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1ῗԓ ῳ 

1.1 ῳῪ  

Gowin DDR2 Memory Interface IP Һ ῤ IP ҍ

ⱳ ȁ ȁ ȁ ȁ ȂҺ ԍ ꜛ

ԅ Gowin DDR2 Memory Interface IP ֟ ȁ ᶏ

Ȃ 

1.2 ֥  

ΎҬ Ḥ ԍ GW2A(R) ↓ FPGA֟ ̔ 

1. GW2A-18 
2. GW2AR-18 
3. GW2A-55 

 

1.3 ῗ  

Ԑ ᵣ www.gowinsemi.com.cn Ҋץ ȁ Ҋץ

῏ ̔ 

1. GW2A ↓ FPGA֟ Ύ 

2. GW2AR ↓ FPGA֟ Ύ 

3. GowinԐ ᴆ  

http://www.gowinsemi.com.cn/
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1.4 ɻ  

1-1Ҭ↓₮ԅ ΎҬ₮ ῏ ȁ ῏ ӈȂ 

1-1 ɻ  

ȁ  ῃ  ӈ 

FIFO First Input First Output ᾢ ᾢ₮ ↓ 

IP Intellectual Property ֟  

RAM Random Access Memory Ữ  

LUT Look-up Table  

GSR Global System Reset ῃ ᵝ 

ECC Error Correcting Code  

 

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:///E:/temp/support@gowinsemi.com
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2  

Gowin DDR2 Memory Interface IP ѿҩ DDR2ῤ IP̆

JESD79-2F ‰ Ȃ IP DDR2ῤ └ ̂Memory Controller̆

MC̃ҍ ̂Physical InterfacĕPHỸ ȂGowin DDR2 

Memory Interface IPҹ ᶫѿҩ פ ̆ᶏῒҍῤ

ԑ ̆ Ȃ 

2-1 Gowin DDR2 Memory Interface  IP 

Gowin DDR2 Memory Interface IP 

 GW2A-18ȁGW2AR-18ȁGW2A-55 

 3-1 

ט֜ ᴆ 

ᴆ Verilog (encrypted) 

 Verilog 

TestBench Verilog 

 

ᴆ Synplify_Pro 

ᴆ GoWinYunYuan 
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3Ӏ ғ  

3.1 Ӏ  
 ̧ GW2A-18ȁGW2AR-18ȁGW2A-55 FPGA ᴆ̕ 

 ̧ ҍ ҙ ‰ DDR2 SDRAM ᴆ ΐ JESD79-2F Ὶ

̕ 

 ̧ DDR2 MCҍ PHY ᶛҹ 1:2̕ 

 ̧ Ữ ҹ 8ȁ16ȁ24ȁ32ȁ40ȁ48ȁ56ȁ64 72ᵝ̕ 

 ̧ ↓ RDIMMȁUDIMM SODIMMῤ ̕ 

 ̧ x4ȁx8 x16҈ ῤ ̕ 

 ̧ 4 8̕ 

 ̧ ECC̕ 

 ̧ CL̕ 

 ̧ AL̕ 

 ̧ tFAW̕ 

 ̧ tRAS̕ 

 ̧ tRCD̕ 

 ̧ tRFC̕ 

 ̧ tRRD̕ 

 ̧ tRTP̕ 

 ̧ tWTR̕ 

 ̧ ꜚ ҉ ODT └̕ 

 ̧ ꜚ┘ ꜚ┘ ̆ ꜚ┘ Ȃ 

3.2 ᵲ ғ  
Gowin DDR2 Memory Interface IP DDR2 SDRAM

533MbpsȂ ҹ 4̆ ҹ 50%Ȃ ҹ 8̆ ҹ 90%Ȃ 
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3.3 ⌐  
Gowin DDR2 Memory Interface IP Verilog ̆ ԍ Ԑ

GW2A-18ȁGW2AR-18ȁGW2A-55 ↓ FPGA ῒ̆ ≠ ’ 3-1

̆ ῏ ῒז Ԑ FPGA҉ ̆ ῏ Ḥ Ȃ 

3-1 ⌐ ‟ 

DQ_WIDTH LUTs REGs I/O fMAX(MHz) 
ᴆ 

↓ 

 

 

8(x8) 1061 1009 151 

266MHz 
(533Mbps) 

GW2A55 
GW2A18 

-6 
-7 
-8 

16(x8) 1312 1365 231 

24(x8) 1557 1721 311 

32(x8) 1639 2077 391 

40(x8) 1845 2433 471 

48(x8) 2060 2789 551 

56(x8) 2271 3145 631 

64(x8) 2483 3501 711 

72(x8) 2694 3857 791 

 

˻ 

3-1Ҭ̆Gowin DDR2 Memory Interface ҹ 27ᵝ̆DRAM WITDH

ҹ x8Ȃ 
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4ꜗ  

4.1 ᵩ  

Gowin DDR2 Memory Interface IP 4-1 ̆Һ

Memory ControllerȁPhysical Interface Ȃ 4-1Ҭ User Design

FPGAҬ ҍ DDR2 SDRAM Ȃ 

4-1 Gowin Mem ory Interface IP  

Memory

Controller

Physical

Interface

MC/PHY

Interface

FPGA

User

Design

DDR2

SDRAM

rst

clk

addr

cmd

   cmd_en
wr_data

mask

wr_data_en

wr_data_end

cmd_ready

rd_data
rd_valid

rd_end

ddr_addr

ddr_ba

ddr_ck

ddr_ck_n

ddr_cs_n

ddr_ras_n

ddr_cas_n

ddr_we_n

ddr_reset_n

ddr_dm

ddr_dq

ddr_dqs

ddr_dqs_n

 
 

4.2 Memory Controller  
Memory Controller Gowin DDR2 Memory Interface IP Һ

̆ᵝԍ User Designҍ PHYӊ ȂMemory Controller

ȁפ ҍ ̆ ѿ ỮȂ 

Ώȁ פ Memory ControllerҬ ץ̆

῏ ȂMemory Controller └ ҍ ̆

PHY DDR2 SDRAM ̆ Ώ ᵬȂ 
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4.3 PHY 
PHY ᶫԅ MCҍ DDR2 SDRAMӊ ӈҍ ̆

MCῤ └ ̆פ DDR2 SDRAM ᶫ ҍ

Ḥ Ȃ 

PHY 4-2 Һ̆ ҩ №̆≢ҹ∆ ȁ

ȁ פ └ I/O Ȃ 

4-2 DDR 2 PHY  

I/O ᾝ
I/O ᾝ DDR2

SDRAM

DDR2

SDRAM
Memory

Controller

Memory

Controller

∆
∆

/פ

└

/פ

└

PHY
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4.3.1 √ ᾣ 
∆ Һ DDR2 SDRAM҉ ∆ ‰Ȃ

∆ ҍ ‰ӊ ̆Ḥ ñinit_calib_completeòᴪ ᵞ ̆ ҩ

∆ Ȃ 

ҏ √  

JESD79-2F ‰ ҉̆ DDR2 SDRAM̂ DIMM̃

∆ ̆ ᵝȁ ᶏ ȁ ZQ ‰ Ȃ 

 

4.3.2 ᾣ 
Ώ Ȃ 

 

4.3.3 ┼ ᾣ 
/פ └ ҹ ̆ MC ҍפ Ḥ ̆ ҍ

̆ Ώȁ ̆ פ ⌠ I/O Ȃ 
 

4.3.4 I /O ᾣ 
I/O Һ /פ ᴰ ȁ ȁפ

Ḥ Ȃ 
 

4.4 Ӏ ꜗ  
Memory Interface IP Ҋⱳץ ̔ 

 ̧ DDR2 SDRAM∆ ̕ 

 ̧ ȁ  ̕פ

 ̧ Ώ ̕ 

 ̧ ̕ 

 ̧ ┘ ̕ 

4.4.1 √  
DDR2 SDRAM ‰ ᵬ Ώȁ ᵬȂ ҉

PHYᴪ DDR2 SDRAM ∆ ‰ ᵬ̆∆ ∆

init_calib_completeȂ 

∆ ᵬ Ḥ ̆ 4-3 Ȃ 

4-3∆ Ḥ  

  
 

4.4.2 ғ  ת
addrȁcmdȁcmd_en ᵬ ҍפ Ȃ 

 ̧ addrҹ ̕ 

 ̧ cmdҹ פ ̕ 

 ̧ cmd_enҹ ҍ ᶏפ Ḥ ̆ Ȃ 

Ҭ̆ ҍ ῤ BankȁRankȁRowȁ

 1  2  3  4  5  6  7  8  9  10 

clk

init_calib_complete
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Columnӊ ѿ ῏ ̆ Ҭ̆

Bank-Rank-Row-Column ᶭ ↓̆ῒ 4-4 !

⌠ Ȃ Ȃ Ҭ̆ ᶫ Ȃ 

4-4 Rank-Bank-Row-Column  
A

0

A

1
A

2

A

3
A

4

A

5

A

n

Bank AddrRank Addr Row Addr Column Addr

User

SDRAM

ŀŀ ŀŀ

 
 

cmd פ 4-1 ̔ 

4-1 cmd  ת

 cmd[2:0] פ

Read 3ôb001 

Write 3ôb000 

 

̆ ȁפ ᶏ Ḥ ӊ 4-5 ̆

cmd_readyҹ ̆ MC ץ ̆פ פ ץ ῀ MC FIFOҬ̕

cmd_readyҹᵞ ̆ MC  Ȃפ

cmd_enҹ ̆ cmdҍ addr ̆ cmd_ready ᵞ

cmd_en ҹ ↕̆ cmd_enȁcmdҍ addr Ḡ cmd_ready

ҹ ̆ פ ῀ MCȂ 

4-5 ɻת ғᶕ Ḫ  

 
 

4.4.3    
wr_dataȁwr_data_wrenҍ wr_data_end

Ώ Gowin DDR2 Memory Interface IP Ώ̆ ᴪ

DDR2 SDRAMȂ 

 ̧ wr_dataҹΏ ̕ 

 ̧ wr_data_enҹΏ ᶏ ̆ ῒҹ Ώ ̕ 

 ̧ wr_data_end ╠ Ҋ̆Ώ῀

ѿҩ ̕ 

 ̧ Ώ Ҭ̆ wr_data_rdyҹ ̆ MC ץ Ώ

̕ 

 ̧ wr_data_rdyҹᵞ ̆ ԅΏ ̆ wr_dataȁ

wr_data_enҍ wr_data_end Ḥ ̆ wr_data_rdyҹ ̆

4-6 Ȃ 
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4-6   

 

 
Ώ ҍ פ ӊ ’̆ 4-7 ̔ 

 ̧ Ώ ҍΏ פ ̕ 

 ̧ Ώ Ώ ╠ӊפ ̕ 

 ̧ Ώ Ώ ӊפ ̆p Ώ Ҍ 2ҩ Ȃ 
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4-7Ғ ‟Ґ  ғ ת  

 
ԍ MCҍ PHY ᶛҹ 1̔2̆ ҹ BL8 ̆

Ώ ңҩ clk ̆ 4-8 ! ⌠ Ȃ ғ̆wr_data_end

Ώ ԋҩ ץ̆ Ώ Ȃ 

 1  2  3  4  5  6  7  8  9 

CMD

ADDR

DATA

DATA

DATA

clk

cmd

addr

cmd_en

cmd_ready

wr_data_rdy

wr_data

wr_data_en

wr_data_end

wr_data_1

wr_data_en_1

wr_data_end_1

wr_data_2

wr_data_en_2

wr_data_end_2
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4-8 ҿ BL8    

 

4.4.4  
rd_dataȁrd_data_validҍ rd_data_end DDR2 

SDRAM Ȃ 

 ̧ rd_dataҹ ̕ 

 ̧ Ḥ rd_data_validҹ ̆ ῒҹ ̆

rd_data ̕ 

 ̧ rd_data_end ╠ Ҋ ѿ ̆

Ȃ 

ҩ ̆ פ ᶭ

Ȃ 

4-9  

 
ҍΏ ᵬ ᵌ̆ ԍ MCҍ PHY ᶛҹ 1̔2̆

ҹ BL8 ̆ ңҩ clk ̆ 4-10 ̔ 

 1  2  3  4  5  6  7  8  9 

WRITE

ADDR

DATA0 DATA1DATA1

clk

cmd

addr

cmd_en

cmd_ready

wr_data_rdy

wr_data

wr_data_en

wr_data_end

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

READ

ADDRADDR ADDR

READ READ

DATA DATA DATA

clk

cmd

addr

cmd_en

cmd_ready

rd_data

rd_data_valid

rd_data_end
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4-10 ҿ BL8  

 

 

4.4.5 ═  
═  

DDR2 SDRAM Ữ ↓ Ҍ ┘ Ḡ Ҍҡ ̆

Gowin DDR2 Memory Interface IP DDR2 SDRAM ┘

ȂGowin DDR2 Memory Interface IPפ tREFI ֟ ┘ ┘̆פ

֟פ M̆C ѿ Ώ פ ᴪ̆ PreCharge Bank̆

Refresh ┘̆פ ᵬΐ ᴨᾢ Ȃ 

═  

sr_req ┘ ̂self refresh̃ ̆ DDR2 

SDRAM ῀ ┘ Ȃ ┘ Ҋ̆DDR2 SDRAMᴪ ꜚ┘

Ữ ↓̆ Gowin DDR2 Memory Interface IP ┘  Ȃפ

Gowin DDR2 Memory Interface IP DDR2 SDRAM ┘

̆ᴪ Ḥ sr_ack̆ DDR2 SDRAM ῀ ┘ Ȃ 

═  

ץ ┘ ҹ ┘ ̆ ñUSER_REFRESHò

ҹñONòȂ ᴋ ┴ ref_req MC ₮┘ ̆

cmd MC ₮ῒ Ȃפ ┘ פ ̆ref_req

ѿҩ ̆ ┘ פ ̆MCᴪ ref_ackḤ ̆

ѿҩ ̆ 4-11 Ȃ 

4-11 ═  

 
┘ ᵬ ᴪ MC Ȃפ

┘ ᵬ╠̆MCᴪᴨᾢ פ ᵬȂ ₮

 1  2  3  4  5  6  7  8  9 

READ

ADDR

DATA0 DATA1DATA1

clk

cmd

addr

cmd_en

cmd_ready

rd_data

rd_data_valid

rd_data_end

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

clk

ref_req

ref_ack
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┘ ҍ ӊפ ̆ ᾧ tREFI Ȃ 

’Ҋ̆ ┘ ҊῈץ ᵬ̆ ѿפ

ᴰ ̆  tRCDȁ CLȁ ᴰ ȁtRP ̆ғ

┘ tREFI ╠ ̆ ң ┘

ҹ̔ 

ὸ ὸ ὅὒ τ ὸ ὸ ὲὄὃ 

Ҭ̆ ꜚ ┘ ̆ DDR2 SDRAM ∆

┴ ₮ѿҩ ┘ ץ̆ ┘ ‰Ȃ
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5 ∆  

Gowin DDR2 Memory Interface IP IO 5-1 Ȃ 

5-1 Gowin DDR2 Memory Interface  IP IO ∆  

Ḥ  ᵝ    

User Interface 

addr ADDR_WIDTH Input 
῀̆Ḥ ץ

parameter 

cmd 3 Input פ  

cmd_en 1 Input 

ҍפ ᶏ Ḥ ̔ 

0̔  

1̔  

cmd_ready 1 Output 
Memroy 

Interface ҍפ  

rd_data 
APP_DATA_WIDT
H 

Output  

rd_data_end 1 Output 
╠ ₮ ѿ

rd_data  

rd_data_valid 1 Output 

rd_data Ḥ ̔ 

0̔  

1̔  

burst 1 Input Ḡ ̆ ῀ 0̕ 

wr_data 
APP_DATA_WIDT
H 

Input Ώ  

wr_data_end 1 Input 
╠

wr_data ѿҩ  

wr_data_mask 
APP_MASK_WIDT
H 

Input ҹwr_data ᶫ Ḥ  

wr_data_rdy 1 Output 
MC ץ

 

wr_data_en 1 Input 

wr_dataᶏ Ḥ ̔ 

0̔  

1̔  

sr_req 1 Input ┘  
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Ḥ  ᵝ    

sr_ack 1 Output ┘ Ḥ  

ref_req 1 Input ┘  

ref_ack 1 Output ┘ Ḥ  

clk 1 Input ῀  

rst_n 1 Input ᵝ ῀̆ᵞ ᵝ 

ddr_rst 1 Output 
IP ᵝḤ ̆ʟ

ᶏ ̆ ᵝ 

init_calib_compl
ete 

1 Output ∆ Ḥ  

clk_out 1 Output 
̆ ҹMemory 

Clk 1/2 

ecc_err 
APP_DATA_WIDT
H/32 

Output ECC Ḥ ₮ 

DDR2 SDRAM Interface 

O_ddr_addr ROW_WIDTH Output 
Row ̂ פ ȁ̃Column

̂ ȁΏ  ̃פ

O_ddr_ba BANK_WIDTH Output Bank  

O_ddr_cs_n CS_WIDTH Output ̆ᵞ  

O_ddr_ras_n 1 Output Row Ḥ  

O_ddr_cas_n 1 Output Column Ḥ  

O_ddr_we_n 1 Output RowΏᶏ  

O_ddr_clk CK_WIDTH Output 
ᶫ DDR2 SDRAM Ḥ

 

O_ddr_clk_n CK_WIDTH Output ҍddr_ck №Ḥ  

O_ddr_cke CKE_WIDTH Output DDR2 SDRAM ᶏ Ḥ  

O_ddr_odt ODT_WIDTH Output ῤ Ḥ └ 

O_ddr_reset_n 1 Output DDR2 SDRAM ᵝḤ  

O_ddr_dm DM_WIDTH Output DDR2 SDRAM Ḥ  

IO_ddr_dq DQ_WIDTH 
Bidirectio
n 

DDR2 SDRAM  

IO_ddr_dqs DQS_WIDTH 
Bidirectio
n 

DDR2 SDRAM Ḥ  

IO_ddr_dqs_n DQS_WIDTH 
Bidirectio
n 

ҍddr_dqs №Ḥ  
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6  

Gowin DDR2 Memory Interface IP DDR2 SDRAM ᴆ̆

Gowin DDR2 Memory Interface ҩ ҍ

̆ΐᵣ №≢ 6-1 6-2 Ȃ 

6-1 Gowin DDR2 Memory Interface  

   

DRAM_TYPE Ữ  DDR2̕ 

DRAM_WIDTH DDR2 DQ  4, 8, 16̕ 

ADDR_CMD_MO
DE 

פ  1T, 2T̕ 

nCK_PER_CLK 
PHYҍMC ӊ

ᶛ 
2̕ 

nCS_PER_RANK ҩRank CS  1̕ 

APP_ADDR_WID
TH 

ᵝ   
RANK_WIDTH + BANK_WIDTH 

+ ROW_WIDTH + COL_WIDTH  ̕

BANK_WIDTH ῤ BANK  DDR2 SDRAM  

CS_WIDTH CSᵝ  DDR2 SDRAM  

RANK_WIDTH RANK  
ԍSingleҍDual rank ᴆ̆

ҹ1̕ 

ROW_WIDTH DRAM ROW  DDR2 SDRAM  

DM_WIDTH ᵝ  DQ_WIDTH/ DRAM_WIDTH 

DQ_WIDTH DQḤ  
DQ_WIDTH=DRAM_WIDTH * 
DQS_WIDTH 

DQS_WIDTH DQSḤ  DQ_WIDTH/8 

BURST_MODE   ñ4òȁñ8ò 

BURST_TYPE Ώ  ñSequentialò ñInterleavedò 

RTT_NOM Nominal ODT ṿ 
ñ150ò: 150  
ñ75ò: 75  
ñ50ò: 50  

RTT_WR 

Multiple-RANKҬ ԍΏ

Dynamic ODT ṿ 

ԍ Single-Component 

ñOFFò: RTT_WR disabled. 
ñ120ò: RZQ/2 
ñ60ò: RZQ/4 
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 RTT_WR ̕ 

APP_DATA_WIDT
H 

Ḥ  
APP_DATA_WIDTH = 2 * 
nCK_PER_CLK * DQ_WIDTH 

APP_MASK_WID
TH 

MaskḤ  
APP_DATA_WIDTH/DRAM_WID
TH 

USER_REFRESH  
└┘

ᵬ 
ñONò, ñOFFò 

 

6-2 DDR2  

  

tCK Memory (ps) 

tCKE CKEḤ ‖ (ps) 

tFAW 
ѿrankҬᾛ ԍ ҩ פ ̆

ṿ Ҍ ԍtRRD Ṑ 

tRAS ACTIVE⌠PRECHARGE  

tRCD ACTIVE⌠READ WRITE  

tREFI ῤ ┘  

tRFC REFRESH⌠ ACTIVE/REFRESH  

tRP PRECHARGE  

tRRD ACTIVE⌠ACTIVE  

tRTP READ⌠PRECHARGE  

tWTR WRITE⌠READ  

AL Additive Latency 

CL CAS Latency 

WR_CYC Write recovery for autoprecharge 
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7  

ҹ Ḃ ᶏ Gowin DDR2 Memory Interface IP̆ ᶫԅ

ѿҩ ̆ 7-1 Ȃ 

7-1  

Memory

Controller

Physical

Layer

MC/PHY
Interface

DDR2

test

Gowin Memory Interface IP

ddr2_syn_top

Key

deboun

ce
DDR2

SDRAM

Ref. Design

 
 

Ҭ d̆dr2_syn_top ᾝ̆ῒ ῀

ȁ ᵝ Ḥ ̆ 7-1 ȂDDR2_test ԍ֟

Gowin Memory Interface IP ȁ ҍ Ώ ̆פ ғ

ᾝ ȂKey_debounce ѿҩ ̆ ԍ

῏ └ ꞉ ֟ Ḥ ꜚȂ 

7-1 ddr2_syn_top ῇ ∆  

  

clk ῀ ̆ 50MHz 

rst_n ῀ ᵝḤ  

display ℗  

sw ℗ ῤ  
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DDR2_test֟ 8 Ώ ҍפ 8 ̆פ Ҍ Ώҍ

ᵬȂ ḱ Ώ῀ ̆ Memory Interface IP

№ Ȃ Ҭ̆ ῤ ҹ ᾣ

MT47H64M16-3̆ Burst Modeҹ BC4̆DQ ҹ 16ᵝȂ 

DDR2_testҍ Memory Interface IP ӊ №Ḥ ᴏ

7-2 Ȃ 

7-2 DDR2_test ⅎ Ḫ ᴕ  
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8  

IDEҬ IP Core Generator ΐ Gowin DDR2 

Memory Interface IPȂ ץ ᶏ ᾣ MT47H64M16-3ῤ ҹ

ᶛ̆׃ ԅҺ ȁ ץ ӈȂ 

  IP Core Generator 1.

̆ ₯ ҉ Tools Ҋ̆ ₯ IP Core Generator

̆ GOWIN IP ֟ ΐ̆ 8-1 Ȃ 

8-1  IP Core Generator  

 
 

 DDR2 Memeory Interface IP  2.

₯ Memory Interface ̆ ₯ DDR2 Memory Interfacĕ  

DDR2 Memory Interface IP ̆ 8-2 Ȃ 
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8-2  DDR2 Memeory Interface IP  

 
 

 DDR2 Memeory Interface IP  3.

DDR2 Memeory Interface IP ̆ 8-3

Ȃ 

Ҭ DDR2 Memory Controllerҍ ̆

⌠ DDR2 Memeory Interface IPҬ פ

̆ PHŶPhysical interfacẽҍῤ ̆

DDR2 Memeory Interface IP ҍ ῤ ̆

Ȃ ᶏ Ҍ Ḥ ̆ Ҭ Ḥ ᵝ ̆Ḥ ᴪ

ӊ Ȃ 
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8-3 IP  

 
 

  Help  4.

₯ 8-2 Ҋ Help Ҭ ҩ ׃ ̆

Ḃ IP H̆elp ׃ ѿ ̆

8-4 Ȃ 
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8-4 Help  
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 Ḥ  5.

҉ №ҹ Ḥ ̆ ╠ DDR2 Memeory 

Interface IP  GW2A-55 GW2A-18 GW2AR-18҈ Ȃ 

GW2A-55ҹᶛ̆ ҹ PBGA484ȂModule Name

֟ ᴆ ̆ ҹľddr2_memory_interface_topĿ̆

ḱ ȂľFile NameĿ IP ᴆ֟ ᴆ ̆ DDR2 Memeory 

Interface IP ᴆ̆ ҹľDDR2_Memory_InterfaceĿ̆

ḱ ȂCreat IN IP ᴆ ֟ ̆ ҹľ\

\src\DDR2_Memory_InterfaceĿ, ḱ Ȃ Ҋ ľAdd to 

Current ProjiectĿ ֟ IP ⱴ⌠ᵰ Ҭ̆

̆ 8-5 Ȃ 

8-5 Ḫ  
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 Type  6.

Type Ҭ̆ ᶏ DDR2ῤ Ḥ Ȃ 

 ̧ Select Memory  
 

 

 

 

 

 ̧ Data Bus  
 

 

 ̧ Memory Address  

Memory AddressҬҺ ΏDDR2ῤ Rank B̆ank R̆ow̆

Column Ḥ ̆ DDR2ῤ ĞUIᴪ ꜚ

Ώ̆ Custom↕ ᶏ DDR2ῤ

 

 ̧ Ҍ ᵬ  
 

 

8-6 Type  

 
 

 Options  7.

 ̧ Memory options    
 

 

 

 ̧ Mode Register Setting  
 

 

 

 

 

 

 

 ̧ Generation Config  

֟ IPҬ̆ ῀ IBUFȁOBUF ̆ ᶏ port

̆ Ȃ 

Options 8-7 ̆ Ҭ ᾣ MT47H64M16-3ῤ

ҹᶛȂ 
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8-7 Options  

 
 

 Timing  8.

 ̧ Command and Address Timing  
 

 

 

 

 

 

 

 

 ̧ Refresh̆Reset and Power Timing  
 

 

 

 

 

8-8 Timing  

 
 






