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1关于本手册 

1.1 手册内容 

GW1NSR ↓ FPGA֟ ΎҺ Ԑ ᵣ GW1NSR

↓ FPGA֟ ȁ֟ Ḥ ȁῤ ׃ ȁ ȁ

ץ ᴆ Ḥ Ȃ ꜛ ԅ Ԑ ᵣ GW1NSR ↓

FPGA֟ ץ ̆ ꜛԍ ᴆ ᶏ Ȃ 

1.2 相关文档 

Ԑ ᵣ www.gowinsemi.com.cn Ҋץ ȁ Ҋץ

῏ ̔ 

1. DS861, GW1NSR ↓ FPGA֟ Ύ 

2. UG290, Gowin ↓ FPGA֟ Ύ 

3. UG863, GW1NSR ↓ FPGA֟ ҍ Ύ 

4. UG862, GW1NSR-2&2C ᴆ Pinout Ύ 

5. UG864, GW1NSR-4 ᴆ Pinout Ύ 

6. UG865, GW1NSR-4C ᴆ Pinout Ύ 

 

http://www.gowinsemi.com.cn/
http://cdn.gowinsemi.com.cn/DS861.pdf
http://cdn.gowinsemi.com.cn/DS861.pdf
http://cdn.gowinsemi.com.cn/UG290.pdf
http://cdn.gowinsemi.com.cn/UG290.pdf
http://cdn.gowinsemi.com.cn/UG863.pdf
http://cdn.gowinsemi.com.cn/UG862.pdf
UG865,%20GW1NSR-4C器件Pinout手册
http://cdn.gowinsemi.com.cn/UG865.pdf
http://cdn.gowinsemi.com.cn/UG865.pdf
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1.3 术语、缩略语 

1-1Ҭ↓₮ԅ ΎҬ₮ ῏ ȁ ῏ ӈȂ 

表 1-1 术语、缩略语 

ȁ  ῃ  ӈ 

FPGA Field Programmable Gate Array ↓ 

SoC System On Chip ҉  

ARM Advanced RISC Machines ARM  

AHB Advanced High performance Bus AHB  

APB Advanced Peripheral Bus APB  

Timer Timer  

UART 
Universal Asynchronous 
Receiver/Transmitter 

 

NVIC Nested Vector Interrupt Controller Ҭ └  

DAP Debug Access Port  

Watchdog Watchdog  

TimeStamp TimeStamp  

DWT Data Watchpoint Trace  

ITM Instrumentation Trace Module ת  

TUIP Trace Port Interface Unit ᾝ 

USB Universal Serial Bus ұ  

PHY Physical Layer  

ADC Analog to Digital Converter  

SAR 
Successive Approximation 
Register 

 

SFDR Spurious-freeDynamic Range ꜚ  

SINAD Signal to Noise And Distortion Ḥ ҍ  

LSB Least Significant Bit ᵞ ᵝ 

INL Integral Nonlinearity № 

DNL Differential Nonlinearity № 

CFU Configurable Function Unit ⱳ ᾝ 

CLS Configurable Logic Slice  

CRU Configurable Routing Unit ᾝ 

LUT4 4-input Look-up Tables 4 ῀  

LUT5 5-input Look-up Tables 5 ῀  

LUT6 6-input Look-up Tables 6 ῀  

LUT7 7-input Look-up Tables 7 ῀  

LUT8 8-input Look-up Tables 8 ῀  

REG Register  

ALU Arithmetic Logic Unit ᾝ 

IOB Input/Output Block ῀ ₮  



1῏ԍ Ύ 1.4 ҍ  

 

DS861-1.4.1 3(103) 

 

ȁ  ῃ  ӈ 

S-SRAM Shadow SRAM № Ữ  

B-SRAM Block SRAM Ữ  

SP Single Port  

SDP Semi Dual Port ᴺ  

DP Dual Port  

DQCE Dynamic Quadrant Clock Enable ꜚ ᶏ  

DCS Dynamic Clock Selector ꜚ  

PLL Phase-locked Loop  

QN48 QFN48 QFN48  

MG64 MBGA64 MBGA64  

TDM Time Division Multiplexing №  

1.4 技术支持与反馈 

Ԑ ᵣ ᶫῃ ᵝ ̆ ᶏ Ҭ ᴋᵥ ̆

ҍῈ ̔ 

̔www.gowinsemi.com.cn 

E-mail̔support@gowinsemi.com 

Tel̔+86 755 8262 0391 

http://www.gowinsemi.com.cn/
file:///E:/task/00_TechPub/07_GW1NS/support@gowinsemi.com
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2产品概述 

Ԑ ᵣGW1NSR ↓FPGA֟ Ԑ ᵣ ®(LittleBee®)

ѿף FPGA֟ ̆ ѿ ῤ̆ ԅ GW1NS ↓

FPGA֟ PSRAM Ữ Ȃ GW1NSR-2C/2 ᴆ

GW1NSR-4C/4 ᴆȂGW1NSR-2C GW1NSR-4C SoC ץ̆ ARM 

Cortex-M3 ҹ ̆ΐ ԅ ⱳ ῤ ̕ῤ

FPGA ᾝ Ḃ ̆ └ⱳ ̆ ᶫ₮

ⱳ Ҭ ̆ΐ ȁᵞⱳ ȁ ȁᶏ

ȁ ꜚȁγ ȁ ȁ ῃ ȁ ү ȂSoC

ᴆ ԅ ᴆ ῀ ̆Ὶ ᴆ

‰̆ ᵞ ̆ ԍ ҙ └ȁ Ḥȁ ȁᵊ

ꜚȁ ҩ Ȃ 

Ԑ ᵣ ᶫ Һ ѿף FPGA ᴆ ̆

GW1NSR ↓ FPGA֟ ̆ FPGA ȁ ȁ ȁ֟

ᴆ Ҋ ѿ ᵬȂ 

2.1 特性概述 

 ̧ ᵞⱳ  

-  55nm ῀  

-  ̔1.2V 

-  GW1NSR-2C/2 LX UX  

-  GW1NSR-4C/4 LV  

-  ꜚ /῏  

 ̧ HyperRAM/PSRAM Ữ  

 ̧ NOR FLASH Ữ  

 ̧  

-  Cortex-M3 32-bit RISCῤ  

-  ARM3v7M ̆ ῀ ԅᴨ  
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-  ̆ ᶫԅѿҩ 24ᵝΏ ȁ ⁞ȁ ̆

ΐ └ └ 

-  ThumbῚ ̆Thumb-2 פ ץ ף  

-  GW1NSR-2C 60MHz ᵬ  

-  GW1NSR-4C 100MHz ᵬ  

-  ᴆ ӗ  

-  NVIC̆ ᶫ Ҭ  

-  26ҩҬ ̆ΐ 8ҩᴨᾢ  

-  ῤ Ḡ ᾝ̆ ᶫ Ḡ ᵬ ⱳ  

-  ̆ ῀ῤ  

-  Bit-bandinğ ᵝ ᵬ̆ ≠ ԅ Ữ ̆ ԅ

└ 

-  Timer0 Timer1 

-  UART0 UART1 

-  watchdog 

-  ̔JTAG TPIU 

 ̧ USB2.0 PHY(GW1NSR-2C/2 ᴆ ) 

-  480Mbps ̆Ὶ USB1.1 1.5/12Mbps  

-   

-   

 ̧ ADC(GW1NSR-2C/2 ᴆ ) 

-  ῇ  

-  12-bit SAR  

-  ̔1MHz 

-  ꜚ ̔>81dB SFDR̆>62db SINAD 

-  ̔INL<1LSB̆DNL<0.5LSB̆  

 ̧  

-  GW1NSR-2C/2ῤ 1Mb Ữ  

-  GW1NSR-4C/4ῤ 256Kb Ữ  

-  32-bit ᵝ  

 ̧ I/O ‰ 

-  LVCMOS33/25/18/15/12̕LVTTL33̆SSTL33/25/18 Ĭ 

SSTL33/25/18 II S̆STL15 H̕STL18 I H̆STL18 II H̆STL15 I P̕CĬ
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LVDS25̆RSDS̆LVDS25ĔBLVDSE 

-  MLVDSĔLVPECLĔRSDSE 

-  ᶫ ῀Ḥ  

-  4mAȁ8mAȁ16mAȁ24mA ꜚ ⱬ 

-  ᶫ ₮Ḥ Slew Rate  

-  ᶫ ₮Ḥ ꜚ  

-  ҩ I/O ᶫ Bus Keeperȁ҉ /Ҋ Open Drain

₮  

-   

-  MIPI  

-  I3C 

 ̧ ү ᾝ 

-  4 ῀ LUT(LUT4) 

-   

-  ᵝ  

 ̧ Ữ  

-  ȁ ץ ᴺ  

-  Ώᶏ  

 ̧ PLL  

-  Ṑ ȁ№  

-  ῃ  

 ̧ ῤ Flash  

-  ꜚ 

-  ῃᵝ ᵬ 

-  AUTO BOOT DUAL BOOT  

 ̧  

-  JTAG  

-  FPGA ῤ DUAL BOOT  

-  GowinCONFIG ̔AUTOBOOTȁSSPIȁMSPIȁ

CPUȁSERIAL 
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2.2 产品信息列表 
表 2-1 产品信息列表 

ᴆ GW1NSR-2 GW1NSR-2C GW1NSR-4 GW1NSR-4C 

ᾝ(LUT4) 1,728 1,728 4,608 4,608 

(FF) 1,296 1,296 3,456 3,456 

Ữ  

B-SRAM(bits) 
72K 72K 180K 180K 

Ữ  

B-SRAM(ҩ) 
4 4 10 10 

ӗ  

(18 x 18 Multiplier) 
- - 16 16 

(bits) 1M 1M 256K 256K 

PSRAM(bits) 32M 32M 64M 64M 

HyperRAM(bits) - - - 64M 

NOR FLASH(bits) - - - 32M  

(PLLs) 1 1 2 2 

OSC 1̆ ¤5% 1̆ ¤5% 1̆ ¤5% 1̆ ¤5% 
 - Cortex-M3 - Cortex-M3 

USB PHY USB 2.0 PHY USB 2.0 PHY - - 

ADC
1 

1 1 - - 

I/O Bank  4 4 4 4 

I/O
 102 102 106 106 

 1.2V 1.2V 1.2V 1.2V 

˻ 

[1] ῇ ADCȂ 
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2.3 封装信息列表 
表 2-2 存储资源列表 

ᴆ  Memory   ᵝ  

GW1NSR-2 QN48 PSRAM 32Mb 8 bits 
GW1NSR-2C QN48 PSRAM 32Mb 8 bits 
GW1NSR-4 MG64P PSRAM 64Mb 16 bits 

GW1NSR-4C 
MG64P PSRAM 

64Mb 
16 bits 

QN48P HyperRAM 8 bits 
QN48G NOR FLASH 32Mb 1 bit 

 

表 2-3 产品封装和最大用户 I/O 信息列表 

 
(mm) (mm) GW1NSR-2

 
GW1NSR-2C GW1NSR-4 GW1NSR-4C 

QN48 0.4 6 x 6 38(7) 38(7) - - 

QN48P 0.4 6 x 6  -  - - 39(4) 

MG64P 0.5 4.2 x 4.2 - - 55(8) 55(8) 

QN48G 0.4 6 x 6 - - - 39(4) 

˻ 

 ̧ JTAGSEL_N JTAG ԑ ̆JTAGSEL_N JTAGҊ 4ҩ

̂TCKȁTDIȁTDOȁTMS̃Ҍ ҹ I/Ŏ ҹ JTAGҊ 4ҩ

ҹ I/O ’Ȃ mode[2:0]=001 J̆TAGSEL_N ҍ JTAG 4

ҩ ̂TCKȁTMSȁTDIȁTDÕ ץ ҹ GPIŎ I/O ⱴ 1Ȃ

Ḥ UG863, GW1NSR ↓ FPGA֟ ҍ ΎȂ 

 ̧ ΎҬ GW1NSR ↓ FPGA֟ Ώ ̆ Ḥ 5.1

ᴆ Ȃ 

 ̧ Ḥ UG862, GW1NSR-2&2C ᴆ Pinout ΎȁUG864, GW1NSR-4 ᴆ
Pinout ΎȁUG865, GW1NSR-4C ᴆ Pinout ΎȂ 

http://cdn.gowinsemi.com.cn/UG863.pdf
http://cdn.gowinsemi.com.cn/UG862.pdf
http://cdn.gowinsemi.com.cn/UG864.pdf
http://cdn.gowinsemi.com.cn/UG864.pdf
http://cdn.gowinsemi.com.cn/UG865.pdf
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3结构介绍 

3.1 结构框图 
图 3-1 GW1NSR-2 器件结构示意图 

I/OBank0

I/O
B

a
n
k3

CFU

I/OBank2

I/O
B

a
n
k1

   B-SRAM PLL

B-SRAM

CFU

User Flash

ADC

 PSRAM

IOB

CFU

  B-SRAM

Flash

OSC

OSC

PLL

ADC

CFU

USB2.0 PHY

USB2.0 PHY

Flash

UserFlash

P
S

R
A

M

CFU

CFU

B-SRAM

IOB

IOB

IOB

IOB

CFU IOB

IOB IOB IOB IOB

 

图 3-2 GW1NSR-2C 器件结构示意图 

I/OBank0

I/O
B

a
n
k3

CFU

I/OBank2

I/O
B

a
n
k1

Cortex M3 PLL

B- SRAM

CFU

User Flash

ADC

PSRAM

IOB

CFU

  B- SRAM

Flash

OSC

OSC

PLL

ADC

CFU

USB2.0 PHY

USB2.0 PHY

Flash

UserFlash

P
S

R
A

M

CFU

CFU

Cortex M3

IOB

IOB

IOB

IOB

CFU IOB

IOB IOB IOB IOB
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图 3-3 GW1NSR-4 器件结构示意图 

I/OBank0

I/O
B

a
n
k3

CFU

I/OBank2

I/O
B

a
n
k1

DSP PLL

B- SRAM

CFU

User Flash

 PSRAM

IOB

CFU

  B-SRAM

Flash

OSC

OSC

PLL

CFU

Flash

UserFlash

P
S

R
A

M

CFU

CFU

DSP

IOB

IOB

IOB

IOB

CFU

CFU

IOB

IOB IOB IOB IOB

CFU

CFU

 

图 3-4 GW1NSR-4C 器件结构示意图 

I/OBank0

I/O
B

a
n
k3

  B-SRAM

I/OBank2

I/O
B

a
n
k1

Cortex M3 PLL

DSP

User Flash
HyperRAM
/ PSRAM/ 
NOR 
FLASH

IOB

CFU

DSP

Flash

OSC

OSC

PLL

CFU

Flash

UserFlash

H
yp

e
rR

A
M

/P
S

R
A

M
/

N
O

R
 F

L
A

S
H

CFU

CFU

Cortex M3

IOB

IOB

IOB

IOB

CFU IOB

IOB IOB IOB IOB

CFU

  B-SRAM

 

GW1NSRҹ ̂SIP̃̆ ԅ Ԑ ᵣ GW1NS ↓

FPGA֟ Ữ ȂPSRAM ̆ 3.2 PSRAM̆

HyperRAM ̆ 3.3 HyperRAMȂNOR FLASH ̆

3.4NOR FLASHȂ 

GW1NSR ↓ FPGA֟ ԅ CFÛ ⱳ ᾝ ȁ̃I/O

ᾝ̆ ῤ ԅ B-SRAM ȁPLL ȁ ȁ ῤ ȁҊ

Flash ȁUSB2.0 PHY ADC Ȃ ̆SoCῤ Cortex-M3

̆ Ḥ 2-1Ȃ 

GW1NSR ↓ FPGA֟ №ҹ ⱳ ᾝ(CFŬ

Configurable Logic Unit)Ȃ ᴆῤ ȁ↓ ↓̆Ҍ

ᴆ ↓ Ҍ Ȃ ⱳ ᾝ̂CFŨ ץ ̂LUT4̃

ȁ Ȃ 3.5 ⱳ ᾝȂ 

GW1NSR ↓ FPGA֟ I/O № ᴆ ץ̆ Bankҹ ᵝ

⅞№̆№≢ҹ Bank0ȁBank1ȁBank2 Bank3ȂI/O

‰̆ ᵬ ȁSDR ᵬ DDR Ȃ

3.6 ῀ ₮ Ȃ 
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GW1NSR ↓ FPGA֟ Ữ ̂B-SRAM̃ ᴆ

ῤ ↓ ѿ̆ҩ B-SRAM ᴆῤ 3ҩ CFU ᵝ ȂB-SRAM

ᶫң ᶏ ̆ᵖ ң Ҍ ᶏ Ȃѿ SoC ᴆҬ ᵬ

Cortex-M3 SRAM ̆ ԍ Ữ Ώ ѿ̆ҩB-SRAM

ҹ 16Kbits̆ ҹ 64Kbits(GW1NSR-2/2C) / 

128Kbits(GW1NSR-4/4C)Ȃԋ ᵬ Ữ ̆ѿҩ B-SRAM

ҹ 18Kbits̆ ҹ 72Kbits(GW1NSR-2/2C) / 

180Kbits(GW1NSR-4/4C)̆ ᵬ ̆

3.7 Ữ Ȃ 

GW1NSR ↓ FPGA֟ ῤ ԅ ̆ Ҍᴪҡ Ȃ

GW1NSR-2C/2 ᴆ ҈ ᶏ ̆ᵖ Ҍ ң ң

҉ץ ᶏ Ȃѿ ԍ Ữ Cortex-M3 ARM ̆

ᶏ ̆Ҍ Ώ῀Ȃԋ ᵬ Ữ

Ȃ҈ ԍ FPGAҊ DUAL BOOT Ȃ Ḥ 3.8

ȂGW1NSR-4C/4 ᴆ ң ᶏ ̆ ғң ᶏ

ԑ Ȃѿ ԍ Ữ Cortex-M3 ARM ̆ ᶏ

̆Ҍ Ώ῀Ȃԋ ᵬ Ữ Ȃ

Ḥ 3.8 (GW1NSR-2C/2) 3.9

(GW1NSR-4C/4)Ȃ 

GW1NSR ↓ FPGA֟ ῤ ԅ Ḥ DSPȂDSP ᴆ

ῤ ↓̆ ҩ DSP 9ҩ CFU ᵝ Ȃ ҩ DSP ң

ҩ ᾝ̆ ҩ ᾝ ңҩ╠ⱴ (pre-adders)̆ңҩ 18ᵝ ӗ

(multipliers) ѿҩ҈ ῀ / ᾝ(ALU54)Ȃ

3.10 Ḥ Ȃ 

GW1NSR ↓ FPGA֟ ῤ ԅ PLL Ȃ Ԑ ᵣ PLL

ᶫ ץ ̆ Ҍ ץ

(Ṑ № )ȁ ᵝ ȁ ⱳ Ȃ ֟ ῤ

ῤ ̆ 2.5MHz⌠ 120MHz ̆ҹ MSPI

ᶫ Ȃ ῤ ҹ ᶫ ̆ ¤5%Ȃ

3.14 Ȃ 

GW1NSR ↓FPGA֟ ῤ Ҋ Flash ԍῤ Flash ̆

ꜚ ῃᵝ ᵬ̆ AUTO BOOT DUAL BOOT Ȃ

4.9 ‰Ȃ 

Cortex-M3 ̆ ꜚ 30MHz ⱴ ̆ “ῤ

”ӊ / ᴰפ Ȃ AHB Ḃҍ Ữ

ḤȂ APB Ḃҍ Ḥ̆ UART Ȃ GPIO

ץ Ḃ ҍ Ḥ F̆PGA Ҍ / ‰ └

ⱳ ̆ SPIȁI2CȁI3C Ȃ 3.11Cortex-M3Ȃ 

3.2 PSRAM  

特性 

 ̧ 166MHz 
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 ̧ ᴰ  

 ̧ ᵝ ̔8 bits 

 ̧ Ώ RWDS 

 ̧ ễ┘  

 ̧ № ↓ ꜚ┘ PASR 

 ̧ ᴡ  

 ̧ DPD 

 ̧ ꜚ ⱬ̔35,50,100 200  

 ̧  

 ̧ 16/32/64/128  

 ̧ / └  

 ̧ ᶫ 1.8V 

ᴆ PSRAMᶫ ᴆ pinout ΎȂ 

Ԑ ᵣԐ ᴆ IP Core Generator ῤ / PSRAM └

IP̆ᶏ └ IP ץ ꜚ PSRAM҉ ∆ ̆ ‰

ᵬ̆ └ /Ώ ᵬ ̆ Ḥ IPUG525, Gowin 

HyperRAM & PSRAM Memory Interface IP Ȃ 

3.3 HyperRAM  

特性 

 ̧ 200MHz 

 ̧ ᴰ  

 ̧ ̔ №  

 ̧ Ḥ  

 ̧ ᵝ ̔8bits 

 ̧ ᴆ ᵝ 

 ̧ Ώ RWDS 

-  /  

-  ᴰ ₮̆ ┘  

-  ᵬ ₮ᵬҹ  

-  Ώ ᵬ ῀ᵬҹΏ  

 ̧  

 ̧ ⱳ ̔ 

 ̧ ₮ ꜚ ⱬ 

http://cdn.gowinsemi.com.cn/IPUG525.pdf
http://cdn.gowinsemi.com.cn/IPUG525.pdf
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 ̧ ᵞⱳ ̔  

 ̧ ̔ 

-   

-  ̔16ȁ32ȁ64 128  

-  ̔ѿ ᵬ  

 ̧ ↓┘ ̔ῃ ↓┘ № ↓┘  

 ̧ ᶫ ̔1.7V~2.0V 

ᴆ HyperRAMᶫ UG865, GW1NSR-4C ᴆ Pinout ΎȂ 

Ԑ ᵣԐ ᴆ IP Core Generator ῤ / HyperRAM

└ IP̆ᶏ └ IP ץ ꜚ HyperRAM҉ ∆ ̆ ‰

ᵬ̆ └ /Ώ ᵬ ̆ Ḥ IPUG525, 

Gowin HyperRAM & PSRAM Memory Interface IP Ȃ 

3.4 NOR FLASH  

SoC ”G” ᴆ̆ QN48Ğῤ NOR FLASH̆ Ữ

Cortex-M3 Ȃ 

̔ 

 ̧ 32Mb Ữ ̆ 256 ̕ 

 ̧ SPI̕ 

 ̧ ̔120MHz̕ 

 ̧ 8/16/32/64 ̕ 

 ̧ / ᴆΏḠ ̔ 

-  ᴆ ῃ / №ῤ ΏḠ ̕ 

-  / ΏḠ  

 ̧ Min 100,000 / ̕ 

 ̧ / ᵬ̔ 

-  ̔0.7ms̕ 

-  Sector ̔90ms̕ 

-  ̔0.45s̕ 

-  ̔20s̕ 

 ̧ ̔ 

-  Sector̔4K  

-  ̔32/64K ̕ 

-  / / ̕ 

http://cdn.gowinsemi.com.cn/UG865.pdf
http://cdn.gowinsemi.com.cn/IPUG525.pdf
http://cdn.gowinsemi.com.cn/IPUG525.pdf
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 ̧ ᵞⱳ ̔ 

-  ̔35uA; 

-  ῏ ̔0.2uA; 

 ̧ ῃ ̔ 

-  ҩ ᴆ ѿ 128ᵝ ID̕ 

-  3x1024 ῃ ̆ OTP ̕ 

 ̧ Ữ ̔20  

3.5 可配置功能单元 

ⱳ ᾝ(CFU) GW1NSR ↓ FPGA֟ ᾝ̆

ҩ CFU ᾝ(CLU) ᾝ(CRU) Ȃ ҩ

CLU ҩ ⱳ CLS(Configurable Logic Slice) ̆ῒҬ

ⱳ ̆ 3-5Ȃ 

图 3-5 CFU 结构示意图 

CRU

CLS2

CFU

LUT

LUT

LUT

LUT

REG

REG

LUT

LUT

REG

REG

LUT

LUT

REG

REG

CLS3

CLS1

CLS0

CLU

Carry to Right CLU

Carry from left CLU

REG/
SREG

REG/
SREG

 

˻ 

SREG ᴆ Ȃ ̆ Ԑ ᵣ  ⱲԊ Ȃ 
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3.5.1 可配置逻辑单元 

ᾝ ȁ Ữ ̔ 

 ̧  

ҩ ץ ҹѿҩ 4 ῀ (LUT4)̆ ᾝ

ⱳ ̔ 

-  ѿҩ ⱳ ѿҩ 5 ῀ (LUT5)Ȃ 

-  ңҩ ⱳ ѿҩ 6 ῀ (LUT6)Ȃ 

-  ҩ ⱳ ѿҩ 7 ῀ (LUT7)Ȃ 

-  ῇҩ ⱳ (ңҩ CLU) ѿҩ 8 ῀ (LUT8)Ȃ 

 ̧  

ᵝ ̆ (ALU)̆ ᵬ Ҋⱳץ ̔ 

-  ⱴ /⁞  

-  ̆ ⱴ ⁞  

-  ̆ ԍ ȁ ԍ Ҍ  

-  ӗ  

寄存器 

ⱳ (CLS0~CLS2)Ҭ ңҩ (REG)̆ 3-6 Ȃ 

图 3-6 CLS 中的寄存器示意图 

D

CE

CLK

SR

GSR

Q
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表 3-1 CLS 中寄存器模块信号说明 

Ḥ  I/O  

D I ῀ 1 

CE I CLKᶏ Ḥ ̆ ҹ ᶏ ᵞ ᶏ 2 

CLK I Ḥ ̆ ҹ҉ Ҋ 2 

SR I 

ᵝ ῀̆ ҹ Ҋⱳ 2̔ 

 ̧ ᵝ 

 ̧ ᵝ 

 ̧ ᵝ 

 ̧ ᵝ 

 ̧ ᵝ 

GSR
3,4 

I 

ῃ ᵝ̆ ҹ Ҋⱳ 4̔ 

 ̧ ᵝ 

 ̧ ᵝ 

 ̧ ῃ ᵝ 

Q O ₮ 

˻ 

 ̧ [1]Ḥ D ץ ѿ ⱳ Ҭᴋѿ ₮̆Ӟ ץ ԍ

CRU ῀Ȃ ’Ҋ̆ ׅ ץ ᶏ Ȃ 

 ̧ [2]CFUҬ ⱳ CE/CLK/SR Ȃ 

 ̧ [3] GW1NSR ↓ FPGA֟ ῤ ̆GSR ̆Ҍ CRUȂ 

 ̧ [4]SRҍ GSR GSR ᴨᾢ Ȃ 

3.5.2 布线资源单元 

ᾝ CRU ⱳ Һ ңҩ ̔ 

 ̧ ῀ ⱳ ̔ҹ CFU ῀Ḥ ᶫ ῀ Ȃ 

 ̧ ⱳ ̔ҹ CFU ῀/ ₮Ḥ ᶫ ῏ ̆ CFUῤ

CFUӊ ץ CFU FPGAῤ ῒ ⱳ ӊ Ȃ 
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3.6 输入输出模块 

GW1NSR ↓ FPGA֟ IOBҺ I/O BufferȁI/O ץ

ᾝ҈ҩ №Ȃ 3-7 ҹңҩ IOB ̆ ҩ

IOB ᾝ ԅңҩ I/O ( ҹ A B)̆ ױ ץ ѿ №Ḥ

̆Ӟ ᵬҹץ Ḥ №≢ Ȃ 

图 3-7 IOB 结构示意图 
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Differential Pair

PAD B

“True” “Comp”

PAD A

Differential Pair

IO Logic

A

IO Logic

B

T
O

D
O

D
I

T
O

D
O

D
I

R
o

u
tin

g
 

O
u

tp
u

t

C
L

K

Buffer Pair A & B

IO Logic

A

IO Logic

B

T
O

D
O

D
I

T
O

D
O

D
I

R
o

u
tin

g
 

In
p

u
t

R
o

u
tin

g
 

O
u

tp
u

t

C
L

K

R
o

u
tin

g
 

In
p

u
t

R
o

u
tin

g
 

O
u

tp
u

t

C
L

K

R
o

u
tin

g
 

In
p

u
t

R
o

u
tin

g
 

O
u

tp
u

t

C
L

K

R
o

u
tin

g
 

In
p

u
t

 

GW1NSR ↓ FPGA֟ Ҭ IOB ⱳ ̔ 

 ̧ ԍ Bank VCCO └Ȃ 

 ̧ LVCMOSȁPCIȁLVTTLȁLVDSȁSSTLץ HSTL

‰̆GW1NSR-4C/4 BANK3 LVCMOS ῀/ ₮

LVDS25E № ₮Ȃ 

 ̧ ᶫ ῀Ḥ Ȃ 

 ̧ ᶫ ₮Ḥ ꜚ Ȃ 

 ̧ ᶫ ₮Ḥ Slew Rate Ȃ 

 ̧ ҩ I/O ᶫ Bus Keeperȁ҉ /Ҋ Open Drain ₮

Ȃ 

 ̧ ̆GW1NSR-4C/4 BANK3 Ȃ 

 ̧ I/O ȁSDR ץ DDR Ȃ 

 ̧ GW1NSR-2C/2 BANK0 MIPI ῀Ȃ 

 ̧ GW1NSR-2C/2 BANK2 MIPI ₮Ȃ 

 ̧ GW1NSR-4C/4 BANK0/BANK1 MIPI ῀ 
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 ̧ GW1NSR-4C/4 BANK2 MIPI ₮ 

 ̧ GW1NSR-2C/2 BANK0 BANK2 I3CȂ 

 ̧ GW1NSR-4C/4 BANK0/BANK1/BANK2 I3CȂ 

3.6.1 I/O 电平标准 

GW1NSR ↓ FPGA֟ I/O 4ҩ Bank̆ 3-8 ̆ ҩ

Bank I/O VCCOȂҹ SSTL̆HSTL I/O ῀ ‰̆ ҩ

Bank ᶫѿҩ (VREF)̆ ץ ᶏ IOBῤ VREF

( ԍ 0.5*VCCO) Ӟ̆ VREF ῀(ᶏ BankҬᴋ ѿҩ I/O

ᵬҹ VREF ῀)Ȃ 

图 3-8 GW1NSR-2C/2 器件 I/O Bank 分布示意图 

GW1NSR-2C/2

I/O Bank0

I/O Bank2

I/O
 B

a
n
k
1

I/O
 B

a
n
k
3

Top

R
ig

h
t

Bottom

L
e
ft

 

 

图 3-9 GW1NSR-4C/4 器件 I/O Bank 分布示意图 

GW1NSR-4C/4

I/O Bank0

I/O Bank3

I/O
 B

a
n
k
2

I/O Bank1

Top

R
ig

h
t

Bottom

 

GW1NSR-2C/2 ᴆ№ҹ LX UXңҩ Ȃ 

GW1NSR-4C/4 ↓ FPGA֟ LV Ȃ 

GW1NSR ↓ FPGA֟ VCCҹ 1.2V̕ 

LX ᴆῤ ̆ ꜛ VCCX ҹ 1.8V Ĭ/O 

Bank VCCO 1.2Vȁ1.5Vȁ1.8V Ҭ Ȃ 
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UX ᴆῤ ̆ ꜛ VCCX ҹ 2.5V/3.3V̆

I/O Bank VCCO 1.2Vȁ1.5Vȁ1.8Vȁ2.5Vȁ3.3V Ҭ

Ȃ 

LV ᴆῤ ̆ ꜛ VCCX 1.8Vȁ2.5V

3.3V̆I/O Bank VCCO 1.2Vȁ1.5Vȁ1.8Vȁ2.5Vȁ3.3V

Ҭ Ȃ 

˻ 

 ̧ GW1NSR-2C/2Ҍ LX UX ᴆ̆BANK0 ᵬ MIPI ῀ VCCO0

ҹ 1.2V̆BANK2 ᵬ MIPI ₮ VCCO2 ҹ 1.2V̕ ғ LX MIPI

ֽ ⌠ UX ᴆ MIPI 60%̕ 

 ̧ GW1NSR-4C/4 ᴆBANK0/BANK1 ᵬMIPI ῀ V̆CCO0/VCCO1 ҹ1.2V̆

BANK2 ᵬ MIPI ₮ VCCO2 ҹ 1.2V̕ ғ VCCX ҹ 1.8V MIPI

ֽ ⌠ VCCX ҹ 2.5V/3.3V MIPI 60%̕ 

 ̧ ҉ Ȃ 
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Ҍ I/O ₮ ‰ VCCO 3-2 Ȃ 

表 3-2 GW1NSR 系列 FPGA 产品支持的输出 I/O 类型及部分可选配置 

I/O ₮ ‰ / № Bank VCCO(V) ₮ ꜚ ⱬ(mA) 

LVTTL33  3.3 4,8,12,16,24 

LVCMOS33  3.3 4,8,12,16,24 

LVCMOS25  2.5 4,8,12,16 

LVCMOS18  1.8 4,8,12 

LVCMOS15  1.5 4,8 

LVCMOS12  1.2 4,8 

SSTL25_I  2.5 8 

SSTL25_II  2.5 8 

SSTL33_I  3.3 8 

SSTL33_II  3.3 8 

SSTL18_I  1.8 8 

SSTL18_II  1.8 8 

SSTL15  1.5 8 

HSTL18_I  1.8 8 

HSTL18_II  1.8 8 

HSTL15_I  1.5 8 

PCI33  3.3 N/A 

LVPECL33E № 3.3 16 

MVLDS25E № 2.5 16 

BLVDS25E № 2.5 16 

RSDS25E № 2.5 8 

LVDS25E № 2.5 8 

LVDS25 № 2.5/3.3 3.5/2.5/2/1.25 

RSDS № 2.5/3.3 2 

MINILVDS № 2.5/3.3 2 

PPLVDS № 2.5/3.3 3.5 

SSTL15D № 1.5 8 

SSTL25D_I № 2.5 8 

SSTL25D_II № 2.5 8 

SSTL33D_I № 3.3 8 

SSTL33D_II № 3.3 8 

SSTL18D_I № 1.8 8 

SSTL18D_II № 1.8 8 

HSTL18D_I № 1.8 8 

HSTL18D_II № 1.8 8 

HSTL15D_I № 1.5 8 
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表 3-3 GW1NSR 支持的输入 I/O 类型及部分可选配置 

I/O ῀ ‰ / № Bank VCCO(V)  VREF 

LVTTL33  1.5/1.8/2.5/3.3   

LVCMOS33  1.5/1.8/2.5/3.3   

LVCMOS25  1.5/1.8/2.5/3.3   

LVCMOS18  1.5/1.8/2.5/3.3   

LVCMOS15  1.2/1.5/1.8/2.5/3.3   

LVCMOS12  1.2/1.5/1.8/2.5/3.3   

SSTL15  1.5/1.8/2.5/3.3   

SSTL25_I  2.5/3.3   

SSTL25_II  2.5/3.3   

SSTL33_I  3.3   

SSTL33_II  3.3   

SSTL18_I  1.8/2.5/3.3   

SSTL18_II  1.8/2.5/3.3   

HSTL18_I  1.8/2.5/3.3   

HSTL18_II  1.8/2.5/3.3   

HSTL15_I  1.5/1.8/2.5/3.3   

PCI33  3.3   

LVDS № 2.5/3.3   

RSDS № 2.5/3.3   

MINILVDS № 2.5/3.3   

PPLVDS № 2.5/3.3   

LVDS25E № 2.5/3.3   

MLVDS25E № 2.5/3.3   

BLVDS25E № 2.5/3.3   

RSDS25E № 2.5/3.3   

LVPECL33 № 3.3   

SSTL15D № 1.5/1.8/2.5/3.3   

SSTL25D_I № 2.5/3.3   

SSTL25D_II № 2.5/3.3   

SSTL33D_I № 3.3   

SSTL33D_II № 3.3   

SSTL18D_I № 1.8/2.5/3.3   

SSTL18D_II № 1.8/2.5/3.3   

HSTL18D_I № 1.8/2.5/3.3   

HSTL18D_II № 1.8/2.5/3.3   

HSTL15D_I № 1.5/1.8/2.5/3.3   



3 ׃  3.6 ῀ ₮  

 

DS861-1.4.1 22(103) 

 

3.6.2 真 LVDS 设计 

GW1NSR-2C/2 ᴆ BANK1/2/3 LVDS ₮̆ᵖ Ҍ ῤ

100 ῀ № G̕W1NSR-4C/4 ᴆ BANK2 LVDS

₮̆ᵖ Ҍ ῤ 100 ῀ № ȂGW1NSR-2C/2 ᴆ

Bank0 ῤ 100 ῀ № ̆ᵖ Ҍ LVDS ₮̕

GW1NSR-4C/4 ᴆ Bank0/1 ῤ 100 ῀ № ̆p

Ҍ LVDS ₮Ȃ ̆IO LVDS25EȁMLVDS25EȁBLVDS25E

̆ UG289, Gowin ̂GPIÕ
Ȃ 

LVDS № UG862, GW1NSR-2&2C ᴆ Pinout

ΎȁUG864, GW1NSR-4 ᴆ Pinout ΎȁUG865, GW1NSR-4C ᴆ
Pinout ΎȂ 

LVDS ῀ IO 100 Ạ ̆

3-10 Ȃ 

图 3-10真 LVDS 设计参考框图 

↓

GW1NSR

txout+

txout-

rxin+

rxin-

100ß

῀IO Buffer ₮IO Buffer

txout+

txout-

rxin+

rxin-

50ß

50ß

50ß

50ß

LVDS25EȁMLVDS25EȁBLVDS25E № IO

UG289, Gowin ̂GPIÕ Ȃ 

3.6.3 I/O 逻辑 

3-11ҹ GW1NSR ↓ FPGA֟ I/O ₮ №Ȃ 

图 3-11 I/O 逻辑输出示意图 

TCFF

SER

OUTFF

ISI

GND

IODELAY

TCTRL

TDATA

 

http://cdn.gowinsemi.com.cn/UG289.pdf
http://cdn.gowinsemi.com.cn/UG289.pdf
http://cdn.gowinsemi.com.cn/UG862.pdf
http://cdn.gowinsemi.com.cn/UG862.pdf
http://cdn.gowinsemi.com.cn/UG864.pdf
http://cdn.gowinsemi.com.cn/UG865.pdf
http://cdn.gowinsemi.com.cn/UG865.pdf
http://cdn.gowinsemi.com.cn/UG289.pdf
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3-12ҹ GW1NSR ↓ FPGA֟ I/O ῀ №Ȃ 

图 3-12 I/O 逻辑输入示意图 

IODELAY
INFF

IEM IDES
Rate 

Sel

CI

DI

DIN

Q

 

GW1NSR ↓ FPGA֟ I/O Ҋ̔ 

延迟模块 

3-13ҹ IODELAYȂGW1NSR ↓ FPGA֟ ҩ I/O

IODELAY ̆ ῍ ᶫ 128(0~127) ̆ѿ

ҹ 30 psȂ 

图 3-13 IODELAY 示意图 

DLY UNIT

DLY ADJ

DI

SDTAP

SETN

VALUE

DO

DF

 

ң └ ̔ 

 ̧ └̕ 

 ̧ ꜚ └̆ ҍ IEM ѿ ᶏ ꜚ ĬODELAYҌ

ԍ ῀ ₮Ȃ 

I/O 寄存器 

3-14ҹ GW1NSR ↓ FPGA֟ I/O ȂGW1NSR

↓FPGA֟ ҩ I/O ᶫ ῀ INFFȁ ₮ OUTFF

└ TCFFȂ 
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图 3-14 GW1NSR 的 I/O 寄存器示意图 

D            Q

CE

 CLK

SR
 

˻ 

 ̧ CE ץ ҹᵞ (0̔enable) (1̔enable)Ȃ 

 ̧ CLK ץ ҹ҉ Ҋ Ȃ 

 ̧ SR ץ ҹ / SET/RESET (disable)Ȃ 

 ̧ ץ ҹ (register) (latch)Ȃ 

取样模块 

(IEM) ̆ ԍ DDR ̆ 3-15

Ȃ 

图 3-15 GW1NSR 的 IEM 示意图 

IEM

CLK

D

RESET

MCLK

LEAD

LAG

 

解串器 DES 模块 

ҩ ῀ I/O ᶫԅ ұ DES̆ү ԅ I/O

Ȃ 

串化器 SER模块 

ҩ ₮ I/O ᶫԅ ұ SER ү̆ ԅ I/O

Ȃ 

3.6.4 I/O 逻辑工作模式 

GW1NSR ↓ FPGA֟ I/O ᵬ Ȃ ѿ ᵬ

Ҋ̆I/O( I/O №Ḥ ) ץ ₮Ḥ ȁ ῀Ḥ ȁINOUT

Ḥ ҈ ₮Ḥ ( ҈ └ ₮Ḥ )Ȃ 

Ҍ ᴆ IO ̆GW1NSR-2

IOL6(A,B,C….J)Ҍ IO Ȃ 

普通模式 

Ҋ I/O 3-16 ̆ ҊḤ TCȁDOץ DI

CRUҍ ᴆῤ Ȃ 
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图 3-16普通模式下的 I/O 逻辑结构示意图 

TC

DO

DI

IO PAD

 

SDR 模式 

ԍ ̆SDR ԅ I/O ̆ 3-17 ̆ ץ

I/O Ȃ 

图 3-17 SDR 模式下的 I/O 逻辑结构示意图 

D              Q

CE

>CLK

SR

D              Q

CE

>CLK

SR

D              Q

CE

>CLK

SRI_SR

I_CLK

I_CE

DIN

O_SR

O_CLK

O_CE

DOUT

TCTRL

IO PAD

 

˻ 

 ̧ CLKᶏ Ḥ O_CE I_CE ץ ҹ ᶏ ᵞ ᶏ ̕ 

 ̧ Ḥ O_CLK I_CLK ץ ҹ҉ Ҋ ̕ 

 ̧ ᵝḤ O_SR I_SR ץ ҹ ᵝȁ ᵝȁ ᵝȁ ᵝ

ᵝⱳ ̕ 

 ̧ SDR Ҋ I/O Ữ ᾝ ץ LatchȂ 

通用 DDR 模式 

DDR Ҋ ĞW1NSR ↓ FPGA֟ ץ I/O

Ȃ 

3-18ҹ DDR ῀̆PADҍ FPGAῤ ҹ 1:2Ȃ 



3 ׃  3.6 ῀ ₮  

 

DS861-1.4.1 26(103) 

 

图 3-18 I/O 逻辑的 DDR 输入示意图 

IDDR

D

CLK

Q[1:0]
2

 

3-19ҹ DDR ₮̆PADҍ FPGAῤ ҹ 2:1Ȃ 

图 3-19 I/O 逻辑的 DDR 输出示意图 

ODDR

D[1:0]

CLK

Q
2

 

IDES4 模式 

IDES4 Ҋ̆PADҍ FPGAῤ ҹ 1:4Ȃ 

图 3-20 I/O 逻辑的 IDES4 输入示意图 

IDES4

D

FCLK

PCLK Q[3:0]

CALIB
4

RESET

 

OSER4 模式 

OSER4 Ҋ̆PADҍ FPGAῤ ҹ 4:1Ȃ 

图 3-21 I/O 逻辑的 OSER4输出示意图 

OSER4

TX[1:0]

D[3:0]

FCLK Q[1:0]

PCLK

RESET

2

4

2
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IVideo 模式 

IVideo Ҋ̆PADҍ FPGAῤ ҹ 1:7Ȃ 

图 3-22 I/O 逻辑的 IVideo 输入示意图 

IVideo

D

CALIB

FCLK

Q[6:0]PCLK

CE

RESET

7

 

˻ 

IVideo IDES8/10 I/O Ȃ I/O ‰̆↕ I/O Ҍ ᶏ

Ȃ ’Ҋ̆SDR ᶏץ Ȃ 

OVideo 模式 

OVideo Ҋ̆PADҍ FPGAῤ ҹ 7:1Ȃ 

图 3-23 I/O 逻辑的 OVideo 输出示意图 

OVideo

D[6:0]

FCLK

QPCLK

7

 

IDES8 模式 

IDES8 Ҋ̆PADҍ FPGAῤ ҹ 1:8Ȃ 

图 3-24 I/O 逻辑的 IDES8 输入示意图 

IDES8

D

FCLK

PCLK Q[7:0]

RESET

8

CALIB

 

OSER8 模式 

OSER8 Ҋ̆PADҍ FPGAῤ ҹ 8:1Ȃ 

图 3-25 I/O 逻辑的 OSER8输出示意图 

OSER8

TX[3:0]

D[7:0]

FCLK Q[1:0]

PCLK

RESET

2

4

8

 

IDES10 模式 

IDES10 Ҋ̆PADҍ FPGAῤ ҹ 1:10Ȃ 
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图 3-26 I/O 逻辑的 IDES10 输入示意图 

IDES10

D

FCLK

PCLK Q[9:0]

RESET

10

CALIB

 

OSER10模式 

OSER10 Ҋ̆PADҍ FPGAῤ ҹ 10:1Ȃ 

图 3-27 I/O 逻辑的 OSER10输出示意图 

OSER10

D[9:0]

FCLK

PCLK
Q

RESET

10

 

IDES16 模式 

IDES16 Ҋ̆PADҍ FPGAῤ ҹ 1:16Ȃ 

图 3-28 I/O 逻辑的 IDES16 输出示意图 

IDES16

D

FCLK

PCLK Q[15:0]

RESET

16

CALIB

 

OSER16模式 

OSER16 Ҋ̆PADҍ FPGAῤ ҹ 16:1Ȃ 

图 3-29 I/O 逻辑的 OSER16输出示意图 

OSER16

D[15:0]

FCLK

PCLK
Q

RESET

16
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3.7 块状静态随机存储器模块 

3.7.1 简介 

GW1NSR ↓ FPGA֟ ᶫԅү Ữ Ȃ

֓ Ữ ץ̆↓ ̆№ ҩ FPGA ↓ҬȂ

ҹ Ữ ̂B-SRAM Ȃ̃ FPGA ↓Ҭ ҩ B-SRAM

3ҩ CFU ᵝ Ȃ 

B-SRAM ң ⱳ ̔ 

1. ᵬ Cortex-M3 SRAM ̆ҹ Cortex-M3 ᶫ /Ώ

Ữⱳ ̆Ḡ ȂCortex-M3 AHB Ώ̆

ᵝ ҹ 32bits̆ ҩ B-SRAM ᶫ 8bits ̆ ҹ 2048̆

ҹ 64Kbits(GW1NSR-2/2C)/128Kbits(GW1NSR-4/4C)Ȃ ᶏ

B-SRAMׅ ᵬ FPGA ỮȂ 

2. ᵬ FPGA Ữ̆ ҩ B-SRAM 18,432bits(18Kbits)Ȃ

Ҍ Ῥ ᵬ Cortex-M3 SRAMȂ ᶫ ᵬ ̔

Single Port̆ Dual Port̆N Semi Dual 

Port̆ Ữ Ȃ 3-4Ҭ↓₮ԅ B-SRAM Ḥ ⱳ Ȃ 

ү Ữ ҹ ᶫԅḠ ȂץҊ

B-SRAM ᶫ ⱳ ̔ 

 ̧ 1ҩ ҹ 18,432bits 

 ̧ ⌠ 190MHz 

 ̧ Single Port 

 ̧ Dual Port 

 ̧ ᴺ Semi Dual Port 

 ̧ ᶫ ᵝ Parity Bit 

 ̧ ᶫ Ữ ROM 

 ̧ ׆ 1ᵝ⌠ 36ᵝ 

 ̧ ᵬ Mixed Clock Mode 

 ̧ Mixed Data Width Mode 

 ̧ ҉ץ ᶏ ⱳ Enable Byte 

 ̧ ᵝ̆  

 ̧ Ώ Normal Read and Write Mode 

 ̧ ᾢ Ώ Read-before-write Mode 

 ̧ ΏWrite-through Mode 
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表 3-4 B-SRAM 信号功能 

   

DIA I A ῀Ḥ  

DIB I B ῀Ḥ  

ADA I A Ḥ  

ADB I B Ḥ  

CEA I A ᶏ Ḥ  

CEB I B ᶏ Ḥ  

RESETA I A ᵝḤ  

RESETB I B ᵝḤ  

WREA I A /Ώᶏ Ḥ  

WREB I B /Ώᶏ Ḥ  

BLKSEL I Ữ ᾝ Ḥ  

CLKA I A /Ώ Ḥ  

CLKB I B /Ώ Ḥ  

OCEA I A ₮ ᶏ Ḥ  

OCEB I B ₮ ᶏ Ḥ  

DOA O ₮ A  

DOB O ₮ B  

3.7.2 存储器配置模式 

GW1NSR ↓ FPGA֟ Ữ

̆ 3-5 Ȃ 
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表 3-5 存储器配置列表 

  ᴺ   

16K x 1 16K x 1 16K x 1 16K x 1 

8K x 2 8K x 2 8K x 2 8K x 2 

4K x 4 4K x 4 4K x 4 4K x 4 

2K x 8 2K x 8 2K x 8 2K x 8 

1K x 16 1K x 16 1K x 16 1K x 16 

512 x 32 - 512 x 32 512 x 32 

2K x 9 2K x 9 2K x 9 2K x 9 

1K x 18 1K x 18 1K x 18 1K x 18 

512 x 36 - 512 x 36 512 x 36 

3.7.3 存储器混合数据宽度配置 

GW1NSR ↓ FPGA֟ Ữ

ᵬȂ ᴺ Ҋ̆ Ώ Ҍץ ̆

ᵖ 3-6 3-7 Ȃ 

表 3-6 Ώ ↓  

 
Ώ  

16K x 1 8K x 2 4K x 4 2K x 8 1K x 16 2K x 9 1K x 18 

16K x 1 * * * * *   

8K x 2 * * * * *   

4K x 4 * * * * *   

2K x 8 * * * * *   

1K x 16 * * * * *   

2K x 9      * * 

1K x 18      * * 

˻ 

ҹľ*Ŀ Ȃ 



3 ׃  3.7 Ữ  

 

DS861-1.4.1 32(103) 

 

表 3-7 伪双端口混合读写数据宽度配置列表 

 
Ώ  

16K x 1 8K x 2 4K x 4 2K x 8 1K x 16 512 x 32 2K x 9 1K x 18 512 x 36 

16K x 1 * * * * * *    

8K x 2 * * * * * *    

4K x 4 * * * * * *    

2K x 8 * * * * * *    

1K x 16 * * * * * *    

512x32 * * * * * *    

2K x 9       * * * 

1K x 18       * * * 

˻ 

ҹľ*Ŀ Ȃ 

3.7.4 字节使能功能配置 

B-SRAM ᶏ ̂byte-enablẽⱳ Ȃ ץ ῀ ̆

⌠ Ώ῀Ȃ Ḡ Ȃ /Ώᶏ Ḥ (WREA, 

WREB)̆ byte-enable ԍ └ B-SRAM Ώ ᵬȂ 

3.7.5 校验位功能配置 

Ữ B-SRAMῤ ԅ ᵝ Ȃ ҩ

9ᵝ Ạ ᵝ̆Ӟ ץ Ữ Ȃ ᵬ

ᶫȂ 

3.7.6 同步操作 

 ̧ Ữ ῀ Ώ῀̕ 

 ̧ ₮ ᵬ ̕ 

 ̧ ₮ bypass-ableȂ 

3.7.7 上电情况 

B-SRAM ҉ Ữ ∆ Ȃ ҉ Ҭ̆B-SRAM

ԍ ̆ ₮ҹ 0Ȃ Ӟ ԍ Ữ ROMȂ 

3.7.8 存储器操作模式 

B-SRAM ῀ Ώ ᵬ̆ ₮ ץ ᵬ

ȂB-SRAM ᶫ ᵬ

ᴋᵥ ңҩ ҉ ᵬ̆ ңҩ ңҩ Ώ̆ Ҍ

ѿҩ ѿҩΏȂ A B ץ ῃ

Ȃ 
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单端口模式 

B̆-SRAM ץ ѿҩ B-SRAM Ώ ᵬȂ

Ώ ᵬҬ̆ Ώ῀ ᴪᴰ⌠ B-SRAM ₮Ȃ Ώ

(Normal-write Mode) Ώ (Write-through Mode)Ȃ ₮

(Bypass) ̆ ₮ ѿҩ ҉ Ȃ 2K x 9bits Ữ

3-30 Ȃ 

图 3-30单端口存储模式框图 

B-SRAM

DI[8:0]

AD[10:0]

WRE

CE

CLK

RESET

OCE

BYTE_ENABLE

DO[8:0]

BLKSEL[2:0]

9

11

3

9

 

Ҋ Ҭ↓₮ԅ ̔ 

表 3-8 单端口存储配置模式列表 

  容量(bit)  Ữ  ᵝ  

SP 

B-SRAM_16K_S1 16K 16K x 1 16,384 1 

B-SRAM_8K_S2 16K 8K x 2 8,192 2 

B-SRAM_4K_S4 16K 4K x 4 4,096 4 

B-SRAM_2K_S8 16K 2K x 8 2,048 8 

B-SRAM_1K_S16 16K 1K x 16 1,024 16 

B-SRAM_512_S32 16K 512 x 32 512 32 

SPX9 

B-SRAM_2K_S9 18K 2K x 9 2,048 9 

B-SRAM_1K_S18 18K 1K x 18 1,024 18 

B-SRAM_512_S36 18K 512 x 36 512 36 

双端口模式 

B-SRAM ץ̆ 3-31ҹᶛ̆ ңҩ Ạ Ҋ ᵬ̔ 

 ̧ ңҩ ᵬ 

 ̧ ңҩ Ώ ᵬ 

 ̧ ᴋᵥѿҩ Ώ 
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图 3-31双端口存储模式框图 

B-SRAM

DIA[15:0]

ADA[9:0]

WREA

CEA

CLKA

RESETA

OCEA

BYTE_ENABLEDOA[15:0]

DIB[15:0]

ADB[9:0]

WREB

CEB

CLKB

RESETB

OCEB

DOB[15:0]

BLKSEL[2:0]

16

16

10

3

16

10

16

 

3-9Ҭ↓₮ԅ Ȃ 

表 3-9 双端口存储配置模式列表 

  容量(bit)  Ữ  ᵝ  

DP 

B-SRAM_16K_D1 16K 16K x 1 16384 1 

B-SRAM_8K_D2 16K 8K x 2 8192 2 

B-SRAM_4K_D4 16K 4K x 4 4096 4 

B-SRAM_2K_D8 16K 2K x 8 2048 8 

B-SRAM_1K_D16 16K 1K x 16 1024 16 

DPX9 
B-SRAM_2K_D9 18K 2K x 9 2048 9 

B-SRAM_1K_D18 18K 1K x 18 1024 18 

伪双端口模式 

Ҋ ԅᴺ 1K x 16bit s ̆ ᵬ Ώ ᵬȂ

ᵖ ѿҩ Ҍ Ạ Ώ ᵬ̆ A Ώ̆B Ȃ 

图 3-32伪双端口存储模式框图 

B-SRAM

DIA[15:0]

ADA[9:0]

WREA

CEA

CLKA

RESETA

BYTE_ENABLE

ADB[9:0]

CEB

CLKB

RESETB

OCEB

DOB[15:0]BLKSEL[2:0]

16

3

10 10

16
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3-10Ҭ↓₮ԅᴺ ̔ 

表 3-10伪双端口存储配置模式列表 

  容量(bit)  Ữ  ᵝ  

SDP 

B-SRAM_16K_SD1 16K 16K x 1 16,384 1 

B-SRAM_8K_SD2 16K 8K x 2 8,192 2 

B-SRAM_4K_SD4 16K 4K x 4 4,096 4 

B-SRAM_2K_SD8 16K 2K x 8 2,048 8 

B-SRAM_1K_SD16 16K 1K x 16 1,024 16 

B-SRAM_512_SD32 16K 512 x 32 512 32 

SDPX9 

B-SRAM_2K_SD9 18K 2K x 9 2,048 9 

B-SRAM_1K_SD18 18K 1K x 18 1,024 18 

B-SRAM_512_SD36 18K 512 x 36 512 36 

只读模式 

B-SRAM Ữ ̆ 3-33 Ȃ Ữ

∆ ᴆ̆ ∆ Ữ Ȃ ᶫ ROMҬ

ῤ ̆ ῀∆ ᴆҬȂ ᴆ҉ ∆ ᵬȂ 

图 3-33只读模式存储框图 

B-SRAM

AD[9:0]

CE

CLK

RESET

BLKSEL[2:0]

DO[17:0]

16

18

3
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ҩ B-SRAM ѿҩ 16Kbits ROMȂ 3-11Ҭ↓₮ԅ ROM

Ȃ 

表 3-11只读配置模式列表 

  容量(bit) 
 

Ữ  ᵝ  

ROM 

B-SRAM_16K_O1 16K 16K x 1 16,384 1 

B-SRAM_8K_O2 16K 8K x 2 8,192 2 

B-SRAM_4K_O4 16K 4K x 4 4,096 4 

B-SRAM_2K_O8 16K 2K x 8 2,048 8 

B-SRAM_1K_O16 16K 1K x 16 1,024 16 

B-SRAM_512_O32 16K 512 x 32 512 32 

ROMX9 

B-SRAM_2K_O9 18K 2K x 9 2,048 9 

B-SRAM_1K_O18 18K 1K x 18 1,024 18 

B-SRAM_512_O36 18K 512 x 36 512 36 

˻ 

Ữ Ҭ̆ ᵝḤ RESET ῀ ₮ ᵝ̆ Ҍ

Ữ Ҭ ῤ Ȃ 

3.7.9 B-SRAM 操作模式 

B-SRAM 5 ᵬ ̆ 2 ᵬ ( Bypass 

Modĕ PipelineRead Mode) 3 Ώ ᵬ ( Ώ ̔

Normal-write Modĕ Ώ ̔Write-through Modĕᾢ Ώ ̔

Read-before-write Mode)Ȃ 

读操作模式 

׆ B-SRAM ₮ ₮ ₮ Ҍ ₮ ₮Ȃ 

流水线模式 

Ώ῀ Ữ ᶏ̆ ₮ Ȃ 36

ᵝȂ 

旁路模式 

Ҍᶏ ₮ ̆ Ḡ Ữ (Memory Array) ₮Ȃ 

图 3-34单端口、伪双端口及双端口模式下的流水线模式 

DI

OCE

CLK

DO

AD

WRE

Input

Register

Memory 

Array

Output

Register
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DIA

DOB

CLKA

CLKB

Output

Register

Input

Register

WREBADBADAWREA OCE

Memory 

Array

 
ADBADA

Input

Register

Memory 

Array

DIA

DOA

DIB

CLKA CLKB

Output

Register

Input

Register

Output

Register

WREA

DOB

OCEA OCEB

WREB

 

 

写操作模式 

Ώ  

ѿҩ Ώ ᵬ̆ ₮ Ҍ ȂΏ῀ Ҍᴪ₮

Ȃ 

Ώ  

Ҋ̆ ѿҩ Ώ ᵬ ̆Ώ῀ ᴪ₮

₮Ȃ 

ᾢ Ώ  

Ҋ̆ ѿҩ Ώ ᵬ ̆ ᴪ₮

₮̆Ώ῀ ᴪ ῀ ᾝȂ 

3.7.10 时钟模式 

3-12Ҭ↓₮ԅҌ B-SRAM Ҋ ᶏ ̔ 

表 3-12时钟模式配置列表 

  ᴺ   

 Yes No No 

/Ώ  Yes Yes No 

 No No Yes 

独立时钟模式 

3-35 ԅ Ҋ ᶏ ̆ ҩ ѿҩ
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ȂCLKAḤ └ԅ A ̆CLKBḤ └ԅ

B Ȃ 

图 3-35独立时钟模式 

ADBADA

Input

Register

Memory 

Array

DIA

DOA

DIB

CLKA CLKB

Output

Register

Input

Register

Output

Register

WREA

DOB

OCEA OCEB

WREB

 
 

读写时钟模式 

3-36 ԅ ᴺ Ҋ Ώ ᶏ Ȃ ҩ ѿ

ҩ ȂΏ (CLKA)Ḥ └ԅ A Ώ῀ ȁΏ /Ώᶏ

Ḥ Ȃ (CLKB)Ḥ └ԅ B ₮ ȁ ᶏ Ḥ Ȃ 

图 3-36读写时钟模式 

DIA

DOB

CLKA

CLKB

Output

Register

Input

Register

WREBADBADAWREA OCE

Memory 

Array

 

单端口时钟模式 

3-37 ԅ Ȃ 

图 3-37单端口时钟模式 

DI

OCE

CLK

DO

AD

WRE

Input

Register

Memory 

Array

Output

Register

 



3 ׃  3.8 (GW1NSR-2C/2) 

 

DS861-1.4.1 39(103) 

 

3.8 用户闪存资源(GW1NSR-2C/2) 

3.8.1 简介 

GW1NSR-2C/2 ᴆῤ 128 KB (User Flash)̆ ҈ ⱳ

̆ ғ҈ ᶏ ԑ ̔ 

1. ᵬ Cortex-M3 Ữ̆ ̆Ҍ Ώ῀̕ 

2. ҹ ᶫ Ữ ̕ 

3. ᵬ ᴆῤ DUAL BOOT Ҋ ̆ ῤҊ Flash ᵬҹ

ѿ Ữ Ữ ᴆ̆ ᵬҹ ԋ Ữ Ữ

ᴆ̆ ῤ DUAL BOOTҊ Ȃ 

Һ Ҋ ̔ 

 ̧ 32bits ῀/ ₮ 

 ̧  

-  ѿ Ữ ҹ 128 x 32bits 

-  ѿ῍ 256  

 ̧ ̆Ώ  

-  30ns 

-  Ώ῀ 30us 

-  2ms 

-  10ms 

 ̧ ᵞⱳ  

-  IDLE 100uA 

-  ᵬ 60uA /MHz 

-  Ώ ᵬ 2.4mA 

-  ᵬ 2.4mA 

 ̧ 100,000 Ώ/  

 ̧ 10 Ḡ ⱬ 
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3.8.2 端口信号 

3-38ҹ GW1NSR-2C/2 ᴆ Ḥ ̔ 

图 3-38用户闪存端口信号 

GW1NSR-2C/2

NVM

128K Byte

DIN[31:0]

ADDR[14:0]

AE

32

15

CS

PROG

NVSTR TBIT

SERA

MASE

DOUT[31:0]
32

RESETN

OE

 

表 3-13用户闪存模块信号说明 

1
   

RESETN I ᵝḤ ̆ᵞ Ȃ 

DIN[31:0] I ῀ 

ADDR[5:0] I ῀ 

AE I ᶏ Ḥ  

CS I Ḥ  

PROG
 

I ᶏ Ḥ  

NVSTR
 

I Ώ῀ Ḥ  

SERA
 

I Ḥ  

MASE
 

I Ḥ  

OE I ᶏ  

DOUT O ₮  

TBIT O Ώ/ Ḥ  

˻ 

[1] └Ḥ ȁ Ḥ Ḥ Ȃ 

3.8.3 页地址映射表 

ҹ 128KB̆ 256 ̆ ҹ 512bytĕ

№ҹң ̆ѿ 64ҩ 32bits Ȃ 

表 3-14用户数据闪存地址映射 

  32bits ↓  

A14 A13 A12 A11 A10 A9 A8 A7 A6 A5 A4 A3 A2 A1 A0 

X8 X7 X6 X5 X4 X3 X2 X1 X0 Y5 Y4 Y3 Y2 Y1 Y0 
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表 3-15用户信息闪存地址映射 

  32bits ↓  

A14 A13 A12 A11 A10 A9 A8 A7 A6 A5 A4 A3 A2 A1 A0 

0/1 0/1 0/1 0/1 0/1 0/1 0/1 X1 X0 Y5 Y4 Y3 Y2 Y1 Y0 

 

3.8.4 操作模式命令表 

ץ └ └Ḥ Ҍ ᵬ ̆ΐᵣ 3-16 Ȃ 

表 3-16操作模式命令表 

MODE CS AE OE PROG SERA MASE DIN DOUT ADDR NVSTR 

IDLE L L L L L L X Z X X 

 H R H L L L X DOUT ADDR L 

Ώ H R L H L L DIN Z ADDR H 

 H R L L H L X Z ADDR H 

 H R L L L H X Z ADDR H 

 

3.8.5 读操作 

Flash ᵬ ᵌԍ ROM ᵬ̆ Ҋץ ᴆ̔ 

AEḤ ̆ ̂ů5ns̃̆ AE ҉ ̆

Ȃ 

OE ᶏ Ḥ ̆̂ ů1ns̃ ₮ ₮ DOUT҉̆

ҹ 30nsȂ 

3.8.6 写操作 

Ώ ᵬ╠ ᾢ Ώ῀ Ữ ᵬ̆ ҹ flash

⌠ Ữ Ṝ̆ ׆ 1 0̆ ᵬ ᶏ

׆ 0 1Ȃ 

Flash Ώ ᵬ̂ 0̃ ᵌԍ SRAM Ώ ᵬ̆ Ώ ᵬ AEȁ

PROG NVSTRҹ ȂΏ῀ ╠‰ ̆

̂ů5ns̃̆ AE ҉ ̆ ȂAE ҹ ̆

NVSTRḤ ҉ Ḡ ̂ů10ns̃̆ NVSTRḤ ҹ ̆

⌠ Ữ Ҭ̆Ώ῀ ҹ 30usȂ 

3.8.7 擦除操作 

̆ 512bytĕ

ҩ Ữ Ȃ SERAҹ ̆ ᵬ

̆ MASEҹ ̆ ᵬ Ȃ 

ᵬ̔ ᵬ AEȁSERA NVSTRҹ Ȃ

╠‰ ̆ ̂ů5ns̃̆ AE ҉ ̆
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ȂAE ҹ ̆ NVSTRḤ ҉ Ḡ ̂ů10ns̃̆

NVSTRḤ ҹ ̆ Ữ ̆ ҹ 1̆

ҹ 2msȂ 

ᵬ̔ ᵬ AEȁMASE NVSTRҹ

Ȃ ╠‰ ̆ ̂ů5ns̃̆ AE ҉ ̆

ȂAE ҹ ̆ NVSTRḤ ҉ Ḡ ̂ů10ns̃̆

NVSTRḤ ҹ ̆ Ữ ̆ ҹ 1̆

ҹ 10msȂ 

3.9 用户闪存资源(GW1NSR-4C/4) 

3.9.1 简介 

GW1NSR-4C/4 ᴆῤ 32KB (User Flash)̆ ң

ⱳ ̆ ғң ᶏ ԑ ̔ 

1. ᵬ Cortex-M3 Ữ̆ ̆Ҍ Ώ῀̕ 

2.ҹ ᶫ Ữ Ȃ 

Ữ ᾝ ↓ Ữ ᾝ ̆ѿ 64ҩ↓ Ữ ᾝ

̆↓ Ữ ᾝ ҹ 32bits̆ Ữ ᾝ ҹ 64*32=2048 bitsȂ

ᵬ ̆ѿ ҹ 2048 ̆ ѿ 8 Ȃ Ҋ

̔ 

 ̧ 10,000 Ώ  

 ̧ 10 Ḡ ⱬ(+85Ņ) 

 ̧ ᵝ ̔32 

 ̧ ̔128 *64↓*32 = 256kbits 

 ̧ ⱬ̔2,048  

 ̧ / ᵬ 

 ̧ ̔40MHz 

 ̧ ̔Ů16μs 

 ̧ ̔Ů120ms 

 ̧  

-  / ̔2.19mA/25ns (VCC) & 0.5mA/25ns (VCCX)(MAX) 

-  / ᵬ̔12/12mA(MAX) 
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3.9.2 端口信号 

3-39ҹ GW1NSR-4C/4 ᴆ Ḥ ̔ 

图 3-39 GW1NSR-4C/4 用户闪存端口信号 

GW1NSR-4C/4

NVM

32K Byte

XADR[n:0]

DOUT[31:0]

YADR[5:0]

DIN[31:0]

XE

YE

NVSTR ERASE

PROG

SE

n+1

6

32

32

 

表 3-17用户闪存模块信号说明 

1
   

XADR[n:0]
2 

I 

X ̆ ῒ̆Ҭ XADR[n:3] ԍ ѿ X̆ADR[2:0]

ԍ ѿ Ҭ ѿ ̆ѿ 8 ̆ѿ 64↓ Ȃ 

GW1NSR-2/2C/4/4C̔῍ 128 ̆n=6 

YADR[5:0]
2 

I Y ̆ ԍ ѿ Ữ ᾝҬ ѿ↓̆ѿ 64↓ Ȃ 

DIN[31:0] I ῀ Ȃ 

DOUT[31:0] O ₮ Ȃ 

XE
2 

I X ᶏ Ḥ ̆ XEҹ 0 Ṝ̆ Ҍᶏ Ȃ 

YE
2 

I Y ᶏ Ḥ ̆ YEҹ 0 Ṝ̆ ↓ Ҍᶏ Ȃ 

SE
2 

I ᶏ Ḥ ̆ Ȃ 

ERASE I Ḥ ̆ Ȃ 

PROG I Ḥ ̆ Ȃ 

NVSTR I Flash ỮḤ ̆ Ȃ 

˻ 

 ̧ [1] └Ḥ ȁ Ḥ Ḥ Ȃ 

 ̧ [2] XE=YE=VCC ғ SE ‖ ̂Tpws, Tnws̃ Ṝ̆ ᵬ

Ȃ ₮ XADR[5:0] YADR[5:0] Ȃ 

3.9.3 操作模式 

表 3-18用户模式真值表 

 XE YE SE PROG ERASE NVSTR 

 H H H L L L 

 H H L H L H 

 H L L L H H 

˻ 

ľHĿ ľLĿ ᵞ Ȃ 
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3.10 数字信号处理模块 

3.10.1 简介 

GW1NSR-4C/4 ᴆҬΐ ү DSP Ȃ Ԑ ᵣ DSP

‗ Ḥ ̆ FIRȁFFT ȂDSP

ΐ ȁ ≠ ȁⱳ ᵞ ᴨ Ȃ 

DSP Ҋ↓ⱳ ̔ 

 ̧ 3 ӗ ̂9-bit̆18-bit̆36-bit̃ 

 ̧ 54-bit / ᾝ 

 ̧ ҩӗ ץ ⱴ  

 ̧ ᵝ (Barrel Shifter) 

 ̧ Ḥ Ạ (Adaptive filtering through signal feedback) 

 ̧ ץ ꜚ (Computing with options of rounding to positive 

number or prime number) 

 ̧ ₮ ₮ 

宏单元 

DSP ץ↓ № ҩ FPGA ↓ҬȂ ҩ DSP

9ҩ CFU ᵝ Ȃ ҩ DSP ңҩ ᾝ̆ ҩ ᾝ ңҩ╠ⱴ

(pre-adders)̆ңҩ 18ᵝ ӗ (multipliers)̆ ѿҩ҈ ῀ /

ᾝ(ALU54)Ȃ 

3-40 ԅѿҩ ᾝ Ȃ 



3 ׃  3.10 Ḥ  

 

DS861-1.4.1 45(103) 

 

图 3-40 DSP 宏单元 

+/-

REG_PADDSUB
REGCMUXA0

REGA0

MUXB0

REGB0

MUXA1

REGA1

MUXB1

REGB1

+/-

MUXMA0

REGMA0

MUXMB0

REGMB0
MUXMA1

REGMA1

MUXMB1

REGMB1

×

REG_CNTLI

REGP0 REG_CNTLP

×

REGP1

A_MUX B_MUX

C
_

M
U

X

OMUX

REGOUT

MUXSD

REGSD

ALU

ľ0Ŀ

A0[17:0]

SDIA INC[17:0]

ľ0Ŀ

B0[17:0]

INA0

PADDSUB[1:0]

ľ0Ŀ

A1[17:0]

INA0

INC[44:27]
ľ0Ŀ

B1[17:0]

INA1

SBI[17:0] C[53:0]

INC

INA0

INB0

INA1 INB1

SBO[17:0]

PADDSUN[0] PADDSUB[1]

SIB[17:0]

SIA[17:0]

A0

PADD0

B0
INC[17:0]

ALUSEL ALUMODE
PADD1

B1
INC[44:27]

MROB1

SOB[17:0]
MROA1

SOA[17:0]

MROA0

MROB0

M0 M1

MD0 MD1

LOADA
ľ0Ŀ

alusel[1:0] alusel[3:2]
ľ0Ŀ

LOADB MDI<<18

alusel[6:4]

C_OUT

A_OUT alumode[3:0] B_OUT
ľ0Ŀ

CASI>>18

CASI[54:0]

INC

LOADA

RND_INIT

RND_INIT-1

ALU_OUT/STATUS

MDO/MD1

DOUT[35:0]

CASO[54:0]

    LOADA={INC[17:0],INA};

     LOADB={INC[44:27],INB};

INA={MROB,MROA0};

 INB={MROB1,MROA1}

ALU

MULT

Pre-adder

ASEL[1:0]

2
BSEL[1:0]

ASIGN[1:0]

BSIGN[1:0]

4
CLK[3:0]

CE[3:0]

RESET[3:0]

A1

18 18 18 18 182 54

18

18

18

18

18
18

54

18 18

18

18

18

2

2

2

18

18

18

18 18

18

1818

18

18

18

4

4

18

36 36

55

54

54

54

4

54

36

55
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DSP 3-19 ̆ῤ 3-20 Ȃ 

表 3-19 DSP 端口描述 

 I/O   

A0[17:0] I 18-bit ῀ A0 

B0[17:0] I 18-bit ῀ B0 

A1[17:0] I 18-bit ῀ A1 

B1[17:0] I 18-bit ῀ B1 

C[53:0] I 54-bit ῀ C 

SIA[17:0] I 

ᵝ ῀ Ă ԍ Ȃ ῀Ḥ SIA

⌠ᾢ╠ DSP ₮Ḥ

SOĂDSP ῤ ׆ SIA⌠ SOA

ѿҩ  

SIB[17:0] I 

ᵝ ῀ B̆ ԍ Ȃ ῀Ḥ SIB

⌠ᾢ╠ DSP ₮Ḥ

SOB̆DSP ῤ ׆ SIB⌠ SOB

ѿҩ  

SBI[17:0] I ╠ⱴ ᵝ ῀̆  

CASI[54:0] I ╠ѿҩ DSP ALU ῀̆ ԍ  

ASEL[1:0] I ╠ⱴ ӗ A ῀  

BSEL[1:0] I ӗ B ῀  

ASIGN[1:0] I ῀Ḥ A ᵝ 

BSIGN[1:0] I ῀Ḥ B ᵝ 

PADDSUB[1:0] I 
╠ⱴ ᵬ └Ḥ ̆ ԍ╠ⱴ ⱴ⁞

 

CLK[3:0] I ῀ 

CE[3:0] I ᶏ Ḥ  

RESET[3:0] I / ̆ ᵝḤ  

SOA[17:0] O ᵝ ₮ A 

SOB[17:0] O ᵝ ₮ B 

SBO[17:0] O ╠ⱴ ᵝ ₮̆  

DOUT[35:0] O DSP ₮  

CASO[54:0] O 
ALU ₮⌠Ҋѿҩ DSP ̆

ᵝ  

表 3-20内部寄存器描述 

 ῏  

A0 register A0 ῀  

A1 register A1 ῀  

B0 register B0 ῀  

B1 register B1 ῀  
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 ῏  

C register C ῀  

P1_A0 register ӗ A0 ῀  

P1_A1 register ӗ A1 ῀  

P1_B0 register ӗ B0 ῀  

P1_B1 register ӗ B1 ῀  

P2_0 register ӗ ῀  

P2_1 register ӗ ῀  

OUT register DOUT ₮  

OPMODE register ᵬ └  

SOA register SOA ᵝ ₮ 

前加器 

DSP ᾝ ңҩ╠ⱴ ̆ ⱴȁ ⁞ ᵝⱳ Ȃ 

╠ⱴ ᵝԍ ᾝ ╠ ̆ ңҩ ῀ ̔ 

 ̧ 18-bit ῀ B SBI̕ 

 ̧ 18-bit ῀ A SIAȂ 

˻ 

ҩ ῀ Ȃ 

Ԑ ᵣ FPGA֟ ╠ⱴ ᵬҹⱳץ ᶏ ̆ 9-bit

ᵝ 18-bitᵝ Ȃ 

乘法器 

ӗ (multipliers)ᵝԍ╠ⱴ ӊ ̆ ӗ Ȃӗ ץ

ҹ 9 x 9ȁ18 x 18ȁ36 x 18 36 x 36̆ ῀ ₮

Ȃѿҩ ᾝ ̔ 

 ̧ ѿҩ 18 x 36ӗ  

 ̧ ңҩ 18 x 18ӗ  

 ̧ ҩ 9 x 9ӗ  

˻ 

ңҩ ᾝ ץ ѿҩ 36 x 36ӗ Ȃ 

算术运算单元 

ҩDSP ᾝ ѿҩ54ᵝALU54̆ ӗ ⱳ ѿ ⱴ ̆

῀ ₮ Ȃ ⱳ ̔ 

 ̧ ӗ ₮ /0ȁ A B ⱴ /⁞ ̕ 

 ̧ ӗ ₮ /0ȁ B ᵝ C ⱴ /⁞ ̕ 

 ̧ Aȁ B ᵝ C ⱴ /⁞ Ȃ 
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3.10.2 DSP 操作模式配置 

 ̧ ӗ (multiplier)  

 ̧ ӗ ⱴ (accumulator)  

 ̧ ӗ ⱴ  

3.11 Cortex-M3 

3.11.1 简介 

GW1NSR-2C/ GW1NSR-4C ᴆ SoC ῤ̆ ȁ

ΐ ү ȁῤ ȁB-SRAM Ữ ȁPLL OSC

̆ ̆GW1NSR-2C ᴆῤ USB2.0 PHY ADCȂ

32-bit RISC Cortex-M3̆ΐ ᵞⱳ ̆ᵞ ̆

̆FPGA ᶫ IP̆ Ḃ ҉ Ȃ 

ҍ Ḥ̆ ᶏ

FPGA FPGA IP ȂFPGAῤ

ү ̆ ץ Ҍ ̆ ԐԐ ᴆ ᶫԅү

IPs̆ Ḃ ̆ SPIȁI2CȁI3C └ Ȃ

FPGA ̆ ԅ JTAG ̆ I/O ҍ

Ȃ 

AHB-Lite ȁAHB2APB ң APB Ȃ 

AHB FPGA ῤ ̆ ѿҩ

└ ̆ ԅ 128KB Flash ᵬ 8KB B-SRAM

Ώ ᵬȂ҉ ꜚ ̆Cortex-M3ῤ ⱴ FlashҬ ARM פ

̆ ғᴰ ⌠ B-SRAM̆ Ȃ 

AHB ңҩ INTEXP0 TARGEXP0̆ ҩ

ᶫѿҩ 126bits AHB ̆ ץ ⌠ FPGAҬ ᴋᵥ Ữ

ȂAHB GPIO ⌠ FPGĂ I/Oⱳ

Ȃ 

ң APB №≢ҹ APB1 APB2̆APB1 ңҩ ̂Timer0

Timer1̃̆ ңҩ UART̂Uart0 Uart1̃,ץ ѿҩ ̂Watchdog Ȃ̃

ңҩ UART ⌠ FPGĂңҩ ῤ

└ ᶏ ̆ ȂAPB2 ⌠ FPGA Ȃ 

Cortex-M3ῤ ȁ ȁNVICȁ

Ȃ 

Cortex-M3ῤ ̆ AHB ̆

AHB2APB ң APB Ȃ 

 GW1NSR-2C ᴆ NVIC ᶫԅңҩ Ҭ ̆GW1NSR-4C

ᴆ Έҩ Ҭ Ȃ JTAG TPIUȂ 

̆ ᶫԅѿҩҬ Ḥ IntMonitor̆ Ḥ ץ

GPIOҬ APB1 Ҭ ̆ Timer0 / Timer1 / Uart0 / Uart1 / 
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WatchdogȂ Ҭ Ḥ FPGĂ ╠

Ҭ Ȃ 

FPGAῤ PLL OSC̆ ץ Ḃ ᶫ ̆҉ ᵝ

ᵝȂ 

Cortex-M3 3-41 Ȃ 

图 3-41 Cortex-M3 结构框图 

APB1

Timer0

UART0

Timer1

UART1

APB2

Watchdog

AHB

 Lite 

Bus

Cortex-M3

Core

DAP

Bus-Matrix

AHB2APB

Time

Stamp

JTAG

Cortex-M3

NVIC

Processor Block

AHB Extension: 

TARGEXP0

AHB Extension: 

INTEXP0

AHB To 

SRAM/FLASH I/F

GPIO

Clock 

Resource

PLL/OSC

Logic Resource

 Soft-Core

SPI I2C

I3C
USB 

Type-C

Others

Memory Sub-System

Mem-Cntrl

B-SRAM

FLASH

UART 

I/F

UART 

I/F

APB I/F

GPIO I/F

JTAG I/F

TPIU I/F

User_int0/1

Clk/Reset

IntMonitor

 

3.11.2 Cortex-M3 

特性 

 ̧  ῤ  

 ̧ Thumb-2 פ ̆ ARM  

 ̧ 8bits 16bits̆ѿ ԍ₃ ῤ └ Ҭ 

 ̧ ᵫ ̆ פ ̆ⱴ / Ữ

פ  
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 ̧ Ҭ ̆ ᵬ ᴆҬ  

 ̧ ̆ Ҭ  

 ̧ ῤ Ḡ ᾝ̆ ᶫ Ḡ ᵬ ⱳ  

 ̧ ׆ ARM7TM ̆ΐ ᵞⱳ  

 ̧ ⱳ ү ‗  

-  JTAG  

-  FPB ⱳ  

-  DWT ̆ № ⱳ  

-  ITM  

-  TPIU №  

3.11.3 总线矩阵 

Cortex-M3 ҍ AHB Ȃ

总线矩阵与 AHB 总线的连接包括： 

 ̧ ICode ̔32bit AHBLite ̆ ԍף׆ פ ̕ 

 ̧ DCode ̔32bit AHBLite ̆ ԍ ף ⱴ / Ữ

ץ ̕ 

 ̧ ̔32bit AHBLite ̆ ԍ פ ̆

ⱴ / Ữץ ̕ 

 ̧ APB̔32bit APB ̆ ԍ ⱴ / Ữץ

Ȃ 

总线矩阵还对下面的功能进行控制̔ 

 ̧ ̔ ҹ ̕ 

 ̧ Bit-banding̔ Bit_band≢ ҹ Bit_band

̕ 

 ̧ Ώ ‖̔ ѿҩΏ ‖ ̆ᶏ ῤ Ҍ

Ȃ 

3.11.4 NVIC  

Ҭ └ ̂NVIC̃ҍ Cortex-M3ῤ ԅᵞ

Ҭ ̆ΐ Ҋץ ̔  

 ̧ 26ҩҬ  

 ̧ GW1NSR-2C ңҩ Ҭ  

 ̧ GW1NSR-4C Έҩ Ҭ  

 ̧ ҩҬ 8 ᴨᾢ ̂0~7̃̆7 ᵞ ᴨᾢ ̆

0 ᴨᾢ  
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 ̧ Ҭ Ḥ ‖  

 ̧ ꜚ Ҭ ᴨᾢ  

 ̧ ῀Ҭ ꜚḠ ̆Ҭ ₮ ꜚ ̆Ҍ

 פ

表 3-21 NVIC 中断向量表 

    

0x00000000 _StackTop   Ҭ  

0x00000004 Reset_Handler  ᵝҬ  

0x00000008 NMI_Handler  NMIҬ  

0x0000000C HardFault_Handler  ᴆ Ҭ  

0x00000010 MemMange_Handler  MPU Ҭ  

0x00000014 BusFault_Handler /Ώ Ҭ  

0x00000018 UsageFault_Handler  ᶏ Ҭ  

0x0000002C SVC_Handler /Ώ SVCallҬ  

0x00000030 DebugMon_Handler  Ҭ  

0x00000038 PendSV_Handler 
/Ώ/

 
Ҭ  

0x0000003C SysTick_Handler /Ώ Ҭ  

Ҭ (GW1NSR-2C) 

0x00000040 UART0_Handler /Ώ UART0 Ҭ  

0x00000048 UART1_Handler /Ώ UART1 Ҭ  

0x00000058 PORT0_COMB_Handler /Ώ GPIO0Ҭ  

0x00000060 TIMER0_Handler /Ώ TIMER0Ҭ  

0x00000064 TIMER1_Handler /Ώ TIMER1Ҭ  

0x00000070 UARTOVF_Handler /Ώ UART0/UART1 ₮Ҭ  

0x00000074 USER_INT0_Handler /Ώ Ҭ 0 

0x00000078 USER_INT1_Handler /Ώ Ҭ 1 

Ҭ (GW1NSR-4C) 

0x00000040 UART0_Handler /Ώ UART0 Ҭ  

0x00000044 USER_INT0_Handler /Ώ Ҭ 0 

0x00000048 UART1_Handler /Ώ UART1 Ҭ  

0x0000004C USER_INT1_Handler /Ώ Ҭ 1 

0x00000050 USER_INT2_Handler /Ώ Ҭ 2 

0x00000058 PORT0_COMB_Handler /Ώ GPIO0Ҭ  

0x0000005C USER_INT3_Handler /Ώ Ҭ 3 

0x00000060 TIMER0_Handler /Ώ TIMER0Ҭ  

0x00000064 TIMER1_Handler /Ώ TIMER1Ҭ  

0x0000006C I2C_Handler /Ώ I2CҬ  

0x00000070 UARTOVF_Handler /Ώ UART0/UART1 ₮Ҭ  

0x00000074 USER_INT4_Handler /Ώ Ҭ 4 
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0x00000078 USER_INT5_Handler /Ώ Ҭ 5 

Ҭ (GW1NSR-2C / GW1NSR-4C) 

0x00000080 PORT0_0_Handler /Ώ GPIO0 0Ҭ  

0x00000084 PORT0_1_Handler /Ώ GPIO0 1Ҭ  

0x00000088 PORT0_2_Handler /Ώ GPIO0 2Ҭ  

0x0000008C PORT0_3_Handler /Ώ GPIO0 3Ҭ  

0x00000090 PORT0_4_Handler /Ώ GPIO0 4Ҭ  

0x00000094 PORT0_5_Handler /Ώ GPIO0 5Ҭ  

0x00000098 PORT0_6_Handler /Ώ GPIO0 6Ҭ  

0x0000009C PORT0_7_Handler /Ώ GPIO0 7Ҭ  

0x000000A0 PORT0_8_Handler /Ώ GPIO0 8Ҭ  

0x000000A4 PORT0_9_Handler /Ώ GPIO0 9Ҭ  

0x000000A8 PORT0_10_Handler /Ώ GPIO0 10Ҭ  

0x000000AC PORT0_11_Handler /Ώ GPIO0 11Ҭ  

0x000000B0 PORT0_12_Handler /Ώ GPIO0 12Ҭ  

0x000000B4 PORT0_13_Handler /Ώ GPIO0 13Ҭ  

0x000000B8 PORT0_14_Handler /Ώ GPIO0 14Ҭ  

0x000000BC PORT0_15_Handler /Ώ GPIO0 15Ҭ  

 

3.11.5 启动模式 

ⱴ ׆ ARM ῤ Ҭⱴ ∆ ṿ̆ ғᴰ ⌠

ᵝҬ Ҭ̆ ᵝ ῤ Ҭ Ȃ 

╠ ⱴ ԍ UART ̆ ҍ PC

ḤȂ ꜚ ⱴ ᶛ Ҋ ̔ 

 ̧ ҉ ᵝ̆ ῀ ᵝҬ ⱴ ̕ 

 ̧ UART0 └ ̆ҹ ̕ 

 ̧ ꜚ Flashⱴ ̆ ῤ T̆imer0 T̆imer1

̕ 

 ̧ Ώ῀ 0x4(EOP) Ȃ 

3.11.6 时间戳 

48bits ITMҬ̆ ᶏ Ḥ TRCENA

ᶏ T̆RCENA DEMCR Ҭ 24ᵝ̆ Cortex-M3

DWT ITM ῃ ᶏ Ḥ Ȃ Ҭ

Ȃ 
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图 3-42 DEMCR 寄存器 

013456789101115161718192023242531

Reserved

VC_HARDERR
VC_INTERR
VC_BUSERR

VC_STATERR
VC_CHKERR

VC_NOCPERR
VC_MMERR

Reserved
VC_CORERESET

Reserved Reserved

MON_REQ
MON_STEP

MON_PEND
MON_EN

TRCENA

DEMCR

 

˻ 

TRCENAҹ DWT ITM ῃ ᶏ Ḥ ̔ 

 ̧ 0̔DWT ITMҌᶏ ̕ 

 ̧ 1̔DWT ITMᶏ Ȃ 

 

3.11.7 定时器 

SoCῤ ԅңҩ ‰ Timer0 Timer1̆ ץ APB1

└ Ȃ 

Timer0 Timer1 32bits ⁞ ̆ Ҋ̔ 

 ̧ ṿҹ 0 Ṝ Ҭ Ḥ TIMERINTғ Ҭ

INTCLEAR╠̆Ҭ Ḥ ѿ Ḡ ̕ 

 ̧ ᶏץ Ḥ EXTINᵬҹ ᶏ Ḥ ̆ EXTIN 0 1

Ṝᶏ ̕ 

 ̧ ⌠ 0̆ ғ ᴆ ҉ѿ Ҭ ̆ ӇҬ

ҹ 1̕ 

 ̧ ῀ EXTINᵬҹ Ṝ̆ ᵞԍҺ ѿ ̆

ҹ EXTIN ᾢ ң ̆ ̕ 

 ̧ Timer0̔EXTIN ⌠ GPIO[1]̕ 

 ̧ Timer1̔EXTIN ⌠ GPIO[6]Ȃ 
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图 3-43 Timer0/ Timer1 结构框图 

32bits down

counter

Val==1

Reload value

EXTIN

Synchronizer
Edge detection

CTRL[2]

Decrement

CTRL[0]

CTRL[1]

1

CTRL[3]

SET

CLR

TIMERINT

PCLK

PCLKG

PRESETn

PSEL

PADDR[11:2]

PENABLE

PWRITE

PWDATA[31:0]

PREADY

PSLVERR

PRDATA[31:0]

ECOREVNUM[3:0]

1

1

1

0

0

 

Timer0/ Timer1 Ҋ ̆Timer0 ҹ 0x40000000̆

Timer1 ҹ 0x40001000Ȃ 

表 3-22 Timer0 / Timer1 寄存器 

 Ẓ   ᵝ  ᵝṿ  

CTRL  0x000 /Ώ 4 0x0 

[3]̔ Ҭ ᶏ  

[2]̔ ῀ᵬҹ Ḥ  

[1]̔ ῀ᵬҹᶏ Ḥ  

[0]̔ᶏ Ḥ  

VALUE 0x004 /Ώ 32 0x00000000 ╠ ṿ 

RELOAD 0x008 /Ώ 32 0x00000000 

ⱴ ṿ̆Ώ῀⌠ ҩ ṿ

ᴪⱴ ⌠ ╠ ṿ

Ҭ 

INTSTATUS/ 
INTCLEAR 

0x00C /Ώ 1 0x0 [0]̔ Ҭ ̆Ώ 1 Ҭ  

PID4 0XFD0  8 0x04 ID 4 

PID5 0XFD4  8 0x00 ID 5 

PID6 0XFD8  8 0x00 ID 6 

PID7 0XFDC  8 0x00 ID 7 

PID0 0XFE0  8 0x22 ID 0 

PID1 0XFE4  8 0XB8 ID 1 

PID2 0XFE8  8 0X1B ID 2 

PID3 0XFEC  8 0X00 ID 3 

CID0 0XFF0  8 0X0D ᴆ ID 0 

CID1 0XFF4  8 0XF0 ᴆ ID 1 

CID2 0XFF8  8 0X05 ᴆ ID 2 

CID3 0XFFC  8 0XB1 ᴆ ID 3 
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3.11.8 UART  

SoCῤ ԅңҩ UART̂UART0 UART1̃̆ ץ APB1

└ ̆ ҹ 921.6Kbits/sȂ 

UART0 UART1 8ᵝ ᵝ 1ᵝẢ ᵝ̆Ҍ ᵝȂ 

图 3-44 APB UART Buffering  

You can write a new character to the write buffer 

while the shift register is sending out a character

Write buffer Shift register

TX FSM

RX FSM

Shift register

Baud rate 

generator

Read buffer

The shift register can receive the next character 

while the data in the receive buffer is waiting for 

the processor to read it

TXD

RXD

APB 

interface

 

UART0 UART1 ̆ CTRL[6] ҹ 1 ̆ұ

ҩ Ҋᴰ ѿᵝ̆ ץ ᴏ ῤ Ḥ Ȃ

APB ⌠ UART0 UART1 ̆APB ᴪ

“OK” ̆Ҍ Ȃ ᶏ UARTӊ╠̆ ᾢ №

BAUDDIVȂ 

BAUDTICK ₮ 16Ṑ̆ ᶏץ ҩ Ḥ

Ҋ UART ȂCTRL[0]ҹ ₮ᶏ Ḥ TXEN̆ UARTᴰ ᶏ

̆ ץ ҩḤ I/O ҹ UART ₮Ȃ 

STATEҬ ₮ ԍ ꜚ ₮Ҭ Ḥ ̆

̆ ₮ ץ ₮Ҭ ̆ ₮Ҭ Ӟ ץ

STATEҬ ₮ Ȃ 

Ҋ UART0 UART1 ŬART0 ҹ 0X40004000̆

UART1 ҹ 0X40005000Ȃ 
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表 3-23 UART0/UART1 寄存器 

 Ẓ   ᵝ  ᵝṿ  

DATA  0x000 /Ώ 8 0x-- 

8ᵝ  

Ҋҹ  

Ҋҹ  

STATE 0x004 /Ώ 4 0x0 

[3]̔ ₮̆Ώ 1  

[2]̔ ₮̆Ώ 1  

[1]̔ ̆  

[0]̔ ̆  

CTRL 0x008 /Ώ 7 0x00 

[6]̔ ̆

Ҋ  

[5]̔ ₮Ҭ ᶏ Ḥ  

[4]̔ ₮Ҭ ᶏ Ḥ  

[3]̔ Ҭ ᶏ Ḥ  

[2]̔ Ҭ ᶏ Ḥ  

[1]̔ ᶏ Ḥ  

[0]̔ ᶏ Ḥ  

INTSTATUS/ 
INTCLEAR 

0x00C /Ώ 4 0x0 

[3]̔ ₮Ҭ ̆Ώ 1  

[2]̔ ₮Ҭ ̆Ώ 1  

[1]̔ Ҭ ̆Ώ 1  

[0]̔ Ҭ ̆Ώ 1  

BAUDDIV 0x010 /Ώ 20 0x00000 
[19:0]̔ № ̆

ṿҹ 16 

PID4 0XFD0  8 0x04 ID 4 

PID5 0XFD4  8 0x00 ID 5 

PID6 0XFD8  8 0x00 ID 6 

PID7 0XFDC  8 0x00 ID 7 

PID0 0XFE0  8 0x21 ID 0 

PID1 0XFE4  8 0XB8 ID 1 

PID2 0XFE8  8 0X1B ID 2 

PID3 0XFEC  8 0X00 ID 3 

CID0 0XFF0  8 0X0D ᴆ ID 0 

CID1 0XFF4  8 0XF0 ᴆ ID 1 

CID2 0XFF8  8 0X05 ᴆ ID 2 

CID3 0XFFC  8 0XB1 ᴆ ID 3 

 

3.11.9 看门狗 

SoCῤ ԅѿҩWatchdoğ ץ APB1 └ Ȃ 

ԍѿҩ 32bits ⁞ ̆ WDOGLOAD

∆ Ȃ 

Watchdog ᴪ֟ Ҭ Ḥ WDOGINT̆ ṿ ῏Ȃ

ᶏ Ḥ WDOGCLKENҹ Ṝ̆Watchdog

ҩ ҉ ⁞ȂWatchdog Ҭ Ḥ ̆ ғ ṿҹ 0 ֟
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Ҭ Ḥ WDOGRESȂ WDOGCLK Ҋѿҩ ̆

WDOGLOAD ṿⱴ ⌠ Ҭ̆ Ҋѿ ⁞ Ȃ 

̆Watchdog ԍ֟ ᵝḤ ̆ ᶫѿ ᴆ

Ȃ ̆ Ҭ Ḥ ̆ ѿ

⌠ 0̆ ӇWatchdogᴪ ᵝ ᵝḤ ̆ ԍ ᵝȂ 

Watchdog ᵬ Ҋ ̔ 

图 3-45 Watchdog 操作方式 

Watchdog is 

programmed

Counter reaches 

zero

Counter reaches 

zero

Count down 

without 

reprogram

Counter reloaded 

and count down 

without reprogram

If the INTEN bit in the 

WDOGCONTROL register is set 

to 1, WDOGINT is asserted

If the RESEN bit in the 

WDOGCONTROL register is set 

to 1, WDOGRES is asserted

 

Watchdog Ҋ ̆Watchdog ҹ 0x40008000. 
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表 3-24 Watchdog 寄存器 

 
Ẓ  

 ᵝ  ᵝṿ  

WDOGLOAD 0x00 /Ώ 32 0xFFFFFFFF Watchdogⱴ  

WDOGVALUE 0x04  32 0xFFFFFFFF Watchdog ṿ  

WDOGCONTROL 0x08 /Ώ 2 0x0 

Watchdog └  

[1]̔ 

[0]̔ 

WDOGINTCLR 0x0C Ώ - 0x- WatchdogҬ  

WDOGRIS 0x10  1 0x0 Watchdog҉ѿ Ҭ  

WDOGMIS 0x14  1 0x0 WatchdogҬ  

WDOGLOCK 0xC00 /Ώ 32 0x0 Watchdog  

WDOGTCR 0xF00 /Ώ 1 0x0 Watchdog └  

WDOGTOP 0xF04 Ώ 2 0x0 Watchdog ₮  

WDOGPERIPHID4 0XFD0  8 0x04 ID 4 

WDOGPERIPHID5 0XFD4  8 0x00 ID 5 

WDOGPERIPHID6 0XFD8  8 0x00 ID 6 

WDOGPERIPHID7 0XFDC  8 0x00 ID 7 

WDOGPERIPHID0 0XFE0  8 0x24 ID 0 

WDOGPERIPHID1 0XFE4  8 0XB8 ID 1 

WDOGPERIPHID2 0XFE8  8 0X1B ID 2 

WDOGPERIPHID3 0XFEC  8 0X00 ID 3 

WDOGPCELLID0 0XFF0  8 0X0D ᴆ ID 0 

WDOGPCELLID1 0XFF4  8 0XF0 ᴆ ID 1 

WDOGPCELLID2 0XFF8  8 0X05 ᴆ ID 2 

WDOGPCELLID3 0XFFC  8 0XB1 ᴆ ID 3 

3.11.10 GPIO  

SoC AHB ҍ GPIO Ḥ ĞPIO ⌠ FPGAȂGPIO

16bits I/Oⱳ ̆ΐ Ҋץ ̔ 

 ̧ Ҭ ⱳ ̆ ץ GPIO ᴋѿᵝ ֟ Ҭ ̕ 

 ̧ ᵝ ᶏ ṿ̕ 

 ̧ Ҍ ⱳ  

 ̧ └ Ḡ ԅ ῃ 

GPIO Ҋ ̆GPIO ҹ 0x40010000Ȃ 
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表 3-25 GPIO 寄存器 

 Ẓ   ᵝ  ᵝṿ  

DATA 0x0000 /Ώ 16 0x---- [15:0]̔  

DATAOUT 0x0004 /Ώ 16 0x0000 [15:0]̔ ₮  

OUTENSET 0x0010 /Ώ 16 0x0000 

[15:0]̔ ₮ᶏ  

Ώ 1̔ ₮ᶏ  

Ώ 0̔ ₮ᶏ  

1̔Ḥ ҹ ₮ 

Ώ 0̔Ḥ ҹ ῀ 

OUTENCLR 0x0014 /Ώ 16 0x0000 [15:0]̔ ₮ᶏ  

ALTFUNCSET 0x0018 /Ώ 16 0x0000 

[15:0]̔ ⱳ  

Ώ 1̔ ALTFUNC 

Ώ 0̔Ҍ ALTFUNC 

0̔GPIOᵬҹ I/O 

1̔ALTFUNCⱳ  

ALTFUNCCLR 0x001C /Ώ 16 0x0000 [15:0]̔ ⱳ  

INTENSET 0x0020 /Ώ 16 0x0000 

[15:0]̔Ҭ ᶏ  

Ώ 1̔ Ҭ ᶏ  

Ώ 0̔Ҍ Ҭ ᶏ  

:0̔Ҍᶏ Ҭ  

1̔Ҭ ᶏ  

INTENCLR 0x0024 /Ώ 16 0x0000 

[15:0]̔Ҭ ᶏ  

Ώ 1̔ Ҭ ᶏ  

Ώ 0̔Ҍ Ҭ ᶏ  

0̔Ҭ ᶏ Ҍ  

1̔Ҭ ᶏ  

INTTYPESET 0x0028 /Ώ 16 0x0000 [15:0]̔Ҭ  

INTTYPECLR 0x002C /Ώ 16 0x0000 [15:0]̔Ҭ  

INTPOLSET 0x0030 /Ώ 16 0x0000 [15:0]̔Ҭ  

INTPOLCLR 0x0034 /Ώ 16 0x0000 [15:0]̔Ҭ  

INTSTATUS/ 
INTCLEAR 

0x0038 /Ώ 16 0x0000 
Ҭ  

Ώ 1 Ҭ  

MASKLOWBYTE 
0x0400- 
0x07FC 

/Ώ 16 0x0000 ͠ 

MASKHIGHBYTE 
0x0800- 
0x0BFC 

/Ώ 16 0x0000 ͠ 

Reserved 
0x0C00- 
0x0FCF 

͠ ͠ ͠ Reserved 

PID4 0XFD0  8 0x04 ID 4 

PID5 0XFD4  8 0x00 ID 5 

PID6 0XFD8  8 0x00 ID 6 

PID7 0XFDC  8 0x00 ID 7 

PID0 0XFE0  8 0x20 ID 0 

PID1 0XFE4  8 0XB8 ID 1 

PID2 0XFE8  8 0X1B ID 2 

PID3 0XFEC  8 0X00 ID 3 
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 Ẓ   ᵝ  ᵝṿ  

CID0 0XFF0  8 0X0D ᴆ ID 0 

CID1 0XFF4  8 0XF0 ᴆ ID 1 

CID2 0XFF8  8 0X05 ᴆ ID 2 

CID3 0XFFC  8 0XB1 ᴆ ID 3 

 

3.11.11 调试接口 

Cortex-M3 ѿҩ ̆ JTAG TPIU

̆ ңҩ ⌠ FPGAȂJTAG IEEE1149.1

ץ ‰Ȃ 

JTAG-DP ⱳ Һ ҈ № ̔ 

 ̧ JTAG-DP  

 ̧ פ ̂IR̃ ῏ IR ̆ └ JTAG ╠

ҹ 

 ̧ ῏ DR ҍױז̆ JTAG-DPҬ Ȃ 

3.11.12 内存映射 

图 3-46内存映射 

System 
Control 
Space

Reserved
For External 

Devices

Reserved
For External 

SRAM

Peripheral

Reserved

SRAM

Code flash
0x0000_0000

0x2000_0000

0x4000_0000

0x6000_0000

0xA000_0000

0xE000_0000

0xFFFF_FFFF

Timer0

Timer1

UART0

UART1

Watchdog

GPIO

0x4000_0000

0x4000_1000

0x4000_4000

0x4000_5000

0x4000_8000

0x4001_0000

0x4001_1000

Reserved

Reserved

0x2000_4000

0x0002_0000

NVIC

SysTick

SCB

SCS
0xE000_E000

0xE000_E010

0xE000_E100

0xE000_ED00

 

3.11.13 应用 

Ԑ ᵣ ᶫ Ԑ ᴆ Cortex-M3 IP ̆ Ḥ

IPUG517, GW1NS-2C ᴆ ΎȂ 

http://cdn.gowinsemi.com.cn/IPUG517.pdf
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3.12 USB2.0 PHY 

3.12.1 特性概述 

GW1NSR-2C/2 ᴆῤ USB2.0 PHY̆ Ҋ̔ 

 ̧ 480Mbps ̆Ὶ USB1.1 1.5/12Mbps  

 ̧  

 ̧  

3.12.2 端口及参数信号描述 

USB2.0 PHY UTMI+digital UTMI+AFÊ Analog Front End̃̆

Һ ԍ USB └ USB PHYȂ 

表 3-26 USB2.0 PHY端口信号 

   

CLK O 

Ḥ  

ᵝ ҹ 8bit̔60MHz 

ᵝ ҹ 16bit̔30MHz 

RESET I ᵝḤ ̆  

XCVRSEL I 

ᴰ Ḥ  

2’b00̔HSᴰ  

2’b01̔FSᴰ  

2’b10̔LSᴰ  

2’b11̔ FS ҉ LS ̆ LS  

TERMSEL I 

 

0̔HS ᶏ  

1̔FS ᶏ  

SUSPENDM I Ḥ  

LINESTATE[1:0] O 

 

2’b00̔SE0 

2’b01̔’J’  

2’b10̔’K’  

2’b11̔SE1 

OPMODE [1:0] I 

ᵬ Ḥ  

2’b00̔ ᵬ 

2’b01̔ ꜚ 

2’b10̔Ҍᶏ ᵝ ᾟ NRZI  

2’b11̔Ҍ ꜚ֟ Ḥ ᵬ 

DP IO USB  

DM IO USB  

DATAIN[7:0] I ᵞ 8bit USB ῀ 

DATAIN[15:8] I 8bit USB ῀ 

TXVLD I 
ᵞ 8bit ᶏ Ḥ D̆ATAIN[7:0] Ḥ

 

TXVLDH I 
8bit ᶏ Ḥ ̆DATAIN[15:8]

Ḥ  



3 ׃  3.12USB2.0 PHY 

 

DS861-1.4.1 62(103) 

 

   

TXREADY O ‰ Ḥ  

DATAOUT[7:0] O ᵞ 8bit USB ₮ 

DATAOUT[15:8] O 8bit USB ₮ 

RXVLD O 
ᵞ 8bit ᶏ Ḥ D̆ATAOUT[7:0]

Ḥ  

RXVLDH O 
8bit ᶏ Ḥ ̆DATAOUT[15:8]

Ḥ  

RXACTIVE O 
Ḥ ̆ ⌠ Ḥ

ғ Ȃ 

RXERROR O Ḥ ̆  

IDPULLUP I ID ᶏ ̆  

IDDIG O 

 

0̔mini-A 

1̔mini-B 

SESSVLD O 

A/B ᴪ  

0̔Vbus < 0.8V 

1̔Vbus > 2V 

VBUSVLD O 

Vbus  

0̔Vbus < 4.4V 

1̔Vbus > 4.75V 

ADPSNS O 

Vbus  

0̔Vbus < 0.2V 

1̔Vbus > 0.55V 

ADP_PRBEN I 

ADP ᶏ Ḥ  

1̔ᶏ  

0̔Ҍᶏ  

ADPPRB O 

Vbus  

0̔Vbus < 0.6V 

1̔Vbus > 0.75V 

CHARGVBUS I 

Vbusᾟ ᶏ Ḥ  

0̔Ҍᾟ  

1̔ ᾟ  

DISCHARGEVBUS I 

Vbus ᶏ Ḥ  

0̔Ҍ  

1̔  

DPPD I 

DP ҉ 15K Ҋ ᶏ Ḥ  

0̔ Ҋ ⌠ DP 

1̔ Ҋ ⌠ DP 

DMPD I 

DM ҉ 15K Ҋ ᶏ Ḥ  

0̔ Ҋ ⌠ DM 

1̔ Ҋ ⌠ DM 

HOSTDIS O 

Ḥ ̆ DPPD DMPD ҹ 1

Ṝ Ḥ  

0̔  

1̔  

TXBITSTUFFEN I 

DATAOUT[7:0] ҉ ᵝ ᾟ ᶏ  

0̔Ҍᶏ ᵝ ᾟ 

1̔ᶏ ᵝ ᾟ 
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TXBITSTUFFENH I 

DATAOUT[15:8] ҉ ᵝ ᾟ ᶏ  

0̔Ҍᶏ ᵝ ᾟ 

1̔ᶏ ᵝ ᾟ 

FSLSSERIAL I 
0̔FS LS  

1̔FS LS ұ  

TXENN I 
FSLSSERIALҹ 1 ұ̆ ᶏ Ḥ ̆

ᵞ  

TXDAT I FSLSSERIALҹ 1 ̆ұ  

TXSE0 I FSLSSERIALҹ 1 ̆ └ ҹ 0 

RXDP O FSLSSERIALҹ 1 ̆  

RXDM O FSLSSERIALҹ 1 ̆  

RXRCV O FSLSSERIALҹ 1 ̆  

VBUS IO VBUSḤ  

ID I IDḤ  

XIN I ῀̆ 12MHz~24MHz 

XOUT O ₮ 

REXT I 1% 12.7KҊ  

LBKERR O 
0̔ BIST  

1̔BIST  

INTCLK I SoC ᶫ Ḥ  

CLKRDY O ῤ PLL ⱳ 

CLK480PAD O ₮ 480MHz  

̂SCAÑḤ  

SCANCLK I Ḥ  

SCANEN I ᶏ Ḥ  

SCANMODE I ᶏ Ḥ ̆  

TRESETN I ᵝḤ ̆ᵞ  

SCANIN1 I ῀ 

SCANIN2 I ῀ 

SCANIN3 I ῀ 

SCANIN4 I ῀ 

SCANIN5 I ῀ 

SCANIN6 I ῀ 

SCANOUT1 O ₮ 

SCANOUT2 O ₮ 

SCANOUT3 O ₮ 

SCANOUT4 O ₮ 

SCANOUT5 O ₮ 

SCANOUT6 O ₮ 
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表 3-27 USB2.0 PHY参数信号 

  

DATABUS16_8 

ᵝ Ḥ  

1̔16bit ᵝ ̆ Ḥ CLKҹ 30MHz 

0̔8bit ᵝ ̆ Ḥ CLKҹ 60MHz 

ADP_PRBEN ADP ᶏ Ḥ  

TEST_MODE[0] BIST ᶏ Ḥ  

TEST_MODE[4] 
TEST_MODE[1] 

BIST  

2’b00̔ BIST  

2’b01̔ῃ BIST  

2’b10̔ᵞ BIST  

2’b11̔FSBUS BIST Ҋᵞ  

TEST_MODE[2] 
0̔8bitᵝ BIST 

1̔16bitᵝ BIST 

TEST_MODE[3] 
0̔ BIST 

1̔ BIST 

HSDRV1 ꜚ Ḥ ̆ ᵬ ᵞ  

HSDRV0 ꜚ Ḥ ̆ ᵬ ᵞ  

CLK_SEL 

Ḥ  

0̔ XIN/XOUT 

1̔SoCῤ INTCLK 

M[3̔0] 

ԍ ̆M№ ̆ ṿ 0 

0̔1№  

1̔  

2̔2№  

3̔3№  

.......... 

15̔15№  

N[5̔0] 

ԍ ̆N№ ̆ ṿ 6'b101000 

2⌠ 63 

0 1̔  

2:2№  

3̔3№  

.......... 

63̔63№  

C[1̔0] 

ԍ ̆ └Ḥ ̆ 40uA 

2’b00̔30uA 

2’b01̔40uA  

2’b10̔50uA 

2’b11̔60uA  

FOC_LOCK 

ԍ ̆ ṿ 0 

0̔ Ḥ PLL  

1̔ Ḥ ѿ ҹ  
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3.13 ADC  

3.13.1 特性概述 

GW1NSR-2C/2 ᴆῤ ԅѿҩ8 12bit SAR ̆

ѿ ᵞⱳ ̆ᵞ ȁ ꜚ Ҭ ADCȂ 

ꜚ Ҋ̔ 

 ̧ ̔ 1MHz 

 ̧ ꜚ ̔>81dB SFDR̆>62db SINAD 

 ̧ ̔INL<1LSB̆DNL<0.5LSB̆  

3.13.2 端口信号 

表 3-28 ADC 端口信号 

   

CLK I 
῀Ḥ ̆ fclk ԍ ԍ 16Ṑ  

16MHz  

PD I Ḥ ̆ Ḥ ṿҹ 1 ̆ ₮ 0 

SoC I ̆ 1MHz 

S[2̔0] I Ḥ  

CH[7:0] I ῇ ῀ 

EOC O  

B[11̔0] O A/D  

 

表 3-29通道选择真值表 

S[2̔0] ῀  

3’b111 CH[7] 

3’b110 CH[6] 

3’b101 CH[5] 

3’b100 CH[4] 

3’b011 CH[3] 

3’b010 CH[2] 

3’b001 CH[1] 

3’b000 CH[0] 
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3.14 时钟 

FPGA ῏ ȂGW1NSR ↓FPGA

֟ ᶫԅҒ ῃ (GCLK)̆ ⌠ ᴆ Ȃ ԅ

GCLK ̆ ᶫԅ HCLK Ȃ ̆ ᶫԅ (PLL)

Ȃ 

3.14.1 全局时钟网络 

GCLK GW1NSR ↓ FPGA֟ Ҭ № ̆№ LȁRңҩ

̆ ҩ ᶫ 8ҩ GCLK ȂGCLK Ғ

῀ ̆ᶏ Ғ ῀ ΐ Ȃ 

图 3-47 GW1NSR-2/2C 时钟资源 

I/O Bank0

I/O
 B

a
n

k
1

I/O Bank2

I/O
 B

a
n

k
3

L R

IO Bank HCLK

T

B

 

 

图 3-48 GW1NSR-4/4C 时钟资源 

I/O Bank0

I/O
 B

a
n

k
2

I/O Bank3

B

IO Bank HCLK

T

R

I/O Bank1
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图 3-49 GCLK 象限分布示意 

D
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E
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D
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S
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GCLK7

D
Q

C
E

5
6
:1

D
Q

C
E

5
6

:1

D
Q

C
E

5
6
:1

D
Q

C
E

5
6

:1

D
Q

C
E

5
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D
Q

C
E
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D
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S

L
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6
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R

GCLK0

GCLK1

GCLK2

GCLK3

GCLK4

GCLK5

5
6
:1

5
6

:1
5

6
:1

SELECTOR[3:0]

CE CE

CECE

CECE

CECE

CECE

CECE

D
C

S

5
6

:1
5

6
:1

5
6

:1
5

6
:1

SELECTOR[3:0]

SELECTOR[3:0]

5
6

:1
5

6
:1

5
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:1
5

6
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D
C

S

SELECTOR[3:0]

5
6

:1
5

6
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5
6

:1
5

6
:1

GCLK6

GCLK7

4 4

44

 
 

DQCE(Dynamic Quadrant Clock Enable) ꜚ /῏

GCLK0~GCLK5Ȃ῏ GCLK0~GCLK5 ̆GCLK0~GCLK5 ꜚ ῤ

ҌῬ ׆̆ ᵞԅ ᴆ ᵣⱳ Ȃ 

图 3-50 DQCE 结构示意图 

DQCE
D         Q

 CLK

CE

CLKOUT
CLKIN
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ҩ GCLK6~GCLK7 DCS(Dynamic Clock Selector) └̆

3-51 ̆ῤ ץ CRU ҩ ῀ӊ ꜚ ̆ ₮

Ҍ ┬ Ȃ 

图 3-51 DCS 接口示意图 

DCS

CLKSEL [3:0]

CLK1

CLKOUT
CLK0

CLK2

CLK3

SELFORCE

4

 

DCS ץ ҹץҊ₃ ̔ 

1. DCS Rising Edge  

╠ ҉ ῀ 1̆ ҉

῀ ̆ 3-52 Ȃ 

图 3-52 DCS Rising Edge 模式下的时序示意图 

 
2. DCS Falling Edge  

╠ Ҋ ῀ 0̆ Ҋ

῀ ̆ 3-53 Ȃ 

图 3-53 DCS Falling Edge 模式下的时序示意图 

 
3. Clock Buffer  

Ҋ̆DCS ҹ Clock bufferȂ 



3 ׃  3.14  

 

DS861-1.4.1 69(103) 

 

3.14.2 锁相环 

ѿ └ ̆ ̂PLL P̆hase-locked Loop Ȃ̃

≠ ῀ Ḥ └ ῤ Ḥ ᵝȂ 

GW1NSR ↓ FPGA֟ PLL ᶫ ץ ̆

Ҍ ץ (Ṑ № )ȁ ᵝ ȁ

ⱳ Ȃ 

PLL 3-54 Ȃ 

图 3-54 PLL 示意图 

IDIVCLKIN

PFD

+

ICP

FBDIV

CLKFB

ODSEL[5:0]

VCO VCODIV

PS&DCA

IDSEL[5:0] 

FBDSEL[5:0]

PSDA[3:0]

CLKOUT

CLKOUTP

CLKOUTD

CLKOUTD3

SDIV

/3

DIV

LOCK
LOCK

Detector

LPF

RESET RESET_P RESET_I RESET_S DUTYDA[3:0] FDLY[3:0]

6 6

6

4 4 4

 

PLL Ḥ ץ PLL ῀ Ӟ̆ ץ

ῃ Ḥ ȁ Ḥ Ḥ ȂPLL Ḥ

ץ PLL Ḥ ῀ Ӟ̆ ץ ῃ Ḥ

ȁ Ḥ Ḥ Ȃ 

GW1NSR ↓ FPGA֟ PLL Ҋ̔ 

 ̧ CLKIN ̔3MHz~450MHz 

 ̧ VCO ̔400MHz~1500MHz 

 ̧ CLKOUT ₮ ̔3.125MHz~750MHz 

PLL ῀ CLKIN ̂Ṑ № ̃̆ Ὲ Ҋ̔ 

1. fCLKOUT = (fCLKIN*FBDIV)/IDIV 
2. fVCO = fCLKOUT*ODIV 
3. fCLKOUTD = fCLKOUT/SDIV 
4. fPFD = fCLKIN/IDIV = fCLKOUT/FBDIV 

˻ 

 ̧ fCLKINҹ ῀ CLKIN Ȃ 

 ̧ fCLKOUTҹ CLKOUT CLKOUTP Ȃ 

 ̧ fCLKOUTDҹ CLKOUTD ̆CLKOUTDҹ CLKOUT№ Ȃ 

 ̧ fPFDҹ PFD ̆fPFD ṿҌ ԍ 3MHzȂ 
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IDIVȁFBDIVȁODIVȁSDIV ⌠ Ḥ Ȃ 

PLL ӈ 3-30 Ȃ 

表 3-30 PLL 端口定义 

 Ḥ   

CLKIN [5̔0] ῀ ῀ 

CLKFB ῀ ῀ 

RESET ῀ PLLῃ ᵝ 

RESET_P ῀ PLL῏ ̂Power DowñḤ  

RESET_I ῀ IDIV ᵝḤ  

RESET_S ῀ SDIV DIV3 ᵝḤ  

IDSEL [5̔0] ῀ ꜚ └ IDIVṿ̆ 1~64 

FBDSEL [5̔0] ῀ ꜚ └ FBDIVṿ̆ 1~64 

PSDA [3̔0] ῀ ꜚ ᵝ └(҉ ) 

DUTYDA [3̔0] ῀ ꜚ └(Ҋ ) 

FDLY [3̔0] ῀ CLKOUTPꜚ └ 

CLKOUT ₮ ᵝ ₮ 

CLKOUTP ₮ ᵝ ₮ 

CLKOUTD ₮ 
CLKOUT CLKOUTP№ ̂ SDIV

№ └̃ 

CLKOUTD3 ₮ 
CLKOUT CLKOUTP № ̂ DIV3

№ └̆DIV3№ ṿ ҹ 3̃ 

LOCK ₮ 

PLL ̔ 

1̔ ̕ 

0̔  

3.14.3 高速时钟 

GW1NSR ↓ FPGA֟ HCLK ץ I/O

ᴰ ̆ Ғ ᴰ Ȃ 

图 3-55 GW1NSR-2/2C HCLK 示意图 

I/O Bank0

I/O
 B

a
n

k
1

I/O Bank2

I/O
 B

a
n

k
3

L R

IO Bank HCLK

T

B
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图 3-56 GW1NSR-4/4C HCLK 示意图 

I/O Bank0

I/O
 B

a
n

k
2

I/O Bank3

B

IO Bank HCLK

T

R

I/O Bank1

 

 

3.15 长线 

ᵬҹ CRU ᾟ ĞW1NSR ↓ FPGA֟ ᶫԅ ү

̆ ԍ ȁ ᶏ ȁ ᵝ ῒ ₮ Ḥ Ȃ 

3.16 全局复置位 

GW1NSR ↓ FPGA֟ ѿҩҒ ῃ ᵝ ̆

⌠ ᴆ ῤ ̆ ᵬ / ᵝ / ᵝ̆CFU I/OҬ

ץ Ȃ 

3.17 编程配置 

GW1NSR ↓ FPGA֟ SRAM Flash ȂFlash

ῤ Flash Ӟ Flash ̆ ̆GW1NSR-2C/2

ᴆ ῤ DUAL BOOTⱳ ̆ Ӟ ץ ᴍ

FlashҬȂ 

GW1NSR ↓ FPGA֟ ԅ ҙ JTAG ̆

Ԑ ᵣ GowinCONFIG ̆ 6 A̔UTO 

BOOTȁSSPIȁMSPIȁDUAL BOOTȁSERIAL CPUȂ ᴆ

JTAG AUTO BOOT Ȃ UG290, Gowin FPGA֟
ΎȂ 

3.17.1 SRAM 编程 

GW1NSR ↓ FPGA֟ SRAM ̆ ҉ Ҋ

Ȃ 

3.17.2 Flash 编程 

Flash ῤ Flash ᾝȂ҉ ̆ ׆

http://cdn.gowinsemi.com.cn/UG290.pdf
http://cdn.gowinsemi.com.cn/UG290.pdf
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ῤ Flash ᾝᴰ ⌠ SRAM ᾝȂ ҉ ₃ҩ ῤ ץ

̆ Ӟ ҹľ ꜚ/ ꜚĿȂGW1NSR ↓ FPGA

֟ Flash ꜚ ̆ UG290, 

Gowin FPGA֟ ΎȂ 

3.18 片内晶振 

GW1NSR ↓ FPGA֟ ῤ ԅѿҩ ῤ ̆ ῤ ᶫ

̆ ¤5%̆ Ҭҹ MSPI ᶫ Ȃ 

GW1NSR-4C/4 ᴆ ῤ Ȃ 

ῤ Ӟ ҹץ ᶫ ̆ ᵬ ̆ ץ

64 Ȃ 

GW1NSR-2C/2 ᴆ ῤ ₮ Ὲ ҹ̔ 

fout=240MHz/Param 

GW1NSR-4C/4 ᴆ ῤ ₮ Ὲ ҹ̔ 

    fout=210MHz/Param 

˻ 

Paramҹ ̆ ҹ 2~128̆ Ẽ Ȃ 

Ҋ ңҩ ↓ҽԅ ῤ № ̆ ȁ ֓

₮ Ȃ 

表 3-31 GW1NSR-2/2C 片内晶振的部分输出频率 

      

0 2.5MHz
1
 8 7.5MHz 16 15.0MHz 

1 5.4MHz 9 8.0MHz 17 17.1MHz 

2 5.7MHz 10 8.6MHz 18 20.0MHz 

3 6.0MHz 11 9.2MHz 19 24.0MHz 

4 6.3MHz 12 10.0MHz 20 30.0MHz 

5 6.6MHz 13 10.9MHz 21 40.0MHz 

6 6.9MHz 14 12.0MHz 22 60.0MHz 

7 7.4MHz 15 13.3MHz 23 120MHz
2
 

 

http://cdn.gowinsemi.com.cn/UG290.pdf
http://cdn.gowinsemi.com.cn/UG290.pdf
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表 3-32 GW1NSR-4/4C 片内晶振的部分输出频率 

 
     

0 2.5MHz
1
 8 7.8MHz 16 15.6MHz 

1 5.4MHz 9 8.3MHz 17 17.9MHz 

2 5.7MHz 10 8.9MHz 18 21MHz 

3 6.0MHz 11 9.6MHz 19 25MHz 

4 6.3MHz 12 10.4MHz 20 31.3MHz 

5 6.6MHz 13 11.4MHz 21 41.7MHz 

6 6.9MHz 14 12.5MHz 22 62.5MHz 

7 7.4MHz 15 13.9MHz 23 125MHz
2
 

˻ 

 ̧ [1] ₮  

 ̧ [2]Ҍ ԍ MSPI  
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4电气特性 

˻ 

ᵬ ᴆ ᵬ ῤᶏ Ԑ ᵣ ᴆ̆ ₮ ᵬ ᴆ ᵬ

ֽᶫ ̆ Ԑ ᵣҌḠ ᴆ ₮ ᵬ ᴆ ᵬ ’Ҋ ᵬȂ 
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4.1 工作条件 

4.1.1 绝对最大范围 

表 4-1 绝对最大范围 

  ṿ ṿ 

VCC  -0.5V 1.32V 

VCCOx I/O Bank  -0.5V 3.75V 

VCCX 

LX ᴆ ꜛ  -0.5V 1.98V 

UX ᴆ ꜛ  -0.5V 3.75V 

LV ᴆ ꜛ  -0.5V 3.75V 

Storage Temperature Ữ  -65Ņ +150Ņ 

Junction Temperature  -40Ņ +125Ņ 

4.1.2 ᵬ  

表 4-2 ᵬ  

  ṿ ṿ 

VCC  1.14V 1.26V 

VCCX
 

LX ᴆ ꜛ  1.71V 1.89V 

UX ᴆ ꜛ  

UX ᴆ VCCX ԍ ԍ VCCOx 2.375V 3.465V 

LV ᴆ ꜛ  1.71V 3.465V 

VCCOx 

LX ᴆ I/O Bank  1.14V 1.89V 

UX ᴆ I/O Bank  

UX ᴆ VCCX ԍ ԍ VCCOx 1.14V 3.465V 

LV ᴆ I/O Bank  1.14V 3.465V 

TJCOM 

( ҙ ) 

(Junction temperature Commercial operation) 0Ņ +85Ņ 

TJIND 

( ҙ ) 

(Junction temperature Industrial operation) -40Ņ +100Ņ 

˻ 

Ҍ ᶫ Ḥ UG862, GW1NSR-2&2C ᴆ Pinout ΎȁUG864, 

GW1NSR-4 ᴆ Pinout ΎȁUG865, GW1NSR-4C ᴆ Pinout ΎȂ 

http://cdn.gowinsemi.com.cn/UG862.pdf
http://cdn.gowinsemi.com.cn/UG864.pdf
http://cdn.gowinsemi.com.cn/UG864.pdf
http://cdn.gowinsemi.com.cn/UG865.pdf
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4.1.3 电源上升斜率 

表 4-3 电源上升斜率 

  ṿ ῖ ṿ ṿ 

TRAMP 
҉  

(Power supply ramp rates for 
all power supplies) 

0.01mV/μs - 10mV/μs 

4.1.4 热插拔特性 

表 4-4 热插拔特性 

  ᴆ I/O  ṿ 

IHS 
῀  

(Input or I/O leakage current) 
0<VIN<VIH(MAX) I/O 150uA 

IHS 
῀  

(Input or I/O leakage current) 
0<VIN<VIH(MAX) 

TDI,TDO, 
TMS,TCK 

120uA 

4.1.5 POR 特性 

表 4-5 POR 电压参数 

  ṿ ṿ 

POR ṿ Power on reset voltage of Vcc TBD TBD 

 

4.2 ESD 性能 
表 4-6 GW1NSR ESD - HBM  

ᴆ QN48 MG64 

GW1NSR-2C HBM>1,000V - 

GW1NSR-2 HBM>1,000V - 

GW1NSR-4C HBM>1,000V HBM>1,000V 

GW1NSR-4 - HBM>1,000V 

 

表 4-7 GW1N SR ESD ð CDM  

ᴆ QN48 MG64 

GW1NSR-2C CDM>500V - 

GW1NSR-2 CDM>500V - 

GW1NSR-4C CDM>500V CDM>500V 

GW1NSR-4 - CDM>500V 
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4.3 DC 电气特性 

4.3.1 推荐工作范围 DC 电气特性 

表 4-8 推荐工作范围内 DC 电气特性 

  ᴆ ṿ ῖ ṿ ṿ 

IIL,IIH 
I/O ῀
(Input or I/O 
leakage) 

VCCO<VIN<VIH(MAX) - - 210µA 

0V<VIN<VCCO - - 10µA 

IPU 
I/O҉  

(I/O Active Pull-up 
Current) 

0<VIN<0.7VCCO -30µA - -150µA 

IPD 
I/OҊ  

(I/O Active 
Pull-down Current) 

VIL(MAX)<VIN<VCCO 30µA - 150µA 

IBHLS 

Ḡ ᵞ

 

(Bus Hold Low 
Sustaining 
Current) 

VIN=VIL(MAX) 30µA - - 

IBHHS 

Ḡ

 

(Bus Hold High 
Sustaining 
Current) 

VIN=0.7VCCO -30µA - - 

IBHLO 

Ḡ ᵞ

 

(Bus Hold Low 
Overdrive Current) 

0≤VIN≤VCCO - - 150µA 

IBHHO 

Ḡ

(BusHoldHigh 
Overdrive Current) 

0≤VIN≤VCCO - - -150µA 

VBHT 

Ḡ

(Bus hold trip 

points) 

 VIL(MAX) - VIH(MIN) 

C1 
I/O  

(I/O Capacitance) 
  5pF 8pF 

VHYST 

῀
(Hysteresis for 
Schmitt Trigge 
inputs) 

VCCO=3.3V, Hysteresis= Large - 482mV - 

VCCO=2.5V, Hysteresis= Large - 302mV - 

VCCO=1.8V, Hysteresis= Large - 152mV - 

VCCO=1.5V, Hysteresis= Large - 94mV - 

VCCO=3.3V, Hysteresis= Small - 240mV - 

VCCO=2.5V, Hysteresis= Small - 150mV - 

VCCO=1.8V, Hysteresis= Small - 75mV - 

VCCO=1.5V, Hysteresis= Small - 47mV - 
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4.3.2 静态电流 

表 4-9 静态电流 

  ᴆ  ᴆ ṿ ῖ ṿ ṿ 

ICC Core  UX  GW1NSR-2 TBD TBD TBD 

ICCX 

VCCX

̂VCCX=3.3Ṽ 
UX  GW1NSR-2 TBD TBD TBD 

VCCX

̂VCCX=2.5Ṽ 
UX  GW1NSR-2 TBD TBD TBD 

ICCO 
I/O Bank

(VCCO=2.5V) 
UX  GW1NSR-2 TBD TBD TBD 

ICC 
ⱴ Core

 
UX  GW1NSR-2 TBD TBD TBD 

ICCX 
ⱴ VCCX

̂VCCX=3.3Ṽ 
UX  GW1NSR-2 TBD TBD TBD 

ICCO 

ⱴ I/O Bank

(VCCO=2.5V) 

UX  GW1NSR-2 TBD TBD TBD 

ICC 
ⱴ Core

 
LV  GW1NSR-4 TBD TBD TBD 

ICCX 
ⱴ VCCX

 
LV  GW1NSR-4 TBD TBD TBD 

ICCO 
ⱴ I/O Bank

 
LV  GW1NSR-4 TBD TBD TBD 
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4.3.3 I/O 推荐工作条件 

表 4-10 I/O 推荐工作条件 

 
输出对应的 VCCO(V) 输入对应的 VREF(V) 

ṿ ῖ ṿ ṿ ṿ ῖ ṿ ṿ 

LVTTL33 3.135 3.3 3.465 - - - 

LVCMOS33 3.135 3.3 3.465 - - - 

LVCMOS25 2.375 2.5 2.625 - - - 

LVCMOS18 1.71 1.8 1.89 - - - 

LVCMOS15 1.425 1.5 1.575 - - - 

LVCMOS12 1.14 1.2 1.26 - - - 

SSTL15 1.425 1.5 1.575 0.68 0.75 0.9 

SSTL18_I 1.71 1.8 1.89 0.833 0.9 0.969 

SSTL18_II 1.71 1.8 1.89 0.833 0.9 0.969 

SSTL25_I 2.375 2.5 2.645 1.15 1.25 1.35 

SSTL25_II 2.375 2.5 2.645 1.15 1.25 1.35 

SSTL33_I 3.135 3.3 3.465 1.3 1.5 1.7 

SSTL33_II 3.135 3.3 3.465 1.3 1.5 1.7 

HSTL18_I 1.71 1.8 1.89 0.816 0.9 1.08 

HSTL18_II 1.71 1.8 1.89 0.816 0.9 1.08 

HSTL15 1.425 1.5 1.575 0.68 0.75 0.9 

PCI33 3.135 3.3 3.465 - - - 

LVPECL33E 3.135 3.3 3.465 - - - 

MLVDS25E 2.375 2.5 2.625 - - - 

BLVDS25E 2.375 2.5 2.625 - - - 

RSDS25E 2.375 2.5 2.625 - - - 

LVDS25E 2.375 2.5 2.625 - - - 

SSTL15D 1.425 1.5 1.575 - - - 

SSTL18D_I 1.71 1.8 1.89 - - - 

SSTL18D_II 1.71 1.8 1.89 - - - 

SSTL25D_I 2.375 2.5 2.625 - - - 

SSTL25D_II 2.375 2.5 2.625 - - - 

SSTL33D_I 3.135 3.3 3.465 - - - 

SSTL33D_II 3.135 3.3 3.465 - - - 

HSTL15D 1.425 1.575 1.89 - - - 

HSTL18D_I 1.71 1.8 1.89 - - - 

HSTL18D_II 1.71 1.8 1.89 - - - 
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4.3.4 单端 I/O DC 电气特性 

表 4-11单端 I/O DC 电气特性 

 
VIL VIH VOL 

(Max) 
VOH 
(Min) 

IOL 

(mA) 
IOH 

(mA) Min Max Min Max 

LVCMOS33 
LVTTL33 

-0.3V 0.8V 2.0V 3.6V 
0.4V VCCO-0.4V 

4 -4 

8 -8 

12 -12 

16 -16 

24 -24 

0.2V VCCO-0.2V 0.1 -0.1 

LVCMOS25 -0.3V 0.7V 1.7V 3.6V 
0.4V VCCO-0.4V 

4 -4 

8 -8 

12 -12 

16 -16 

0.2V VCCO-0.2V 0.1 -0.1 

LVCMOS18 -0.3V 0.35*VCCO 0.65*VCCO 3.6V 
0.4V VCCO-0.4V 

4 -4 

8 -8 

12 -12 

 
0.2V 

VCCO-0.2V 0.1 -0.1 

LVCMOS15 -0.3V 0.35*VCCO 0.65*VCCO 3.6V 
0.4V VCCO-0.4V 

4 -4 

8 -8 

0.2V VCCO-0.2V 0.1 -0.1 

LVCMOS12 -0.3V 0.35*VCCO 0.65*VCCO 3.6V 
0.4V VCCO-0.4V 

2 -2 

6 -6 

0.2V VCCO-0.2V 0.1 -0.1 

PCI33 -0.3V 0.3*VCCO 0.5*VCCO 3.6V 0.1*VCCO 0.9*VCCO 1.5 -0.5 

SSTL33_I -0.3V VREF-0.2V VREF+0.2V 3.6V 0.7 VCCO-1.1V 8 -8 

SSTL25_I -0.3V VREF-0.18V VREF+0.18V 3.6V 0.54V VCCO-0.62V 8 -8 

SSTL25_II -0.3V VREF-0.18V VREF+0.18V 3.6V NA NA NA NA 

SSTL18_II -0.3V VREF-0.125V VREF+0.125V 3.6V NA NA NA NA 

SSTL18_I -0.3V VREF-0.125V VREF+0.125V 3.6V 0.40V VCCO-0.40V 8 -8 

SSTL15 -0.3V VREF-0.1V VREF+ 0.1V 3.6V 0.40V VCCO-0.40V 8 -8 

HSTL18_I -0.3V VREF-0.1V VREF+ 0.1V 3.6V 0.40V VCCO-0.40V 8 -8 

HSTL18_II -0.3V VREF-0.1V VREF+ 0.1V 3.6V NA NA NA NA 

HSTL15_I -0.3V VREF-0.1V VREF+ 0.1V 3.6V 0.40V VCCO-0.40V 8 -8 

HSTL15_II -0.3V VREF-0.1V VREF+ 0.1V 3.6V NA NA NA NA 
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4.3.5 差分 I/O DC 电气特性 

表 4-12差分 I/O DC 电气特性 

LVDS25 

  ᴆ  ῖ   ᵝ 

VINA,VINB 
῀  

(Input Voltage) 
 0 - 2.4 V 

VCM 
῍ ῀  

(Input Common Mode Voltage) 

Half the Sum of 
the Two Inputs 

0.05 - 2.35 V 

VTHD 
№ ῀ (Differential Input 

Threshold) 

Difference 
Between the Two 
Inputs 

±100 - - mV 

IIN ῀ (Input Current) 
Power On or 
Power Off 

- - ±10 µA 

VOH 
₮ (Output High Voltage 

for VOP or VOM) 
RT = 100Ω - - 1.60 V 

VOL 
₮ᵞ (Output Low Voltage 

for VOP or VOM) 
RT = 100Ω 0.9 - - V 

VOD 
₮ (Output Voltage 

Differential) 

(VOP - VOM), 
RT=100Ω 

250 350 450 mV 

ΔVOD 
₮

(Change in VOD Between High 
and Low) 

 - - 50 mV 

VOS ₮ (Output Voltage Offset) 
(VOP + VOM)/2, 
RT=100Ω 

1.125 1.20 1.375 V 

ΔVOS 
₮ (Change in VOS 

Between High and Low) 
 - - 50 mV 

IS  
VOD = 0Vң

₮  
- - 15 mA 

 

4.4 AC 开关特性 

4.4.1 IO 速度 

表 4-13 IO 特性参数 

  Min Max ᵝ 

fMAX IO  - 150M Hz 

fMAX_LVDS LVDS  - 400M Hz 
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4.4.2 CFU 开关特性 

表 4-14 CFU 时序参数 

  
 

ᵝ 
Min Max 

tLUT4_CFU LUT4 (LUT4 delay) - 0.674 ns 

tLUT5_CFU LUT5 (LUT5 delay) - 1.388 ns 

tLUT6_CFU LUT6 (LUT6 delay) - 2.01 ns 

tLUT7_CFU LUT7 (LUT7 delay) - 2.632 ns 

tLUT8_CFU LUT8 (LUT8 delay) - 3.254 ns 

tSR_CFU 
ᵝ/ ᵝ⌠ ₮ (Set/Reset to 

Register output) 
- 1.86 ns 

tCO_CFU 
⌠ ₮ (Clock to Register 

output) 
- 0.76 ns 

 

4.4.3 时钟和 I/O 开关特性 

表 4-15外部开关特性 

  ᴆ 
-5 -6 

ᵝ 
Min Max Min Max 

Clocks TBD TBD TBD TBD TBD TBD  

Pin-LUT-Pin Delay TBD TBD TBD TBD TBD TBD  

General I/O Pin 
Parameters 

TBD TBD TBD TBD TBD TBD  

 

4.4.4 Gearbox 开关特性 

表 4-16 Gearboxῤ  

  ῖ ṿ ᵝ 

FMAXIDDR 2:1Gearbox ῀ Һ  TBD MHz 

FMAXIDES4 4:1Gearbox ῀ Һ  TBD MHz 

FMAXIDES8 8:1Gearbox ῀ Һ  TBD MHz 

FMAXIVIDEO 7:1Gearbox ῀ Һ  TBD MHz 

FMAXIDES10 10:1Gearbox ῀ Һ  TBD MHz 

FMAXODDR 1:2Gearbox ῀ Һ  TBD MHz 

FMAXOSER4 1:4Gearbox ῀ Һ  TBD MHz 

FMAXOSER8 1:8Gearbox ῀ Һ  TBD MHz 

FMAXOVIDEO 1:7Gearbox ῀ Һ  TBD MHz 

FMAXOSER10 1:10Gearbox ῀ Һ  TBD MHz 

FMAXOSER16 1:16Gearbox ῀ Һ  TBD MHz 
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4.4.5 B-SRAM 开关特性 

表 4-17 B-SRAM 时序参数 

  
 

ᵝ 
Min Max 

tCOAD_BSRAM 
BSRAM / ⌠ ₮
(Clock to output time of read 
address/data) 

- 5.10 ns 

tCOOR_BSRAM 
BSRAM ₮ ⌠ ₮  

(Clock to output time of output register) 
- 0.56 ns 

4.4.6 DSP 开关特性 

表 4-18 DSP 时序参数 

  
 

ᵝ 
Min Max 

tCOIR_DSP 
῀ ⌠ ₮ (Clock to 

output time of input register) 
- 4.80 ns 

tCOPR_DSP 
⌠ ₮ (Clock to 

output time of pipeline register) 
- 2.40 ns 

tCOOR_DSP 
₮ ⌠ ₮ (Clock to 

output time of output register) 
- 0.84 ns 

 

4.4.7 片内晶振开关特性 

表 4-19片内晶振特性参数 

  ṿ ῖ ṿ ṿ 

fMAX 

₮  

(0 ~ +85Ņ) 
GW1NSR-2/2C  114MHz 120MHz 126MHz 

₮  

(-40 ~ +100Ņ) 
GW1NSR-2/2C  108MHz 120MHz 132MHz 

₮  

(0 ~ +85Ņ) 
GW1NSR-4/4C 118.75MHz 125MHz 131.25MHz 

₮  

(-40 ~ +100Ņ) 
GW1NSR-4/4C 112.5MHz 125MHz 137.5MHz 

tDT ₮  43% 50% 57% 

tOPJIT ₮ ꜚ 0.01UIPP 0.012UIPP 0.02UIPP 

4.4.8 锁相环开关特性 

表 4-20锁相环特性参数 

  ṿ ῖ ṿ ṿ 

Fin ῀  3MHz - 450MHz 

Fout ₮  Fvco/128 - Fvco/2 

Fvco  400MHz - 1.5GHz 

tDT ₮ Duty Cycle - 0.0625Tpll  

TPAS ᵝ  - 0.0625Tpll  
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4.5 Cortex-M3 电气特性 

4.5.1 DC 电气特性 

表 4-21电流特性 

  
 

ᵝ 
ṿ ṿ 

IVCC VCC  - 100 mA 

IVSS VSS  - -100 mA 

IINJ  - +/-5 mA 

4.5.2 AC 电气特性 

表 4-22时钟参数 

  ᴆ 
 

ᵝ 
ṿ ṿ 

fHCLK AHB  GW1NSR-2C/4C 0 30 MHz 

fPCLK APB  
GW1NSR-2C 0 60 MHz 

GW1NSR-4C 0 100 MHz 
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4.6 用户闪存电气特性(GW1NSR-2C/2) 

4.6.1 DC 电气特性 

表 4-23 GW1NSR-2C/2 器件用户闪存 DC 电气特性 

  
 

ᵝ 
ṿ ṿ 

IVCCread VCC ᵬ  - 1.4 mA 

IVCCXread VCCX ᵬ  - 0.6 mA 

IVCCprog VCCΏ ᵬ  - 0.2 mA 

IVCCXprog VCCXΏ ᵬ  - 2.2 mA 

IVCCerase VCC ᵬ  - 0.2 mA 

IVCCXerase VCCX ᵬ  - 2.3 mA 

IIDLE-VCC VCC IDLE  - 10 uA 

IIDLE-VCCX VCCX IDLE  - 100 uA 

ILI ῀  - 0.1 uA 

ILO ₮  - 0.1 uA 

VVREF 

ӊ╠ 1.14 1.26 V 

ӊ  1.176 1.224 V 

VVREF1V 

ӊ╠ 0.94 1.06 V 

ӊ  0.97 1.03 V 

VIL ῀ᵞ  - 0.1*VCC V 

VIH ῀  0.9* VCC - V 

VOL ₮ᵞ  - 0.1* VCC V 

VOH ₮  0.9* VCC - V 

tPROG Ώ ᵬ  - 30 us 

tSER  - 2 mA 

tMER  - 10 mA 
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4.6.2 AC 电气特性 

表 4-24 GW1N SR-2C/2 器件用户闪存时序参数 

  
 

ᵝ 
ṿ ṿ 

tAS  2 - ns 

tHS Ḡ  2 - ns 

tS Ώ  5 - ns 

tH Ώ Ḡ  5 - ns 

tDS  5 - ns 

tDH Ḡ  5 - ns 

tAC 
 

- 30 ns 

tACR - 80 ns 

tHZ ⌠ OE ҹᵞ  3 - ns 

tAE AE  10 - ns 

tAEL AEᵞ  10 - ns 

tAAD ᵬҊ AE⌠ AE  30 - ns 

tAADR Ҋ AE⌠ AE  80 - ns 

tTR NVSTR҉ TBIT҉  - 100 ns 

tTF 
Ώ ᵬҊ NVSTR ҉ ⌠ TBIT

Ҋ  
- 30 us 

tTF 
ᵬҊ NVSTR ҉ ⌠

TBITҊ  
- 2 ms 

tTF 
ᵬҊ NVSTR҉ ⌠

TBITҊ  
- 10 ms 

tNVSTRH 
NVSTR ҉ ⌠ AE ҉ Ḡ

 
10 - ns 

tNVSTRL 
NVSTRҊ ⌠TBITҊ Ḡ

 
50 - ns 

tCS CS  10 - ns 

tRCH ᵬҊ CSḠ  0 - ns 

tWCH Ώ ᵬҊ CSḠ  10 - ns 

tECH ᵬҊ CSḠ  10 - ns 

tDOH AE ⌠ ₮  5 - ns 

tOS ᶏ  1 - ns 

tOH ᶏ Ḡ  30 - ns 

tOHR Ҋ ᶏ Ḡ  80 - ns 
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4.6.3 操作时序图 

图 4-1 读操作模式 

 

 

图 4-2 写操作模式 

 

 

图 4-3 页擦除模式 
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图 4-4 模块擦除模式 

 

4.7 用户闪存电气特性(GW1NSR-4C/4) 

4.7.1 DC 电气特性 

表 4-25 GW1NSR-4C/4 器件用户闪存 DC 电气特性 

  
ṿ 

ᵝ 
Wake-up

时间 
ᴆ 

VCC
3 

VCCX 

(w/I 

25ns)
1
 

ICC1
2 

2.19 0.5 mA NA 
̆ 100%̆

VIN = ľ1/0Ŀ 

Ώ  0.1 12 mA NA ͠ 

 0.1 12 mA NA ͠ 

 0.1 12 mA NA ͠ 

(25-50nsӊ ) 
ICC2 980 25 μA NA 

XE=YE=SE=ľ1Ŀ̆ T=Tacc

⌠ T=50nsӊ ̆I/O ҹ

0mAȂT=50nsӊ ̆ῤ

῏ ̆I/O ҹ

 

 ISB 5.2 20 μA 0 VSSȁVCCX VCC 

˻ 

 ̧ [1] ֓ ṿҹ ṿ̆ ṿ ṿᴪ ԍ ṿ̕ 

 ̧ [2]ICC1 TnewҌ ̕ 

-  Ҍᾛ Tnew< Tacc 

-  Tnew = Tacc 

-  Tacc<Tnew - 50ns̔ICC1 (new) = (ICC1 - ICC2)(Tacc/Tnew) + ICC2 

-  Tnew>50ns I̔CC1 (new) = (ICC1 - ICC2)(Tacc/Tnew) + 50ns*ICC2/Tnew + ISB 

-  t > 50ns̆ICC2 = ISB 

 ̧ ׆[3] wake-up time ┴ VCC ԍ 1.08VȂ 
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4.7.2 AC 电气特性 

表 4-26 GW1NSR-4C/4 器件用户闪存时序参数 

   ṿ ṿ ᵝ 

2
 

WC1 

Tacc
3
 

- 25 ns 

TC - 22 ns 

BC - 21 ns 

LT - 21 ns 

WC - 25 ns 

/ ⌠ Ữ  Tnvs 5 - μs 

ỮḠ  Tnvh 5 - μs 

ỮḠ ( ᵣ ) Tnvh1 100 - μs 

Ữ⌠  Tpgs 10 - μs 

Ḡ  Tpgh 20 - ns 

Ώ  Tprog 8 16 μs 

Ώ‰  Twpr >0 - ns 

Ḡ  Twhd >0 - ns 

└Ḥ ⌠Ώ/  Tcps -10 - ns 

SE⌠ ᵬ  Tas 0.1 - ns 

SE ‖  Tpws 5 - ns 

/  Tads 20 - ns 

/ Ḡ  Tadh 20 - ns 

Ḡ  Tdh 0.5 - ns 

Ḡ
3
 

WC1 Tah 25 - ns 

TC - 22 - ns 

BC - 21 - ns 

LT - 21 - ns 

WC - 25 - ns 

SE ‖ᵞ  Tnws 2 - ns 

 Trcv 10 - μs 

Ữ  Thv
4 

- 6 ms 

 Terase 100 120 ms 

ᵣ  Tme 100 120 ms 

⌠ Wake-up  Twk_pd 7 - μs 

Ḡ  Tsbh 100 - ns 

VCC  Tps 0 - ns 

VCCXḠ  Tph 0 - ns 

˻ 

 ̧ [1] ֓ ṿ ᴪ Ȃ 

 ̧ [2] ֓ ṿҹᴏ ̆ ᴆҬᴪ Ȃ 
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 ̧ [3] Ḥ XADRȁYADRȁXE YEḤ T̆acc ҹ SEḤ ҉ Ȃ

DOUT Ḡ ⌠ Ҋѿ ᵬ Ȃ 

 ̧ [4]Thv ҹΏ ᵬ ⌠ Ҋѿ ᵬӊ╠ ̆ ѿҩ Ҋѿ

ӊ╠Ҍ Ώ῀ң ̕ ѿҩ Ữ ᾝ Ҋѿ ӊ╠Ҍ Ώ῀ң Ȃ

└ ԍ ῃ Ȃ 

 ̧ [5] 1ns ҉ 1ns Ҋ Ȃ 

 ̧ [6] └Ḥ XȁYADRȁXE YEḤ Ḡ Tacc ̆Tacc׆ SE ҉

Ȃ 

4.7.3 操作时序图 

图 4-5 用户闪存读操作时序 

 

图 4-6 用户闪存编程操作时序 
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图 4-7 用户闪存擦除操作时序 

 

4.8 ADC 电气特性 

4.8.1 ADC 转换时序 

ADC׆ ῀Ḥ ⌠ ₮ Ḥ 16ҩ ̆

╠ 4ҩ Ḡ ̆ 12ҩ SAR ̆

₮Ḥ ȂECOḤ 16ҩ ҹ ̆ ѿ ̆

EOC ҉ ₮Ȃ 

图 4-8ADC 转换时序 

16 cycle

12 cycle

῀
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表 4-27 ADC 时序参数 

  
 

ᵝ 
ṿ ṿ 

CLK  62.5 - ns 

TS SoC  0 - ns 

TH SoCḠ  10 - ns 

TD_EOC EOC  - 13.5 ns 

TD_B ₮  - 16 ns 

4.8.2 电气特性参数 

表 4-28 ADC 电气参数 

  
 

ᵝ 
ṿ ῖ ṿ ṿ 

DC  

₮ ₮ᵝ   12  bit 

INL №  +/- 0.84  LSB 

DNL №  +/- 0.46  LSB 

Ẓ  Ẓ   0.45  %FS 

   0.02  %FS 

῀ 

CH[7̔0] ῀  0.01*VREF  0.99*VREF V 

CIN ῀   11.52  pF 

 

SoC    1 MHz 

CLK Һ    16 MHz 

₮  ₮   12   

ꜚ  

SINAD Ḥ  
 64.8(Fin=1.47K)  DB 

 62.6(Fin=107K)  DB 

SFDR ꜚ  
 84.9(Fin=1.47K)  DB 

 81.7(Fin=107K)  DB 

HD2 ԋ  
 -104(Fin=1.47K)  DB 

 -87.1(Fin=107K)  DB 

HD3 ҈  
 -94.1(Fin=1.47K)  DB 

 -80.6(Fin=107K)  DB 

THD ̂ԓ ̃ 
 -87.2(Fin=1.47K)  DB 

 -79.3(Fin=107K)  DB 

ENOB ₮ ᵝ  
 10.5(Fin=1.47K)  bit 

 10.1(Fin=107K)  bit 
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ᵝ 
ṿ ῖ ṿ ṿ 

VREF  0.5*VCCO0  VCCO0 V 

῀ 

VIH ῀  0.7*VCC VCC  V 

VIL ῀ᵞ   0 0.3* VCC V 

₮ B[11̔0] 

VOH ₮  0.7* VCC   V 

VOL ₮ᵞ    0.3* VCC V 

ᶫ  

VCCO0 /  2.97 3.3 3.63 V 

VCC  1.08 1.2 1.32 V 

IVCCO0 /   750(Fin=107K)  uA 

IVCC   4(Fin=107K)  uA 

Ipd ῏   0.15  mA 

 

4.9 编程接口时序标准 

GW1NSR ↓ FPGA֟ GowinCONFIG 6 ̆

ꜚ ȁ ꜚ ȁMSPI ȁSSPI ȁCPU ȁSERIAL

̆ UG290,ȇGowin FPGA֟ ΎȈȂ 

4.9.1 JTAG 模式接口时序标准 

GW1NSR ↓ FPGA֟ JTAG IEEE1532 ‰

IEEE1149.1 ‰Ȃ 

JTAG Ҋ ⌠ GW1NSR ↓ FPGA֟

SRAMҬ̆ ҡ Ȃ 

JTAG 4-9 Ȃ 

图 4-9 JTAG 编程模式时序示意图 
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表 4-29 JTAG 编程模式时序参数 

 ӈ ṿ ṿ 

Ttckftco 
TCKҊ ⌠ ₮ ̂Time from TCK 

falling edge to output̃ 
 10ns 

Ttckftcx 
TCKҊ ⌠ ₮ ̂Time from TCK 

falling edge to high impedancẽ 
 10ns 

Ttckp TCK ̂TCK clock period̃ 40ns - 

Ttckh TCK ̂TCK clock high timẽ 20ns - 

Ttckl TCK ᵞ ̂TCK clock low timẽ 20ns - 

Tjps JTAG ̂JTAG PORT setup timẽ 10ns  

Tjph JTAG Ḡ ̂JTAG PORT hold timẽ 8ns  

4.9.2 AUTO BOOT 模式接口时序标准 

AUTOBOOT Ԑ ᵣ GW1NSR ↓ FPGA֟

⇔ ѿ ̆ Mode=000Ȃ Ҋ̆

҉ ̆FPGA ῤ׆ Flash

ⱴ Ȃ 

ῤ Flash JTAG ̆ ̆ᵞ ‖

RECONFIG_N ҉ ꜚ ̆ ῏

4-10 Ȃ 

图 4-10重新上电时序图 

 

图 4-11 RECONFIG_N 触发时序图 

 

῏ 4-30 Ȃ 
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表 4-30重新上电和 RECONFIG_N 触发时序参数 

 ӈ ṿ ṿ 

Tportready
1 

VCC, VCCX VCCO ⌠ READY ҉ ̂Time from 

application of VCC, VCCX and VCCO to the rising edge of 

READỸ 

50μs 200μs 

Trecfglw 
RECONFIG_Nᵞ ‖ ̂RECONFIG_N low pulse 

width̃ 
25ns  

Trecfgtrdyn 
RECONFIG_NҊ ⌠ READY ᵞ ̂Time from 

RECONFIG_N falling edge to READY low̃ 
- 70ns 

Treadylw READYᵞ ‖ ̂READY low pulse width̃ TBD  

Trecfgtdonel 
RECONFIG_NҊ ⌠ DONEᵞ ̂Time from 

RECONFIG_N falling edge to DONE low̃ 
- 80ns 

˻ 

MODE0=0 ᴆ ҉ ҹ 200μs̆MODE0=1 ҹ 50μsȂ 

4.9.3 SSPI 模式接口时序标准 

SSPI ̆ FPGAᵬҹ׆ ᴆ̆ Host SPI

GW1NSR ↓ FPGA֟ ̆ Mode=001Ȃ 

SSPI 4-12 Ȃ 

图 4-12 SSPI 编程模式时序图 
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῏ 4-31 Ȃ 

表 4-31 SSPI 编程模式时序参数 

 ӈ ṿ ṿ 

Tsclkp SCLK (SCLK clock period) 15ns - 

Tsclkh SCLK (SCLK clock high time) 7.5ns - 

Tsclkl SCLK ᵞ (SCLK clock low time) 7.5ns - 

Tsspis SSPI PORT (SSPI PORT setup time) 2ns - 

Tsspih SSPI PORTḠ (SSPI PORT hold time) 0ns - 

Tsclkftco 
SCLKҊ ⌠ ₮ (Time from SCLK 

falling edge to output) 
- 10ns 

Tsclkftcx 
SCLKҊ ⌠ ₮ (Time from SCLK 

falling edge to high impedance) 
- 10ns 

Tcsnhw CSN ‖ ̂CSN high timẽ 25ns - 

Treadytcsl 
READY҉ ⌠ CSNᵞ (Time from 

READY rising edge to CSN low) 
  

Treadytsclk 
READY҉ ⌠ ѿҩSCLK (Time from 

READY rising edge to first SCLK edge) 
TBD - 

ԅ ҉ ̆ᶏ SSPI GW1NSR ↓ FPGA֟

̆ Ҋץ ᴆ̔ 

 ̧ SSPI ᶏ  

҉ ∆ ╠ѿ ̆RECONFIG_N ҹľNON-RECOVERYĿ

Ȃ 

 ̧ ꜚ  

҉ RECONFIG_Nѿҩᵞ ‖Ȃ 

4.9.4 MSPI 模式接口时序标准 

MSPI ̆ FPGAᵬҹҺ ᴆ̆ SPI Һꜚ׆ Flash

̆ Mode=010ȂGW1NSR-2/2C MCLK

2.4MHz̆GW1NSR-4C/4 ᴆ MCLK 2.1MHzȂMCLK

+/-5%Ȃ 

MSPI Ώ῀ Flashӊ ̆ ҉

RECONFIG_N ᴆ ȂGW1NSR-2 GW1NSR-2C ᴆ

ѿ ꜚ MSPI ᵬ̆ ̆ ҉ RECONFIG_N

Ῥ ᵬȂ 

MSPI 4-13 Ȃ 
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图 4-13 MSPI 编程模式时序示意图 

 

Ҭ ҩ ӈ 4-32 Ȃ 

表 4-32 MSPI 编程模式时序参数 

 ӈ ṿ ṿ 

Tmclkp MCLK (MCLK clock period) 15ns - 

Tmclkh MCLK (MCLK clock high time) 7.5ns - 

Tmclkl MCLK ᵞ (MCLK clock low time) 7.5ns - 

Tmspis MSPI PORT (MSPI PORT setup time) 5ns - 

Tmspih MSPI PORTḠ (MSPI PORT hold time) 1ns - 

Tmclkftco 
MCLKҊ ⌠ ₮ (Time from MCLK 

falling edge to output) 
- 10ns 

Treadytmcsl 
READY҉ ⌠ MCS_Nᵞ (Time 

from READY rising edge to MCS_N low) 
100ns 200ns 

Treadytmclk 
READY҉ ⌠ ѿҩMCLK (Time 

from READY rising edge to first MCLK edge) 
2.8μs 4.4μs 

4.9.5 DUAL BOOT 模式(GW1NSR-2C/2) 

GW1NSR-2C/2 ᴆ ң DUAL BOOT ̔Mode=100

Mode=110Ȃ 

Mode=ľ100Ŀ̆ GW1NSR-2C/2 ᴆᴨᾢ׆ ꜚ̆

̆ ᴆῬ ῤ Flash Ȃ 

Mode=ľ110Ŀ̆ GW1NSR-2C/2 ᴆᴨᾢ׆ Flash ꜚ̆

Flash ̆ ᴆῬ ῤ Flash ̕ Flash

ҹ ̆ ᴆҌ ᵬȂ 

4.9.6 DUAL BOOT 模式(GW1NSR-4C/4) 

GW1NSR-4/4C ᴆ DUAL BOOT TN101, ԍ
Ԑ ᵣ GW1N-4 DUAL BOOTҊ Ȃ 
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4.9.7 CPU 模式 

CPU Ҋ̆HOST DBUS GW1NSR ↓ FPGA֟

̆ Mode=111Ȃ ԅ ҉ ̆ᶏ CPU

GW1NSR ↓ FPGA֟ ̆ Ҋץ ᴆ̔ 

 ̧ CPU ᶏ  

҉ ∆ ╠ѿ ̆RECONFIG_N ҹ

ľNON-RECOVERYĿ Ȃ 

 ̧ ꜚ  

҉ RECONFIG_Nѿҩᵞ ‖Ȃ 

4.9.8 SERIAL 模式 

SERIAL H̆ost ұ GW1NSR ↓ FPGA֟

̆ Mode=101Ȃ ԅ ҉ ̆ᶏ SERIAL

GW1NSR ↓ FPGA֟ ̆ Ҋץ ᴆ̔ 

 ̧ SERIAL ᶏ  

҉ ∆ ╠ѿ ̆RECONFIG_N ҹ

ľNON-RECOVERYĿ Ȃ 

 ̧ ꜚ  

҉ RECONFIG_Nѿҩᵞ ‖Ȃ 
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5器件订货信息 

5.1 器件命名 
˻ 

 ̧ Speed Grade ԍ LX UX Ȃ 

 ̧ ῏ԍ Ḥ ̆ 2.2֟ Ḥ ↓ 2.3 Ḥ ↓ Ȃ 

 

图 5-1 GW1NSR-2 器件命名方法–ES 

-

Product Series

GW1NSR

Logic Density

2 1,728 LUTs

Core Supply Voltage

LX  Vccx:1.8V

UX Vccx:2.5V/3.3V

Optional Suffix

ES: Engineering Sample

Package Type

QN QFN

PIN Number

GW1NSR LX QN 48 ES2 P

ῤ  PSRAM
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图 5-2 GW1NSR-2C 器件命名方法–ES 

-

Product Series

GW1NSR

Logic Density

2 1,728 LUTs

Core Supply Voltage

LX  Vccx:1.8V

UX Vccx:2.5V/3.3V

Optional Suffix

ES: Engineering Sample

Package Type

QN QFN

PIN Number

GW1NSR LX QN 48 ES2

C:ARM Cortex-M3

C P

ῤ PSRAM

 

图 5-3 GW1NSR-4 器件命名方法–ES 

-

Product Series

GW1NSR

Logic Density

4 4,608 LUTs

Core Supply Voltage

LV  Vcc:1.2V

Optional Suffix

ES: Engineering Sample

Package Type

MG MBGA

PIN Number

GW1NSR LV MG 64 ES4 P

ῤ PSRAM

 

图 5-4 GW1NSR-4C 器件命名方法–ES 

-

Product Series

GW1NSR

Logic Density

4 4,608 LUTs

Core Supply Voltage

LV Vcc:1.2V

Optional Suffix

ES: Engineering Sample

Package Type

QN QFN

MG MBGA

PIN Number

48

64

GW1NSR LV QN 48 ES4

C:ARM Cortex-M3

C P/G

P: ῤ HyperRAM/PSRAM

G: ῤ NOR FLASH
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图 5-5 GW1NSR-2 器件命名方法–Production  

-

Product Series

GW1NSR

Logic Density

2 1,728 LUTs

Core Supply Voltage

LX  Vccx:1.8V

UX Vccx:2.5V/3.3V

Grade

C Commercial 

I Industrial 

Package Type

QN QFN

PIN Number

GW1NSR LX QN 48 C6/I52

Speed 

4 Slowest

5 

6 Fastest

P

ῤ PSRAM

 

图 5-6 GW1NSR-2C 器件命名方法–Production  

-

Product Series

GW1NSR

Logic Density

2 1,728 LUTs

Core Supply Voltage

LX  Vccx:1.8V

UX Vccx:2.5V/3.3V

Grade

C Commercial 

I Industrial 

Package Type

QN QFN

PIN Number

GW1NSR LX QN 48 C6/I52

Speed 

4 Slowest

5 

6 Fastest

C:ARM Cortex-M3

C P

ῤ PSRAM

 
 

图 5-7 GW1NSR-4 器件命名方法–Production  

-

Product Series

GW1NSR

Logic Density

4 4,608 LUTs

Core Supply Voltage

LV  Vcc:1.2V

Grade

C Commercial 

I Industrial 

Package Type

MG MBGA

PIN Number

GW1NSR LV MG 64 C6/I54

Speed 

4 Slowest

5 

6 Fastest

P

ῤ PSRAM
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图 5-8 GW1NSR-4C 器件命名方法–Production  

 

-

Product Series

GW1NSR

Logic Density

4 4,608 LUTs

Core Supply Voltage

LV  Vcc:1.2V

Grade

C Commercial 

I Industrial 

Package Type

QN QFN

MG MBGA

PIN Number

48

64

GW1NSR LV QN 48 C6/I54

Speed 

4 Slowest

5 

6 Fastest

C:ARM Cortex-M3

C P/G

P:ῤ HyperRAM/PSRAM

G:ῤ NOR FLASH
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5.2 器件封装标识 

Ԑ ᵣ֟ └ԅ ᴆḤ ̆ 5-9 5-12 Ȃ 

图 5-9 GW1N SR-2 器件封装标识示例 

   GW1NSR-LX2
   Q N 4 8 P C 6 / I 5
   Y Y W W
   L L L L L L L L L

   GW1NSR-LX2QN48PC6/I5
   YYWW
   LLLLLLLLL

Part Number
Date Code

Lot Number

Part Number

Date Code
Lot Number

 

图 5-10 GW1NSR-2C 器件封装标识示例 

   GW1NSR-LX2C
   Q N 4 8 P C 6 / I 5
   Y Y W W
   L L L L L L L L L

   GW1NSR-LX2CQN48PC6/I5
   YYWW
   LLLLLLLLL

Part Number
Date Code

Lot Number

Part Number

Date Code
Lot Number

 
 

图 5-11 GW1NSR-4 器件封装标识示例 

   GW1NSR-LV4
   M G 6 4 P C 6 / I 5
   Y Y W W
   L L L L L L L L L

   GW1NSR-LV4MG64PC6/I5
   YYWW
   LLLLLLLLL

Part Number
Date Code

Lot Number

Part Number

Date Code
Lot Number

 
 

图 5-12 GW1NSR-4C 器件封装标识示例 

   GW1NSR-LV4C
   Q N 4 8 P C 6 / I 5
   Y Y W W
   L L L L L L L L L

   GW1NSR-LV4CQN48PC6/I5
   YYWW
   LLLLLLLLL

Part Number
Date Code

Lot Number

Part Number

Date Code
Lot Number

 

˻ 

҉ Ҭ ѿ ҍ ԋ ҹľPart NumberĿȂ 
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