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7. DDR3 {5 L1641 &

7.1 MES50HP FF &R féifr

MES50HP & MREE RN I 4Gbit (512MB) DDR3 s J, %5 4 MT41K256M16. DDR3 [ e 2k
i REFE g 32bit. DDR3 SDRAM [ i i3 % 800Mbps (VEIHIE B H “MES50HP F A AR A 44 1
HFM.

7.2 SERER
AR DDR3 TP B 7 451F2, SHL DDR3 MBS, T MHE TAEFEMAMMH 0.
7.3 DDR3 #&#H| 8% {5/
PGL50H N A F 1Rt —E 5T A DDR memory =Ml #effk 7L, MCE TR E, R
1% SHE DDR memory P, A 40 NRF AL
> 3C#F DDR3
S FF x8. x16 Memory Device
RORALTE SRR 32 bit
YRGBT AXT4 BT
—A> AXI4 256 bit Host Port
Y5 Self refresh, Power down
% #F Bypass DDRC
% #7 DDR3 Write Leveling A1 DQS Gate Training
DDR3 i HRiE A1k 800 Mbps
7.4 EREIT
7.4.1 %35 DDR3 IP #%

PDS %% J5, 7 FZhAsIN DDR3 1P, 1%L T BB e k.
(1) DDR3 IP 3f4: 6 IP setup packet\DDR3\ipsxb hmic s vl 4

YV V V V¥V V VYV V V
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JHP > MES50HP v1 > 6 IP > DDR3

EX R

~

FEEFipEmR v
BR

[ ipsxb_hmic s v1 4.iar

&M HES

2022/11/1 8:23

Esid) F

IAR 3245 5,169 KB

(2) TP ZHPHE: 1 Demo_document\ THEAFRE\03_TP #2245 EEF R 16/

50HP > MESS0HP v1 » 1 3%2imEA » TE&ERR

FESUtE
=t
=1 01 PDSZIEIESFAM. pdf

= 02_PDSHUEEREFM.pdf

(= 03 PezesEEm R par ]

=% 04_FPGARCPLDEI & SEL. pdf

L 05 PDS5modelsimEt&{AEL pdf

7. 4.2 DDRS {5 Example T.18

e HHER

2023/1/10 11:34
2023/1/13 14:26
2022/10/29 11:01
2022/11/115:36

2022/10/28 20:52

v O
il Fih
Adobe Acrobat 344 1,214 KB
Adobe Acrobat 4% 4,473 KB
Adobe Acrobat 37 429 KB
Adobe Acrobat 344 1,307 KB
Adobe Acrobat 3 357 KB

1. 3THF PDS Ak, i THE ddr3 test, AW EFR, FTHF IP Compiler;

File Edit View Project Process Tools

_LI + =

Help

E E & i

Navigator g X ER-C TSN EtS e ] Froject Directory

Sources Files

a |

& PGL50H-6FBG484 = Summary

Flow Summary

Find:

Project Name:

2. 1%E$E DDR3 1P, HX4, %RJ5 Al Customize;
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@ IP Compiler 2022.1 - DDR3 Interface (1.4) (on admin)

File View Project Help

C Mt X |0 =

Pathname v1\2_demo\08_ddr3_test\ipcore\ddr3_test\ddr3_test.idf

I=P Instance Naje
=[] Module
& [ Memory e
£ (3] pistributed RAM Name DDR3 Interface

~4mF Distributed FIFO (1.2) .
4§ Distributed ROM (1.3) vexsion|1.4
-fgf Distributed Shift Regi Vendor  Pango
~#fmF Distributed Simple Dua .
~dmf Distributed Single Por nfermation

2

— Part (PDS settings)

dif DBRM Based Dual Port
Family Logos V]
~4iF DRM Based FIFO (1.6)
~4gf DRM Based ROM (1.5) ;| pevice EGL50H v
4ok DRM Based Simple Dual E !
] 4ok DRM Based Single Port Package FBG484 W
E m Multiplier
i Speed Grade -6 v

i Multiply-Accumulator (1.2
~gpF Multiply-Adder (1.1)

i ~4mf Simple Multiplier (1.2)
=) 3 eLL Output & X
~4gF PLL (1.5) Initializing ...
Compiling architecture definition.
Loaded 21 devices.
Loaded 83 IPs. (10)
Imported 1 IP instance.
(20/83)
‘Ready SYN

3. 7£ DDR3 & & AL Stepl 2R N &
@ Customize IP - DDR3 Interface (1.4), Instance ddr3_test T

s o B |35

Output

[ Generate

DDR3 Interface 1.4

Logos-PGL50H-FBG484--6

Step 2: Memory Options

Step 3: Pin/Bank Options Step 4: Summary

Type Options

Please select the memory interface type from the Memory Type selection.

Memory Type: DDR3 v

~Mode Options

Please select the operating mode for memory Interface.

Operating Mode: Controller + PHY v

—Width oOptions

Please select the data width which memory interface can access at a time.

Total Data Width:

~Clock settings

Input Clock Frequency: 50.000 % MHzZ(range:5-625MHZ)
Desired Data Rate: 800.000 % Mbps(range:600-800Mbps)
Actual Data Rate: 800.0 Mbps
~Write and Read Latency

CAS Write Latency(CWL): 5 W  tCK(range: 5)

(I
CAS Latency(CL): € w | tCK(range: 5-€)
Rdditive Latency(AL): CL-2 W ECK

~ Debug Signal

Enable Debug Signals

Ready

5YN

3/9



RIS ARS: /NIREE FPGA www.meyesemi.com

4. Step2 MU N XK E:

@ Customize IP - DDR3 Interface (1.4), Instance ddr3_test - [« ] x
| @ @ © 8 | B

Output

DDR3 Interface 1.4 1ogos-PGL50H-FBGAS4-—-6

Step 1: Basic Options Step 3: Pin/Bank Options Step 4: Summary

— Memory Part

Please selsct the memory part.Find an equivalent part or create a part using the 'Create Custom Part' button if the part you want is not 1

[ ] create Custom Part MT41K256M16xx-15E v

Drive options

To calibrate the output driver impedance, an external precision resistor (R2Q) is connected between the 2Q ball and VSSQ.

The value of the resistor must be 240chm +/-1 percent.

output Driver Impedance Control: RZ0/6 v

The ODT feature is designed to improwve signal integrity of the memory channel by enabling the DDR3 SDRAM controller to
independsntly turn on/off ODT.

RTT (nominal) -ODT: RZQ/M v

Ready

4. Step3 F&MEAI N B, A%k Custom Control/Address Group, & HIZIHR S HIHK.
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@ Customize IP - DDR3 Interface (1.4), Instance ddr3 test - 8 X
Dlsenerate | @ & & 8 | [ [S]
output
Symbol g X A
DDR3 Interface 1.4 Logos PCLSOH FBG4E4— €
Step 1: Basic Options Step 2: Memory Options Step 4: Summary
—Memory Pin Constraint File Select
Please select a fdc file which contains default memory pins constraint.
] Enabls fdc fils selsct
— Control/Address Pin Options
. m:":’: Please select the banks for the Control/Address in the architectural view below.
o control/Address Bank: B3 v
Please select the pins for the Control/Address in the architectural view below.
Enable CS_n(if cs_n is disabled,it should be considered NF maintained LOW through an external resister to GHND)
i Pleass select the groups for the Control/Address in the architectural view below.
Custom Control/Address Group |
Nete: Confirm to assign Control/Address signals to different pins. Incorrect "Pin Number" will be marked in red.
Signal Name Group Number Pin Number
RESET c1 v
CKE G8 v o |¥3 v
CK G8 v T v
CK_N GB v |T5 v
s GO v |G6 v
RAS GO v a7 v
CAS GO v |HE v
< v
[Reaay SYN
@ Customize IP - DDR3 Interface (1.4), Instance ddr3 test - 8 X
Dlcenerats| @ & @ [ |
output
Symbol b3 o/
& CAS GO wv  |HE v
WE GO v HE v
DT GO v | |GT (3
BAO GO v |E5 v
BAL GB v W v
BAZ G6 v NT W
[
- RO 6 v N6 v
Al Ge v R4 v
A2 G6 ~v |F6 ~
A3 Gl v |F3 v
A4 v
AS Gl v | |E4 v
A6 GB v |v3 v
A7 Gl v D2 v
A GE v o |ud v
RO G8 v | B5 v
AlQ GB v | |PB (3
All Gé v |T4 v
A12 G6 v BT v
A13 G8 P4 vl
< I o >
Ready SYN
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@ Customize IP - DDR3 Interface (1.4), Instance ddr3 test

Dlcenerate | @ @ ¢ 2 ‘

output

Symbol g X

s s 2710 —f

R4

AS

.13

R7

AB

G8

Gl

Gl

GE

GB

v |vs
v |E4
v |v3
v D2
v |ua
v |ES
“ | |E8
v (T4
v BT

~Data Pin Options

Please select the banks and gro

ups for the data in the architectural view below.

Signal Name

DQro-71
DQ(8-15])
DQI16-23]

0Q(24-31)

Bank Number

B3

B3

B3

B3

Group Numbst

v G5
v G4
v |63
v G2

Ready

5. Stepd NHEEL, i Generate T A% DDR3 IP;

@ Customize IP - DDR3 Interface (1.4), Instance ddr3_test

BE o b |5

Output

Symbol

axt_nomac37:03—

wns_azan 301

e

DDR3 Interface

1.4 Logos-PGL50H-FBG484--6

Step 1: Basic Options Step 2: Memory Options Step 3: Pin/Bank Options

—Basic Options

Memory Type
Operating Mode

Total Data Width
Density

Volt

Input Clock Frequency
Data Rate

Debug Signals

DDR3

: Controller + PHY

32

4Gk

1.5V
50.0MHz
300. 0Mbps
Enabled

— Memory Options

Memory Part
Row Address
Column Address
Bank Address

: MT41K256M16xx-15E
15

i 10
3

Output Driver Impedance Control : RZIQ/6

RTT (nominal) -ODT : RZQ/4
~ Pin/Bank Options

Contrel/Address Bank : B3
Cs_n : Enabled
DQ0-7] Bank : B3
DQ[8-15] Bank : B3
DQ[16-23] Bank : B3
DQ[24-31] Bank B3
0Q[0-7] Group 1 G5
DQ[8-15] Group : G4
DQ[16-23]) Group 1 G3
0Q[24-31] Group @ 62

Ready
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6. RFAARLIE, $ZULEEE$T I Example LF%:

2 Demo\08 ddr3 test\ipcore\ddr3 test\pnr

50HP > MES50HP v1 > 2 demo > 08 ddr3 test > ipcore » ddr3 test > pnr >

SR
=
~ compile
~ constraint_backup
—_ device_map
~ generate_bitstream
~ ipcore
~ log
~ place_route
~_ report_timing
~ synthesize
ddr_testfdc
@ ddr3 _test.backup 1.pds

@ ddr3_test.pds

e HEA

2023/2/23 22:02
2023/2/23 21:49
2023/2/23 22:03
2023/2/23 22:06
2023/2/23 21:50
2023/2/23 21:59
2023/2/23 22:06
2023/2/23 22:06
2023/2/23 22:02
2023/2/23 21:49
2023/2/23 21:41

2023/2/23 22:06

s

MR
M
R
pULSS
M
R
pULSS
I
iR
FDC 3%
PDS 324
PDS 3f4

7. FTHFTZE A free_clks ref clk A f A [A]—HF 8 :

test ddr.v

Foh

32 KB

18 KB

23 KB

19 parameter MEM DM WIDTH
parameter MEM DQS WIDTH
parameter CTRL ADDR WIDTH

) (
input
//input
input
output
output

U s W R

J o

1)) [ )
| ST ST AT NG T AN T N T N T AN T AN

=}

//uart
input
output

o)

w KN

output
output
output
output

i

wl

—
—

- o

H—

ha output

o ™

output
output
output
output
output
output
inout
inout
inout
output
output reg
output

[Tl

It

(3]

[MEM DQS WIDTH
[MEM DQS WIDTH
[MEM DQ WIDTH-
[MEM DM WIDTH-

]

o m - o5

g

1O U1 O s s s s B s s s B WW W W W W W W W W N
w N

W R

) -

MEM DQ WIDTH/8,
MEM DQ WIDTH/S,

= MEM ROW ADDR WIDTH + MEM BADDR WIDTH + MEM COL ?

[MEM ROW ADDR WIDTH-1:0]
[MEM BADDR WIDTH-1:0]
-1:0]
-1:0]

1:0]
1:0]

assign free clk = ref clk

;

2 []
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ref clk

rst board
pll lock
ddr_init done

uart rxd
uart txd

mem rst n
mem ck
mem ck n
mem cke

mem C3 n

mem ras_n
mem cas_n
mem wWe_n
mem odt
mem a
mem ba
mem dgs
mem dgs n
mem dg
mem dm

heart beat led

err flag led
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8. Xt “Step3 CLMET LI S FAREE I, IR SRR PR P UCE T BGAT 1

| Report Summary . Project Directory test ddr.v O & x
”N ‘ * | © ‘ Current device : PGL50H-6FBG484
Timing Constraints _
L]
=08 package view
O ool Tabs 0oe& x
N"n Q I/0 NAME" I/O DIRECTICN Loc BANK VCCIO IOSTANDARD DRIVE BUS_KEEPER SLEW i
Q 1 mem_dg[31] INOUT G3 BANK3 1.5 HSTL15_ T 8 NONE FAST
2 mem_dq[30] INOUT J4 BANK3 1.5 HSTL15 I 8 NONE FAST
EE 5 mem_dg[29] INOUT H3 BANE3 1.5 HSTL15 T 8 NONE FAST
-E 4 mem_dg[28] INOUT H5 BANK3 it HSTL15_I 8 NONE FAST
5 mem_dg[27] INOUT F2 BRNK3 1.5 HSTL1S5_I 8 NONE FAST
6 mem dqg[26] INOUT K7 BANK3 .5 HSTL15 I 8 NONE FAST
Z mem dq[25 INOUT Fl BANK3 1.5 HSTL15 I 8 NONE FAST )v
L B 7 LI IR
9. LU N B AT 41 4AE LED, SR ;
ddr init done OUTPUT B2
err flag led OUTPUT A2
heart beat led CUTPUT B3
pll lock OUTPUT A3

10. AlZ LU 7 SNEF TP B 465, T Example BRBRAL AL
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|@ 1P Compiler 2022.1 - DDR3 Interface (1.4) (on admin)

| File View Project

Ch& X |2 o0

Catalog Project

| ip
; El- (3 Module
£l (3 Memory
£l (] pistributed RAM
gk pistributed FIF

Help

| ﬁk Distributed rOMJ (1.3)
4k Distributed Shi

i fif pistributed sigr
; fak Distributed Siggle Port
i = (3 DRM
-{aF DRM Based Dua

1@: DRM Based FIF

1@: DRM Based ROMJ (1.5)

{uk DRM Based Simple Dual E

= (O3 Multiplier
daF Multiply-Accumylator (1.2
ﬁ}: Multiply-Adder [(1.1)
ﬁ}: Simple Multipljer (1.2)
E-([E3 PLL
fF PLL (1.5)
= 3 system
=l [Z3 DDR
B [@@ soft

£l 3 Ethernet
T AT (vl b

| |FAFilter | (20/83)

'|Ready

iew Datasheet

Pathname P7v1\27‘iema\Osiddr37test\ip:ore\ddr37\:esr_\pnr\ipcare\||‘ Browse ‘Proj E'ath|
Instance Name 3% customize

TP

Name DDR3 Interface

Version 1.4

Vendor Pango
Information

Part (PDS settings)

Family Logos
Device PGL50H
Package FBG484

Speed Grade

configuration

Qutput

Initializing ...

Compiling architecture definition.
Loaded 21 devices.

Loaded 83 IPs. (10)

7.5 LR

¥ BIFEAIE: 2 Demo\07 ddr3 test\ipcore\ddr3 test\pnr

T#FEF, WILLEF LEDL # =, LED2 %K,

LED3 [Nk,

LED4 %

=
—

Ul

s 4T

S%E U

LED 4w 5

ddr init done

AL e T

err_flag led

HE R R 5

heart beat led LEMES 3
pll lock P114A ¢ fe7n 4
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