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I0_ddr_dq DQ_WIDTH E'd'rec“o DDR2 SDRAM
I0_ddr_dgs DQS_WIDTH E'd'recno DDR2 SDRAM H”
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1. IP Core Generator
~ e v
Dp ' Tools \' " Y DpIP Core Generator
. ~ ao A A
GOWIN IP [ 8-1 A
8-1 IP Core Generator
"N GOWIN FPGA Designer - [Design Summary] E@@‘
|| File Edit Project Window Help _ =]
B | ., StartPage
o) S synplify Pro
4 ddr2_test - [0\ £ [P Core Generator Project Summary
GW2A-55-PB % FloorPlanner ect File: D:\Text\ddr2_test\ddr2_test.gprj
get Device: GW2A-55-PBGA484-8 Device Series: GW2A

#  Timing Constraints Editor
Simulation » fice Part: GW2A-55 Package Type: PBGA484
Gowin Analyzer Oscilloscope

#< Options...

Design | Procezs | P Start Page | 1 Design Sunmary x| ‘

Output g x

Open project: D:\Text\ddr2 test\ddr2 test.gprj

Output

2. DDR2 Memeory Interface IP
D Memory Interface * { D, DDR2 Memory Interface’
DDR2 Memory Interface IP - 8-2 A
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8-2 DDR2 Memeory Interface IP
[ GOWIN FPGA Designer - [IP Core Generator] =)

UL Ble Edit Project Tools Window Help —TeTx
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i T e i =
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GW2A-55-PBGA4E4-g | |Name el
4[5 P Core DDR2 Memory Interface
4 DDR
4 DDR1
' DDR Memory Interface Information
'l DDR PHY Interface 1
4 DDR2 Type: DDR2 Memory Interface
&% DDR2 Memory Interface
5% DDR2 PHY Interface Vendor: GOWIN Semiconductor
a FIFO Summary: The DDR2 Memory Interface IP provide a complete solution for
56 FIFO customers to use DDR2 Memory. This IP located between the DDR2
'\ FIFO 5C L Memory and the user logic include with GoWin Memory Controller and
4 13C Physical interface, reduces the user's effort to deal with the DDR2
I3C Memory command interface by providing a simple generic system
“ MIPI interface to the user.
5 MIPT RX
S MIp1 TX

4 [ RAM Based Shift Register
5 RAM Based Shift Register
4 SDRAM Controller
SDRAM Controller(With emb...
" SDRAM Controller(With exte... ~
4 [0 ] v Copyright® GOWIN Semiconductor. All Rights Reservad.

Design | Frocess v Start Page O Design Sumary | & IF Cors Generator B |

Output B x

Open project: D:\Textlddr2 test\ddr2 test.gprj

Output | Error | Warming | Infe |

3. DDR2 Memeory Interface IP 0
DDR2 Memeory Interface IP 0 “ 8-3
A
0 T DDR2 Memory Controller b o
[ DDR2 Memeory Interface IP T D

0~ PHY Physical interface™ b p 0
DDR2 Memeory Interface IP b o
A a b H ~ o T H B 7 H W

T A

I Ca
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Create In:

Maodule Wame:

Type | Options

ey

DDR2 Memory Interface
File
Target Device: GHZA-S5-FBGA484

1dr?_memory_inter face_top

Timing

D:4Texthddr?_testisre\DDEZ_Memory_Interface

File Hame: DIRZ_Memory_Tnterface

el
URd

(o]

Add to Current Project

Select Memory

Memory Type: [MT4THE4M1E-3 -

Memory CLock: 2T0MHz (5 (200 - 400) <=»* 3703 ps

Data Fus
Dq Width: Dram Width: |5

Memory Address

Rank hddress: 1 5

Banlk Address: ]

Eow Address: |13 Column Addrvess: |10

Addr Hidth: 27

Data Width: B4

Mazle Width: g
Ece

CLE Ratio: 1:Z2

Reference Clock: (20000 p: w | <~ S0.000 MHz

0K ][ Cancel ][ Help

Help
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8-4 Help
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/[ DDR2 Memory Interfar %\

Sl

(= ‘ @ file:///D:/Gowin/1.8/IDE/ipcore/DDR2/doc/ddr2_help.html

Wk m oy

DDR2 Memory Interface

Information

Type: DDR2 Memory Interface

Vendor: GOWIN Semiconductor
The DDR2 Memory Interface IP provide a complete solution for customers to use DDR2 Memory.

Summary: This IP located between the DDR2 Memory and the user logic include with GoWin Memory

e Controller and Physical interface, reduces the user's effort to deal with the DDR2 Memory

command interface by providing a simple generic system interface to the user.

Options

Desc n

Type
Memory Type Choose the type of DDR2 Memory which consumer use
CLK Ratio This is the Memory Controller clock to DDR2 Memory clock ratio.

Memory Clock

The consumer desire DDR2 Memory working frequency.

Reference Clock

PCB input clock.

DIMM Type DIMM Type.
This is the memory DQ bus width. This parameter supports DQ widths from 8 to a maximum of 72
Dg Width inincrements of 8. The available maximum DQ width is frequency dependent on the selected
memory device.
Dram Width When Memory Type choose Custom, Dram Width can be modified.

Rank Address

This is the number of bits required to index the RANK bus.

Bank Address

This is the number of memory bank address bits. Memary Type choose Custom, Bank Address
can be modified.

Row Address

This is the DRAM component address bus width.Memory Type choose Custom, Row Address can
be modified.

Column Address

This is the number of memory column address bits.Memory Type choose Custom, Column
Address can be modified.

Addr Width

This is the memory address bus width.It is equal to Rank Width + Bank Width + Row Width+
Column Width.

IPUG506-1.3
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Data Width It is equal to 4*Dq. -
Mask Width It is equal to Data Width/Dram Width.
ECC This is the error correction code, available in 72-bit Dg Width configurations.
Option
Burst Mode This is the memory data burst length.
Burst Type This is an option for the ordering of accesses within a burst.
User Refresh Thisf parameter indicates if the user manages refresh commands. Can be set for either the User or
Native interface.
CAS Latency This is the read CAS latency.
Additive Latency This is the additive latency in memory clock cycles.
Write Recovery This is Write Recovery.
Rtt Nom This is the nominal ODT value.
Addr Cmd Mode This parameter is used by the controller to calculate timing on the memory addr/cmd bus.
OUTPUT DRV This is the DRAM reduced output drive option.
DDR2 DQSN Enable Dgs_n port switch.
Timing
tRTP Period This is the READ-to-PRECHARGE command delay.
tRP Period This is the PRECHARGE command period.
tWTR Period This is the WRITE-to-READ command delay.
tRC Period This is the ACTIVE-to-ACTIVE command delay.
tRAS Period This is the minimum ACTIVE-to-PRECHARGE period for memory.
tRCD Period This is the ACTIVE-to-READ or —~WRITE command delay.
tFAW Period This is the minimum interval of four active commands.
tRRD Period This is the ACTIVE-to-ACTIVE minimum command period.
tCKE Period This is the minimum CKE pulse time.
tREFI Period This is the average periodic refresh interval for memory.
tRFC Period This is the REFRESH-to-ACTIVE or REFRESH-to-REFRESH command interval.
tDLLK DLLK cycle number.
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5. H
3t New H * |k DDR2 Memeory
Interface IP 7 GW2A-55 GW2A-18 GW2AR-18"3 A
GW2A-55y4 o ~ 4y PBGA484A Module Name

* ) - w [ ddr2_memory_interface_topl
k A File NamelL IP p” p DDR2 Memeory
Interface IP D’ 4w [ DDR2_Memory_Interfacel: "
k A Creat IN P o 7 v Wl o\
\src\DDR2_Memory_Interfacel: , " k A" 1 I Addto

Current Projiectl: IP v [ #® T
v 85 A

85 H
I'\,'M Customize IP lilér

i
DDR2 Memory Interface 5]
File
Target Dlevice: GW2A-55-PEGA404
Create In: D:VTextbddr?_testisrc\DIEZ Memory Interface ()

Module Name:  1dr?_memory_interface_top File Name: DIRZ Memory Interface Add to Cwrrent Project
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6. Type \

Type \T°
Select Memory
I —-—

Data Bus
Memory Address

B

Memory Address T h

Column
o

H -

~

b b
8-6 Type 1

Q DDR2p

DDR2p

DDR2 {

Custom ¢

a

Rank Bank Row

" GUly -
DDR2 {

A Customize IP

#dd to Current Project

DDRZ2 Memory Interface
File
Target Deviee: GHZA-S5-FEGA34
&= O ddr_addr120] e [ Create In: D:hTexthddr?_testhsrc\IDRZ Memory Interface
rst_n 4—
{0 dd bankza] sr_cotnan e | | Modele Hane!  ddrZ menmory interface top File Hane: DDEZ Memory Interface
0 .dd_c_n wi_data[B30] [e—
wr datn_en ja— | | Te [ Options | Timing
4O ddr ras_n
wi_dats_mas «7-0] [4—= Select Memory
“4— O_ddr,
= amd_sn 4= Wemory Type: | MTATHE4MLE-3 - CIE Batio: 1:2
emd(2:0] f—
| Odd_we n Wemory CLock: 2TOMHz |2 (200 - 400) <-> 3703 ps
ddr26:0] [
4— O _ddr_ [
Saen ek Data Bus
burst [a—
| O _dor_cke . A
ol Tiq Width Dran Width: &
— O_ddr_odt
- ref_sck = Memory Address
o O o reset wr_dsta_rdy [~
i Rark Address: 1 2 Bark Address: 3
_ init_calih_complete [—=
| O _damit) U Bow hddress: |13 Colunn Address: |10
10 ddr dal150 d_dsta_velid {—
{10, e hasi1 0 rd_dste_end [ hdde Widthe 27
1d_datm[B:0] =i
) = ! Tata Width: 64
B |0 ddr_dgs_n{1:0] s out
Mask #idth: B
l Eee
I & &

Reference Clock: |20000 p= w | <-> 50.000 MHz

0K ][ Pl ][ Help

7. Options \
Memory options

5

Mode Register Setting
I

Generation Config
» w P
v A
Options \
wo A

8-7

~ IBUFa OBUF

T

-

a  port

& MT47H64M16-3 p
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8. Timing
Command and Address Timing

... o
Refresh” Reset and Power Timing
=

8-8 Timing 1
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