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1ῗԓ ῳ 

1.1 ῳῪ  

Ύ׃ ԅ ԍ Ԑ FPGA DDR2/DDR3 Ữ ̆ Ữ

ᴆ ̆ FPGA I/O№ ȁ ȁ ȁ

PCB ȁ ȁᴏ ̆ ꜛ Ḥ ȁ

ᵞⱳ ȁᵞ Ữ ᴆ Ȃ 

Ύץѿҩ ᵬ ҹᶛ̆ ׃ Ԑ

FPGA DDR3 ᴆ F̆PGA GW2A-LV18PG256̆

Ữ ᾣ̂ Micron Ὲ̃ ֟ DDR3 SDRAM ᴆ̆

ҹ MT41J128M16JT-125:K̆ң ҹ ⌠ Ȃ

Ҋ̔ 

1-1 Gowin FPGA ғ DDR3  

DDR3_BA[2..0]
DDR3_A[13..0]

DDR3 SDRAM
2Gbit

DDR3_DQ[15..0]

DDR3_UDQSn

DDR3_LDQSn

DDR3_UDQSp

DDR3_LDQSp

DDR3_UDM

DDR3_LDM

DDR3_CASn

DDR3_RASn

DDR3_WEn

DDR3_ODT

DDR3_CK_EN

DDR3_CSn
DDR3_RSTn

DDR3_CKn

DDR3_CKp  
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1.2 ֥  
ΎҬ Ḥ ԍץҊ֟ ̔ 

 ̧ GW2A ↓ FPGA֟ ̔GW2A-18̆GW2A-55̕ 

 ̧ Micron DDR2̆DDR3̆DDR3L 

1.3 ῗ  
Ԑ ᵣ www.gowinsemi.com.cn Ҋץ ȁ Ҋץ

῏ ̔ 

 ̧ GW2A ↓ FPGA֟ Ύ 

 ̧ GW2A ↓ FPGA֟ ҍ Ύ 

 

ᾣ www.micron.com/ Ҋץ ȁ Ҋץ ῏  ̔

 ̧ 2Gb_DDR3_SDRAM.pdf 

 ̧ TN-41-13 DDR3 Point-to-Point Design Support.pdf 

 ̧ TN-46-14 Hardware Tips for Point-to-Point System Design.pdf 

 ̧ TN-46-19 LPSDRAM Unterminated Point-to-Point System Design.pdf 

 ̧ TN-52-02 Point-to-Point System Design Layout and Routing Tips for 

LPDDR2 and LPDDR3 Devices.pdf 

1.4 ɻ  

1-1Ҭ↓₮ԅ ΎҬ₮ ῏ ȁ ῏ ӈȂ 

 1-1 ɻ  

ȁ  ῃ  ӈ 

FPGA Field Programmable Gate Array ↓ 

PG256 PBGA256 PBGA256  

OSE8 8 to 1 Serializer 
8ᵝ ῀ȁ1ᵝұ ₮

ұ  

OSE8_MEM 8 to 1 Serializer with Memory Ữⱳ 8:1 ұ  

DDR Double Data Rate SDRAM Ṑ ꜚ Ữ  

SSO Simultaneous switching outputs ῏ ₮ 

SDP Single die package  

ODT On-Die Termination ҉  

PDN Power Delivery Network ᶫ  

SI Signal Integrity Ḥ  

 

http://www.gowinsemi.com.cn/
http://www.baidu.com/link?url=WLTwfLxCcAfOlhJWqyuPRIb-3_N6tYfvRO-NyvXms4i
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1.5 ғ  
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:///C:/Users/root/AppData/Roaming/Microsoft/Word/support@gowinsemi.com
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2FPGA I/O ⅎ  

 

2.1 FPGA I /O ⅎ  

ҹ DDR3 ᴆ№ I/O╠̆ ᾢ FPGA ᴆ Bank№ ̆

ҩ Bank I/O ’ȂGW2A ↓ FPGA№ҹ 8ҩ I/O Bank ̆

2-1 Ȃ 

2-1 FPGA Bank ⅎ  

IO Bank 6

GW2A

IO Bank 7

IO Bank 3 IO Bank 2

IO
 B

a
n

k
 0

IO
 B

a
n
k
 1

IO
 B

a
n

k
 4

IO
 B

a
n

k
 5

 

GW2A-18 ᴆ PG256 № 2-2 Ȃ 
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2-2 GW2A -18 ᴌ PG256 ⅎ  

 

Ҋ ҹ GW2A-18 ᴆ PG256 ↓ Ȃ 

 2-1 GW2A -18 ᴌ PG256 ∆  

 
GW2A-18 

PG256 

I/O / №

/LVDS1 

BANK0 29/14/10 

BANK1 20/10/10 

BANK2 20/10/7 

BANK3 29/13/10 

BANK4 36/18/12 

BANK5 36/18/11 

BANK6 18/9/8 

BANK7 16/7/5 

I/O  207 
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2.2 DDR3 I /O  
MT41J128M16 ᴆ̆96pin FBGA ̆῍ 47ҩ I/Ŏ

CS ᵞ̆↕ 46ҩ I/O Ȃ 

I/OḤ Ҋ̔ 

 2-2 DDR3 Ḫ ∆  

Ḥ  I/O 

DQ[7:0] 8 

LDQS,LDQS# 2 

LDM 1 

DQ[15:8] 8 

UDQS,UDQS# 2 

UDM 1 

CK, CK# 2 

CKE 1 

A[13:0] 14 

BA[2:0] 3 

CS# 1 

RAS# 1 

CAS# 1 

WE# 1 

ODT 1 

 47 

2.3 I /O ⅎ ∑ 
Ḡ DDR3 DQ[7:0]ȁLDQSnȁLDQSp LDM Ḥ №

FPGA ѿ DQ ̆ № ⌠ԅ DQ5Ȃ 

Ḡ DDR3 DQ[15:8]ȁUDQSnȁUDQSp UDM Ḥ №

FPGA ѿ DQ ̆ № ⌠ԅ DQ6Ȃ 

ȁ פ └ Ḥ Ҍ ѿ DQ Ȃ 

№ CK CK#Ḥ № ⌠ FPGA ῃ № Ȃ 

2.4 FPGA I/O  
Ԑ FPGAῤ I/O ̆I/O ץ ῤ

Һ 2Ṑ 4Ṑ̆ 1:2 1:4 Ȃ 

1:2 Ҋ̆ FPGAῤ Һ ҹ 100MHz̆I/O ҹ

200MHz̆҉Ҋ ̆ ҹ 400MbpsȂFPGA

GPIO ̆ ץ ≠ FPGA GPIO Ȃ 

1:4 Ҋ̆ FPGAῤ Һ ҹ 100MHz̆I/O ҹ

400MHz̆҉Ҋ ̆ ҹ 800MbpsȂҍ DDR3

Ḥ №Ḥ FPGA҉ ѿ №Ḥ Ȃ ѿ №

₮ѿҩ ↕̆ ץ ᵬ 1:4 ȂҌ № ҹ LVDSȂ

DQ13Ḥ ⌠ IOB32A ↕̆ IOB32B Ҍ Ῥҍ DDR3 ῒ
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Ḥז Ȃ ץ Ȃ 

ҹԅ ᴰ ̆ FPGA ᵬ 1:4 ҊȂ 

2.5 I /O ⅎ  
҉ № ̆FPGA ᵬ 1:4 Ҋ̆ FPGA 44

№Ḥ ̆ Bank4ȁBank5 Bank6 DDR3 ᴆȂ 

№ Ḥ Ҋ ̔ 

 2-3 DDR3 ∆  

Ḥ  №  DQ  OSE8 OSE8_MEMҩ  

DQ[7:0] 8 

DQ5 

8ҩ OSE8_MEM 

LDQS,LDQS# 1 1ҩ OSE8_MEM 

LDM 1 1ҩ OSE8_MEM 

DQ[15:8] 8 

DQ6 

8ҩ OSE8_MEM 

UDQS,UDQS# 1 1ҩ OSE8_MEM 

UDM 1 1ҩ OSE8_MEM 

CK, CK# 1 

Ҍ

ѿ DQ  

1ҩ OSE8 

CKE 1 1ҩ OSE8 

A[13:0] 16 16ҩ OSE8 

BA[2:0] 3 3ҩ OSE8 

CS# 1 1ҩ OSE8( ᵞ) 

RAS# 1 1ҩ OSE8 

CAS# 1 1ҩ OSE8 

WE# 1 1ҩ OSE8 

ODT 1 1ҩ OSE8 
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3  

3.1  

DDR3 ᴆ ȂFPGA

Ȃ 

3.1.1 VDD ɻVDDQ  

NCP3170ADR2G ῏ ̆ 3AȂ 

3-1 VDD/VDDQ  

 

3.1.2 VREFCAɻVREFDQ 0.75Vҏ  

DDR ᴆҒ ΐ̆ ⱳ ̆ 4Ă

5AȂ 
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3-2 VREFCA/VREFDQ  

 

3.2 FPGA  

FPGA FPGA Bank № ̆ ҍ DDR3

I/O № Ȃ 

3.2.1 Bank ⅎ  

Ԑ FPGA ῤ ҹ 1.0V ҍ̆ DDR3 Bank4ȁBank5ȁ

Bank6 ҹ 1.5V̆ῒז Bank № Ȃ 



3  3.2FPGA  
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3-3 GW2A18 FPGA Bank ⅎ  

 

3.2.2 Bank I /O ⅎ  

FPGA I/O 1:4 Ҋ̆ҍ DDR3 Ḥ

№Ḥ FPGA҉ ѿ №Ḥ ȂDDR3 № № ⌠ FPGA

ῃ Ȃ ⌠ №Ḥ Ạ ῀ ̆ ȁ ῏ Ȃ 
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Bank4  

3-4 Bank4 I/O ⅎ  

 

Bank5  

3-5 Bank5 I/O ⅎ  

 

Bank6  

3-6 Bank6 I/O ⅎ  
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3.3 DDR3  

DDR3 ᴆ DQ/DQSḤ ODT̆ ԍ Ữ Ҍ

Ȃҹ ADDR/CMD/CNTRLḤ 49.9ɋ ̆

ΎҬ ̆ᵖ ᴨ Ȃ №

ҹ 100ɋȂ 

3-7 DDR3  
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4PCB  

4.1 └  

4.1.1 ᴌ  

ᴆ ᵝ ̆ ̆ Ҍᵖᶏ

̆ ᴪᶏ ̆ ̆ Ḥ Ḥ Ȃ ᴆ

ᴨ ᵝ 4-1 Ȃ 

4-1 Gowin FPGA ғ DDR3 ᴌ  
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4.1.2 └  

Ԑ FPGAҍ DDR3 4-2 ̔ 

4-2 Gowin FPGA ғ DDR3 └  

 

4.2  

4.2.1 8  

PCB ῏ ῏ Ȃ ҹ ᶫ

ᵞ Ȃ Ḥ Ӟ ⌠ Ȃ 8

̆ 4-3 ̆ 1ȁ3ȁ6ȁ8 ҹḤ ̆ 2ȁ7

̆ 5 ҹ ̆ 4 ҹ ῍ Ȃ 

ҍ DDR3 ԅ 3 ̆ 2

̆ ⌠ ̆ ⁞ץ ұ Ȃ ȁ └ 6ȁ

8 Ȃ Ḥ ̆ᴪ ̆

ꜚȂ 

4-3 8 ӎ 
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4.2.2 6  

ᾣ ᶏ Έ PCB ̆ Ḥ Ữ

ȁḤ Ḥ ‗ ̆ ᴏ Ḥ

ȂҊ ѿҩΈ PCB ̆ ҩῤ ȂῒҬ: 

 ̧ 1ȁ3ȁ4 Ḥ  

 ̧ 6 Ḥ (VDD1)  

 ̧ 2 ҹ  

 ̧ 5 ҹ (VDD)  

4-4 6 ӎ 

 

4.3 ᶱ ЃPDNЄ 

4.3.1 PDN  

ᴰ ⱴ̆ ᵩ ᴪ⁞ ȂDDR3 ᴆ

16bit̆ ̆ ҩ I/O ῏ ₮(SSO) ’Ȃ

SSO ̆ ῀ ᶫ ̆ ≢ VDDQ

VSSQ ҉Ȃ PDN Ҍ ̆SSO ҉֟ ̆

ѿ ↓ Ȃ 

ᴆ ҹ ѿҩẫ PDN Ḡ̆ ҉ ᴆ

ᶫ Ȃ ҉ ѿҩ ȁ PDN Ҋ̔ 

1. Ḡ׆ ⌠ FPGA ῤ ᴆ ᵞȂ

ᵞ Ȃ 

2. ᾛ ᶏ Ȃ └̆ Ḡ VDD/VSS

VDDQ/VSSQ Ȃ 

3. ҹԅ ⱬ V̆DD/VSS VDDQ/VSSQ ῤ ԑ

̆ ץ ᾧ VDD VDDQ̆VSS VSSQ ῍ Ȃ 

4. FPGA ῤ ᴆ ץ̆

┬Ȃ 

5. ᴏ ̆ Ḡ PDN ẫ ̆ ᵩ

ṿ Ȃ 
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4.3.2  

PCB ҉ ᵝ ̆ ץ

ᴰ ̆ ᵬ Ṝ̆ ᴪ ᴰ ֟

̆ ץ └ ꜚ̆ ҹḤ ᶫ Ȃ 

DDR3 №ҹῤ ̂VDD/VSS̃ DQ ̂VDDQ/VSSQ ,̃

ԍῤ DQ ᵞ̆ ῤ ṿ Ȃ

100nF⌠ 1uFӊ ȂDDR3 ΐ ҉ ̆ Ҍ

ῃᶭ ̆ ҹ ҩ № ѿҩ Ȃ 

DDR3 ҍ ѿ PCB ҉̆

Ҍ ṿ ̆↕ ץ ҹ VDD/VSS VDDQ/VSSQ 100nF

̆№≢ ҩ ѿ ̆ ̆

ӊ ̆ Ȃ 

ԍ ȁ פ └Ḥ VTT ̆ ҩ ᵄ

ѿҩ 100nF ̆ ᵝ ҍ ̆ 4-5 ̔ 

4-5 VTT  

 

4.3.3  

VDDȁVDDQȁVSS VSSQ Ȃ

̆ ԍ 8milȂ׆ᶫ ⌠ ᴋᵥ ̆

20mil̆ץ⁞ Ȃ 4-6 Ȃ 
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4-6  

 

4.4 Ḫ  

4.4.1 Ḫ ⅎ  

ҹԅ Ḃ ̆ DDR3 ᴆ Ḥ № ׆̆ ⅞№₮ ῤ

Ḥ Ḥ ȂDDR3῍№ҹ 5 ̔ᵞ ȁ ȁ №

ȁ ȁ └ Ȃ Ḥ Ҋ Ȃ 

 4-1 DDR3 ᴌḪ ⅎ  

Ḥ  Ḥ  

DQ[7:0] 

ᵞ  LDQS,LDQS# 

LDM 

DQ[15:8] 

 UDQS,UDQS# 

UDM 

CK, CK# №  

A[13:0] 
 

BA[2:0] 

CKE 

└  

CS# 

RAS# 

CAS# 

WE# 

ODT 
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4.4.2  

҉ Ḥ № ̆ Ḥ ѿ ̆ Ḡץ ῤ

Ḥ ȁѿ Ȃ ≢ Ḥ ̆ ̆

Ḥ ӊ ̆ Ҍ ңҩȂ

’Ҋ̆ ҍ / └/ № Ȃ 

ѿ ̆ ԍῤ ׃ Ҍ ̆ᴰ ӞҌ Ȃῤ

׃ PCB ‗ Ȃ PCB ̆ ץ̆

Ҍ ̆ ῤ ⁞ 10% ᴰ

̆ Ḥ ᴰ Ȃ ̆ ῤ

№ ̆ ץ Ȃ ↕̆ ᴋᵥ

Ȃ 

4.4.3  

ҩ PCB ’ ̆ ȁ Ȃ

Ҭ Ḥ 6mil̆ ṿҹ 50ß̕ №Ḥ ҹ

4.5mil̆ ҹ 9mil̆ ṿҹ 100ßȂ 

ᾣ ΎҬ Ҋ Ȃ 

4-7 ᾩ ῳҲ  

 

4.4.4  

ῤ Ḥ ̆ 4-8 ̆Group1

Group2№≢ҹҌ Ḥ S̆1ҹ ῤ S̆3ҹ S̆2ҹ Ȃ 
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4-8 ῪḪ Ḫ  

 

‗ԍ ҍ ӊ ׃ Ȃѿ ҹ

׃ 3ṐȂ ῤ ̂S1̃ ҹ 12mil̆ 8milȂ

̂S2 ҹ̃ 20mil̆ ṿҹ 8milȂ Ḥ ῃ ץ 8mil ̆

ұ ᴪ Ḥ ̂SI Ȃ̃ └̆ Ḥ

Ҍ Ȃ 

ұ ȁ ׃ Ḥ ₱ ; ԍḤ

ԍ 1v/ns ̆ ץ Ȃᵞ ᵩ ̆

ץ Ҍ SI ’Ҋ ұ Ȃ 

4.4.5  

ῒז ᴆ ’Ҋ̆FPGAҍ DDR3 ᴆ Ȃ

ԍ 1000mil (2.5cm) ↕̆ Ḥ̆ ᴪ ᶛ ⱴȂ 

ԍ ̆ 1000mil Ȃ

1200mil Ȃᵖ ’Ҋ̆ ≢ ̆

ᴪ ԍ 2000mil (5cm)̆ ᴪ Ḥ ‖ȁ ‖

Ḥ ̆ ᶫ Ȃ 

4.4.6  

DDR3 ᴆ Ḥ Ҥ ̆ ҹԅḠ Ḥ

ѿ ̆1000mil̂ 1inch̃ ᴰ ҹ 165psȂ ԍ 800 MHz

̆ ҹ 625psȂ Ḥ Ẓ № ᴪ

ӈ: 625ps * 1% = 6.25ps̕6.25ps 40milȂ ⌠

ῤ̆ץ1% ⌠ 40milץῤ̆ └ ±20milȂ 
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Ạ Ȃ Z ҉

Ȃ ‗ԍḤ Ȃ ҹ

Ҍ ̆ Ҍץ ҹ ѿҩ ṿȂ

Ȃ ṿ 20psȂ

ҩ ԍ Z LC Ȃ ԍ ’ ̆

ᶏ ȁ Ȃ 

DDR3 ᴆ Ḥ Ҋ̔ 

1. ῤḤ ̔ └ ±20mil̆ DQS № ҹ ῤ

Ȃ 

2. / └ ῤḤ ̔ └ ±20milȂ 

3. Ḥ ̔ └ ±50milȂ 

4. ῒז ṿ 250mil̂42ps Ȃ̃

ҹ №Ḥ Ḥ ⱬ ̆Ḥ ̆ №

Ḥ ᴰ Ȃ 

5. № Ḥ ̔ └ 10milȂ 

4.4.7  

ԍ ‰ (Z0)50ß̆ ¤10%̆ №Ḥ

100ß̆ ¤10%Ȃ ҩ ṿ ץ ҍ DDR3 ᴆ

FPGA ᴆ Ȃ ֲ Z0̆ └

׃ ץ̆ ⌠ Ȃ 

ꜚ ҍ ̆ ץ ᶃ Ḥ ȂDDR3 ᴆ

DQ ҉ (ODT)̆ ѿ ᶏ ᴆ ꜚ └ DQ

̆ DDR3 ᴆ ꜚ̆ ⱴԅ ̆

⌠ Ҭ ᶫ Ȃ 

ԍ DQ ̆ ᶏ DDR3 ᴆ ODTⱳ ̆ Ώ

ᵬ D̆DR3ῤ ODT ҹ 60ß̆ Ҭ̆ῤ ODT῏ ̆ ꜚ

34ß 40ßȂ 4-9 ̔ 

4-9  

 

ᴏ ̆ҹ ADDR/CMD/CNTRLḤ 40ß-60ɋ VTT

ץ̆ Ḥ ꜚ ⱬȂ ҹ ADDR/CMD/CNTRLḤ
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DDR3 ᴆᶷ 49.9ɋ ̆ ᴨ Ȃ 

4.5  

4.5.1  

Ḥ ̆ ᾧ ̆

4-10 Ȃ ҍ Ḡ 30mil̆ 4-11

Ḥ̆ ₮ Ȃ Ḥ ѿҩ VSSQ VDDQ

Ȃ 

ԍ Ώ ᵬ̆῏ Ḥ CK/ CK#ȁDQȁDM DQS̆ ֓Ḥ

ῒזḤ ңṐ̆ Ḥ ȂDQȁDQS

ץ VSSQҹ ̆ ⌠ ᵞȂ VSSQ Ҍ

̆ Ḥפ ץ VDDQ Ȃ 

4-10 ⅎ◙ 
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4-11 ғ  

 

₮ ̆Ḥ ңҩ Ҭ ᵝ ̆ ᾧ

Ȃ 4-12 ̔ 

4-12  

 

4.5.2  

ᴆ ѿ֓ ̆ ̆ᴪ Ҍ ȂῬⱴ҉Ḥ

̆ ̆ ᴪᶏұ ⱴ̆ Ȃ 

4-13 ̆ Ḥ ң ₮̆ ץ Ҭ ₮ѿ ̆

ץ ҉ ̆ Ȃ 4-14 ̆ ̆

ⱴ ̆ Ȃ 
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4-13  

 

4-14 ꜘ Ѓ ҿ Ї ҿ Є 

 

4-15 ԅ /פ / └ ᴏ ̆

ң ’ Ȃ ᴏ ᶏ ҹ 180 mV̆

Ҍᶏ ֽҹ 99 mVȂ 



4PCB  4.5  

 

TN662-1.0 25(28) 

 

4-15 /ת / ┼ ᴕ  

 

4.5.3 Ḫ  

PCB Ҭ Ȃ ԍ Ḥ (

) ̆ ҹ Ȃ ᴏ

̆ ԅ ̆ ⌠

ҩ ̆ ⌠Ҍ Ȃ 

Ḥ ̆ ̆ ⱬ Ȃ ᴨ Ḥ

̆ ᵝԍḤ ̆ғ Ҍ ԍ 5milȂ ↕Ḥ

ᴪ ⱴȂ ԍ 8 ̂4.1.1 ̃̆ 2ȁ7 ҹ

̆ Ḥ 3ȁ6 ̆ 

Ḥ 1 3 ӊ ̆ ȂḤ

1 6 ̆ Ȃ ᶏ ң ’Ҋ

̆p Ҍ Ḥ̆ 1 6 ̆

̆ Ҍ ӊ ⌠ѿ Ȃ ⱴ Ȃ

Ặ ץ ᶏץ̆ Ȃ 

ᴆ ῤ ̆ ⱴ ̆ҹḤ ᶫ

̆ ≢ ᴆ ҉̆ ҹ ᴆ ҉ Ȃ 

׆ ⌠ ℗ ̆↕ ѿ

ҩ ԍ ⌠ ̆ ̆ 4-16 Ȃ ᴪ

ⱴ̆ ץ ᾧȂ 








