ѿҩFMMÛΏ̃ ̆

ѿҩFMMÛ /Ώ̃ Ȃ ңҩ FMMÛΐ  - Ώ̃

ԍ ̆↕ᶏ ᵞ FMMÛ ᵞ ̃̆ ῒ

FMMUז Ȃ 

͠ ѿҩ ҩFMMU ῤ ̆ ױ ᶏ Ȃ Ҍᴪ Ȃ 

͠ ᶏ ѿҩ ΏFMMUᶏ ңҩFMMUððѿҩ ԍ ̆ ѿҩ ԍΏ῀ðð ԍ

ѿ Ȃ 

͠ Ώ FMMUҌ ҍ ѿ ᶏ ̆ ҹ Ώ Ҍ ҹᶏ

̂ ̃ Ȃ 

͠ ᵝ ᴋᵥ Ȃ ⌠ ᵝ EtherCATҬҌᴪ

Ȃᶛ ̆ ᾛ ҩESCᵝ ⌠ ѿҩ ҬȂ 

͠ ѿҩ ESCҬ / ̆Ҍᴪ ESCҬ ̆
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ғESCҬ ӞҌᴪ / ҬȂ 

9.3.3. (SyncManager) 

ESC ῤ ץ EtherCATҺ ⌠ PDI └ ҉ ӊ ֜

̆ ᴋᵥ └Ȃᶏ ῤ Ḥ ѿ֓ ̆ ֓ ץ ESCῤ

‗̔ 

Â ѿ Ḡ Ȃ ᴆҬ Ḥ ץ ֜ Ȃ 

Â ῃ Ḡ Ȃ ᴆҬ ῃ └Ȃ 

Â EtherCAT Һ ῤ ԅץ̆ ᵥ Ȃ 

EtherCAT Һ ӊ ѿ ғ ῃ ̆

Ҭ ץ Ȃ 

EtherCATҺ └ Ȃ Ḥ ̆ Ḥ ̂ ‖

̃Ӟ Ȃ ᶏ ᵝԍῤ ‖ ֜ Ȃ ҩ ‖

ᴆ └Ȃ 

‖ ׆ ̆ ↕ Ȃ ̆ ҩ ‖ ץ

̆ Ῥ ̆ ѿץ ҩ ‖ ̆Ӟ №ץ Ȃ

̆ ‖ ̆ ‖ ̆ ғ ԅ̆ Ҭ

‖Ȃ ѿҩ ῤ̆ Ҍ ң Ȃ 

ң Ḥ ̔ 

Â ‖  

͠ ‖ ᾛ ̆ EtherCATҺ ̆ Ḥ ‖ Ȃ

֟ Ώ῀ ѿ ‖ ̆ ֟ ץ ‖ ῤ Ȃ

‖ Ώ῀ ̆ ҡ Ȃ 

͠ ‖ ԍ Ȃ 

Â  

͠ ԅѿ ֜ ץ̆└ Ḡ Ҍᴪҡ Ȃ ѿ ̆

EtherCATҺ ̆ ѿ ‖

Ȃ ᾢ̆Һ ‖ Ώ῀ Ȃ ̆ ‖ ץ Ώ῀̆ ׆⌠

Ȃӊ ̆Һ Ῥ Ώ῀ ̆ ‖ ↕ ׆ Ȃ 

͠ ԍ Ȃ 

ֽ ↓̂FCS̃ Һ ‖ ̆ ̆ ‖

Ҍӄ Ȃ 

ᵝԍ׆ 0x0800 ᵝ Ȃ 

9.3.4. № ̂DC̃  

EtherCAT׆ └ № ̂DC̃ ᾝ Ҋⱳץ ̔ 

Â ׆ ̂ҍҺ ̃ӊ  
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Â ₮Ḥ ̂SyncSignals̃ 

Â ῀Ԋᴆ ̂LatchSignals̃ 

Â ֟ Ҭ  

Â ₮  

Â ῀  

64β № ̆ ׃ ҊȂ 

EtherCATᶫԅңҩ ῀ ̂SYNC LATCH̆̃ ԍ Ԋᴆ Ȃ ԅ҉

Ҋ Ȃ ֓ ҍSYNC0LATCH0₮ ῍֣ №̆≢ ԍ Ԋ

ᴆ ȂSYNC/SYNC0LATCH/LATCH0ⱳ YNC/LATCH PDIҬ

SYNC0/LATCH0SYNC/LATCHβ‗ Ȃ 

ҹ SYNC0/LATCH0ⱳ ̆ ₮ ̂ ҍ / ̃ ₮ /

PDI Ҭ SYNC0₮ ꜚ / ᵝ LATCH0₮ ꜚ / ᵝ‗ Ȃ 

9.3.5. EtherCAT (ESM) 

EtherCAT̂ ESM̃ Һ ׆ Ȃ 

ꜚ Һ ꜚȂ ֓ ῏ ᵬ

Ȃ Ӟ Ȃ 

EtherCAT׆ ̆ ⱴѿ ̔ 

Â ∆ ̂ ᵝ ̃ 

Â ᵬ 

Â ῃ ᵬ 

Â  

Â ꜚ̂ ̃ 

ᾛ 9-2. EtherCATȂ 

9-2. EtherCAT 

Init

Pre-Operational

Safe-Operational

Operational

Bootstrap

(optional )

(OI)
(OP)

(SO) (OS)

(PS) (SP)

(SI)
(IB) (BI)(IP)

(PI)

 

̔ ∆ñ׆̆ ò⌠ñ ᵬ ò Ҋץ ↓ ∆̔  -> 
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ᵬ  -> Ḡ ᵬ  -> ᵬ Ȃ 

ҩ ӈԅ ⱵȂ ӊ╠̆ ҹ ᶫ Ả Ⱶ

⌠ Ȃ 

9.3.6. EEPROM 

EtherCAT׆ └ ᶏ ѿҩ └ RAM̂ ѿҩ IĮC ұ EEPROM̃

ỮEtherCAT׆ Ḥ ̂ESĨȂ ESC Ҍ ̆ Kbit⌠4 MbitEEPROM 1׆

Ȃ 

EEPROM 9-3. EEPROM ȂEEPROM ̆ESIᶏ Ȃ 

9-3. EEPROM  

EtherCAT Slave CONTROLLER Configuration Area

Vendorld ProductCode RevisionNo SerialNo

Hardware Delays Bootstrap Mailbox Config

Mailbox Sync Man Config

Reserved

Additional Information(Subdivided in Categories)...

 Category Strings

 Category Generals

 Category FMMU

 Category SyncManager

 Category Tx - / RxPDO for each PDO

Word

0

8

16

24

64

 

Ữ ׆ 0⌠63̂0x00⌠0x3F̃Ḥ └ ץ̆ ≢̂

EEPROM 2Kbit̆ΐ ≢ 32Kbit EEPROM

Ữ Ȃ̃ESC ESC ԍ Ȃ ῒז № Һ ᶏ Ȃ 

9.3.7. ᵝ 

EtherCATʟ ԅңҩ ̆ESC ECAT ESC_RST_ECATESC

PDI ESC_RST_PDĬ ױ ≢№ץ EtherCATҺ ׆ ѿҩ ᵝ

Ȃ 

9.3.8. Ҭ  

EtherCATң Ҭ ̔ └ ALԊᴆ ץ̆ EtherCATҺ

EtherCATԊᴆ Ȃ ̆№ Ḥ Ӟ ᵬҹץ └ Ҭ ᶏ Ȃ 
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Ԋᴆ ̂PDIҬ ̃ 

ALԊᴆ ץ PDIҬ Ḥ ̂IRQ/SPI_IRQ̃ └ ₮Ḥ Ȃ ԍIRQ

̆ALԊᴆ ̂0x0220:0x0223̃ҍALԊᴆ ̂0x0204:0x0207̃

ҍ ᵬ ̆ ᵝ ᵬ ѿҩҬ Ḥ ȂIRQḤ ₮ ꜚ

ᶏץ SYNC/LATCH PDÎ 0x0151̃ ȂALԊᴆ ᾛ

└ ῏ Ҭ Ȃ 

9-4. PDIҬ Ҭ Ḥ  

DC

DC

SYNC0

SYNC1

SYNC/Latch

PDI Config. 

Register

0x0151

Ё 

Ё 

Reg.

Other 

Interrupt 

sources

AL Event 

Request 

Register
(0x0220:0x0223)

AL Event 

Mask 

Register
(0x0204:0x0207)

Ё >= 1 IRQ

SYNC0

SYNC1

IRQ_A

IRQ_B

IRQ_C

8

7

3

3

2

2

32 32

32

ɛController  

25MHz

100MHz

32

 

DC Ḥ ץ ң ԍҬ ̔ 

Â DC Ḥ ⌠ALԊᴆ ̂ ҹSYNC/LATCH PDI

0x0151.3/7Ȃ̃ ’Ҋ̆ ESC⌠ └ Ҭ ҹѿҩIRQḤ ̆

ғ№ LATCH0/1῀ׅ ᶏץ ȂIRQḤ ꜚ ҹ40nsȂ 

Â DC Ḥ ⌠ └ Ҭ ῀Ȃ └ ץ DC Ḥ Ҭ

̂ AL ̃̆ ᵖ Ҭ ῀Ȃ Ḥ ꜚ ҹ12nsȂDC 

Latchⱳ ֽ ԍѿҩLatch͂̆ Ҍ ̂ ңҩDC ₮

ᶏ Ȃ̃ 

ECATԊᴆ ̂ECATҬ ̃ 

ECATԊᴆ ԍ EtherCATҺ ׆ ԊᴆȂECATԊᴆ≠ EtherCATҬ IRQ

ȂECATԊᴆ ̂0x0210:0x0211ҍ̃ECATԊᴆ ̂0x0200:0x0201̃

ҍ ᵬ Ȃ ֟ Ҭ ᵝҍᴰ῀ ECAT IRQ ᵬ ̆ Ώ

῀ᴰ₮ ECAT IRQȂECATԊᴆ ᾛ EtherCATҺ └ ῏ Һ

Ҭ Ȃ 

̔Һ № ҩ׆ ̂ ҩ̃ Ҭ Ȃ 
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9-5. EtherCATҬ  

Ё 

>= 1

ECAT Ԑᴌ

(0x0210:0x0211)

ECAT Ԑᴌ

(0x0200:0x0201)

16

16

16

16

ECAT Ԑᴌ

16

ECATԐᴌ

 

Ҭ  

Ԋᴆ Ҭ ᵬ ̆ ץ PDI

Ȃ ↕ ᴪ Ҭ / Ȃ 

9.3.9. LED 

EtherCAT׆ └ LED̂RUNLED̃ץ AL ȂESC LED₮

AL ̂0x0130̃ └̆ Ҋץ ̆ ֓ ᴪ ꜚ ҹ ף Ȃ 

EtherCATῤ RUN LED └RUN LEDȂ 

9.4. ESC ӈ 

9.4.1. ESC ̂ESC_TYPẼ 

Ẓ ̔0x0000 

ᵝṿ̔0xBC 

ץ ̂8β ̃ Ȃ 

7 6 5 4 3 2 1 0 

TYPE[7:0] 

r(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

7:0 TYPE[7:0] EtherCAT └  

0xBC̔GDSCN 

9.4.2. ESC ̂ESC_REVISIOÑ 

Ẓ ̔0x0001 
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ᵝṿ̔0x0000 

ץ ̂8β ̃ Ȃ 

7 6 5 4 3 2 1 0 

REVISION[7:0] 

r(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

7:0 REVISION[7:0] EtherCAT └  

9.4.3. ESC ̂ESC_BUILD̃ 

Ẓ ̔0x0002 

ᵝṿ̔0x0000 

ץ ̂16β̃ Ȃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

PATCHBUILD[7:0] MINVY[3:0] MAINVZ[3:0] 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

15:8 PATCHBUILD[7:0] Ҁ ≢/ : 

0x00̔  

0x01-0x0F̔ Ҁ  

0x10-0xFF̔  

7:4 MINVY[3:0] Y 

3:0 MAINVZ[3:0] Z 

9.4.4. ESC FMMU ̂ESC_FMMUS̃ 

Ẓ ̔0x0004 

ᵝṿ̔0x08 

ץ ̂8β ̃ Ȃ 

7 6 5 4 3 2 1 0 

FMMU[7:0] 

r(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

7:0 FMMU[7:0] EtherCAT׆ └ FMMU ( ᵣ) Ȃ ᶫ 8
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ҩ ( ᵣ)Ȃ 

9.4.5. ESC ̂ESC_SYNCMS̃ 

Ẓ ̔0x0005 

ᵝṿ̔0x08 

ץ ̂8β ̃ Ȃ 

7 6 5 4 3 2 1 0 

SM [7:0] 

r(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

7:0 SM[7:0] SyncManager ᵣ ̆ ᶫ 8ҩ ᵣȂ 

9.4.6. ESC RAM ̂ESC_RAMSIZẼ 

Ẓ ̔0x0006 

ᵝṿ̔0x08 

ץ ̂8β ̃ Ȃ 

7 6 5 4 3 2 1 0 

RAMSIZE[7:0] 

r(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

7:0 RAMSIZE[7:0] ῤ 8Kbyte 

9.4.7. ESC ̂ESC_PORT_DESC̃ 

Ẓ ̔0x0007 

ᵝṿ̔0x3F 

ץ ̂8β ̃ Ȃ 

7 6 5 4 3 2 1 0 

Port3[1:0] Port2[1:0] Port1[1:0] Port0[1:0] 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

7:6 Port3[1:0] 3  

3 Ȃ 
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00̔  

01̔  

10̔Ḡ  

11̔MII/RMII 

5:4 Port2[1:0] 2  

2 Ȃ 

00̔  

01̔  

10̔Ḡ  

11̔MII 

3:2 Port1[1:0] 1  

1 Ȃ 

00̔  

01̔  

10̔Ḡ  

11̔MII 

1:0 Port0[1:0] 0  

0 Ȃ 

00̔  

01̔  

10̔Ḡ  

11̔MII 

9.4.8. ESCⱳ ̂ESC_FEATURẼ 

Ẓ ̔0x0008 

ᵝṿ̔0x01CC 

ץ ̂16β̃ Ȃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  FS11 FS10 FS9 FS8 FS7 FS6 Ḡ  FS3 FS2 FS1 FS0 

 
r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

15:12 Ḡ  Ḡ ᵝṿ 

11 FS11 FMMU/SyncManager  

0̔  

1̔  

10 FS10 EtherCAT /Ώ פ (BRW,APRW,FPRW) 

0̔  

1̔Ҍ  
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9 FS9 EtherCAT LRW פ  

0̔  

1̔Ҍ  

8 FS8 NOTE: This feature refers to registers 0x981[7:3] and 0x0984 

DC SYNC  

0̔Ҍ  

1̔  

̔ ⱳ ESC ̂ESC_REG_ACT̃ ESC

̂ESC_ACT_STAT̃ 

7 FS7 FCS  

0̔Ҍ  

1̔ ̆ΐ FCS ץ Ҭ  

6 FS6 MII 

0̔Ҍ  

1̔  

5:4 Ḡ  Ḡ ᵝṿ 

3 FS3 № ̂ ̃ 

0̔32ᵝ 

1̔64ᵝ 

2 FS2 №  

0̔Ҍ  

1̔  

1 FS1 ᶏ  

0̔ᾛ  

1̔Ҍ  

0 FS0 FMMU ᵬ 

0̔ ᵝ ᵬ 

1̔ ᵬ 

9.4.9. ESC ̂ESC_STATION_ADDR̃ 

Ẓ ̔0x0010 

ᵝṿ̔0x0 

ץ ̂16β̃ Ȃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CSAD[15:0] 

rw(ECAT) 

r(PDI) 
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ᵝ/ᵝ    

15:0 CSAD[15:0] ԍ (FPRD/FPWR/FPRW/FRMW  Ȃ(פ

9.4.10. ESC ≢ ̂ESC_STATION_ALS̃ 

Ẓ ̔0x0012 

ᵝṿ̔0x0 

ץ ̂16β̃ Ȃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CSAL[15:0] 

r(ECAT) 

rw(PDI) 

 

ᵝ/ᵝ    

15:0 CSAL[15:0] ԍ ̂FPRD/FPWR/FPRW/FRMW ̃פ ≢ Ȃ ≢

ᶏ ESC DL└ ̂ESC_DL_CTL̃ Bit 24ᵝ Ȃ 

ֽ̔ ҉ ᵝ ѿ EEPROM EEPROMṿȂ 

9.4.11. Ώᶏ ̂ESC_REG_WEÑ  

Ẓ ̔0x0020 

ᵝṿ̔0x0 

ץ ̂8β ̃ Ȃ 

7 6 5 4 3 2 1 0 

Ḡ  WEN 

 rw(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

7:1 Ḡ  Ḡ ᵝṿȂ 

0 WEN ᶏ ԅΏḠ ̆ ѿץ ҬΏ῀ ̂ṿ ῏̃̆ ӊ ᾛ

ῒזΏ ᵬȂΏḠ ӊ ׅ ̂ Ώ Ḡ

̃ 

9.4.12. ESCΏḠ ̂ESC_REG_WP̃  

Ẓ ̔0x0021 

ᵝṿ̔0x0 

ץ ̂8β ̃ Ȃ 
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7 6 5 4 3 2 1 0 

Resrved WPR 

 rw(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

7:1 Ḡ  Ḡ ᵝṿȂ 

0 WPR Ώ Ḡ  

0̔ Ḡ  

1̔ᶏ Ḡ  

ԅ 0020 0030hӊ ̆ 0000h-0F7Fh ΏḠ Ȃ 

9.4.13. ESCΏ ᶏ ̂ESC_WEÑ 

Ẓ ̔0x0030 

ᵝṿ̔0x0 

ץ ̂8β ̃ Ȃ 

7 6 5 4 3 2 1 0 

Resrved EWEN 

 rw(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

7:1 Ḡ  Ḡ ᵝṿȂ 

0 EWEN ᶏ ԅESCΏḠ ̆ ѿץ ҬΏ῀ ̂ṿ ῏̃̆ӊ ᾛ

ῒזΏ ᵬȂESCΏḠ ׅ ̂ ESCΏ Ḡ

̃ 

9.4.14. ESCΏ Ḡ ̂ESC_WP̃ 

Ẓ ̔0x0031 

ᵝṿ̔0x0 

ץ ̂8β ̃ Ȃ 

7 6 5 4 3 2 1 0 

Resrved EWPR 

 rw(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

7:1 Ḡ  Ḡ ᵝṿȂ 

0 EWPR ESCΏ Ḡ  
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0̔ Ḡ  

1̔ᶏ Ḡ  

ԅ0030hӊ ̆ ΏḠ Ȃ 

9.4.15. ESC ᵝECAT ̂ESC_RST_ECAT̃ 

Ẓ ̔0x0040 

ᵝṿ̔0x0 

ץ ̂8β ̃ Ȃ 

Ώ̔ 

7 6 5 4 3 2 1 0 

RESET_ECAT[7:0] 

rw(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

7:0 RESET_ECAT[7:0] 3ҩ פ ҬΏ῀ 52ĥñRò̃ȁ45ĥñEò̃ 53ĥ ñSò̃ӊ ̆

ᵝȂ 

: 

7 6 5 4 3 2 1 0 

Ḡ  RESET_ECAT[1:0] 

 rw(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

7:2 Ḡ  Ḡ ᵝṿȂ 

1:0 RESET_ECAT[1:0] ᵝ  

00̔∆ / ᵝ  

01̔ Ώ῀52ĥñRò̃ ̆ӊ╠ 00 

10̔ Ώ῀45ĥñEò̃ ̆ӊ╠ 01 

11̔ Ώ῀45ĥñSò̃ ̆ӊ╠ 10 

ҩṿҌ ⌠̆ ҹESC ⌠ ҩ ῀ ᵝ̆ 00Ȃ 

9.4.16. ESC ᵝPDI ̂ESC_RST_PDĨ 

Ẓ ̔0x0041 

ᵝṿ̔0x0 

ץ ̂8β ̃ Ȃ 

Ώ̔ 
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7 6 5 4 3 2 1 0 

RESET_PDI[7:0] 

r(ECAT) 

rw(PDI) 

 

ᵝ/ᵝ    

7:0 RESET_PDI[7:0] 3ҩ פ ҬΏ῀ 52ĥñRò̃ȁ45ĥñEò̃ 53ĥ ñSò̃ӊ ̆

ᵝȂ 

̔ 

7 6 5 4 3 2 1 0 

Ḡ  RESET_PDI[1:0] 

 r(ECAT) 

rw(PDI) 

 

ᵝ/ᵝ    

7:2 Ḡ  Ḡ ᵝṿȂ 

1:0 RESET_PDI[1:0] ᵝ  

00̔∆ / ᵝ  

01̔ Ώ῀52ĥñRò̃ ̆ӊ╠ 00 

10̔ Ώ῀45ĥñEò̃ ̆ӊ╠ 01 

11̔ Ώ῀45ĥñSò̃ ̆ӊ╠ 10 

ҩṿҌ ⌠̆ ҹESC ⌠ ҩ ῀ ᵝ̆ 00Ȃ 

9.4.17. ESC DL└ ̂ESC_DL_CTL̃ 

Ẓ ̔0x0100 

ᵝṿ̔0x7C001 

ץ ̂16β̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  ALIAS Ḡ  FIFO_REDUCTION[3:0] 

 

rw(ECAT) 

r(PDI) 

 

rw(ECAT) 

r(PDI) 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

LOOP_P3[1:0] LOOP_P2[1:0] LOOP_P1[1:0] LOOP_P0[1:0] Ḡ  USE FRAME 

rw(ECAT) 

r(PDI) 

rw(ECAT) 

r(PDI) 

rw(ECAT) 

r(PDI) 

rw(ECAT) 

r(PDI) 

 

rw(ECAT) 

r(PDI) 

rw(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

31:25 Ḡ  Ḡ ᵝṿȂ 

24 ALIAS ≢  
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0̔ ≢  

1̔≢ ԍ פ ̂FPRD FPWR ̃ 

23:19 Ḡ  Ḡ ᵝṿȂ 

18:16 FIFO_REDUCTION[3:0] FIFO /  

̂ESC ꜚ ̆ FIFO ̃ 

Value:          MII: 

0:    -40 ns (-80 ns)  

1:    -40 ns (-80 ns) 

2:    -40 ns 

3:    -40 ns 

4:     

5:     

6:     

7:    ṿ 

: EEPROMṿֽ ҉ ᵝ ѿ EEPROM ᶏ  

15:14 LOOP_P3[1:0] 3 

00̔ ꜚ 

01̔ ꜚ῏  

10̔  

11̔῏  

12:13 LOOP_P2[1:0] 2 

00̔ ꜚ 

01̔ ꜚ῏  

10̔  

11̔῏  

11:10 LOOP_P1[1:0] 1 

00̔ ꜚ 

01̔ ꜚ῏  

10̔  

11̔῏  

9:8 LOOP_P0[1:0] 0 

00̔ ꜚ 

01̔ ꜚ῏  

10̔  

11̔῏  

: ҩ ҉ / ̆ ῏ /

̆ ⌠Ҋѿҩῤ Ȃ 

Auto̔ ῏ ̆ Ȃ 

Auto Close̔ ῏ ̆ ( ῏ ⌠ ץ )Ῥ

Ώ῀ 01 Ȃ 

Open: ᵥ Ȃ 
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Closed: ᵥ ῏ Ȃ 

7:2 Ḡ  Ḡ ᵝṿȂ 

1 USE ҳ ᶏ 0x0100:0x0103[8:15]  

0̔ ӄᶏ  

1̔ҳ ᶏ 1s̆ ӊ╠  

0 FRAME ↕ 

0̔ EtherCAT : EtherCAT ̆Ҍ Ҍḱ EtherCAT Ȃ 

ᴋᵥ MAC Ҍᴪ Ȃ 

1̔ EtherCAT : EtherCAT ̆ EtherCAT Ȃ MAC

ᾝҹ (SOURCE_MAC[1] ҹ1--- )Ȃ 

9.4.18. ESC ΏẒ ̂ESC_PHYSICAL_RW_OFFSET̃ 

Ẓ ̔0x0108 

ᵝṿ̔0x0 

ץ ̂16β̃ Ȃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

RW_OFFSET[15:0] 

rw(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

15:0 RW_OFFSET[15:0] ҩ ԍ (FPRW, APRW, BRW)Ҋ Ώ Ȃῤפ

׆ EtherCAT Ẓ Ҭ ̆ ῤ Ώ Ẓ

Ҭ ⱴ /ΏẒ ṿ Ȃῤ = ADR ῤ̆ Ώ = ADR + R/W-

Ẓ  

9.4.19. ESC DL ̂ESC_DL_STAT̃ 

Ẓ ̔0x0110 

ᵝṿ̔0x0 

ץ ̂16β̃ Ȃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

DL_STAT

US15 

DL_STAT

US14 

DL_STAT

US13 

DL_STAT

US12 

DL_STAT

US1` 

DL_STAT

US10 

DL_STAT

US9 

DL_STAT

US8 

DL_STAT

US7 

DL_STAT

US6 

DL_STAT

US5 

DL_STAT

US4 

Ḡ  

DL_STAT

US2 

DL_STAT

US1 

DL_STAT

US0 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

15 DL_STATUS15 3҉ Ḥ 
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0̔ Ḥ 

1̔ Ḥ 

14 DL_STATUS14 3 

0̔  

1̔῏  

13 DL_STATUS13 2҉ Ḥ 

0̔ Ḥ 

1̔ Ḥ 

12 DL_STATUS12 2 

0̔  

1̔῏  

11 DL_STATUS11 1҉ Ḥ 

0̔ Ḥ 

1̔ Ḥ 

10 DL_STATUS10 1 

0̔  

1̔῏  

9 DL_STATUS9 0҉ Ḥ 

0̔ Ḥ 

1̔ Ḥ 

8 DL_STATUS8 0 

0̔  

1̔῏  

7 DL_STATUS7 3҉  

0̔  

1̔ ⌠  

6 DL_STATUS6 2҉  

0̔  

1̔ ⌠  

5 DL_STATUS5 1҉  

0̔  

1̔ ⌠  

4 DL_STATUS4 0҉  

0̔  

1̔ ⌠  

3 Ḡ  Ḡ ᵝṿȂ 

2 DL_STATUS2  

0̔  
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1̔ ѿҩ  

ֽ̔ ҉ ᵝ ѿ EEPROM EEPROMṿȂ 

1 DL_STATUS1 PDI  

0̔  

1̔  

0 DL_STATUS0 PDI ᵬ/EEPROM  

0̔EEPROM ̆PDI ᵬ̂ RAM̃ 

1̔EEPROM ̆PDI ᵬ̂ RAM̃ 

9.4.20. ESC AL└ ̂ESC_AL_CTL̃ 

Ẓ ̔0x0120 

ᵝṿ̔0x1 

ץ ̂16β̃ Ȃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  REQUEST ACK STATE[3:0] 

 

rw(ECAT) 

rw(PDI) 

rw(ECAT) 

rw(PDI) 

rw(ECAT) 

rw(PDI) 

 

ᵝ/ᵝ    

15:6 Ḡ  Ḡ ᵝṿȂ 

5 REQUEST  

0̔  

1̔  

4 ACK  

0̔ AL Ҭ  

1̔AL Ҭ  

3:0 STATE[3:0] ꜚ ᴆ  

1h̔ ꜚ  

2h̔ ᵬ  

3h̔ ҽ  

4h̔ ῃ ᵬ  

8h̔ ᵬ  

:PDI ⱳ Ώ פ PDI׆: AL └ ALԊᴆ

0x0220[0]Ȃ ῀PDIΏ׆ ȂPDI ⱳ Ώ פ PDI׆:

ΏAL └ ALԊᴆ 0x0220[0]Ȃ׆PDIΏ῀ ҩ ץ ̕ Ώṿ(Ώ

0)Ȃ 

̔ ᴆᴏ ῏ ̂0x0141[0]=0̃̆ ↕ ҹ ᵌԍ ȂECATΏ῀

̆PDI Ȃ ↕̆ECAT Ῥ Ώ῀ Ȃ ᵝ ̆

ECATΏ῀Ȃ(̓͂ ԍ ⱳ ĂL└ ᵞ /Ώⱳ ̆ɒ ̆
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0x121ץᶏ Ῥ Ώ῀Ȃ) ᴆᴏ ĂL└ Ώ῀ ῒ̆

ῤ └⌠AL Ȃ 

9.4.21. ESC AL ̂ESC_AL_STAT̃ 

Ẓ ̔0x0130 

ᵝṿ̔0x1 

ץ ̂16β̃ Ȃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  IDENTI 

ERROR_I

ND 

AL_STATE[3:0] 

 

r(ECAT) 

rw(PDI) 

r(ECAT) 

rw(PDI) 

r(ECAT) 

rw(PDI) 

 

ᵝ/ᵝ    

15:6 Ḡ  Ḡ ᵝṿȂ 

5 IDENTI  

0̔  

1̔  

4 ERROR_IND  

0̔ ᴆ ԍ פ  

1̔ ᵬ ̆ ᴆ ῀  

3:0 AL_STATE[3:0] ᴆ  

1h̔ ꜚ  

2h̔ ᵬ  

3h̔ ҽ  

4h̔ ῃ ᵬ  

8h̔ ᵬ  

̔ ᴏ ῏ (0x0141[0]=0)ĂL ̆῀PDIΏ׆ ↕AL

AL└ ṿȂ ᾧ׆PDI AL Ȃ 

9.4.22. ESC ALף ̂ESC_AL_STAT_CODẼ 

Ẓ ̔0x0134 

ᵝṿ̔0x0 

ץ ̂16β̃ Ȃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

AL_STATUS_CODE[15:0] 

r(ECAT) 

rw(PDI) 
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ᵝ/ᵝ    

15:0 AL_STATUS_CODE[15:0] ף  

9.4.23. ESC LED ̂ESC_RUN_LED_OVRD̃ 

Ẓ ̔0x0138 

ᵝṿ̔0x0 

ץ ̂8β ̃ Ȃ 

7 6 5 4 3 2 1 0 

Ḡ  OVERRID

EN 

LED_CODE[3:0] 

 rw(ECAT) 

rw(PDI) 

rw(ECAT) 

rw(PDI) 

 

ᵝ/ᵝ    

7:5 Ḡ  Ḡ ᵝṿȂ 

4 OVERRIDEN Ώ 

0̔ Ώ 

1̔ᶏ Ώ 

3:0 LED_CODE[3:0] LEDף ̔                  AL ̔ 

0x0̔                    ꜚ 1 

0x1̔ 1x 

0x2-0xC̔ 2x ï 12x      ῃ ᵬ 4 

0xD̔               ᵬ 2 

0xE̔             ҽ 3 

0xF̔ ֦                    ᵬ 8 

̔ AL (0x0130)ṿ RUN LED(0x0138[4]=0)Ȃ ҩ

Ҭ ṿ ╠ LED₮Ȃ 

9.4.24. ESC LED ̂ESC_ERR_LED_OVRD̃ 

Ẓ ̔0x0139 

ᵝṿ̔0x0 

ץ ̂8β ̃ Ȃ 

7 6 5 4 3 2 1 0 

Ḡ  OVERRID

EN 

LED_CODE[3:0] 

 rw(ECAT) 

rw(PDI) 

rw(ECAT) 

rw(PDI) 
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ᵝ/ᵝ    

7:5 Ḡ  Ḡ ᵝṿȂ 

4 OVERRIDEN Ώ 

0̔ Ώ 

1̔ᶏ Ώ 

3:0 LED_CODE[3:0] LEDף ̔ 

0x0̔῏  

0x1-0xC̔ 1x ï 12x 

0xD̔  

0xE̔  

0xF̔ ֦ 

̔ ᴆ ERR LED (0x0139[4]=0)Ȃ ҩ Ҭ ṿ

╠ LED ₮Ȃ 

9.4.25. ESC PDI└ ̂ESC_PDI_CTL̃ 

Ẓ ̔0x0140 

ᵝṿ̔ ‗ԍ  

ץ ̂8β ̃ Ȃ 

7 6 5 4 3 2 1 0 

PDI_CTL[7:0] 

r(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

7:0 PDI_CTL[7:0]  

04h̔ I/O 

80h̔ ҉  

ῒ̔זḠ  

9.4.26. ESC ̂ESC_CFG̃ 

Ẓ ̔0x0141 

ᵝṿ̔ ‗ԍ  

ץ ̂8β ̃ Ȃ 

7 6 5 4 3 2 1 0 

EH_LINK_

P3 

EH_LINK_

P2 

EH_LINK_

P1 

EH_LINK_

P0 

CLK_LAT

CH_EN 

CLK_SYN

C_EN 

EH_LINK_

ALL 

CTL_AL_S

TATUS 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 
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ᵝ/ᵝ    

7 EH_LINK_P3 3̂ ҹ 1̆EEPROMⱴ ҹ 0̃ 

0̔ ̂ bit 1 = 0̃ 

1̔ᶏ  

6 EH_LINK_P2 2̂ ҹ 1̆EEPROMⱴ ҹ 0̃ 

0̔ ̂ bit 1 = 0̃ 

1̔ᶏ  

5 EH_LINK_P1 2̂ ҹ 1̆EEPROMⱴ ҹ 0̃ 

0̔ ̂ bit 1 = 0̃ 

1̔ᶏ  

4 EH_LINK_P0 0̂ ҹ 1̆EEPROMⱴ ҹ 0̃ 

0̔ ̂ bit 1 = 0̃ 

1̔ᶏ  

3 CLK_LATCH_EN № ῀ ᾝ 

0̔ ̂ ̃ 

1̔ᶏ  

2 CLK_SYNC_EN № SYNC ₮ ᾝ 

0̔ ̂ ̃ 

1̔ᶏ  

1 EH_LINK_ALL 0̔ ̂ bit[7:4] = 0̃̂ ҹ 1̆EEPROMⱴ ҹ 0̃ 

1̔ᶏ ̂ Ώbit[7:4]̃ 

0 CTL_AL_STATUS ᴆᴏ ̂ └ AL ̃ 

0̔AL PDI  

1̔AL ҹΏ῀ AL └ ṿ 

̔ ԍ I/O ̆ ṿ ҹ1̕ ԍΐ Һ └ ̆ ṿ

ҹ0Ȃ 

̔Bits 1ȁ4ȁ5ȁ6 7 EEPROMṿ ҉ ᵝ ѿ EEPROMⱴ ᴰ ⌠

ҩ ҬȂ 

9.4.27. ESC PDI Ḥ ̂ESC_PDI_INFÕ  

Ẓ ̔0x014E 

ᵝṿ̔ ‗ԍ  

ץ ̂16β̃ Ȃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  

CONFIGU

RE_EN 

ACTIVE_E

N 

LOAD_EN 

PDI_WRE

N 

 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 
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ᵝ/ᵝ    

15:4 Ḡ  Ḡ ᵝṿȂ 

3 CONFIGURE_EN PDI ( ҹ 0): 

0̔PDI ok 

1̔PDI  

2 ACTIVE_EN PDI ( ҹ 0): 

0̔PDI  

1̔PDI  

1 LOAD_EN ESC ׆ EEPROMⱴ ( 0): 

0̔Ҍⱴ  

1̔ⱴ  

0 PDI_WREN PDIⱳ Ώ : 

0̔῏  

1̔ᶏ  

̔ ᵝṿ ‗ԍ  

9.4.28. ESC PDI ̂ESC_PDI_CFG̃ 

Ẓ ̔0x0150 

ᵝṿ̔ ‗ԍ  

ץ ̂8β ̃ Ȃ 

7 6 5 4 3 2 1 0 

OUT_DATA[1:0] IN_DATA[1:0] WATCHD

OG 

MODE OUTVALI

D_MOD 

POLARIT

Y 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

7:6 OUT_DATA[1:0] ₮  

00̔  

01̔Ḡ  

10̔DC SYNC0Ԋᴆ 

11̔DC SYNC1Ԋᴆ 

0x0150[1]=1̆↕ Ԋᴆ ₮ ( 0x0150[7:6]) 

5:4 IN_DATA[1:0] ῀  

00̔  

01̔LATCH_IN ҉  

10̔DC SYNC0Ԋᴆ 

11̔DC SYNC1Ԋᴆ 
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3 WATCHDOG ҹ( 0)̔ 

0̔ ₮ ᵝ 

1̔ ₮ Ҋѿҩ ₮Ԋᴆ ᵝ 

2 MODE / ( 0)̔ 

0̔ ̔ ῀/ ₮  

1̔ ̔ I/O ̆  

1 OUTVALID_MOD OUTVALID ( 0)̔ 

0̔ ₮ԊᴆḤ ᴰ  

1 O̔UTVALID҉ Ḥ ̂WD_TRIG̃D Ȃ ̆

↕ᴪ ₮ Ȃ Ώ0x0150[7:6]Ȃ 

0 POLARITY OUTVALID ( 0)̔ 

0̔  

1̔ᵞ  

̔ bitץ EEPROM Ȃ 

9.4.29. ESC / ̂ESC_SL_CFG̃ 

Ẓ ̔0x0151 

ᵝṿ̔ ‗ԍ  

ץ ̂8β ̃ Ȃ 

7 6 5 4 3 2 1 0 

SYNC1_M

AP 

SL1_CON

FIG 

SYNC1_POLARITY[0:

1] 

SYNC0_M

AP 

SL0_CON

FIG 

SYNC1_POLARITY[1:

0] 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

7 SYNC1_MAP SYNC1 ⌠ ALԊᴆ 0x0220[3]̔ 

0̔  

1̔ᶏ  

6 SL1_CONFIG SYNC1/LATCH1 ( 1) 

0̔LATCH1 ῀ 

1̔SYNC1 ₮ 

̔ESCΐ SYNC[1:0] ₮ LATCH[1:0] ῀̆ ԍ  

5:4 SYNC1_POLARITY[0:1] SYNC1 ₮ ꜚ / ( 10) 

00̔ ̂ᵞ ̃ 

01̔ ̂ᵞ ̃ 

10̔ ̂ ̃ 

11̔ ̂ ̃ 

3 SYNC0_MAP SYNC0 ⌠ ALԊᴆ 0x0220[2]̔ 
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0̔  

1̔ᶏ  

2 SL0_CONFIG SYNC0/LATCH0 ( 1) 

0̔LATCH0 ῀ 

1̔SYNC0 ₮ 

̔ESCΐ SYNC[1:0] ₮ LATCH[1:0] ῀̆ ԍ  

1:0 SYNC0_POLARITY[1:0] SYNC0 ₮ ꜚ / ( 10) 

00̔ ̂ᵞ ̃ 

01̔ ̂ᵞ ̃ 

10̔ ̂ ̃ 

11̔ ̂ ̃ 

9.4.30. ESC PDI ̂ESC_PDI_EXT_CFG̃ 

Ẓ ̔0x0152 

ᵝṿ̔ ‗ԍ  

ץ ̂8β ̃ Ȃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

DIR15 DIR15 DIR15 DIR15 DIR15 DIR15 DIR15 DIR8 DIR7 DIR6 DIR5 DIR4 DIR3 DIR2 DIR1 DIR0 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

15 DIR15 I/O [31:30] ҹ ῀ ₮̔ 

DIR0  

14 DIR14 I/O [29:28] ҹ ῀ ₮̔ 

DIR0  

13 DIR13 I/O [27:26] ҹ ῀ ₮̔ 

DIR0  

12 DIR12 I/O [25:24] ҹ ῀ ₮̔ 

DIR0  

11 DIR11 I/O [23:22] ҹ ῀ ₮̔ 

DIR0  

10 DIR10 I/O [21:20] ҹ ῀ ₮̔ 

DIR0  

9 DIR9 I/O [19:18] ҹ ῀ ₮̔ 

DIR0  

8 DIR8 I/O [17:16] ҹ ῀ ₮̔ 
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DIR0  

7 DIR7 I/O [15:14] ҹ ῀ ₮̔ 

DIR0  

6 DIR6 I/O [13:12] ҹ ῀ ₮̔ 

DIR0  

5 DIR5 I/O [11:10] ҹ ῀ ₮̔ 

DIR0  

4 DIR4 I/O [9:8] ҹ ῀ ₮̔ 

DIR0  

3 DIR3 I/O [7:6] ҹ ῀ ₮̔ 

DIR0  

2 DIR2 I/O [5:4] ҹ ῀ ₮̔ 

DIR0  

1 DIR1 I/O [3:2] ҹ ῀ ₮̔ 

DIR0  

0 DIR0 I/O [1:0] ҹ ῀ ₮̔ 

0̔ ῀ 

1̔ ₮ 

: ҊḠ ̆ ҹ0Ȃ Ҍ I/O ᵝ̆ EEPROMṿ ҹ

0Ȃ 

9.4.31. ESCԊᴆ ̂ESC_EVT_MSK̃ 

Ẓ ̔0x0200 

ᵝṿ̔0x0 

ץ ̂16β̃ Ȃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

EVENT_REQ[15:0] 

rw(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

15:0 EVENT_REQ[15:0] ECAT Ԋᴆ Ԋᴆ ECAT Ԋᴆ ̆ ԍ ⌠ EtherCAT ECAT

Ԋᴆ Ȃ 

0̔Ҍ ECATԊᴆ ᵝ 

1̔ ECATԊᴆ ᵝ 
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9.4.32. ESC PDI AL Ԋᴆ ̂ESC_PDI_AL_EVT̃ 

Ẓ ̔0x0204 

ᵝṿ̔0x00FFFF0F 

ץ ̂8β ȁ̃ ̂16β̃ ̂32β̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

AL_EVENT_REQ[31:16] 

r(ECAT) 

rw(PDI) 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

AL_EVENT_REQ[15:0] 

r(ECAT) 

rw(PDI) 

 

ᵝ/ᵝ    

31:0 AL_EVENT_REQ[31:0] ALԊᴆ Ԋᴆ ALԊᴆ ̆ ԍ ⌠ PDI IRQḤ Ȃ 

0̔Ҍ ALԊᴆ ᵝ 

1̔ ALԊᴆ ᵝ 

9.4.33. ESCԊᴆ ̂ESC_EVT_REQ̃  

Ẓ ̔0x0210 

ᵝṿ̔0x0 

ץ ̂32β̃ Ȃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  

CHANNEL 

7 

CHANNEL 

6 

CHANNEL 

5 

CHANNEL 

4 

CHANNEL 

3 

CHANNEL 

2 

CHANNEL 

1 

CHANNEL 

0 

AL_STAT

US 

DL_STAT

US 

Ḡ  

DC_LATC

H 

 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

 

r(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

15:12 Ḡ  Ḡ ᵝṿȂ 

11 CHANNEL7 SyncManager Ἕ 

0̔ 7Ԋᴆ 

1̔ 7Ԋᴆ  

10 CHANNEL6 SyncManager Ἕ 

0̔ 6Ԋᴆ 

1̔ 6Ԋᴆ  

9 CHANNEL5 SyncManager Ἕ 

0̔ 5Ԋᴆ 
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1̔ 5Ԋᴆ  

8 CHANNEL4 SyncManager Ἕ 

0̔ 4Ԋᴆ 

1̔ 4Ԋᴆ  

7 CHANNEL3 SyncManager Ἕ 

0̔ 3Ԋᴆ 

1̔ 3Ԋᴆ  

6 CHANNEL2 SyncManager Ἕ 

0̔ 2Ԋᴆ 

1̔ 2Ԋᴆ  

5 CHANNEL1 SyncManager Ἕ 

0̔ 1Ԋᴆ 

1̔ 1Ԋᴆ  

4 CHANNEL0 SyncManager Ἕ 

0̔ 0Ԋᴆ 

1̔ 0Ԋᴆ  

3 AL_STATUS AL Ԋᴆ̔ 

0̔AL  

1̔AL  

̂ ECAT׆ ₮AL 0x0130:0x0131 ᵝ̃ 

2 DL_STATUS DL Ԋᴆ̔ 

0̔DL  

1̔DL  

̂ ECAT׆ ₮DL 0x010:0x0111 ᵝ̃ 

1 Ḡ  Ḡ ᵝṿȂ 

0 DC_LATCH DC Ԋᴆ̔ 

0̔DC ῀  

1̔ ѿҩ DC ῀  

̂ ᵝ ECAT ECAT └ ᾝ DC Ԋᴆ ץ̆

ᶏ0x09AE:0x09AF Ԋᴆ̃ 

9.4.34. ESC ALԊᴆ ̂ESC_AL_EVT_REQ̃  

Ẓ ̔0x0220 

ᵝṿ̔0x0 

ץ ̂32β̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Ḡ  

SYNC15_I

NT 

SYNC14_I

NT 

SYNC13_I

NT 

SYNC12_I

NT 

SYNC11_I

NT 

SYNC10_I

NT 

SYNC9_IN

T 

SYNC8_IN

T 
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r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

SYNC7_I

NT 

SYNC6_I

NT 

SYNC5_IN

T 

SYNC4_I

NT 

SYNC3_I

NT 

SYNC2_IN

T 

SYNC1_I

NT 

SYNC0_I

NT 

Ḡ  PDATA EEPROM 

SYNC_CH

ANGE 

DC_SYN

C1 

DC_SYNC

0 

DC_LAT

CH 

AL_CONT

ROL 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

31:24 Ḡ  Ḡ ᵝṿȂ 

23 SYNC15_INT SyncManagerҬ ̂SyncManager Ẓ 0x5̆bit 0 bit 1̃ 

0̔ SyncManager 15Ҭ  

1̔SyncManager 15Ҭ  

22 SYNC14_INT SyncManagerҬ ̂SyncManager Ẓ 0x5̆bit 0 bit 1̃ 

0̔ SyncManager 14Ҭ  

1̔SyncManager 14Ҭ  

21 SYNC13_INT SyncManagerҬ ̂SyncManager Ẓ 0x5̆bit 0 bit 1̃ 

0̔ SyncManager 13Ҭ  

1̔SyncManager 13Ҭ  

20 SYNC12_INT SyncManagerҬ ̂SyncManager Ẓ 0x5̆bit 0 bit 1̃ 

0̔ SyncManager 12Ҭ  

1̔SyncManager 12Ҭ  

19 SYNC11_INT SyncManagerҬ ̂SyncManager Ẓ 0x5̆bit 0 bit 1̃ 

0̔ SyncManager 11Ҭ  

1̔SyncManager 11Ҭ  

18 SYNC10_INT SyncManagerҬ ̂SyncManager Ẓ 0x5̆bit 0 bit 1̃ 

0̔ SyncManager 10Ҭ  

1̔SyncManager 10Ҭ  

17 SYNC9_INT SyncManagerҬ ̂SyncManager Ẓ 0x5̆bit 0 bit 1̃ 

0̔ SyncManager 9Ҭ  

1̔SyncManager 9Ҭ  

16 SYNC8_INT SyncManagerҬ ̂SyncManager Ẓ 0x5̆bit 0 bit 1̃ 

0̔ SyncManager 8Ҭ  

1̔SyncManager 8Ҭ  

15 SYNC7_INT SyncManagerҬ ̂SyncManager Ẓ 0x5̆bit 0 bit 1̃ 

0̔ SyncManager 7Ҭ  

1̔SyncManager 7Ҭ  

14 SYNC6_INT SyncManagerҬ ̂SyncManager Ẓ 0x5̆bit 0 bit 1̃ 

0̔ SyncManager 6Ҭ  
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1̔SyncManager 6Ҭ  

13 SYNC5_INT SyncManagerҬ ̂SyncManager Ẓ 0x5̆bit 0 bit 1̃ 

0̔ SyncManager 5Ҭ  

1̔SyncManager 5Ҭ  

12 SYNC4_INT SyncManagerҬ ̂SyncManager Ẓ 0x5̆bit 0 bit 1̃ 

0̔ SyncManager 4Ҭ  

1̔SyncManager 4Ҭ  

11 SYNC3_INT SyncManagerҬ ̂SyncManager Ẓ 0x5̆bit 0 bit 1̃ 

0̔ SyncManager 3Ҭ  

1̔SyncManager 3Ҭ  

10 SYNC2_INT SyncManagerҬ ̂SyncManager Ẓ 0x5̆bit 0 bit 1̃ 

0̔ SyncManager 2Ҭ  

1̔SyncManager 2Ҭ  

9 SYNC1_INT SyncManagerҬ ̂SyncManager Ẓ 0x5̆bit 0 bit 1̃ 

0̔ SyncManager 1Ҭ  

1̔SyncManager 1Ҭ  

8 SYNC0_INT SyncManagerҬ ̂SyncManager Ẓ 0x5̆bit 0 bit 1̃ 

0̔ SyncManager 0Ҭ  

1̔SyncManager 0Ҭ  

7 Ḡ  Ḡ ᵝṿȂ 

6 PDATA ̔ 

0̔  

1̔  

̂ ᵝ PDI 0x0440Ȃ̃ 

5 EEPROM EEPROMᴏ  

0̔ פ  

1̔EEPROM פ  

̂ ᵝ PDI EEPROM └/ 0x0502:0x0503[10:8]

Ҭ  Ȃ̃פ

4 SYNC_CHANGE SyncManager ̂SyncManager ̃ 

0̔ᴋᵥ SyncManagerҬ  

1̔ ѿҩ SyncManager  

̂ ᵝ PDI SyncManager 0x0806Ȃ̃ 

3 DC_SYNC1 DC SYNC1 ̂ 0x0151 bit 7 = 1̃ 

̂ ᵝ PDI SYNC1 0x098Fֽ̆ Ҋᶏ Ȃ̃ 

2 DC_SYNC0 DC SYNC0 ̂ 0x0151 bit 3 = 1̃ 

̂ ᵝ PDI SYNC0 0x098Ĕֽ Ҋᶏ Ȃ̃ 

1 DC_LATCH DC Ԋᴆ 
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0̔DC ῀  

1̔ ѿҩ DC ῀  

̂ ᵝ PDI PDI └ ᾝ DC Ԋᴆ ᶏץ̆

0x09AE:0x09AF ԊᴆȂ̃ 

0 AL_CONTROL AL └Ԋᴆ 

0̔AL └  

1̔ Ώ῀ AL └ ̂AL └Ԋᴆֽ PDI ᴏ ῏ (ESC 0 

0x0141[0]=0)̃ 

̂ ᵝ PDI AL └ 0x0120:0x0121̃ 

9.4.35. PortX ̂RX_PORTX_ERR̃̂ X = 0,1,2,3̃ 

Ẓ ̔0x0300 + X * 2 

ᵝṿ̔0x0 

ץ ̂16β̃ Ȃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

EEOR_PORTX[7:0] INVALID_PORTX[7:0] 

rwc(ECAT) 

r(PDI) 

rwc(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

15:8 EEOR_PORTX[7:0] X  

⌠FFh ̆ Ả Ȃ X  

7:0 INVALID_PORTX[7:0] X  

⌠FFh ̆ Ả Ȃ X  

̔ Ώ῀ᴋ ѿҩ RX 0x0300-0x030B( 0x0300) ↕̆

0x0300- 0x030B̆ Ώṿ(Ώ0)̆ ᴪ Ȃ 

9.4.36. Port X ̂FWD_PORTX_ERR̃̂ X = 0,1,2,3̃ 

Ẓ ̔0x0308 + X 

ᵝṿ̔0x0 

ץ ̂8β ̃ Ȃ 

7 6 5 4 3 2 1 0 

F_ERROR_PORTX[7:0] 

rwc(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

7:0 F_ERROR_PORTX[7:0] ⌠FFh̆ Ả Ȃ X  
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̔ Ώ῀ᴋ ѿҩ RX 0x0300-0x030B( 0x0300) ↕̆

0x0300- 0x030B̆ Ώṿ(Ώ0)̆ ᴪ Ȃ 

9.4.37. ESC ᾝ ̂ESC_PU_ERR̃ 

Ẓ ̔0x030C 

ᵝṿ̔0x0 

ץ ̂8β ̃ Ȃ 

7 6 5 4 3 2 1 0 

PU_ERROR[7:0] 

rwc(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

7:0 PU_ERROR[7:0] ECAT ᾝ ( ⌠ 0xFF Ả )Ȃ ᾝ

Ȃ 

̔ Ώ῀ 0x030C̆↕ 0x030Cᴪ ȂΏ῀ ṿ ̂Ώ

῀0̃Ȃ 

9.4.38. ESC PDI ̂ESC_PDI_ERR̃ 

Ẓ ̔0x030D 

ᵝṿ̔0x0 

ץ ̂8β ̃ Ȃ 

7 6 5 4 3 2 1 0 

PDI_ERROR[7:0] 

rwc(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

7:0 PDI_ERROR[7:0] PDI ( ⌠ 0xFF Ả )Ȃ PDI Ȃ 

̔ Ώ῀ 0x030D̆↕ 0x030D ף 0x030E:0x030FȂ

Ώ῀ṿ ̂Ώ῀0̃Ȃ 

9.4.39. ESC PortXҡ ̂ESC_PORTX_LOST_LINK̃̂X = 0,1,2,3 ̃

Ẓ ̔0x0310 + X 

ᵝṿ̔0x0 

ץ ̂8β ̃ Ȃ 

7 6 5 4 3 2 1 0 

LOST_LINK[7:0] 
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rwc(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

7:0 LOST_LINK[7:0] Xҡ ̂ ⌠ FFh ̆ Ả Ȃֽ̃ ԍ ꜚ

ꜚ῏ ̆ ᴪ Ȃ 

̔ Ώ῀ῒҬѿҩ ҡ 0x0310-0x0313̂ 0x0310̃̆ ↕

0x0310-0x0313ҡ ȂΏ῀ṿ ̂Ώ῀0̃Ȃ 

9.4.40. ESC № ̂ESC_WDG_DIṼ 

Ẓ ̔0x0400 

ᵝṿ̔0x09C2 

ץ ̂16β̃ Ȃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

WATCHDOG_DIV[15:0] 

rw(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

15:0 WATCHDOG_DIV[15:0] № ̔25 MHz ̂⁞ 2̃̆ Ȃ̂  

ṿҹ100 ɛs = 2498̃ 

9.4.41. ESC PDI ̂ESC_WDG_TIME_PDĨ 

Ẓ ̔0x0410 

ᵝṿ̔0x03E8 

ץ ̂16β̃ Ȃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

WATCHDOG_TIME[15:0] 

rw(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

15:0 WATCHDOG_TIME[15:0] PDI̔ Ȃ̂100 ɛs № ṿ

ԍ 100 ms Ȃ̃ 

̔ ҹ0x0000̆↕ Ȃ PDI ̆ ᴪ

Ȃ 
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9.4.42. ESC ̂ESC_WDG_TIME_PDATÃ 

Ẓ ̔0x0420 

ᵝṿ̔0x03E8 

ץ ̂16β̃ Ȃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

WATCHDOG_TPD[15:0] 

rw(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

15:0 WATCHDOG_TPD[15:0] ̔ Ȃ̂100 ɛs№ ṿ

ԍ 100 ms Ȃ̃ 

9.4.43. ESC ̂ESC_WDG_STAT_PDATÃ 

Ẓ ̔0x0440 

ᵝṿ̔0x0 

ץ ̂16β̃ Ȃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  

WATCHD

OG_STA 

 

r(ECAT) 

rw(PDI) 

 

ᵝ/ᵝ    

15:1 Ḡ  Ḡ ᵝṿȂ 

0 WATCHDOG_STA ̂ SyncManager ̃ 

0̔  

1̔  

̔PDI ⱳ Ώ פ ׆: PDI AL Ԋᴆ

0x0220[6]Ȃ ׆ PDIΏ῀ ȂPDI ⱳ Ώ פ ׆:

PDI Ώ῀ AL Ԋᴆ 0x0220[6]Ȃ׆ PDI Ώ῀ ҩ ; 

Ώṿ(Ώ 0)Ȃ 

9.4.44. ESC ̂ESC_WDG_CNT_PDATÃ 

Ẓ ̔0x0442 

ᵝṿ̔0x0 

ץ ̂8β ̃ Ȃ 

7 6 5 4 3 2 1 0 
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WATCHDOG_CPD[7:0] 

rwc(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

7:0 WATCHDOG_CPD[7:0] ̂ ⌠ FFh ̆ Ả Ȃ̃ ץ

Ȃ 

9.4.45. ESC PDI ̂ESC_WDG_CNT_PDĨ 

Ẓ ̔0x0443 

ᵝṿ̔0x0 

ץ ̂8β ̃ Ȃ 

7 6 5 4 3 2 1 0 

WATCHDOG_PDIC[7:0] 

rwc(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

7:0 WATCHDOG_PDIC[7:0] PDI ̂ ⌠FFh ̆ Ả Ȃ̃ ץ PDI

Ȃ 

̔ Ώ῀ԅᴋᵥѿҩ 0x0442-0x0443̆ Ӈ0x0442-0x0443

ᴪ ȂΏ῀ṿ ̂Ώ῀0̃Ȃ 

9.4.46. ESC EEPROM ̂ESC_EEPROM_CFG̃ 

Ẓ ̔0x0500 

ᵝṿ̔0x0 

ץ ̂8β ̃ Ȃ 

7 6 5 4 3 2 1 0 

Ḡ  FORCE_E

CAT 

EEPROM_

CTL 

 rw(ECAT) 

r(PDI) 

rw(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

7:2 Ḡ  Ḡ ᵝṿȂ 

1 FORCE_ECAT └ECAT  

0̔ Ҍ 0x0501 bit 0 

1̔ ᵝ0x0501bit 0 
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0 EEPROM_CTL PDI EEPROM└ 

0̔  

1̔ ̂PDIΐ EEPROM└̃ 

9.4.47. ESC EEPROM PDÎESC_EEPROM_ACC̃ 

Ẓ ̔0x0501 

ᵝṿ̔0x0 

ץ ̂8β ̃ Ȃ 

7 6 5 4 3 2 1 0 

Ḡ  ACCESS_

EEPROM 

 r(ECAT) 

rw(PDI) 

 

ᵝ/ᵝ    

7:1 Ḡ  Ḡ ᵝṿȂ 

0 ACCESS_EEPROM EEPROM  

0̔ PDI EEPROM  

1̔PDI EEPROM (PDIΐ EEPROM └) 

ֽ̔ (0x0500[0]=1  0x0501[0]=1)ғ0x0500[1]=0̆ ᾛ Ώ῀ Ȃ 

9.4.48. ESC EEPROM└ / ̂ESC_EEPROM_CS̃  

Ẓ ̔0x0502 

ᵝṿ̔ ‗ԍ  

ץ ̂16β̃ Ȃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

EEPROM

_IF 

ERROR_

WEN 

ERROR_A

CK 

EEPROM_

STA 

CHECKSU

M 

COMMAND[2:0] SELECT 

READ_BY

TES 

EEPROM_

EMU 

Ḡ  ECAT_EN 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

rw(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

rw(PDI) 

rw(ECAT) 

rw(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

 

rw(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

15 EEPROM_IF ̂ 0̃  

0̔ EEPROM  

1̔ EEPROM  

14 ERROR_WEN Ώᶏ ̂ 0̃  

0̔  

1̔ Ώᶏ Ώ  פ
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̔ פ bit[10:8]ᵝΏ῀ñ000ò̂ ᴋᵥ ̃פ ᵝ Ȃ 

13 ERROR_ACK /̂פ 0̃  

0̔  

1̔ ҡ EEPROM  פ

ֽEEPROMᴏ ̔ ҳ ̆↕PDIΏҹ1Ȃ 

̔ פ bit[10:8]ᵝΏ῀ñ000ò̂ ᴋᵥ ̃פ ᵝ Ȃ 

12 EEPROM_STA EEPROM ̂ 0̃  

0̔ EEPROM ̆ ᴆḤ  

1 E̔EPROM ̆ ᴆḤ Ҍ ̂ EEPROM EEPROM  ̃

11 CHECKSUM ESC Ҭ  

0̔  

1̔  

ֽ ESC EEPROMᴏ : פ CRC ̆PDI Ώ1Ȃ 

10:8 COMMAND[2:0] פ ̂ 0̃  

Ώ̔ ꜚ  פ

̔ ╠  פ

000̔ EEPROM̂/פ ᵝ̃ 

001̔  

010̔Ώ 

100̔  

ῒ̔זḠ / Ҍ̂פ ₮̃ 

ֽEEPROMᴏ : ̆PDIΏ῀ ץṿפ ᵬ‰ Ȃ 

̔ פ ̂EEPROM ̃̆ פ ᵝ Ȃ פ

ᵝΏ῀ñ000òᴪ ᵝbit 14:13 Ȃ / פ ̂bit13̃̆↕

פ ᵝbit10:8 Ȃ 

7 SELECT EEPROM  

0̔ 1ҩ ̂1 Kbit - 16 Kbit EEPROM̃ 

1̔2ҩ ̂32 Kbit - 4 Mbit EEPROM̃ 

6 READ_BYTES EEPROM ̂ 0̃  

0̔ 4  

1̔8  

5 EEPROM_EMU EEPROMᴏ  

0̔ ᵬ̂ᶏ I2C ̃ 

1̔PDIᴏ EEPROM̂ ᶏ I2C̃ 

4:1 Ḡ  Ḡ ᵝṿȂ 

0 ECAT_EN ECATΏᶏ ̂ 0̃  

0̔ Ώ  

1̔ ᶏ Ώ  

PDIEEPROM└̆ ҩᵝ 1Ȃ 

̔ פ ̂EEPROM ̃̆ פ ᵝ Ȃ פ
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ᵝΏ῀ñ000òᴪ ᵝbit 14:13 Ȃ / פ ̂bit13̃̆↕

פ ᵝbit10:8 Ȃ 

9.4.49. ESC EEPROM ̂ESC_EEPROM_ADDR̃ 

Ẓ ̔0x0504 

ᵝṿ̔0x0 

ץ ̂32β̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

EEPROM_ADDR[31:0] 

rw(ECAT) 

rw(PDI) 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

EEPROM_ADDR[31:0] 

rw(ECAT) 

rw(PDI) 

 

ᵝ/ᵝ    

31:0 EEPROM_ADDR[31:0] EEPROM  

Bit 0̔ ѿҩ ̂16β ̃ 

Bit 1̔ ԋҩ  

..... 

ᶏ EEPROM ᵝ̔ 

[9:0]̔EEPROM ҹ16 Kbit 

[17:0]̔EEPROM ҹ32 Kbit - 4 Mbit 

[31:0]̔EEPROMᴏ  

̔Ώ῀ ‗ԍEEPROM ̂ECAT/PDĨ № Ȃ EEPROM

̂0x0502[15]=1̃̆ ↕Ώ῀ Ȃ 

9.4.50. ESC EEPROM ̂ESC_EEPROM_DATÃ 

Ẓ ̔0x0508 

ᵝṿ̔0x0 

ץ ̂32β̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

EEPROM_READ[15:0] 

r(ECAT) 

rw(PDI) 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

EERPOM_WRITE[15:0] 

rw(ECAT) 
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rw(PDI) 

 

ᵝ/ᵝ    

31:16 EEPROM_READ[15:0] EEPROM ̂ EEPROM׆ ̃ 

15:0 EERPOM_WRITE[15:0] EEPROM/Ώ  

EEPROM׆ ᵞ Ώ῀EEPROM  

9.4.51. ESC MII └/ ̂ESC_MII_MNG_CS̃ 

Ẓ ̔0x0510 

ᵝṿ̔0x0 

ץ ̂16β̃ Ȃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

MII_IF 

COMMAN

D_ERROR 

READ_EE

OR 

Ḡ  COMMAND[1:0] PHY_ADDRP0[4:0] 

MII_CONF

IG 

PDI_CTL 

WRITE_E

N 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

rw(ECAT) 

rw(PDI) 

 

rw(ECAT) 

rw(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

rw(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

15 MII_IF  

0̔ MI └  

1̔MI └ ᵬ 

14 COMMAND_ERROR פ  

0̔ ѿ פ ⱳ 

1̔ פ Ώᶏ Ώ  פ

פ פ bits[9:8]Ώ῀ñ00òȂ 

13 READ_EEOR  

0̔  

1̔ ₮ ̂PHY Ҍ ̃ 

Ώ῀ Ȃ 

12:10 Ḡ  Ḡ ᵝṿ 

8:9 COMMAND[1:0] פ  

Ώ̔ ꜚ  פ

̔ ╠  פ

00̔ MI/פ ̂ ᵝ̃ 

01̔  

10̔Ώ 

11̔Ḡ ̂Ҍ ₮̃ 

̔Ώᶏ bit 0 Ҋѿ SOF ̆ bits[10:8]פ פ (

)Ȃ ñ00òΏ῀ פ Ӟ bits[14:13]Ȃ פ ̆ ᵝפ

Ȃ 
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7:3 PHY_ADDRP0[4:0] 0 PHY  

̂ PHY ̆↕ ԍPHY Ẓ ̃ 

2 MII_CONFIG MII ̔ 

0̔  

1̔ ѿҩMII ̆ PHY ̂0x0518 ff.̃ԅ Ḥ Ȃ 

1 PDI_CTL ץ PDÎ 0x0516-0x0517̃ └̔ 

0ֽ̔ECAT └ 

1̔PDI └  

0 WRITE_EN Ώ῀ᶏ ̔ 

0̔ Ώ῀  

1̔ Ώ῀  

PDI└ԅMÎ ̃̆ ҩᵝ 1Ȃ 

̔Ώ῀ᶏ ᵝ0 Ҋѿ SOF̂ ̃ ꜚ ̆ ᵝ[10:8]פ פ

̂ ̃ ꜚ Ȃ פ Ώ῀ñ00òӞᴪ ᵝ[14:13]Ȃ ᵝפ

פ Ȃ 

9.4.52. ESC PHY ̂ESC_PHY_ADDR̃ 

Ẓ ̔0x0512 

ᵝṿ̔0x0 

ץ ̂8β ̃ Ȃ 

7 6 5 4 3 2 1 0 

PHY_ADD

R 

Ḡ  TARGET_PHY[4:0] 

rw(ECAT) 

rw(PDI) 

 rw(ECAT) 

rw(PDI) 

 

ᵝ/ᵝ    

7 PHY_ADDR PHY ̔ 

0̔  

1̔  

0x0512[4:0] 0x0510[7:3]Ȃ 

6:5 Ḡ  Ḡ ᵝṿȂ 

4:0 TARGET_PHY[4:0] PHY  

0x0512[7]=0 ̔ 

0-3̔ PHY 0-3 ԍ 0-3 PHY̆ PHY  

4-31̔ PHY ̆ 0 PHY ̂PHY Ẓ ̃ ⱴ⌠ PHY

ṿ4-31҉ 

0x0512[7]=1 ̔ 

0-31̔ Ҍ ’Ҋᶏ PHY PHYȂ 
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̔Ώ῀ ‗ԍMIÎECAT/PDĨ № Ȃ ̂0x0510[15]=1̃̆ ↕Ώ῀

Ȃ 

9.4.53. ESC PHY ̂ESC_PHY_REG_ADDR̃ 

Ẓ ̔0x0513 

ᵝṿ̔0x0 

ץ ̂8β ̃ Ȃ 

7 6 5 4 3 2 1 0 

Ḡ  PHY_RADDR[4:0] 

 rw(ECAT) 

rw(PDI) 

 

ᵝ/ᵝ    

7:5 Ḡ  Ḡ ᵝṿȂ 

4:0 PHY_RADDR[4:0] /Ώ῀ PHY  

9.4.54. ESC PHY ̂ESC_PHY_DATÃ 

Ẓ ̔0x0514 

ᵝṿ̔0x0 

ץ ̂16β̃ Ȃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

PHY_RWADDR[15:0] 

rw(ECAT) 

rw(PDI) 

 

ᵝ/ᵝ    

15:0 PHY_RWADDR[15:0] PHY /Ώ  

9.4.55. MII ECAT ̂MIIM_ECAT_ACC_STAT̃ 

Ẓ ̔0x0516 

ᵝṿ̔0x0 

ץ ̂8β ̃ Ȃ 

7 6 5 4 3 2 1 0 

Ḡ  MII_ACCE

SS 

 rw(ECAT) 

r(PDI) 
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ᵝ/ᵝ    

7:1 Ḡ  Ḡ ᵝṿȂ 

0 MII_ACCESS MII ̔ 

0̔ECATᶏ PDI MII  

1̔ECAT MII  

̔ 0x0517[0]=0̆ ᾛ Ώ῀ Ȃ 

9.4.56. MII PDI ̂MIIM_PDI_ACC_STAT̃ 

Ẓ ̔0x0517 

ᵝṿ̔0x0 

ץ ̂8β ̃ Ȃ 

7 6 5 4 3 2 1 0 

Ḡ  PDI_ACC

ESS 

MII_ACCE

SS 

 rw(ECAT) 

r(PDI) 

r(ECAT) 

rw(PDI) 

 

ᵝ/ᵝ    

7:2 Ḡ  Ḡ ᵝṿȂ 

1 PDI_ACCESS └PDI ̔ 

0̔Ҍ 0x0517[0]ᵝ 

1̔ 0x0517[0]ᵝ ᵝҹ0 

0 MII_ACCESS MII ̔ 

0̔ECAT ץ MII  

1̔PDI ץ MII  

9.4.57. PHY Port X ̂PHY_PORTX_STAT̃̂X = 0,1,2,3̃ 

Ẓ ̔0x0518 + X 

ᵝṿ̔0x0 

ץ ̂8β ̃ Ȃ 

7 6 5 4 3 2 1 0 

Ḡ  PHY_UPD

ATE 

PARTNER

_ERROR 

READ_ER

ROR 

STATUS_

ERROR 

LINK_STA

TUS 

PHYLINK 

 rwc(ECAT) 

rwc(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

rwc(ECAT) 

rwc(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

7:6 Ḡ  Ḡ ᵝṿȂ 
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5 PHY_UPDATE PHY ̔ 

0̔  

1̔PHY  

ᴋᵥѿҩPHY X Ώ῀ᴋ ṿ Ȃ 

4 PARTNER_ERROR ᴩᵄ ̔ 

0̔ ⌠  

1̔ ᴩᵄ  

3 READ_ERROR ̔ 

0̔  

1̔ ԅ  

ᴋᵥѿҩPHY X Ώ῀ᴋ ṿ Ȃ 

2 STATUS_ERROR ̔ 

0̔  

1̔ ̆  

1 LINK_STATUS ̂100 Mbit/s̆ῃ ̆ ꜚ ̃̔ 

0̔  

1̔ ⌠  

0 PHYLINK ̔ 

0̔  

1̔ ⌠  

9.4.58. FMMUX ̂FMMUX_LOGIC_ADDR̃̂ X = 0éF̃ 

Ẓ ̔0x0600 + X * 0x10 

ᵝṿ̔0x0 

ץ ̂32β̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

LOGIC_ADDR[31:16] 

rw(ECAT) 

r(PDI) 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

LOGIC_ADDR[15:0] 

rw(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

31:0 LOGIC_ADDR[31:0] EtherCAT ῤ Ȃ 



                                                           GDSCN832xx  

188 
 

9.4.59. FMMUX ̂FMMUX_LENGTH̃̂ X = 0éF̃ 

Ẓ ̔0x0604 + X * 0x10 

ᵝṿ̔0x0 

ץ ̂16β̃ Ȃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

LENGTH_FMMU[15:0] 

rw(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

15:0 LENGTH_FMMU[15:0] ׆ ѿҩ FMMU ⌠ ѿҩFMMU ⱴ1 Ẓ ̂ᶛ ̆ ᶏ ԅ

ңҩ ̆↕ 2̃ 

9.4.60. FMMUX ᵝ ̂FMMUX_STRA_BIT̃̂ X = 0éF̃ 

Ẓ ̔0x0606 + X * 0x10 

ᵝṿ̔0x0 

ץ ̂8β ̃ Ȃ 

7 6 5 4 3 2 1 0 

Ḡ  START_BIT[2:0] 

 rw(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

7:3 Ḡ  Ḡ ᵝṿȂ 

2:0 START_BIT[2:0] ᵝ̂ᵝ׆ ᵞ ᵝ0 ⌠ ᵝ7̃ 

9.4.61. FMMUX Ả ᵝ ̂FMMUX_STOP_BIT̃̂ X = 0éF̃ 

Ẓ ̔0x0607 + X * 0x10 

ᵝṿ̔0x0 

ץ ̂8β ̃ Ȃ 

7 6 5 4 3 2 1 0 

Ḡ  STOP_BIT[2:0] 

 rw(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

7:3 Ḡ  Ḡ ᵝṿȂ 
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2:0 STOP_BIT[2:0] ѿҩ ᵝ̂ᵝ׆ ᵞ ᵝ0 ⌠ ᵝ7̃ 

9.4.62. FMMUX ̂FMMUX_ADDR̃̂X = 0éF̃ 

Ẓ ̔0x0608 + X * 0x10 

ᵝṿ̔0x0 

ץ ̂16β̃ Ȃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

START_ADDR[15:0] 

rw(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

15:0 START_ADDR[15:0] ̂ ⌠ ̃ 

9.4.63. FMMUX ᵝ ̂FMMUX_PSBIT̃̂ X = 0éF̃ 

Ẓ ̔0x060A + X * 0x10 

ᵝṿ̔0x0 

ץ ̂8β ̃ Ȃ 

7 6 5 4 3 2 1 0 

Ḡ  PSTART_BIT[2:0] 

 rw(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

7:3 Ḡ  Ḡ ᵝṿȂ 

2:0 PSTART_BIT[2:0] ᵝᵬҹ ᵝ ̂ᵝ׆ ᵞ ᵝ0 ⌠ ᵝ7  ̃

9.4.64. FMMUX ̂FMMUX_TYPẼ̂ X = 0éF̃ 

Ẓ ̔0x060B + X * 0x10 

ᵝṿ̔0x0 

ץ ̂8β ̃ Ȃ 

7 6 5 4 3 2 1 0 

Ḡ  MAP_WRI

TE 

MAP_REA

D 

 rw(ECAT) 

r(PDI) 

rw(ECAT) 

r(PDI) 
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ᵝ/ᵝ    

7:2 Ḡ  Ḡ ᵝṿȂ 

1 MAP_WRITE 0: Ώ  

1: Ώ ᶏ  

0 MAP_READ 0:  

1: ᶏ  

9.4.65. FMMUX ̂FMMUX_ACTIVẼ̂ X = 0éF̃ 

Ẓ ̔0x060C + X * 0x10 

ᵝṿ̔0x0 

ץ ̂8β ̃ Ȃ 

7 6 5 4 3 2 1 0 

Ḡ  ACTIVE_F

MMU 

 rw(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

7:1 Ḡ  Ḡ ᵝṿȂ 

0 ACTIVE_FMMU 0: FMMU  

1: FMMU ȂFMMU  

9.4.66. SyncManager X ̂SMX_START_ADDR̃̂X = 0éF̃ 

Ẓ ̔0x0800 + X * 8 

ᵝṿ̔0x0 

ץ ̂16β̃ Ȃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

SMSTART_ADDR[15:0] 

rw(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

15:0 SMSTART_ADDR[15:0] SyncManager ѿҩ  

9.4.67. SyncManager X̂ SMX_LENGTH̃̂ X = 0éF̃ 

Ẓ ̔0x0802 + X * 8 

ᵝṿ̔0x0 
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ץ ̂16β̃ Ȃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

LENGTH_SM[15:0] 

rw(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

15:0 LENGTH_SM[15:0] № SyncManager ̂ ԍ1̆ ↕SyncManagerҌᴪ Ȃ

ҹ1̆ ԅ ᴪ ̃ 

9.4.68. SyncManager X└ ̂SMX_CTL̃̂ X = 0éF̃ 

Ẓ ̔0x0804 + X * 8 

ᵝṿ̔0x0 

ץ ̂8β ̃ Ȃ 

7 6 5 4 3 2 1 0 

Ḡ  TRIGGER AL_EVEN

T_INT 

ECAT_EV

ENT_INT 

DIR[1:0] OPERA_MODE[1:0] 

 rw(ECAT) 

r(PDI) 

rw(ECAT) 

r(PDI) 

rw(ECAT) 

r(PDI) 

rw(ECAT) 

r(PDI) 

rw(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

7 Ḡ  Ḡ ᵝṿȂ 

6 TRIGGER ̔ 

0:  

1:  

5 AL_EVENT_INT Ҭ ALԊᴆ Ҭ̔ 

0:  

1:  

4 ECAT_EVENT_INT Ҭ ECATԊᴆץ Ҭ̔ 

0:  

1:  

3:2 DIR[1:0] ̔ 

00: ̔ECAT ̆PDIΏ Ȃ 

01: Ώ̔ECATΏ ̆PDI Ȃ 

10: Ḡ  

11: Ḡ  

1:0 OPERA_MODE[1:0] ᵬ ̔ 

00: ‖̂3 ‖ ̃ 

01: Ḡ  

10: ̂ ‖ ̃ 
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11: Ḡ  

9.4.69. SyncManager X̂ SMX_STAT̃̂X = 0éF̃ 

Ẓ ̔0x0805 + X * 8 

ᵝṿ̔0x30 

ץ ̂8β ̃ Ȃ 

7 6 5 4 3 2 1 0 

WRITE_B

UFFER 

READ_BU

FFER 

BUFFER_STATUS[1:

0] 

MAILBOX

_STATUS 

Ḡ  READ_IN

T 

WRITE_IN

T 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

 r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

7 WRITE_BUFFER ᶏ Ώ ‖ ̂ ̃ 

6 READ_BUFFER ᶏ ‖ ̂ ̃ 

5:4 BUFFER_STATUS[1:0] ‖ ̔ ‖ ̂ Ώ῀ ‖ ̃̔ 

00: ѿҩ ‖  

01: ԋҩ ‖  

10: ҈ҩ ‖  

11: ̂ ‖ Ώ῀̃ 

̔Ḡ  

3 MAILBOX_STATUS ̔ ̔ 

0: ҹ  

1:  

‖ ̔Ḡ  

2 Ḡ  Ḡ ᵝṿȂ 

1 READ_INT Ҭ ̔ 

1: ‖ ῃғ ⱳ Ҭ  

0: ‖ Ώ῀ ѿҩ Ҭ  

̔ SM └ Ҭ ̆ Ҭ Ḥ ⌠Ώ῀ Ȃ 

0 WRITE_INT Ҭ Ώ῀̔ 

1: ‖ ῃғ ⱳΏ῀ Ҭ  

0: ‖ ѿҩ Ҭ  

̔ SM └ Ҭ ̆ Ҭ Ḥ ⌠ Ȃ 

9.4.70. SyncManager X̂ SMX_ACTIVẼ̂ X = 0éF̃ 

Ẓ ̔0x0806 + X * 8 

ᵝṿ̔0x0 
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ץ ̂8β ̃ Ȃ 

7 6 5 4 3 2 1 0 

LATCH_P

DI 

LATCH_E

CAT 

Ḡ  REQUEST SM_EN 

rw(ECAT) 

r(PDI) 

rw(ECAT) 

r(PDI) 

 rw(ECAT) 

r(PDI) 

r(ECAT) 

rw(PDI) 

 

ᵝ/ᵝ    

7 LATCH_PDI LatchԊᴆPDI̔ 

0:  

1: PDI ₮ ‖ ֜ PDI ‖ LatchԊᴆ 

6 LATCH_ECAT LatchԊᴆECAT̔ 

0:  

ץ :1 CATҺ ₮ ‖ ֜ LatchԊᴆ 

5:2 Ḡ  Ḡ ᵝṿȂ 

1 REQUEST ̔ 

℗ ̂Һ ҍECAT ѿ ᶏ ̃ 

0 SM_EN / ̔ 

0: ̔ └ ’Ҋ ῤ  

1: ̔ ԍ ꜚ ̆ └ Ҭ ῤ  

̔PDI ⱳ Ώ פ PDI׆̔

ALԊᴆ 0x0220[4]Ȃ׆PDIΏ῀ Ҍ Ȃ 

9.4.71. PDI└ ̂SMX_PDI_CTL̃(X = 0éF) 

Ẓ ̔0x0807 + X * 8 

ᵝṿ̔0x0 

ץ ̂8β ̃ Ȃ 

7 6 5 4 3 2 1 0 

Ḡ  ACK DEACTIV

E_SM 

 r(ECAT) 

rw(PDI) 

r(ECAT) 

rw(PDI) 

 

ᵝ/ᵝ    

7:2 Ḡ  Ḡ ᵝṿȂ 

1 ACK ̔ 

ṿ ҹҍ ṿ ̆PDI ӊ╠ Ȃ 

0 DEACTIVE_SM Ả ̔ 

̔ 
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0: ᵬ̆ Ȃ 

1: Ả Ȃ ῤ Ȃ 

Ώ῀̔ 

0:  

1: Ả  

̔Ώ῀1 ⌠ ╠ Ȃ  

9.4.72. ESC 0 ̂ESC_RCV_TIMEP0̃  

Ẓ ̔0x0900 

ᵝṿ̔ ӈ 

ץ ̂8β ̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

LOCAL_TIMEP0[23:0] 

r(ECAT) 

r(PDI) 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

 RWLOCAL_TIME[7:0] 

 

rw(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

31:8 LOCAL_TIMEP0[23:0] 0x0900 Ώ ѿҩ  

7:0 RWLOCAL_TIME[7:0] Ώ῀̔ᶏ BWR FPWR 0x0900 Ώ ᴪ ҩ

̂╠ ѿҩ ̃ Ȃ 

̔ Ώ ѿҩ Ȃ 

̔FPWR ἝᴋᵥFPWR ѿפ Ȃ ΐ

Ώ פ ⱴ ᵬ ̂ᶛ ̆APWR̃̆ᵖ Ҍᴪױ

Ȃ 

̔ Ώ῀ ѿ Ҭ Ȃ 

9.4.73. ESC 1 ̂ESC_RCV_TIMEP1̃ 

Ẓ ̔0x0904 

ᵝṿ̔ ӈ 

ץ ̂32β̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

LOCAL_TIMEP1[31:16] 

r(ECAT) 

r(PDI) 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
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LOCAL_TIMEP1[15:0] 

r(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

31:0 LOCAL_TIMEP1[31:0] 1 ⌠ 0x0900 BWR FPWR ̂╠ ѿ

ҩ ̃ Ȃ 

9.4.74. ESC 2 ̂ESC_RCV_TIMEP2̃ 

Ẓ ̔0x0908 

ᵝṿ̔ ӈ 

ץ ̂32β̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

LOCAL_TIMEP2[31:16] 

r(ECAT) 

r(PDI) 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

LOCAL_TIMEP2[15:0] 

r(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

31:0 LOCAL_TIMEP2[31:0] 2 ⌠ 0x0900 BWR FPWR ̂╠ ѿ

ҩ ̃ Ȃ 

9.4.75. ESC ̂ESC_SYS_TIMẼ 

Ẓ ̔0x0910 

ᵝṿ̔0x0 

ץ ̂32β̃ Ȃ 

63 .. .. .. .. .. .. .. 31 .. .. .. .. .. .. 0 

READ_ACESS[31:0] WRITE_ACESS[31:0] 

r(ECAT) 

r(PDI) 

w(ECAT) 

w(PDI) 

 

ᵝ/ᵝ    

63:0 READ_ACESS[63:0] ECAT ̔ 

◐ ̂ ̆ ̃Ȃ

ץ̂ SOF№ ̃ 

PDI ̔ 
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◐ Ȃ ѿҩ ̂0x0910̃ Ȃ 

31:0 WRITE_ACESS[31:0] Ώ῀ ̔ 

Ώ῀ ṿ ҍ ◐ Ȃ └ ῀Ȃ 

̔ Ώ῀ԅ ѿҩ ̂0x0910̃̆Ώ῀ ṿ ҍ

̂SOF̃ ◐ Ȃ 

̔ Ώ ‗ԍESC ̂ PDI└῏ =ECAT/=PDI̕ECAT

└ Ȃ̃ 

9.4.76. ESC ECAT ᾝ ̂ESC_RCVT_ECAT_PŨ 

Ẓ ̔0x0918 

ᵝṿ̔ ӈ 

ץ ̂32β̃ Ȃ 

63 .. .. .. .. .. .. .. 31 .. .. .. .. .. .. 0 

RECVE_TIME[63:0] 

r(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

63:0 RECVE_TIME[63:0] ECAT ᾝ ⌠ 0x0900 Ώ ̂╠

ѿҩ ̃  

̔ 0 ̆ 64ᵝṿץ 0 Ȃᴋᵥ

ECATΏ ⌠ 0x0900 ᴪ ̆ Ҍֽֽ Ἕ 0x0900

BWR/FPWR  Ȃפ

9.4.77. ESC Ẓ ̂ESC_SYS_TIME_OFFSET̃ 

Ẓ ̔0x0920 

ᵝṿ̔0x0 

ץ ̂32β̃ Ȃ 

63 .. .. .. .. .. .. .. 31 .. .. .. .. .. .. 0 

OFFSET_TIME[63:0] 

rw(ECAT) 

rw(PDI) 

 

ᵝ/ᵝ    

63:0 OFFSET_TIME[63:0] ҍ ӊ ȂẒ ⱴ⌠ ҉Ȃ 

9.4.78. ESC ̂ESC_SYS_TIME_DELAỸ 

Ẓ ̔0x0928 
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ᵝṿ̔0x0 

ץ (32β) Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

DELAY_TIME[31:0] 

rw(ECAT) 

rw(PDI) 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

DELAY_TIME[31:0] 

rw(ECAT) 

rw(PDI) 

 

ᵝ/ᵝ    

31:0 DELAY_TIME[31:0] ҍESCӊ  

9.4.79. ESC ṿ ̂ESC_SYS_TIME_DIFF̃ 

Ẓ ̔0x092C 

ᵝṿ̔0x0 

ץ ̂32β̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

TIME_CO

MPARE 

DIFF_TIME[30:0] 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

DIFF_TIME[30:0] 

r(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

31 TIME_COMPARE 0: ◐ ԍ ⌠  

1: ◐ ԍ ԍ ⌠  

30:0 DIFF_TIME[30:0] ◐ ҍ ⌠ ṿӊ  

 = ⌠  - ◐  

̔ ᵝ[7:0]̆β [31:8]ᴪ ECAT/PDIῤ ̂ ̃̆ Ḡ ԅ ⌠ ṿ

ѿ Ȃ 

9.4.80. ESC ṿ ̂ESC_SPD_CNT_START̃ 

Ẓ ̔0x0930 

ᵝṿ̔0x1000 
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ץ ̂16β̃ Ȃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Ḡ  BWIDTH[14:0] 

 

rw(ECAT) 

rw(PDI) 

 

ᵝ/ᵝ    

15 Ḡ  Ḡ ᵝṿȂ 

14:0 BWIDTH[14:0] ◐ ̂ ṿ -> ̃ 

Ώ ᴪ ̂0x092C:0x092F̃

̂0x0932:0x0933̃Ȃ ṿ̔0x0080 0x3FFF 

̔ Ώ ‗ԍESC ̂ PDI└῏ =ECAT / =PDI̕

ECAT└ Ȃ̃ 

9.4.81. ESC ṿ ̂ESC_SPD_CNT_DIFF̃ 

Ẓ ̔0x0932 

ᵝṿ̔0x0000 

ץ ̂16β̃ Ȃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

DIFF_CLOCK[15:0] 

r(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

15:0 DIFF_CLOCK[15:0] ҍ ӊ Ẓ ̂ ̔ԋ └ ̃ 

̔¤̂ ṿ - 0x7F̃ 

̔ ᵞṿ ̆ Ẓ ץ Ҋץ ̔ 

Ẓ  = ṿ / 5(  + ṿ + 2)(  - 

ṿ + 2) 

9.4.82. ESC ṿ ̂ESC_SYS_TIME_DIFF_FD̃ 

Ẓ ̔0x0934 

ᵝṿ̔0x04 

ץ ̂8β ̃ Ȃ 

7 6 5 4 3 2 1 0 

Ḡ  FILTER_DAPTH[3:0] 

 rw(ECAT) 

rw(PDI) 
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ᵝ/ᵝ    

7:4 Ḡ  Ḡ ᵝṿȂ 

3:0 FILTER_DAPTH[3:0] ԍ ⌠ Ẓ  

̔ Ώ ‗ԍESC ̂ PDI└῏ =ECAT/=PDI̕ECAT

└ Ȃ̃ 

9.4.83. ESC ̂ESC_SPD_CNT_FD̃ 

Ẓ ̔0x0935 

ᵝṿ̔0x12 

ץ ̂8β ̃ Ȃ 

7 6 5 4 3 2 1 0 

Ḡ  FILTER_DAPTH[3:0] 

 rw(ECAT) 

rw(PDI) 

 

ᵝ/ᵝ    

7:4 Ḡ  Ḡ ᵝṿȂ 

3:0 FILTER_DAPTH[3:0] ԍ Ẓ Ȃ 

̔Ώ῀ ‗ԍESC ̂ PDI└῏ =ECAT/=PDI̕ECAT

└ Ȃ̃ 

9.4.84. ESC ᾝ └ ̂ESC_CYC_UNIT_CTL̃ 

Ẓ ̔0x0980 

ᵝṿ̔0x0 

ץ ̂8β ̃ Ȃ 

7 6 5 4 3 2 1 0 

Ḡ  LATCH_U

NIT1 

LATCH_U

NIT0 

Ḡ  UNIT_CTL 

 rw(ECAT) 

r(PDI) 

rw(ECAT) 

r(PDI) 

 rw(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

7:6 Ḡ  Ḡ ᵝṿȂ 

5 LATCH_UNIT1 ᾝ1̔ 

0̔ECAT └ 

1̔PDI └ 
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̔ ̆ Ҭ ⌠ECAT /PDI 

4 LATCH_UNIT0 ᾝ0̔ 

0̔ECAT └ 

1̔PDI └ 

̔ ̆ Ҭ ⌠ECAT / PDIȂ PDI └̆↕

ҹ1̂PDI └̃Ȃ 

3:1 Ḡ  Ḡ ᵝṿȂ 

0 UNIT_CTL ᾝ SYNC0 ₮ ᾝ └̔ 

0̔ECAT └ 

1̔PDI └ 

9.4.85. ESC ̂ESC_REG_ACT̃ 

Ẓ ̔0x0981 

ᵝṿ̔0x0 

ץ ̂8β ̃ Ȃ 

7 6 5 4 3 2 1 0 

SYNCSIG

NAL 

CONFIG START_TI

ME 

EXTEN AUTO_AC

TIVE 

SYNC1 SYNC0 SYNC_OU

T 

rw(ECAT) 

rw(PDI) 

rw(ECAT) 

rw(PDI) 

rw(ECAT) 

rw(PDI) 

rw(ECAT) 

rw(PDI) 

rw(ECAT) 

rw(PDI) 

rw(ECAT) 

rw(PDI) 

rw(ECAT) 

rw(PDI) 

rw(ECAT) 

rw(PDI) 

 

ᵝ/ᵝ    

7 SYNCSIGNAL Ḥ ‖̂Vasilyᵝ̃̔ 

0̔  

1̔ 0x0981[2:1] ֽ SYNC0-1҉ ѿҩ ‖̆ ԍ  

ᵝ ̆ ҹ0Ȃ 

‖ ̆ Ȃᶏ ‖ Ȃ 

6 CONFIG ̂ ̃̔ 

0̔½ DC ѿ (231 ns 263 ns) 

1̔ 2.1 (231 ns) 

5 START_TIME ̔ 

0̔ Ȃ ⌠ ̆↕ Ḥ Ȃ 

1̔ Ҍ ̂ 0x0981[6]̃ῤ̆↕ Ḥ Ȃ 

4 EXTEN ᵬ ̂0x0990:0x0993̃̔ 

0̔Ҍ  

1̔ 32ᵝΏ῀ ⌠64ᵝ 

3 AUTO_ACTIVE Ώ῀ ᵬ ꜚ ̂0x0990:0x0997̃̔ 

0̔  
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1̔ ꜚ Ȃ Ώ῀ ̆0x0981[0]ᴪ ꜚ Ȃ  

2 SYNC1 SYNC1 ̔ 

0̔Ả  

1̔ SYNC1 ‖ 

1 SYNC0 SYNC0 ̔ 

0̔Ả  

1̔ SYNC0 ‖ 

0 SYNC_OUT ₮ ᾝ ̔ 

0̔Ả  

1̔  

̔Ώ῀ ‗ԍ0x0980[0]Ȃ 

9.4.86. ESC Ḥ ‖ ̂ESC_PULSE_SM̃ 

Ẓ ̔0x0982 

ᵝṿ̔ ‗ԍ  

ץ ̂16β̃ Ȃ 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

PLEN_SM[15:0] 

r(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

15:0 PLEN_SM[15:0] Ḥ ‖ 10nsҹץ̂ ᵝ̃ 

0̔ ̔ Ḥ SYNC[1:0]  

9.4.87. ESC ̂ESC_ACT_STAT̃ 

Ẓ ̔0x0984 

ᵝṿ̔0x0 

ץ ̂8β ̃ Ȃ 

7 6 5 4 3 2 1 0 

Ḡ  START_TI

ME 

SYNC1_A

CTIVE 

SYNC0_A

CTIVE 

 r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

7:3 Ḡ  Ḡ ᵝṿȂ 

2 START_TIME ₮ ᾝ ᵬ ̂0x0990:0x0997̃ ̔ 
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0̔ ῤ 

1̔ Ҍ ῤ̂0x0981[6]̃ 

1 SYNC1_ACTIVE SYNC1 ̔ 

0̔ ѿҩSYNC1 ‖  

1̔ ѿҩSYNC1 ‖  

0 SYNC0_ACTIVE SYNC0 ̔ 

0̔ ѿҩSYNC0 ‖  

1̔ ѿҩSYNC0 ‖  

9.4.88. ESC SYNC0 ̂ESC_SYNC0_STAT̃ 

Ẓ ̔0x098E 

ᵝṿ̔0x0 

ץ ̂8β ̃ Ȃ 

7 6 5 4 3 2 1 0 

Ḡ  SYNC0_S

TATE 

 r(ECAT) 

rw(PDI) 

 

ᵝ/ᵝ    

7:1 Ḡ  Ḡ ᵝṿȂ 

0 SYNC0_STATE Ҋ SYNC0 Ȃ 

Ҋ̆ PDI׆ SYNC0ֽ̆ Ҋᶏ  

̔PDI ⱳ Ώ פ PDI׆̔ ALԊᴆ

0x0220[2]Ȃ׆PDIΏ῀ Ҍ Ȃ 

PDI ⱳ Ώ פ ῀PDIΏ׆̔ ALԊᴆ

0x0220[2]Ȃ׆PDIΏ῀ ̕Ώ῀ ṿ ̂Ώ῀0̃Ȃ 

9.4.89. ESC SYNC1 ̂ESC_SYNC1_STAT̃ 

Ẓ ̔0x098F 

ᵝṿ̔0x0 

ץ ̂8β ̃ Ȃ 

7 6 5 4 3 2 1 0 

Ḡ  SYNC1_S

TATE 

 r(ECAT) 

rw(PDI) 

 

ᵝ/ᵝ    
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7:1 Ḡ  Ḡ ᵝṿȂ 

0 SYNC1_STATE Ҋ SYNC1 Ȃ 

Ҋ̆ PDI׆ SYNC1ֽ̆ Ҋᶏ Ȃ 

̔PDI ⱳ Ώ פ PDI׆̔ ALԊᴆ

0x0220[3]Ȃ׆PDIΏ῀ Ҍ Ȃ 

PDI ⱳ Ώ פ ῀PDIΏ׆̔ ALԊᴆ

0x0220[3]Ȃ׆PDIΏ῀ ̕Ώ῀ ṿ ̂Ώ῀0̃Ȃ 

9.4.90. ESC ᵬ ̂ESC_START_TIME_CÕ 

Ẓ ̔0x0990 

ᵝṿ̔0x0 

ץ ̂32β̃ Ȃ 

63 .. .. .. .. .. .. .. 31 .. .. .. .. .. .. 0 

START_TIME[63:0] 

rw(ECAT) 

rw(PDI) 

 

ᵝ/ᵝ    

63:0 START_TIME[63:0] Ώ῀̔ ᵬ ̂ nsҹץ̃ ᵝ 

̔ҊѿҩSYNC0 ‖ nsҹץ ᵝ 

̔ ᵝ[7:0]̆ᵝ[63:8]ᴪ ECAT / PDIῤ ̆ Ḡ ԅ ⌠ѿ

ṿȂ 

9.4.91. ESCҊѿҩSYNC1 ‖ ̂ESC_NEXT_SYNC1_PLUSẼ 

Ẓ ̔0x0998 

ᵝṿ̔0x0 

ץ ̂32β̃ Ȃ 

63 .. .. .. .. .. .. .. 31 .. .. .. .. .. .. 0 

NEXT_SYNC1[63:0] 

r(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

63:0 NEXT_SYNC1[63:0] ҊѿҩSYNC1 ‖ nsҹץ ᵝȂ 

̔ ᵝ[7:0]̆ᵝ[63:8]ᴪ ECAT/PDIῤ ̆ Ḡ ԅ ⌠ ṿ ѿ

Ȃ 
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9.4.92. ESC SYNC0 ̂ESC_SYNC0_CYC_TIMẼ 

Ẓ ̔0x09A0 

ᵝṿ̔0x0 

ץ ̂32β̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

SYNC0_CYCLE[31:16] 

rw(ECAT) 

rw(PDI) 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

SYNC0_CYCLE[15:0] 

rw(ECAT) 

rw(PDI) 

 

ᵝ/ᵝ    

31:0 SYNC0_CYCLE[31:0] ңҩ SYNC0 ‖ӊ nsҹץ ᵝȂ 

0̔ ̆ ֟ ѿҩSYNC0 ‖Ȃ 

̔Ώ῀ ‗ԍ0x0980[0] Ȃ ᵬ ṿ̔60 [ns]Ȃ 

9.4.93. ESC SYNC1 ̂ESC_SYNC1_CYC_TIMẼ 

Ẓ ̔0x09A4 

ᵝṿ̔0x0 

ץ ̂32β̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

SYNC1_CYCLE[31:16] 

rw(ECAT) 

rw(PDI) 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

SYNC1_CYCLE [15:0] 

rw(ECAT) 

rw(PDI) 

 

ᵝ/ᵝ    

31:0 SYNC1_CYCLE[31:0] SYNC0 ‖ SYNC1 ‖ӊ nsҹץ ᵝȂ 

̔Ώ῀ ‗ԍ0x0980[0] Ȃ 

9.4.94. ESC LATHC0 └ ̂ESC_LATCH0_CTL̃ 

Ẓ ̔0x09A8 

ᵝṿ̔0x0 
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ץ ̂8β ̃ Ȃ 

7 6 5 4 3 2 1 0 

Ḡ  LATCH0_

NEGATIV

E 

LATCH0_

POSITIVE 

 rw(ECAT) 

rw(PDI) 

rw(ECAT) 

rw(PDI) 

 

ᵝ/ᵝ    

7:2 Ḡ  Ḡ ᵝṿȂ 

1 LATCH0_NEGATIVE Latch0Ҋ ̔ 

0̔ Latch  

1̔ Ԋᴆ̂ ѿҩԊᴆ ̃ 

0 LATCH0_POSITIVE Latch0҉ ̔ 

0̔ Latch  

1̔ Ԋᴆ̂ ѿҩԊᴆ ̃ 

Ώ῀ ‗ԍ0x0980[4]Ȃ 

9.4.95. ESC LATCH1 └ ̂ESC_LATCH1_CTL̃ 

Ẓ ̔0x09A9 

ᵝṿ̔0x0 

ץ ̂8β ̃ Ȃ 

7 6 5 4 3 2 1 0 

Ḡ  LATCH1_

NEGATIV

E 

LATCH1_

POSITIVE 

 rw(ECAT) 

rw(PDI) 

rw(ECAT) 

rw(PDI) 

 

ᵝ/ᵝ    

7:2 Ḡ  Ḡ ᵝṿȂ 

1 LATCH1_NEGATIVE Latch1Ҋ ̔ 

0̔ Latch  

1̔ Ԋᴆ̂ ѿҩԊᴆ ̃ 

0 LATCH1_POSITIVE Latch1҉ ̔ 

0̔ Latch  

1̔ Ԋᴆ̂ ѿҩԊᴆ ̃ 

̔Ώ ‗ԍ0x0980[5]Ȃ 
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9.4.96. ESC LATCH0 ̂ESC_LATCH0_STAT̃ 

Ẓ ̔0x09AE 

ᵝṿ̔0x0 

ץ ̂8β ̃ Ȃ 

7 6 5 4 3 2 1 0 

Ḡ  L0PIN_ST

ATE 

ELATCH0

_NEGATI

VE 

ELATCH0

_POSITIV

E 

 r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

7:3 Ḡ  Ḡ ᵝṿȂ 

2 L0PIN_STATE Latch0  

1 ELATCH0_NEGATIVE Ԋᴆ Latch0Ҋ Ȃ 

0̔ ⌠Ҋ  

1ֽ̔ Ԋᴆ Ҋ ⌠Ҋ Ȃ 

 Latch0 Ҋ Ȃ 

0 ELATCH0_POSITIVE Ԋᴆ Latch0҉ Ȃ 

0̔ ⌠҉  

1ֽ̔ Ԋᴆ Ҋ ⌠҉ Ȃ 

 Latch0 ҉  

9.4.97. ESC LATCH1 ̂ESC_LATCH1_STAT̃ 

Ẓ ̔0x09AF 

ᵝṿ̔0x0 

ץ ̂8β ̃ Ȃ 

7 6 5 4 3 2 1 0 

Ḡ  L1PIN_ST

ATE 

ELATCH1

_NEGATI

VE 

ELATCH1

_POSITIV

E 

 r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

r(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

7:3 Ḡ  Ḡ ᵝṿȂ 

2 L1PIN_STATE Latch1  

1 ELATCH1_NEGATIVE Ԋᴆ Latch1Ҋ Ȃ 



                                                           GDSCN832xx  

207 
 

0̔ ⌠Ҋ  

1ֽ̔ Ԋᴆ Ҋ ⌠Ҋ Ȃ 

 Latch1 Ҋ Ȃ 

0 ELATCH1_POSITIVE Ԋᴆ Latch1҉ Ȃ 

0̔ ⌠҉  

1ֽ̔ Ԋᴆ Ҋ ⌠҉ Ȃ 

 Latch1 ҉  

9.4.98. ESC LATCH0 ҉ ̂ESC_LATCH0_TIME_PẼ 

Ẓ ̔0x09B0 

ᵝṿ̔0x0 

ץ ̂32β̃ Ȃ 

63 .. .. .. .. .. .. .. 31 .. .. .. .. .. .. 0 

L0_POSITIVE[63:0] 

r(ECAT) 

rw(PDI) 

 

ᵝ/ᵝ    

63:0 L0_POSITIVE[63:0] Latch0Ḥ ҉ Ȃ 

̔PDI ⱳ Ώ פ ̔ 0x0980[4]=1̆׆PDI

Latch0 0x09AE[0]Ȃ׆PDIΏ῀ Ҍ Ȃ 

PDI ⱳ Ώ פ ̔ 0x0980[4]=1 ῀PDIΏ׆̆

Latch0 0x09AE[0]Ȃ׆PDIΏ῀ Ώ̕῀ ṿ ̂Ώ῀0 Ȃ̃ 

̔ ᵝ[7:0]̆ᵝ[63:8]ᴪ ECAT/PDIῤ ̆ Ḡ ԅ ⌠ ṿ ѿ

Ȃ׆ECAT ̆ 0x0980[4]=0̆↕ᴪ Latch00x09AE[0]Ȃ׆ECAT

Ώ῀ Ҍ Ȃ 

9.4.99. ESC LATCH0 Ҋ ̂ESC_LATCH0_TIME_NẼ 

Ẓ ̔0x09B8 

ᵝṿ̔0x0 

ץ ̂32β̃ Ȃ 

63 .. .. .. .. .. .. .. 31 .. .. .. .. .. .. 0 

L0_NEGATIVE[63:0] 

r(ECAT) 

rw(PDI) 

 

ᵝ/ᵝ    

63:0 L0_NEGATIVE[63:0] Latch0Ḥ Ҋ Ȃ 

̔PDI ⱳ Ώ פ ̔ 0x0980[4]=1̆׆PDI
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Latch0 0x09AE[1]Ȃ׆PDIΏ῀ Ҍ Ȃ 

PDI ⱳ Ώ פ ̔ 0x0980[4]=1 ῀PDIΏ׆̆

Latch0 0x09AE[1]Ȃ׆PDIΏ῀ Ώ̕῀ ṿ ̂Ώ῀0 Ȃ̃ 

̔ ₮ᵝ[7:0]̆ᵝ[63:8]ᴪ ῤ ̂ECAT/PDĨ̆ Ḡ ԅ ⌠ѿ

ṿȂ 0x0980[4]=0̆׆ECAT ᴪ Latch00x09AE[1]Ȃ׆ECATΏ῀

Ҍ Ȃ 

9.4.100. ESC LATCH1 ҉ ̂ESC_LATCH1_TIME_PẼ 

Ẓ ̔0x09C0 

ᵝṿ̔0x0 

ץ ̂32β̃ Ȃ 

63 .. .. .. .. .. .. .. 31 .. .. .. .. .. .. 0 

L1_POSITIVE[63:0] 

r(ECAT) 

rw(PDI) 

 

ᵝ/ᵝ    

63:0 L1_POSITIVE[63:0] Latch1Ḥ ҉ Ȃ 

̔PDI ⱳ Ώ פ ̔ 0x0980[5]=1̆׆PDI

Latch0 0x09AF[0]Ȃ׆PDIΏ῀ Ҍ Ȃ 

PDI ⱳ Ώ פ ̔ 0x0980[5]=1 ῀PDIΏ׆̆

Latch0 0x09AF[0]Ȃ׆PDIΏ῀ Ώ̕῀ ṿ ̂Ώ῀0 Ȃ̃ 

̔ ᵝ[7:0]̆ᵝ[63:8]ᴪ ECAT/PDIῤ ̆ Ḡ ԅ ⌠ ṿ ѿ

Ȃ 0x0980[5]=0̆׆ECAT ᴪ Latch00x09AF[0]Ȃ׆ECATΏ῀

Ҍ Ȃ 

9.4.101. ESC LATCH1 Ҋ ̂ESC_LATCH1_TIME1_NẼ 

Ẓ ̔0x09C8 

ᵝṿ̔0x0 

ץ ̂32β̃ Ȃ 

63 .. .. .. .. .. .. .. 31 .. .. .. .. .. .. 0 

L1_NEGATIVE[63:0] 

r(ECAT) 

rw(PDI) 

 

ᵝ/ᵝ    

63:0 L1_NEGATIVE[63:0] Latch1Ḥ Ҋ Ȃ 

̔PDI ⱳ Ώ פ ̔ 0x0980[5]=1̆׆PDI

Latch0 0x09AF[1]Ȃ׆PDIΏ῀ Ҍ Ȃ 
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PDI ⱳ Ώ פ ̔ 0x0980[5]=1 ῀PDIΏ׆̆

Latch0 0x09AF[1]Ȃ׆PDIΏ῀ Ώ̕῀ ṿ ̂Ώ῀0 Ȃ̃ 

̔ ᵝ[7:0]̆ᵝ[63:8]ᴪ ECAT/PDIῤ ̆ Ḡ ԅ ⌠ ṿ ѿ

Ȃ 0x0980[5]=0̆׆ECAT Latch00x09AF[1]Ȃ׆ECATΏ῀

Ҍ Ȃ 

9.4.102. ESC ‖ Ԋᴆ ̂ESC_BUF_CET̃ 

Ẓ ̔0x09F0 

ᵝṿ̔0x0 

ץ ̂32β̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

EVENT_TIME[31:16] 

r(ECAT) 

r(PDI) 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

EVENT_TIME[15:0] 

r(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

31:0 EVENT_TIME[31:0] ̆ ѿҩ ̂SyncManager̃ ѿҩ

̂ECAT̃ԊᴆȂ 

̔ ᵝ[7:0]̆ᵝ[31:8]ᴪ ῤ ECAT/PDI ̆ Ḡ ԅ ⌠ ṿ ѿ

Ȃ 

9.4.103. ESC PDI‖ Ԋᴆ ̂ESC_PDI_BUF_SET̃ 

Ẓ ̔0x09F8 

ᵝṿ̔0x0 

ץ ̂32β̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

SEVENT_TIME[31:16] 

r(ECAT) 

r(PDI) 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

SEVENT_TIME[15:0] 

r(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    
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31:0 PDI_SEVENT_TIME[

31:0] 

ѿҩ ̂SyncManager̃ PDI ‖ Ԋᴆ Ȃ 

̔ ᵝ[7:0]̆β [31:8]ᴪ ῤ ECAT/PDI ̆ Ḡ ԅ ⌠ѿ ṿȂ 

9.4.104. ESC PDI‖ Ԋᴆ ̂ESC_PDI_BUF_CET̃ 

Ẓ ̔0x09FC 

ᵝṿ̔0x0 

ץ ̂32β̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

CEVENT_TIME[31:16] 

r(ECAT) 

r(PDI) 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

CEVENT_TIME[15:0] 

r(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

31:0 PDI_CEVENT_TIME[

31:0] 

ѿҩSyncManager PDI ‖ Ԋᴆ  

̔ ᵝ[7:0]̆β [31:8]ᴪ ECAT/PDIῤ ̆ Ḡ ԅ ⌠ѿ ṿȂ 

9.4.105. ESC֟ ID ̂ESC_PRODUCT_ID̃ 

Ẓ ̔0x0E00 

ᵝṿ̔0x0 

ץ ̂8β ȁ̃ ̂16β̃ ̂32β̃ Ȃ 

63 .. .. .. .. .. .. .. 31 .. .. .. .. .. .. 0 

PRODUCT_ID[63:0] 

r(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

63:0 PRODUCT_ID[63:0] ֟ ID 

9.4.106. ESCʟ ID ̂ESC_VENDOR_ID̃ 

Ẓ ̔0x0E08 

ᵝṿ̔0x0 

ץ ̂8β ȁ̃ ̂16β̃ ̂32β̃ Ȃ 
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63 .. .. .. .. .. .. .. 31 .. .. .. .. .. .. 0 

Ḡ  VENDOR_ID[31:0] 

 

r(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

63:32 Ḡ  Ḡ ᵝṿȂ 

31:0 VENDOR_ID[31:0] ᶫ ID: 

[23:0] Ὲ  

[31:24]  

̔ ᶫ ID [31:28]=0xE 

9.4.107. ESC I/O ₮ ̂ESC_DIG_DATÃ 

Ẓ ̔0x0F00 

ᵝṿ̔0x0 

ץ ̂8β ȁ̃ ̂16β̃ ̂32β̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

OUTPUT_DATA[31:0] 

rw(ECAT) 

r(PDI) 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

OUTPUT_DATA[31:0] 

rw(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

31:0 OUTPUT_DATA[31:0] ₮  

̔ ‗ԍPDI / Ȃ ᵝΏ῀̂ᶏ Ȃ̃ 

9.4.108. ESC ₮ ̂ESC_GP_OUTPUT̃ 

Ẓ ̔0x0F10 

ᵝṿ̔0x0 

ץ ̂32β̃ Ȃ 

63 .. .. .. .. .. .. .. 31 .. .. .. .. .. .. 0 

GP_OUTPUT[63:0] 

rw(ECAT) 

rw(PDI) 

 

ᵝ/ᵝ    
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63:0 GP_OUTPUT [63:0] ₮  

̔ ‗ԍPDI / Ȃ 

9.4.109. ESC ῀ ̂ESC_GP_INPUT̃ 

Ẓ ̔0x0F18 

ᵝṿ̔0x0 

ץ ̂32β̃ Ȃ 

63 .. .. .. .. .. .. .. 31 .. .. .. .. .. .. 0 

GP_INPUT[63:0] 

r(ECAT) 

r(PDI) 

 

ᵝ/ᵝ    

63:0 GP_INPUT[63:0] ῀  

̔ ‗ԍPDI / Ȃ 

9.4.110. ESC RAM ̂ESC_USER_RAM̃ 

Ẓ ̔0x0F80 

ץ ̂32β̃ Ȃ 

1023 .. .. .. .. .. .. .. .. .. .. .. .. .. .. 0 

USER_RAM [1023:0] 

rw(ECAT) 

rw(PDI) 

 

ᵝ/ᵝ    

---- USER_RAM [1023:0] RAM̂128 ̃ 

9.4.111. ESC PDII/O῀ ̂ESC_PDI_DATÃ 

Ẓ ̔0x1000 

ᵝṿ̔ ӈ 

ץ ̂32β̃ Ȃ 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

INPUT_DATA[31:16] 

rw(ECAT) 

rw(PDI) 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
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INPUT_DATA[15:0] 

rw(ECAT) 

rw(PDI) 

 

ᵝ/ᵝ    

31:0 INPUT_DATA[31:0] ῀  

̔ ⱴ ԅEEPROM̂ 0x0110[0] = 1̃ ’Ҋ̆ RAMȂ 

῀ ‗ԍPDI / Ȃ ԅ ῀ I/O PDI↕̆ I/O

῀ Ώ῀ ֓ RAMҬȂ 

9.4.112. ESC RAM̂ ESC_PDRAM̃ 

Ẓ ̔0x1000 

ᵝṿ̔ ӈ 

ץ ̂32β̃ Ȃ 

8192 .. .. .. .. .. .. .. .. .. .. .. .. .. .. 0 

PDRAM[8191:0] 

rw(ECAT) 

rw(PDI) 

 

ᵝ/ᵝ    

---- PDRAM[8191:0] RAM(8KB) 

̔ EEPROM ⱴ ̂ 0x0110[0] = 1̃̆ RAMȂ 
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10. ḱ  

10-1. ḱ  

   

1.0 ∆  2024 11 8  

1.1 

1.ḱ № ᵝṿ 

2. ḱ  

3. ⱴ exmc №  

4. − Ҭ ῏ EFUSE ῏  

5. ᴨ ESC  

2025 5 15  
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Important Notice  

This document is the property of GigaDevice Semiconductor Inc. and its subsidiaries (the "Company"). This 

document, including any product of the Company described in this document (the ñProductò), is owned by the Company 

according to the laws of the Peopleôs Republic of China and other applicable laws. The Company reserves all rights 

under such laws and no Intellectual Property Rights are transferred (either wholly or partially) or licensed by the 

Company (either expressly or impliedly) herein. The names and brands of third party referred thereto (if any) are the 

property of their respective owner and referred to for identification purposes only.  

To the maximum extent permitted by applicable law, the Company makes no representations or warranties of any 

kind, express or implied, with regard to the merchantability and the fitness for a particular purpose of the Product, nor 

does the Company assume any liability arising out of the application or use of any Product. Any information provided in 

this document is provided only for reference purposes. It is the sole responsibility of the user of this document to 

determine whether the Product is suitable and fit for its applications and products planned, and properly design, program, 

and test the functionality and safety of its applications and products planned using the Product. The Product is designed, 

developed, and/or manufactured for ordinary business, industrial, personal, and/or household applications only, and the 

Product is not designed or intended for use in (i) safety critical applications such as weapons systems, nuclear facilities, 

atomic energy controller, combustion controller, aeronautic or aerospace applications, traffic signal instruments, 

pollution control or hazardous substance management; (ii) life-support systems, other medical equipment or systems 

(including life support equipment and surgical implants); (iii) automotive applications or environments, including but not 

limited to applications for active and passive safety of automobiles (regardless of front market or aftermarket), for 

example, EPS, braking, ADAS (camera/fusion), EMS, TCU, BMS, BSG, TPMS, Airbag, Suspension, DMS, ICMS, 

Domain, ESC, DCDC, e-clutch, advanced-lighting, etc.. Automobile herein means a vehicle propelled by a self-

contained motor, engine or the like, such as, without limitation, cars, trucks, motorcycles, electric cars, and other 

transportation devices; and/or (iv) other uses where the failure of the device or the Product can reasonably be expected 

to result in personal injury, death, or severe property or environmental damage (collectively "Unintended Uses"). 

Customers shall take any and all actions to ensure the Product meets the applicable laws and regulations. The Company 

is not liable for, in whole or in part, and customers shall hereby release the Company as well as its suppliers and/or 

distributors from, any claim, damage, or other liability arising from or related to all Unintended Uses of the Product. 

Customers shall indemnify and hold the Company, and its officers, employees, subsidiaries, affiliates as well as its 

suppliers and/or distributors harmless from and against all claims, costs, damages, and other liabilities, including claims 

for personal injury or death, arising from or related to any Unintended Uses of the Product.  

Information in this document is provided solely in connection with the Product. The Company reserves the right to 

make changes, corrections, modifications or improvements to this document and the Product described herein at any 

time without notice. The Company shall have no responsibility whatsoever for conflicts or incompatibilities arising from 

future changes to them. Information in this document supersedes and replaces information previously supplied in any 

prior versions of this document. 

 

 

© 2025 GigaDevice Semiconductor Inc. ï All rights reserved 
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