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3.2Memory
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PEAERBh . AP SRR B AT g AR A F A, B Ok R IA £ 5%, VRN R
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A, FPGA SN E 7 3 KA gfE A 2k 5.6 (CRU, Configurable
Routing Unit), & FPGA W I B fe iRk R . AIICE ThAE H T
(CFU) #110B NEB#ES MM TR, i@ 7 CFU TR 10B
(P4 TR . A& T vl = = SR S IR B B A . Ak, GW2AR
25 FPGA P= it 326t 7 & 14 FI ah 48 S8, K& iR, &/ B 8407,
DL IR TS . VESR R TS % 3.7 IH4 . 3.8 K&k, 3.9 &/ E B,

3.2 Memory

GW2AR #51| FPGA 7 il AR e, R B Memory 2 & AR AN
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- FUHb R IE KRR A REIR . 2 B3 3
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“hHBOE a2, AR AT UAT Bl S A - R E S B E R R KRS SCRF 1,
2. 4. 8 FHEIURA, Al UEgmIER AT AP EESE. M asfx
HINRESE AL E AT TR HE, il 7 EAE RS 5 J 3. SDR SDRAM 2
BEESIRIFThEE & HRIEIThEE, Bbah, IRt TR E AR, H A
b A IS R U R M RE R R &AL

SDR SDRAM #2 H {4k B B 1l 3.3V, #%4% SDR SDRAM f#) BANK Hi,
JE 7R B F 3.3V, YNGR IESH 4 HAHE>4.1 TAEXM>ER 4-2,

B SR R ERAE IP Core Generator 3245 N #k/41E5 () SDR SDRAM
R E 1P, HIZRE 1P AT LLE 31588 SDRAM EHYIMGMN, &, H3l
TS A, P f IR 2 10 3 5 i R R ED AT, VRIS B 5%
IPUG279, Gowin SDRAM £ 25/ /7 15 5 -

3.2.2 DDR SDRAM

DS226-1.9.1

i
4R 45iZ. 250MHz/200MHz
AL 5. 16bits
75 & 128M bits
ZEor I EP i N5 5 CLK f1~CLK
W[k DQS
EkZ: (s
IR K R 45 4
Ig4~ BANK, 44~ BANK K/)NA 2M x 16 bits
Al g AN R U5 A7 2%
- A kb kR s R REIR . 2, 2.5, 3
- REKE: 2, 4, 8
R iP5 B T B s =X
N5 Rl DR
DM S5 #EiE A 0
ERIpE R =PTIEen
4,096 Hill & #H/64ms
o 78 FE A 4 S
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3 ZMN A

3.2Memory

e 25V+0.2V {EHHEE?
e SSTL 2#0

!
SIS % % 42 M7 TR
iz

GW2AR %% FPGA 7=/ % 5. 1{) DDR SDRAM & — /& i ) CMOS XU
IEEEE R FERI[F) 2 DRAM 5 7, N 128Mbits. I HEVU BANK,
5 BANK K/NKN 2M x 16 bits. T B A AR5 EFHREEAS %, BHET
AR R R . SCRFER R R SR E R ORI, P IR E R R
RAERIAAI BAI R KK EEIA], DDR SDRAM HAE ¥ B 1 HdE K 5 5 7 2 Fa
BN T AT RS Mg A, AR5 A DL T ER
AR, TRHRRKE RN 2,4,8 KNS . {H4EE 307 I RESR L E AT
e, W ER KL )G E 5. DDR SDRAM #2141 E 2kl HT Th g
H T D)8 . DDR SDRAM 21t | 4mfe iU A A7 as fd e i3 A7 2%, F
A DAk & 18 R U R Gtk Re il B B

DDR SDRAM # It B B8 A 2.5V, #%4% DDR SDRAM ) BANK
JET B g F 2.5V, HAERIESE 4 HARE>4.1 TIERME>% 4-2 #iF
TAETEH .

E 2 SR ZURERAE IP Core Generator 323 N #k/41E5 () DDR 2 #i 2%
(1P, 5628 1P AT LA 3h 55 5% DDR FHAIMEAL, SR uE, [ 3hlEas
1, P 4 B s i) 28 15 S i P B E BRI AT, 4145 B 275 IPUG507, Gowin
DDR Memory Interface |P #7155,

3.2.3 PSRAM

DS226-1.9.1

i
P AR 166MHz, #¢tRAJi% DDR332
KRB AL 50
BAEAI% . 16bits
S HIE S RWDS
TP A M R BT
# o BE%1 3 ST PASR
TR A RHR AR 2
RFE44 # DPD
IKEhRE /1. 35,50,100 11 200 B4k
5 R A
16/32/64/128 7155 Kk =
ARz ) Z5 78
1.8V fitHL L
PSRAM £ DL HL R N 1.8V, iE$: PSRAM ) BANK Hi & 75 [ 5
1.8V, HAMERIESS 4.1,
m 2 S S IEBAE: IP Core Generator 3245 N #k/ZM S ) PSRAM £ il
P, FEHIEH 1P W RLEBh5E % PSRAM _EHATIAML, REHESER1E,
FH P 2 BR 3 1) 2% 10 S/ 5 i P VR RD AT, PE4IME BB 255 IPUG525, Gowin
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3 B2 3.3 Al ETIRE R TT

HyperRAM & PSRAM Memory Interface IP 4 /7755

3.3 AIBCEThEESR T

AT B Ty RE 0 (CFU) & M GW2AR %751 FPGA 77 fhif 3L AT, 4
A~ CFU H AJ it B 12 55 50 (CLU) FAG 28 B8 36 (CRU) AL k. B CLU HH
VYN FI i B T RE Fr CLS(Configurable Logic Section)ZH fk, Hidraf fid & ohfg
FAEEERBNTAE, WK 3-2 Fiws.

[& 3-2 CFU &= E

\4

Carry to Right CLU

CLS2

CRU

CLS1

CLSO

Carry from left CLU

vE!
SERG 75 ERFA MM SCRF . WA HE, KRS & BSR4t .

3.3.1 AIECEIZEATT
BB EAARR . AR 55
o ERBREMHN

BAERKRAITUGEICEN > 4 AERR(LUTS), wfseilmEkk
Hihe:

—ANATHC B D RE A AT EL E A — A B N B R (LUTS);
PRAN AT C B D) RE T E R — A 6 A IR K (LUT6);
VAT EC B DhRE A AT B R — A 7 AR R (LUTT);
- J\/NATECE DhRE A (B CRU) AT IC B Ak — 4™ 8 A &K (LUTS).
o HARZHEA

DS226-1.9.1 11(52)
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3 ZMN A

3.3 ATACEVIREH T

DS226-1.9.1

LE A

sy |

BEALHE, BRI B A AR A U (ALY), FIPESCILLA R DhfiE:

- Ik E
- PR, BRI A A
- RS, BRI THERL DT HEBRAMEE L

- ORIk
o fififdiiat

FEAECR, A rT B 2 T R 16 x 4 421 93 AR Ui A N LA fif
28 (SSRAM) =i Hisfififds.

iz PR FPGA BT SCRFE AR SO (K5 2USE DL A BE A LAT fif 45
(SSRAM) HIHIAGE o R A7 it a4 OB CE XS A7 G P P 56 BRI N,

A it & ThAE i (CLSO~CLS2) & &5 N 2- /725 (REG), WK 3-3 fiis.
3-3 CLS HEFEFHR~ER

—D
—CE
—>CLK
—SR
—GSR

% 3-1 CLS FHEFRREHRS S

E54 |10 | #ak
D I PR BBIE A
CE | CLK ffifef5 S, TIHCE A P A eGP e 2
CLK | W RS S, AIACE A T il B R R i R 2
At B S AN, TCE A R IhRE %
e [FWEN
e [FWEN
SR S
o FHEN
o LAMEEN
SREEN, "B AN FIEE 4
3.4 o SLEfI
GSRT™ 1 e mumEm
o TLEREEBEN
Q o) 247w
VI

® [1{5'5 D MRIFE R LG EE R — I Ac B o Re i P AE— AR M f el Dok E T
CRU i o LE AR B OL T, S AAE T DU A .

® [2]CFU H AL E ThRE /1) CE/CLK/SR 5 m] M A7 i B ik % .
[B]7E GW2AR #7%1 FPGA 7= i N, GSR i@ HifEZiE#H:, @il CRU.
[4]SR 5 GSR [[i 4 % GSR A= 42k
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3 LR 3.4 B N H s

3.3.2 HZRIFE T
A 2R ¥ U5 T CRU F TS 25 BALIE BIAN 77 T
o HNLEIIAL: 9 CFU [ M E B IRt N\ Rk
o TLLWURIIAE: Ny CFU (MM N/H S SR AGERE R, A3 CFU W&
EHE CFU 2 (AR L% CFU Rl FPGA Py 35 Hofth Ty R bk 2 1) g e bt

3.4 M ARR

GW2AR %741 FPGA 7= 10B & ZALHE 1/0 Buffer. 1/O 2 %5 DL A FH R
IR LG YRR = N . W NPT R, & 10B Boo B 174 110 &

(bricy A F1 B), ‘eI ARG E s —HZ 055X, Bl UAE N B im(sE 5 5
A E
& 3-4 I0B &R EE
Differential Pair Differential Pair
A A
” “True” “Comp” " ” “True” “Comp”
PAD A PAD B PAD A PAD B
Y y Y y
v v
Buffer Pair A& B Buffer Pair A& B
— Y y X y Y
- O - O - O .
o ® 20 06 8 o b Bo o ®
v Y Y
10 Logic 10 Logic 10 Logic 10 Logic
A B A B
y 3 I Y
ToX O _Tpalm O Toolo _lmaxom ©
525855858 ~ 522255858 &
SSB8S5Sv 5585 v S/585v 5585 v
Q —~+|Q Q ~+|Q «Q ~|Q ¢© —~lQ
v v Y
Routing Routing

GW2AR £7%1| FPGA 7= 10B HThREHT 15

3T Bank ) Veco L
Y H: LVCMOS. PCIl. LVTTL. LVDS. SSTL DL}, HSTL % Z# i Fhx

1
PRt NS 5 LRIk I
PRALA 15 5 R Bl FL AL T
At {55 Slew Rate 3£
SHEEAN 1/0 R4S Bus Keeper. _E#i/ FHzHLfH & Open Drain %t
il
SCRFITR
/O 4 ST @A . SDR B Ll /% DDR %5 R X,
KT NG AR E Z P EAE S, 7T5% UG289, Gowin A/ 45 FEui /]

DS226-1.9.1 13(52)
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3 LR 3.4 B N H s

] (GPIO) HF 155,
3.4.1 1/O B LR

GW2AR 7% FPGA 7=/ 110 f45 8 4~ Bank, 1K 3-5 fius, &
Bank A A7 1/O I Veco. Veco ATVARE N 3.3V, 2.5V, 1.8V. 1.5V
B 1.2V,

4L SDR SDRAM R BN HL & Veex A1 1/0 BANK HLJE Veco TR B A
3.3V, 45 RiEZ% 3.2.1SDR SDRAM.

£E 1% DDR SDRAM (P4 B HLE Veex A1 1/0 BANK HL & Veco i BN
2.5V, 4B 1ES% 3.2.2DDR SDRAM.

9 HE SSTL, HSTL % /0 S A5k, 4/ Bank B $(E— Ao 2
% (Vrer), FI AT LLIEEE ) 10B B Veer I8(25 T 0.5 X Vo),
AIERESMI I Vrer FN (£ FH Bank HAE 5 —N 11O B IIVE AN Vrer FIN) o
Veex it L HE R SCFF 2.5V A1 3.3V,

[& 3-5 GW2AR %% FPGA =& I/O Bank S RE=E

- \ 10 Bank0 \ \ 10 Bankl \ -
) o)
o los]
5 5
3 3
B GW2AR B
) )
los] os]
5 5
) )
- | loBanks | | lOBankd |

GW2AR %71 FPGA /=i ASNE ) Bank SRR K FHEHKE, A1
B EELBEL AT 2 4 L L R b o B FELBH B A T SSTL/HSTL # N, 1
Bank2/3/6/7 H13 ¥, = HIH % B H T LVDS fi A\, {XAE Bank0/1 #1372 £F.
FEANERHE S % UG289, Gowin 7/ 47 FEidi/HE# (GPIO) /151 .
P
o WHTHEMEH (GPIO) BRIIRZAE =AMWMIATG Fir.

ANFEIHT 1O S HAREXT Veco FIESK, W3k 3-2 Fix.

DS226-1.9.1 14(52)
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3 4Efy

=
5

I

3.4 % N\ AR

% 3-2 GW2AR &%l FPGA =@ FR /0 KB K B4H ikl 2

o IK B fe

/O #rthidnitE | Him/Z45 | Bank Veco(V) (mA) XHFFIBROIED | 2T T Vrer
LVTTL33 Bt 3.3 4,8,12,16,24 s o
LVCMOS33 | Hiij 3.3 4,8,12,16,24 s o
LVCMOS25 | Hiiii 2.5 4,8,12,16 & @
LVCMOS18 | Hiiii 1.8 4,8,12 & @
LVCMOS15 | #iiii 1.5 4,8 2 0
LVCMOS12 | #iiii 1.2 4,8 Py 0
SSTL25 | B S 25 8 % &
SSTL25 I B S 2.5 8 e &
SSTL33 | B 3.3 8 % &
SSTL33 I B 3.3 8 % &
SSTL18 | B S 1.8 8 o &
SSTL18 I B 1.8 8 i &
SSTL15 B S 1.5 8 e &
HSTL18 | B S 1.8 8 e &
HSTL18 Il B S 1.8 8 i &
HSTL15_| B 1.5 8 o &
PCI33 B 3.3 N/A £ =
LVPECL33E | %4} 3.3 16 o &
MLVDS25E | %4} 2.5 16 i i
BLVDS25E | %4} 2.5 16 i i
RSDS25E 0 25 8 i i
LVDS25E =0 25 8 i o
LVDS25 225y 2.5/3.3 3.5/2.5/2/1.25 FD o
RSDS ZEoy 2.5/3.3 2 o o
MINILVDS FEGy 2.5/3.3 2 & %
PPLVDS FEy 2.5/3.3 35 o o
SSTL15D =0 1.5 8 i o
SSTL25D | | #% 25 8 i o
SSTL25D Il | #%% 25 8 i o
SSTL33D | | #% 3.3 8 i o
SSTL33D Il | #%% 3.3 8 o o
SSTL18D | | #% 1.8 8 o o
SSTL18D Il | %4 1.8 8 & %5
HSTL18D | | %4 1.8 8 4 @
HSTL18D Il | %4} 1.8 8 & o
HSTL15D | | %4} 1.5 8 & o
DS226-1.9.1 15(52)




3 ZMN A

3.4 % N\ AR

3.4.2 /O 1248

K 3-6 Jy GW2AR %71 FPGA 7= 5 [#) 11O B4R [r % 377 -

& 3-6 I/O iZ M == E
TCTRL | TCFF
GND}—»
—>
» SER R
IS
TDATA [ » OUTFF >

\ 4

>3

K 3-7 5 GW2AR %71 FPGA 7= 54 111 11O BRI N5 -
3-7 /O BBHANREE

DI

» INFF

DIN

IODELAY

» |EM

IDES

vy

Rate

Sel —

GW2AR %741 FPGA 7= 51 1/0O B 240 A e Bt B i T

IEIRARIR

K 3-8 NILiR L IODELAY . GW2AR %71 FPGA F= 5L A 110 #ik
47 IODELAY #ile, M3t 128(0~127) LR, — B IR N 8414

SIS

~ ~

DLY UNIT

~

> DO

A 4

18ps.
3-8 IODELAY ;=EHE
DI [
SDTAP [
SETN[
VALUE [

DS226-1.9.1

\ 4

DLY ADJ

[ >DF
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3 ZMN A

3.4 % N\ AR

DS226-1.9.1

AT PP AR RE AR 1Y) 3

o Az,
o AN, E IEM fREH— R IR sh B E O EEE R 2
IODELAY ABE [ T 5 N Al .

I/O 3%

K 3-9 s GW2AR %1 FPGA 7=l 110 & fFastit, GW2AR &5
FPGA 77 i IR 1/O #REE 4L n] SmFEfi N\ 2717 4% INFF. % %7 /7 2% OUTFF
5 B4 1) 27 /7 %8 TCFF,

& 3-9 GW2AR By /O FEH/T~=E

R T
e
e
=

o CE WU MK A2 (0: enable)sl i F-A % (1: enable).
o  CLK nJ LAgufE A TRl R 8 R B fid & o

o SR UL FENFLIR L SET/RESET 8L (disable).

o ZAfEAR Tl LLYnAE N T AF 25 (register) Bl & #5 (latch) .

BURFIR IR

EURER R (IEM) 2 SR BURE SR 72 0s, FHT-38 ) DDR #2. &l 3-10
Fioso

3-10 GW2AR Y IEM R~ =&

CLK > —— > LEAD
D > IEM < MCLK
RESET [ >—— —1 > LAG

fREE 8% DES M higid Haissh
AN 1O BARIRAL T i FL 14 2% DES, F£& 1 110 TR T
. DES HL [ i A B g i 25 s s % 46 (Clock domain transfer) B4 it
T RSN B (strobe) B N BRI RFSEIZ FE N B I RE D) . A 2AH
17 %% (registers) F KA R AE -
5 I A el AT AT G0 R T R
® JHPNERELS B A IES DQS SKHHATHIE K AL BLIhRER T
DDR fFfifi ##4% 5

17(52)




3 B2 3.4 B N H s

® XfT DDR3 fifi#s O An#E, 7E15 DQS H ¥ (read-leveling) f5 X HdE HE
5| # 3 (align);

® {rifEf DDR #=, 4 DQS.RCLK T RFERT, EsHoiimik bl th 75
LAEH
4~ DQS #24}t WADDR 2 RADDR {5 5 45 [5]— AN I 5 B St 4 A5
B,
B 1L3% SER 11k
TN H ) 1O AR AL T T SR HR AL AR SER BEHL, FE T 110 BIER
77
3.4.3 I/O IZE T RN

GW2AR #7%1 FPGA F= i1 110 B FE 2 P TAER . G —Fh TAERE
R, VO(EL 11O Z 5355 X)) Xl LARC B s i 5 5 MIAE 5. INOUT {5
5 A A S (G =S H R A D).

EiEER

T~y /0 A 3-11 PR, WAL ES TC. DO BLK D
HiZiE CRU S F A g S
& 3-11 HiERA TH /O EBEHTEE
TCL

DO { —»—@ 10 PAD

DI -

SDR =R

FX T E @i, SDR AR 1 1/0 wi A7, &l 3-12 o, wILL
A R G 110 I P RE .

DS226-1.9.1 18(52)




3 ZMN A

3.4 % N\ AR

[ 3-12 SDR #X T /O B REE

TCTRL___>——— D Q
CE
— >CLK
— SR
DOUT [ D Q——ﬂ//——ﬂk—%EQIOPAD
O_CE | CE
O_CLK | >CLK
O SR[ = SR
DIN <} ]
LD Q
ICE[ > CE
| CLK[ > >CLK
ISR > SR

o CLKffifEfd

‘5 O_CE M |_CE A LABC B 4 ey HE 1 BE AR A e

o [BI{E'S O_CLK Al I_CLK ] ABCE A b F-iffil ok 8T FE U R o

o KMER(IET O_SRMI_SR ATLIECE ARDEA . FDEN. #PEM. AP EM
BUEA B R AR -

e  SDR T /O 74 ] PARC B A5 i 25 /7 %5 5K Latch.

iBF DDR ##5%,

7EiE ] DDR #30F, GW2AR R5%1 FPGA 7= 5 vl L2 Frt s i 110 i3

B

K 3-13 ~i#EH DDR %\, PAD 5 FPGA W HEHEZEL A 1:2,
[# 3-13 /O iZ%81) DDR AT EE

D —»

CLK —

IDDR — /o> QIL0]

K 3-14 NiE A DDR %, PAD 5 FPGA W2 4EH %N 2:1,
& 3-14 I/O 124889 DDR i ~=E

D[1:0] /5>

CLK —>

ODDR —»Q

DS226-1.9.1
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3 ik

3.4 % N\ AR

DS226-1.9.1

IDES4 &3
IDES4 # 30, PAD 5 FPGA Wi i#E KL N 1:4.

3-15 I/O 24849 IDES4 M\~ E
D—>

FCLK —>|

PCLK —» IDES4 /> QI3:0]
CALIB —»
RESET —>»

OSER4 &=,
OSER4 13\ F, PAD 5 FPGA W#liZ 5 H %N 4:1.
3-16 I/O iZ#EHY OSER4 it ~EE
TX[1:0] — /5>
D[3:0] —~4>
FCLK —»  OSER4 = /4> Q[i0]

PCLK —>»|
RESET —»|

IVideo #3
IVideo B, F, PAD 5 FPGA W #iZ4#E K LR 1:7.

3-17 /O BB HY IVideo ¥MATE=E
D—>»

FCLK —>|

PCLK —» IVideo /4> Ql6:0]
CALIB —»
RESET —»

!
ﬁideo A1 IDES8/10 K 5 FAHSE 1/O By BE U . R i 1/O Fite, W 1/O HRIGASRELEH .
FEIXAE AT, SDR BRI @ 45 s T LA A
OVideo 3
OVideo #3\F, PAD 5 FPGA W4 HEKLL AN 7:1.
3-18 I/O iZ%E /I OVideo MK R EE
D[6:0] — 4>

FCLK —>

PCLK OVideo Q

RESET —»
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3 ik

3.4 % N\ AR

DS226-1.9.1

IDESS &3,

IDES8 #:i:, N, PAD 5 FPGA W&l N 1:8.
3-19 I/O 124549 IDESS M\~ E

D—»
FCLK —»
PCLK ——»
CALIB —>|

RESET —»

IDES8

/g > QIT:0]

OSERS &3

OSER8 #:, ', PAD 5 FPGA A #iZHH% N 8:1.
3-20 1/0 38/ OSERS #iH ~=E

TX[3:0] — />
D[7:0] —>

FCLK ——>
PCLK —>»|
RESET —»|

OSERS

—/5> QL]

IDES10 23

IDES10 #X, T, PAD 5 FPGA W#Z @ %A 1:10.
3-21 /O iB38 Y IDES10 N RE=E

D—»
FCLK —»
PCLK ——»
CALIB —>|

RESET —»,

IDES10

/> Qo]

OSER10 &3,

OSER10 #3F, PAD 5 FPGA N #BZ £ N 10:1.
3-22 1/0O iZ%8#Y OSER10 %t R EE

D[9:0] — >

FCLK —>»
PCLK ——>»
RESET —>

OSER10

*)Q

GW2AR #%J%1] FPGA 7732 54 memory 1) 10 2 TR, SCRFXU%/IY
1)\ fs i R A, 835 IDDR_MEM/IDES4_MEM/IDES8 MEM #i1
ODDR_MEM/OSER4 MEM/OSER8_MEM #£ 3.,

21(52)




3 ik

3.4 % N\ AR

DS226-1.9.1

IDDR_MEM/IDES4_MEM/IDES8_MEM 75 E & DQS f#i ], ICLK &
#: DQS M {55 DQSR90, HRHE ICLK BT £y Hdi 15 N\ 10 2101
WADDR[2:0]i## DQS % i {5 5 WPOINT; RADDR[2:0]i% 4% DQS Hifi
#1155 RPOINT.
ODDR_MEM/OSER4_MEM/OSER8_MEM BER & DQS f#H, TCLK %#: DQS
% 1155 DQSWO Bk DQSW270, HARHE TCLK KISk EdE M 10 B D Hi i
IDDR_MEM #&3

& 3-23 10 i3 IDDR_MEM 8N T~=E

D—m>»
ICLK ———>

PCLK ———»,
WADDR(20] IDDR_MEM —/%—> Q[1:0]

RADDRI[2:0] —/5—>

RESET ——»|

ODDR_MEM E=R
3-24 10 iZ48/Y ODDR_MEM Hid <= E

™> >
DIL1:0] — /4 >
PCLK —» ODDR_MEM | /4 » Q[L(]
TCLK ——»
RESET — >

IDES4 MEM #E=R
3-25 10 iZ484Y IDES4_MEM N\ R =E

D——p
ICLK ——>
FCLK ———p|

PCLK ———»
IDES4_MEM —~/—> Q[3:0]

WADDR[2:0] —/5—»
RADDR[2:0] — /5>

CALIB ——»
RESET ——»

OSER4_MEM =R
3-26 10 iB4EHY OSER4_MEM #aiHmE=E

TX[1:0] —45—»
D[3:0] — /4 >

PCLK ———»
1.0
FCLK OSER4_MEM %»2 Q[1:0]

TCLK ——>
RESET ——»
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3 ik

3.5 Bk A FEHLAT i A LR

IDES8_MEM #&5%,

& 3-27 10 B4 IDESS. MEM $INFE=E

D ——>
ICLK ——>
FCLK ———»
PCLK ———»

WADDRI[2:0] —/—>
RADDR[2:0] — /5>

CALIB ——>»
RESET ———>»

IDES8_MEM

%» Q[7:0]

OSER8 MEM &3

& 3-28 10 iB4EHY OSER8 MEM i ~=E

TX[3:0] — />
DI7:0] —4—>

PCLK ——»
FCLK ——»
TCLK ———>
RESET ——»|

OSER8_MEM

3.5 BUREHSBEH FE iS4 R

3.5.1 &N

—5—> Q[1:0]

GW2AR &% FPGA /=it 7 35 MHUR B SN iE 4 . XL
T7fi o BLIR AR RS, DATHIE S, AR ERD FPGA [R5 H . [RIBEAR
HNHOIRE SBENLAA %2 (BSRAM). 1E FPGA (4% Fh 4> BSRAM bk i A
3N CFU (Wi . 51 BSRAM A it & % 18,432bits(18Kbits). 21}t 5 Fif
EeERE . B DK Single Port, WU 5 Dual Port, £ X3 1
Semi Dual Port, [lfbfifiastizl, WEM FIFO 217, £ FRFHIE T
BSRAM [Hf5 5 K Difehiih .

F B MHOIRE S BEN LA 28 O P s R R R AL T OREE. LR

BSRAM H2 {11 5 Fh Dy g«

1 M BR R K 50N 18,432bits
i Bk AT 1A 31 380MHz(7E Read-before-write 13 T 230MHz)

H 20 Single Port
X 14525 Dual Port

AL ISAL Parity Bits
A K 7 fif 238 = ROM
BE 55 A 1 73 36 fif
A VR A I B #4F Mixed clock mode

A YR A5 v ¥ Mixed data width mode

FEXU- 5 LB 80 98 B SCRF 71T (8T BE Enable Byte

DS226-1.9.1

&
°
°
°
°
o XU X, Semi Dual Port
°
°
°
°
°
°
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3 ZMN A

3.5 Bk A FEHLAT i A LR

e ¥ 1iL’5 Normal Read and Write mode
%212 J5 5 Read-before-write mode

® 5 Write-Through mode

£ 3-3 BSRAM {55 ThkE

s 1 4 R J7 1A iR

DIA | A i RN 5
DIB | B iy H &R MANME &
ADA | A i RS 5

ADB | B i k(5 5

CEA | A i DU RE (S 5
CEB | B iy B EP i RE(E 5
RESETA | A it A A d BALE S
RESETB | B iy H & fE e E A5 5
WREA | A i D 5 RS 5
WREB | B ity 1132/ '5 1 fe (5

%
]

BLKSELA. BLKSELB I

I

FA# B TR 5

CLKA | ARSI B 5
CLKB | B it I B/ 5 I B 5 5

OCEA ! A S Vi H 977 BRI B B £ 5
OCEB ! B 3 1 L 2 47 N A A
DOA o B A B0

bOB o B B 30

XTF BSRAM BHZ#4I{EE, WZ% UG285, Gowin LAY

1EAABSRAM) /1151 .

3.5.2 FFifREERN

DS226-1.9.1

GW2AR ZJ%1 FPGA 7= (i I HUIR FR A BE M LAT i 2% 1T S48 22 R R £ 9
nE 3-4 s

* 34 FHERALETIR

FA g S i AR 2 P AR R
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 x9 2K x 9 2Kx 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
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3 G R 3.5 HUlk A B LAZ A B

His RN

7 B A 0, BSRAM A] DAZE— AN 8 X BSRAM 3R 4T 15288 5 #:4F
ESEEY, BHEANREIES £ BSRAM FIfiH . SCRRIER RS
(Normal-Write Mode) Fl1il 5 1 2 (Write—through Mode). 4%t &7 /728 55 1%
(Bypass)if, gt LA Rl — N i) BT

T B g RSS2 ) e VA J S AR SR AR 1 2% SUG283, Gowin [ 1
J'4E8E > 3 Memory.
Wi AR

BSRAM 7 #5 X AR, AT 5 5 A ut A N 44
® /N I Al i 4R
o /N I Al 4R A
o Ff—u LS

T W S 2 ) i o = B A SR IR 15 2% SUG283, Gowin [
H 6 > 3 Memory.
8% O 25

By X i 11 AT S 45 [ B PR3 A0 55 48 A o R o) FA] — AN i R B 0L 5 1
REFFA NS, Bk,

R D X VR v 17 5 B S M ki iR 75 2% SUG283, Gowin i
EH iR > 3 Memory.
RigEEX

BSRAM A it & sl R A7t s . F P al i A s v ah e e, @
o g LRI R At . P 2292 ROM N %S, dm AVILR
WSO . FEBRAE b A g R I R T8 AT AR AR A

4~ BSRAM AL & pi—> 16Kbits ROM. ¢ T RS i s =
KRS S % SUG283, Gowin JRiE /15 > 3 Memory.

)

DS226-1.9.1 25(52)
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http://cdn.gowinsemi.com.cn/SUG283.pdf
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3 G R 3.5 HUlk A B LAZ A B

3.5.3 Fls R SRR EEE

GW2AR %1 FPGA 7= i I HUIR B ZS BEA LAFfifi 23 A B m] S REVR A 2 26
T FEPRAE o 78 Xy 1A RN B 00 1A% R, 152 0 55 R 508 o P ] DAAS ]
{H 7B 3R 3-5 F1R 3-6 1IHEE KN .

+® 3-5 Wi DRSS HE R E SR

o 53 H
e
16K x1 | 8Kx2 4K x 4 2K'x 8 1IKx16 | 2Kx9 1K x 18
16KX1 * * * * *
8KX2 * * * * *
4KX4 * * * * *
2KX8 * * * * *
1KX16 * * * * *
2K'x9 * *
1K x 18 * *
!

o IRIEN 7 MFIRSCRRIIRR .
& 3-6 KBS ERREELR TR

5 i
e H
16Kx1 | 8Kx2 | 4Kx4 | 2Kx8 | 1IKx16 | 512x32 | 2Kx9 | 1IKx 18 | 512 x 36
16K x 1 * * * * * *
8K x 2 * * * * * *
4K x 4 * * * * * *
2K x 8 * * * * * *
1K x 16 * * * * * *
512x32 |* * * * * *
2Kx9 * * *
1K x 18 * * *

!
o BRIEN 7 HiZR PRI,
3.5.4 F{ERETHBERCE
BSRAM - ifiifit (byte-enables) Ihfit. wJ LLBEmc AEE, Hik
WOERBE BN S N Tl I e 4k SR B . B/ 'S AR 15 5 (WREA,
WREB), KX byte-enable 24k 1 T-#% 1 BSRAM K51

3.5.5 KGN ThRERC &

AT HUIR S BEVLAZ 6 255508 BSRAM & TRIGMMECE . B4
TSRS 9 AL ] FH RS AL, AT BRI AE fif K

DS226-1.9.1 26(52)




3 G R 3.5 HUlk A B LAZ A B

3.5.6 [EIHHRME
o I MHUIREF S FENAAAE STV N T A2 S R AR BN
o i A AT AT AR UKL B A7 a3 i FH P I s R R
o i FFA7AR ] 531 bypass-able.

3.5.7 LEIER

BSRAM 3 £F I L Fr S FEN A G ss W) aa 1tk . 78 L HdFEd, BSRAM
T RHEVUIRAS, FrAEdEfm TN 0. HIRSHEH T R i #2531  ROM.

3.5.8 BSRAM #{EfEst

BSRAM 3 ¥F 5 Rl fER, 45 2 At (e =0 (55 58X Bypass
Mode, Ji/K&kizii= PipelineRead Mode)Al 3 Fh 5 /45 = (1F % B 1
Normal-Write Mode, @55 : Write-through Mode, i) 5 #iat:
Read-before-write Mode).

ERMIEER
I I A H A A AR B AN I A AR N BSRAM B HEHE
TIKLZEIER
FE[F)25 5 NAEME RSN, (8 Pt 2 A7 o o b2 mT S 3 e v B Aok 36
7.
ERIER

A I S A A A%, B0 DR B AE A7 Gt 45 (Memory Array) )i H
3-29 im0l (AR w0 K Wik O RN TRIFKZLRRR

ADC———— o
Pipeline

Input Memory
DI =, Register£‘> Array :‘> Register :‘> DO

WRE ——»

==L

CLK
OCE

———1ADB
] Input
CLKA Register
DIA —— Input [——
RegFi)ster M:mory CLKB
ADA == rray

:‘> Pipeline |
Register |
<«—OCEB

DOB

DS226-1.9.1 27(52)




3 G R 3.5 HUlk A B LAZ A B

DIA T——— —1DB
ADA —— InPUt (I —— Input (—— ADB
WREA—» Register Register <4——— WREB
> <
Memory
CLKA Array CLKB
d
- -~

Pipeline | 1| Pipeline
Register Register | 4— OCEB
OCEA—b

DOA DOB

BHEEREN

EFEER

X AN AT IEE S HEAE, i i BEE AR . BEAEEE A S H
PLAE B3 1

BEEBER

FEMREECR, b AT SRR, 5N & LA I
.

FEEFRA

FERERECT, XA DT S ERAERT,  JFORM Bl 2 LA e 1Y
fth, BABIESAANMN T,

3.5.9 B4R
% 3-7 HAHIH T AR BSRAM BT A4 FH A I e A =X
% 3-7 FHMER LB SR
A s = R ity 1 ABE Phy Lty AR By AR
IAINEZ S Yes No No
ISy Giy Yes Yes No
Fu T2 | No No Yes
I0 ST AT PhER R

K 3-30 ST 7 AE X AR G B3RS s AR, B4 D 2 — A
FRALE P, CLKA 5484 T imH A FIATA & /745, CLKB 15 5l 1 & K
B T H %1745 -

DS226-1.9.1 28(52)




3 ik

3.5 Bk A FEHLAT i A LR

& 3-30 S ET RS

WREA

v

ADA[
Input
DA [ p
Register
CLKA

DOA <i Output
Register

WREA

SRR

Memory
Array

] Input

WREB

v

Register

ADB

——— DB

j>‘ Output
Register

CLKB

> DOB

?

WREB

K 3-31 STon T AED X AR 2 152 5 s e R AR 20 o N o T %A —
AN . BN CLKA)E 586 T3 0 A RIS ANBUHE. 5 Hhb /5 b
55 BN (CLKB) S S4H 1o 1 B i3z B E . b b A fe (5 5
3-31 IS R{MER

Input

CLKA —p .
Registe

r

B i O B R 5

Memory
Array

Input
Register

—

Pipeline |

CLKB

Register |

P 3-32 o 1 s N A

3-32 Bim O #ER

WRE AD

v

DI :> Input
» Register

CLK —

oo (=] Output
Register

WRE

DS226-1.9.1

Memory
Array
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3 ik

3.6 Hy s T A B

3.6 HFESIRR

3.6.1 &t

DS226-1.9.1

GW2AR #41] FPGA 7= i P #l B AT & 1 DSP BURBLI. == T4k

K] DSP fil v 7 el S P st e 85 50 755K, W FIR, FFT kit
45, DSP B K pEaefae . WIRA ARG .. RS 5.

DSP SCfF NI LfE:

3 i BE ) afevkigs (9-bit, 18-bit, 36-bit)

54-bit [ H A Z 12 H T

2N SRIL AR AT G Ik DL BG InE 4 g B

A 2% (Barrel shifter)

I RS 5 E I S Ik (Adaptive filtering through signal feedback)
a5 ] L B 31 HUE (Computing with options of rounding to positive
number or prime number)

SCIF AT A S R 55 5t i

BB

GW2AR [f] DSP #HHE LIAT I A A £ 38> FPGA 51 . &4

DSP G &M W, BN RIUE S AN ETINESS (pre-adders), P4 18
A7 B3R 2% (multipliers), F1— =% N\ BIF A A2 4832 B 55 (ALU).

K 3-33 NN HITHH .
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3 dify st 3.6 Hy s T A B
[ 3-33 DSP EE T
AQ[17:0] BO[17:0] PADDSUBI[1:0] A1[17:0] B1[17:0] SBI[17:0]  C[53:0]
18 18 2 18 INC[44:27] 18 18 54
«g” |sp1a INC[17:0] “0” el wgr | INAL

SBO[17:0] AT

A 4

REG_PADDSUB

MUXB1 y

SIB[17:0]

54
18 INAL 18INB1 INC
/\\ﬁ/P/;DDSUN[O] L PADDSUB&/\ /
\:/'/‘ g \:/' ) Pre-adder
. PADDO ALUSEL ALUMODE PADDL
INC[17:0] INC[44:27]

18

SIA[L7:0]
ﬁﬁ |

A0
i

REGMBO

A

!

MUXMAQ MOXMAL
REGMAO 18 MROBO REGMAL 15 MROBI
{g> SOB[17:0]
15 MROAQO 18 MROAL
4 v <7LCLK 3:0
| REG_CNTLI | g CLKE3:0]
ASEL[1:0] /5> y v CE[3:
</ CEI30]
BSEL[L:0] /> (/X\ 7O MUXSD
ez REGSD | </ RESET[3.]
ASIGN[1:0] /5> 26MO 36 M1
BSIGN[L:0] /5> v r g >SOA[L7:0]
2 REGPO | REG_CNTLP | REGP1 MULT
MDO MD1
<<
LOADA, “Oly_OADB Mljl 18
alusel[6:4] lAVMUX alusel[1:0] alusel[3:2] Yi—B%X
“0”7—p|
o AOUT alumode[3 0] 54 B_OUT
CASI>>18 > /
CASI[54:01—55 <1 ¢ our " LOADA={INC[17:0],INA};
INC— 3 - - LOADB={INC[44:27],INB};
LOADA > =1 | 754 A INA={MROB,MROAO};
o INB={MROB1,MROAL}
ALU_OUT/STATUS
RND_INIT—|
RND| INIT-1—»
N ALU
REGOUT £e> CASO[54:0]

36

\ 4
DOUT[35:0]

DSP B A WK 3-8 Frirn, WHBEF 78 WIER 3-9 Fiw.

% 3-8 DSP s Ok

i 1 44 B I/O 27 AL
A0[17:0] | 18-bit F#E4i A\ AO
BO[17:0] | 18-bit F 44 A\ BO
A1[17:0] | 18-bit i A\ Al
B1[17:0] [ 18-bit Z 4 N\ B1

DS226-1.9.1
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3 ZMN A

3.6 Hy s T A B

DS226-1.9.1

rARE A 73 1/0 KA Yt

C[53:0] | 54-bit Z s A\ C
AN A, T RECER:. FIANES SIA

SIA[L7:0] | FLREERE RS ATAHAR ) DSP ARER 5 45 5 ‘

' SOA, DSP HH M SIA 2| SOA [ LEIR Y [H]

& — AN B
B BRI B, A T4B0ERE:. MANES SIB

SIB[L7:0] | FLREERE RS ATAHAR 1) DSP ARER 5 45 5 ‘

' SOB, DSP HHt N SIB 3| SOB [ ZEIR K [H]

& — AN B

SBI[17:0] | AN A AN, XA

CASI[54:0] | K E AT—4~ DSP ) ALU %\, B Tt

ASEL[1:0] | BN B AR 0 A S AR %

BSEL[1:0] | eI B N IIE R

ASIGN[1:0] | WSS ARFSA0L

BSIGN][1:0] | NG5 B fF5hL

PADDSUBIL0] | 2% IES BRI IE S , FTATnaS @ 8 sk

CLK[3:0] | IR IRAN

CE[3:0] | I REAS T

RESET[3:0] | [0, BAfES

SOA[17:0] o MO ERR A

SOB[17:0] 0 ARt B

SBOJ[17:0] 0 iRk AN A Al

DOUT[35:0] 0 DSP i th i

CASO[54:0] o ?Lg iﬁﬁt@élﬂ‘*ﬁ\ DSP BT RIeESE, B
TSR

< 39 A EFaaimd
A Ui S A KB 1

AO register A0 N 27 (7 7

Al register AL Z A7 4

BO register BOFi N\ 25 17 2

B1 register Bl N\ %517 2%

C register CHii N a7 177

P1_AO register 7 FeHAOKII N FF A7 45

P1_Al register H AL N FF A7

P1_BO register Jr B BOIN A7 A%

P1_B1 register FRBBL NG A7 4%

P2_0 register T BRI RN 2 A7 8

P2_1 register 5 F B K LR S N B A7 2

OUT register DOUTHi i 75 174

OPMODE register PR U ) 2 A7

SOA register A7 4 SOA FIR AL
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3 ZMN A

3.7 g

BI/NAE
DSP B tA-S ARG, SCITn. FuRAFE A Thig.
N # A T 22 e B il i, A PN\ i -
e 147 18-hit i A\ B B SBI;
® JiAT 18-bit FH A A B SIA.
BEAN 0 N it 22 7 58 2 A7 2 A5 RN 55 B AR =
B2 SR FPGA P2 EThngs o] DAVE A DhRE B s Y, SZHF 9-bit

o7 B F1 18-bit f57. %% .
ek as

Feyk s (multipliers) . TR IN2S 2 5, FSRSZPIgRLIZH . Feikis vl LU
B HI9x9. 18 x18. 36 x 18 B 36 x 36, i N\ it Flan H diti #1729 A7 2 A
AR A — NIRRT B A

e —/18x36 JeiEs;
o 18 x 18 Tk,
o U4 9x09IfyERE,
A% B e A] PLC B % — ) 36 x 36 3eikias.
EREEBET
4 DSP %2 B oA & — A 54 {5 ALUBA, S 5] 36y 28 ThRe (33— 45 s,
i N it AL HH ity 1S S R A AT 2 AR ORI S5 B A . SZRFRI SRR S
o RVEIMHIHI B0 B A AEHE B NvEkmEIEH
o RVEINHIHI B0, B B AL C MInENRIEIEE
o HuiE AL EE B AL C B iis B

3.6.2 DSP #{EHRA R E

3.7 B

DS226-1.9.1

e JykER(multiplier) i
e ik R n#E(accumulator) i
o SRERFN R InA
ST DSP WL ¥E4I(5 ., W 5% UG287, Gowin ¥ 715 = 4 ¥142(DSP)
P 481 -

i B YR AT FPGA mifEREI N H 2R E B . GW2AR R4 FPGA
FE IR T A R A R 48 (GCLK), EEERER S R, BT
GCLK %, 424t THAEF (PLL). EiEl 4t HCLK A1 DDR 12284 1
B ki Al DQS 25 A i s
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3 ZMN A 3.7 b

[& 3-34 GW2AR R §fi%iE

1/0 BankO 1/0 Bankl
DLL_ DLL_
| ] ) Il W B B | e
PLL PLL
o= =k
vs) o
2 3
% 1 R
PLL PLL
L GCLK [
MUX

| |
oF | i
) vy)
2 3
> &

| | pLL PLL ||| —

o | [ T W [ o

LB 1/0 Bank5 1/0 Bank4 RB

D /0 Bank DEDQS I-HCLK

3.7.1 £ FATEh ML

GCLK /£ GW2AR =i i G R A, AN RIR, B IREM 8
A GCLK M 4%, GCLK B my 58 B 4 A0 45 5 FH B e e A N7 JRR R < 3 A7 2 1%
V8, B H R BB NS A T T B B e .
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3 GN

3.7 If g

& 3-35 GCLK &R o r=E

CE

g

m

SELECTOR(3:0]

SELECTOR[3:0]

AN RVATIN BTN BVATN
T I T R f N S f

VEAVEAVEAVEANS
TTTT

JEAVEAVEAVAANS
TTTT

o
m

g

SELECTOR([3:0]

SELECTOR[3:0]

DS226-1.9.1

AN IVATIN BTN BVATIN BTN BATN
& |l 4 | 9 | 9 | 9 | 97

VEAVEAVEAVEAN S
TTTT

JEAVEAVEAVAANS
TTTT

B
B
B
E

B
B
B

4

4

SEl

SEL

SEl

SEL

g

m

LECTOR([3:0]

LECTOR([3:0]

LECTOR([3:0]

LECTOR[3:0]
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3 GRS

N\
o3

3.7 g

i1t DQCE(Dynamic Quadrant Clock Enable) r] 3z 4T JF/5% 4]
GCLKO~GCLK5. 74 GCLKO~GCLKS5 If4f, GCLKO~GCLKS KEH AN #6
WA, MR 78S SR TR

3-36 DQCE &4~ EE

CE[ » D Q
CLK
CLKOUT
CLKIN }{/

DQCE

\ 4

RN EIRH) GCLK6~GCLK7 H1 DCS(Dynamic Clock Selector)fz i,
K 3-37 Fi, WIERZH AT LB CRU 7EPUAN N Bl N 2 ) shas e, %t
AN T Bl

3-37 DCS #OREE

CLKSEL[3:0] [ >—4—»

SELFORCE S>>

CLKO >

DCS > CLKouT
CLKI[  >——>
CLK2 D

CLK3 D

DCS ] LARC & O BL T LR K
DCS rising edge {3\,

EDFE BT IE R B ) TR IR N B 1, fERT SR B i LT i e
N el &l 3-38 for

3-38 DCS Rising Edge &\ TR FR=EE
CLKSEL[U] Js‘.\.’itcﬁ to clkd st next clkb rising E:IgE| |

At next clkD rising edge ocutput goes to ™1™

CLKSEL[” | \ | At next clk1 sising edge output goes to "1"
CLKO
CLK1 ] | | | | L I | | | I | | | / | |
¥ ¥ k4 hd
CLKouT J S B I IR B IO I O B S
DCS falling edge &3\

BIVAE 2 A B B ) R BRI JE RN HRE O, ARSI FRIN Bl N BT R e

DS226-1.9.1 36(52)




3 SN 3.7 I
NGB, a0l 3-39 k.
[& 3-39 DCS Falling Edge #R THBFRER

CLKSEL[U] 4 switch to clkD at nesxt clkD falling E.ng |

CLKSEL[” \ | At next clkD falling edge cutput goes to "0" | At next okt falling edge cutput goes to ™07

CLKO B [ S I

CLK1 ] ] | % | |

ckouT [T LIl 1 1 / I I

Clock Buffer &3,
AR, DCS faifh i@ i) Clock buffer.

3.7.2 IR

BUAH PR 2 — i R s ] FLE , fRIFRBIAE R (PLL, Phase-Locked Loop).
i FH AR 50 N S 25 16 B S 38 50 S N IR (5 5 AR FAE AL

GW2AR 7= i 1] PLL BB RE B SR AL 1T DLLR & B RO, i e & A [F]
()2 0n] DLBEAT B Bl R AR R (R AN 43 0) . AR EE . 5 =S LE 345 T
fE.

PLL FH iy 25 M AE B an 1 3-40 FTw
[#] 340 PLL ;-3

IDSEL[5:0] ODSEL[5:0]
|
6 {6
LOCK
A4 |
Detector L LocK
CLKIN » IDIV —>|
PFD > > cLkouT
+ —>» VCO —>» VCODIV >
ICP

CLKFB [ >+ L)
[ CLKOUTP
FBDIV —>| «— LPF |e>» PS&CA >
>
A 1 [;Isv > CLKOUTD3

FBDSEL[5:0] [
SDIV ||
> CLKOUTD

\ Ja A Ja !
| I x |

I N N (|

RESET  RESET_P DUTYDA[3:0] PSDA[3:0] FDLY[3:0]
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3 SN 3.7 I
PLL % [ 5E X5k 3-10 Fivrs.
R 3-10 PLL 3§ OE X
Ui 1 44 B 59 iR
CLKIN [5: 0] LT = NEELTPN
CLKFB LTI JSEAINEZETTIN
RESET LTI PLL 4x#&E AL
RESET_P PN PLL 5¢ir (Power Down) {55
IDSEL [5: 0] LTI SIS IDIVE, JuHE 1~64
FBDSEL [5: 0] | %A A FBDIV {H, il 1~64
PSDA[3: 0] LN BN ASFAL 3 (T %)
DUTYDA[3: 0] | %A BNAS o A L i R BRI A )
FDLY [3: 0] LT CLKOUTP 375 #EiR $% il
CLKOUT i TCARAT N (5 2 LU 52 1 i
CLKOUTP i A ARAL RN 2 R B PR B b A
LKOUT = CLKOUTP 2t 4t (i1 SDIV
CLKOUTD iy ?;Ei%c%??aﬁﬁ'b & SR (il
LOCK i PLL #i7Efa7: 1 RRBUE, 0 Rkt

PLL (2% 0 e E 5 0] LB A5 PLL B R0 Jdm N, tha] DL i@ it ¢
et R ERIEME T . BN AE T B AR E S . PLL R BHE 5 A]
PLAANES PLL SRS S0 s, Ha] DU B 2e kil 14 RN s
o EEEAE S B E RS S

GW2AR %% FPGA 7= H PLL MERETE 2% K 4-18 PLL 47 HES 4.

PLL ] %45 N80 CLKIN BEAT 4R 5 CRE A 450, 5 A an T -

fCLKOUT = (fCLK|N*FBD|V)/|D|V
fvco = feLkout*ODIV

fcikouto = feLkout/SDIV
ferp = feLkin/ IDIV = fekout/FBDIV

!
o feian NETARTEF CLKIN 8%,
e fekour N CLKOUT 1 CLKOUTP B &%,
e foikouro N CLKOUTD I #14fi%, CLKOUTD 4y CLKOUT 434 i it At 4.
o forp N PFD BAHAIR, fprp I/MEA/NT 3MHzZ,

R A& 18 % IDIV. FBDIV. ODIV. SDIV K15 2| {45 2 (1 i8S 2,

PwphPE

3.7.3 SiER

DS226-1.9.1

GW2AR %741 FPGA 7= i R g i 4 HCLK AT LLSZ 3 110 52 i kR 2k

38(52)




3 ZMN A

3.7 g

YAt tan, 2L T TR RN B R 2D 00 Bl A dan i Do ik 19, WnlEl 3-41 prow.
Bl 3-41 GW2AR HCLK ;=&

HCLK HCLK
BankO Bankl

HCLK HCLK

Bank7 T i i T Bank2
HCLK J HCLKMU% L HCLK
Bank6 81 Bank3

HCLK HCLK
Bank5 Bank4
——» HBRG_out_0~7 —>» HBRG_fb

HE 3-41 7 LAE D], =iER e HCLK [ aa —4 8:1 i HCLKMUX
iy, HCLKMUX fE¥AF{T— Bank H1 ) HCLK B4 (s 5 32 3 HoAth AT o] —
A Bank 7, X875 HCLK A48 A 5800 R 3 o

HCLK R] LAFRAit2n F 7 58 F ) Dh s s an F Fhow

® DHCEN: z#hZs M Ei el gesitl, Thagsfl T DQCE. n 71
I A i i 5 5 o

® CLKDIV/ CLKDIV2: wEpEshpsiifith, 44 Bank FH—4
CLKDIV. A i N i AR A — 20 o et 24, T 10 25 1T/E
P

® DCS: &N E R #PikFEHs.
® DLLDLY: ZhASIER S, T4 i o0 idm N B Eh 5 5

3.7.4 DDR Zi#25 O #HETE DQS

DS226-1.9.1

GW2AR %% FPGA 7= i i) DQS HELE AL T 40~ I Bh K 37+ DDR A7
fit g2 T I Bh 75 R

® i DQS HiN, I I 14 ML
® M NGAF SR AL S fR

o NN ARG S

® 2t DDR #ith i Bh {5 5

® 7 ff DDR3 5 i JE %l

DQS #ibAT 3 Fh AR, K2 AFK 10 #E O FK, K 3-42
Bt
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3 ZMN A 3.8 K&k

[# 3-42 DQS ~=H

DOSIN [ >——
PCLK [ >
FCLK [ >—

[ DQSR90
READ[3:0] [ /7 Q
RCLKSEL[2:0] Dﬁ > DQSWO
DLLSTEP[7:0 >7@
(70} 8 > DQSW270

WSTEP[7:0] [ /g DQS

RLOADN [ > 2.1 > RVALID

4:1
RMOVE [~ :
81 . RBURST
RDR[ >
WLOADN [ . RFLAG
WMOVE [~
——___ > WFLAG
WDR[ >

HOLD [ >—
RESET[ >

CDRCLKGEN

CDRCLKGEN HIRZfFrmid m b N, 11 SGMIl. HMIERA
—/> DQS Al CDRCLKGEN.

CDRCLKDIV
B Eh gk B, Thag 5 HCLKDIV 251U,

3.8 &

fEJ9% CRU B RAh 78, GW2AR #71 FPGA 7= il it 7 RiG+ & 1
KT, SR T B mHpp e, AR ERmBETRES.

39 /EEN

GW2AR %71 FPGA P& — M HPI SR EEM NG, HEERE
PSRN ZE, ATHERSENERE S B, CFU M /O 27481
EIY A

3.10 fmizEc 2

GW2AR %% FPGA 7= i 3 # SRAM Zwfs, I, fFk b e &S E
TNEECE R ORISR . MR, P AT DR E B & 7 SR I B s S
{RAEAEAMES Flash F1. FHLS, GW2AR 284F M\ 4hE Flash Ao iszHURC B 24
F| SRAM 7,

GW2AR #7%1 FPGA 7=k 7 S Fplk @ H 1) ITAG Be B R U4h, B2
B = 2L SR 1 GowinCONFIG it B : SSPI. MSPI. SERIAL f1
CPU. TEHEENESE UG290, Gowin FPGA /=2 4 FE M B FHY -
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3 ZMN A 3.11 A TR

3.11 A &R

GW2AR %741 FPGA F= i Nk T —/ N A ik, g2t f2+ A MSPI %y
FERL TR AT BPIE, AR R i3k 3-11 AR .

< 3-11 FAEIRAVH L SR E T
B e B A R K
0 2.5MHz* 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?

e

o [l N dIRER N A%y 2.5MHz. .

e [2]125MHz Ai&EH T MSPI ZrfEts st

Fr A dedRIE T DY A P st R R B, B RCE TS, rTLRE
21K 64 PR BREA . da ISR AT UGB a0 R A 3 A 2

fou=250MHz/Param.
H A 5% Param NECE S%, JUHEN 2~128, H T FHBEL
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4 HURFE 4.1 TAESAE

S

!
o HEUAEHETEI AR A S AR VG Bl A A8 1 o de i, B HS AR 2 1 e AR I Bl AL 2
%, mo B REACRIERTA SR REAEE H TAR S X ARG B 1S 00 1R % AR

4.1 TE%H

41.1 fHHEKXICHE
< 4-1 B R AKTEE
2 FR iR wAME | KA
Vee ZHLE -0.5V 1.1V
Veeru LUEEEINCENES -0.5V 1.1V
Veceo I/0 Bank HiJ5 % -0.5v 3.75V
Veex A B LR P -0.5V 3.75V
Storage Temperature AR -65°C +150°C
Junction Temperature ghig -40°C +125°C
412 #EFTEEE
< 4-2 HFTAEGHE
4R Eiipa w/ME = PNE
Vee %R 0.95V 1.05V
VeerLLix e A FE R 0.95V 1.05V
VeePLLRx AL F R 0.95V 1.05V
Veccox I/0 Bank HiJf Hi & 1.14V 3.465V
Veex VIR 2.7V 3.465V
SEIR (P 2R) . .
Tacou Junction temperature Commercial operation 0cC +85C
g (kR) . .
Tano Junction temperature Industrial operation -40C +100°C
!

AT d) 285 ) 2R AL R R R VRIS B 5% UG115, GW2AR-18 #/F Pinout F4f.
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4 WA 4.2ESD Mg
4.1.3 R EFRR
& 4-3 BiF EARE
AR it w/ME SR RN
HJR R TR
Travp | (Power supply ramp rates for | 0.01mV/us | - 10mV/us
all power supplies)
4.1.4 IEHR TR
& 4-4 PARREHE
EA S ity A 1/0 K7 =N
I ] RR] W
s i N\l 0<Vin<Vi(MAX) o 150UA
(Input or I/O leakage current)
o N\ LR TDI, TDO,
I 0<Vin<Vig(MAX 120uA
Hs (Input or I/O leakage current) N<Yin{ ) TMS, TCK “
4.1.5 POR %54
#& 4-5 POR HEFRE
ES B B wR/MA IS INE
o VCC 0.7v 0.88Vv
POR Hifify | L AR VCCX 2.1V 2.6V
Power on reset voltage of Vcc
VCCIO 0.85V 0.98V
4.2 ESD 14 gE
%% 4-6 GW2AR ESD - HBM
s GW2AR-18
LQ144 HBM>1,000V
EQ144/EQ144P/EQ144PF HBM>1,000V
QNB88/QN88P/QN8SPF HBM>1,000V
LQ176 HBM>1,000V
EQ176 HBM>1,000V
PG256S HBM>1,000V
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4.3DC

%% 4-7 GW2AR ESD - CDM

ax GW2AR-18
LQ144 CDM>500V
EQ144/EQ144P/EQ144PF CDM>500V
QN88/QN88P/QN88PF CDM>500V
LQ176 CDM>500V
EQ176 CDM>500V
PG256S CDM>500V
4.3 DC 54514
=
4.3.1 #EEFETIEEE DC BSHHE
& 4-8 HFTIESEEIR DC B ST
L | HER s wR/ME AU T ONIE
| 1. | VO NI L (Input or Veco<Vin<Vii(MAX) - - 210pA
IR 1/0 leakage) OV<Vn<Veco - - 10pA
I/O EHi i
lpu (I/0 Active Pull-up 0<Vn<0.7Vcco - -100uA -
Current)
/O T HrHR
lpp (/0 Active Pull-down ViL(MAX)<Vin<Vcceo - 100uA -
Current)
S ARFHICHL PN R 2L
ik
I Vin=ViL(MAX 30pA - -
BrLs (Bus Hold Low Sustaining =il ) H
Current)
SRR i P I RS
i
I Vin=0.7V -30pA - -
BrRS (Bus Hold High Sustaining & ceo H
Current)
SR FRIC I 1 2
ik
I o=sVinsV, - - 150uA
BrLo (Bus Hold Low Overdrive m=reco H
Current)
SRR i P I AR
lsrHo | Yii(BusHoldHigh 0<sVinsVeco - - ~150pA
Overdrive Current)
SR ORFF A R SN HL
Venr (Bus hold trip points) Vi(MAX) Vi(MIN)
I/O L%
C1l ol . - - 5pF 8pF
(I/O Capacitance)
5 )R (Hyst <t Vcco=3.3V, Hysteresis=L2H - 240mV -
a NIR J(Hysteresis for — —
Vhyst Schmitt Trigger inputs) Vceo=2.5V, Hysteresis=L2H - 140mV -
Vcco=1.8V, Hysteresis=L2H - 65mV -
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4 BASKRE 4.3DC H R
wrR | fis %A 0/ ME. B ARUAE I SYN:E
Vceo=1.5V, Hysteresis=L2H - 30mV -
Vceco=3.3V, Hysteresis=H2L - 200mVv -
Vcco=2.5V, Hysteresis=H2L - 130mV -
Vceo=1.8V, Hysteresis=H2L - 60mV -
Vcco=1.5V, Hysteresis=H2L - 40mVv -
Vceco=3.3V,Hysteresis=High - 440mV -
Vcco=2.5V,Hysteresis=High - 270mV -
Vcco=1.8V,Hysteresis=High - 125mV -
Vcco=1.5V,Hysteresis=High - 70mV -
4.3.2 BHSHR
FR4IBTHR
R P ERgbs BRI
W o GW2A-55? | 150mA
lcc Core HLJFRHER
GW2A-18 70mA
GW2A-55 35mA
loex® Veex FLIE R
cex cex & GW2A-18 | 15mA
GW2A-55 <2mA
ICCO 1/0 Bank EE/}E EE/}ﬁ(VCCOZBSV)
GW2A-18 <2mA
!
o [1JWik% MR vCC=1V, =i, #EE%Y-8.
o [2]Mik %M N: VCCX=3.3V,
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4.3DC

4.3.3 I/O HEFETIEXH
3+ 4-10 IJO HFETEFM
4o 75 T RZAY Veco(V) NI RIAY Vrer(V)
wAME | AU &NME | RAOME | UBME | &KME
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 15 1.575 - - -
LVCMOS12 1.14 1.2 1.26 - - -
SSTL15 1.425 15 1.575 0.68 0.75 0.9
SSTL18 | 1.71 1.8 1.89 0.833 0.9 0.969
SSTL18 11 1.71 1.8 1.89 0.833 0.9 0.969
SSTL25_1| 2.375 2.5 2.645 1.15 1.25 1.35
SSTL25_11 2.375 2.5 2.645 1.15 1.25 1.35
SSTL33_| 3.135 3.3 3.465 1.3 15 1.7
SSTL33 1l 3.135 3.3 3.465 1.3 15 1
HSTL18 | 1.71 1.8 1.89 0.816 0.9 1.08
HSTL18 I 1.71 1.8 1.89 0.816 0.9 1.08
HSTL15 1.425 15 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 15 1.575 - - -
SSTL18D | 1.71 1.8 1.89 - - -
SSTL18D i 1.71 1.8 1.89 - - -
SSTL25D _| 2.375 2.5 2.625 - - -
SSTL25D I 2.375 2.5 2.625 - - -
SSTL33D_| 3.135 3.3 3.465 - - -
SSTL33D Il 3.135 3.3 3.465 - - -
HSTL15D 1.425 1.575 1.89 - - -
HSTL18D | 1.71 1.8 1.89 - - -
HSTL18D_lI 1.71 1.8 1.89 - - -
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4.3DC

4.3.4 85 I/0 DC BS54

< 4-11 8% /O DC BS54
o Vi Vi Voo Vou lo lon
- Min | Max Min Max (Max) | (Min) (MA) | (mA)
4 -4
LVCMOS33 8 8
0.4V Veeo-0.4V
LVTTL33 -0.3V | 0.8V 2.0V 3.6V 12 -12
16 -16
24 -24
0.2v Veeo-0.2V | 0.1 -0.1
4 -4
8 -8
0.4V Veeo-0.4V
LVCMOS25 | -0.3V | 0.7V 1.7V 3.6V 12 -12
16 -16
0.2v Veeo-0.2V | 0.1 -0.1
4 -4
0.4V Veeo 0.4V | 8 -8
LVCMOS18 | -0.3V | 0.35 x VCCO 0.65 x VCCO 3.6V 12 -12
0.2v Veeo-0.2V | 0.1 -0.1
4 -4
0.4V Veeo-0.4V
LVCMOS15 | -0.3V | 0.35 x Veeo | 0.65 X Veco | 3.6V 8 -8
0.2V Veeo-0.2V | 0.1 0.1
2 -2
0.4V Veeo-0.4V
LVCMOS12 | -0.3V | 0.35 x Veeo | 0.65 X Veco | 3.6V 4 -4
0.2v Veeo-0.2V | 0.1 0.1
PCI33 -0.3V [ 0.3XVeeo | 0.5xVeeo | 3.6V 3‘1 09xVeco |15 -0.5
CCO
SSTL33 | |[-0.3V | Vrer-0.2V | Vreet0.2V | 3.6V 0.7 Veeo-1.1V -8
SSTL25 | | -0.3V | Vrer-0.18V | Vrere+0.18V | 3.6V 0.54V | Vcco-0.62V -8
SSTL25 Il | -0.3V | Vrer-0.18V | Vree+0.18V | 3.6V NA NA NA NA
SSTL18 Il | -0.3V | Vger-0.125V xREF+°'1Z5 3.6V NA NA NA NA
SSTL18 | | -0.3V | Vger-0.125V xREFJrO'lz‘F’ 3.6V 0.40V | Veco-0.40V | 8 -8
SSTL15 -0.3V | VRee-0.1V | Vgeet 0.1V | 3.6V 0.40V | Vcco-0.40V -8
HSTL18 | | -0.3V | Vger-0.1V | Vgeet 0.1V | 3.6V 0.40V | Vcco-0.40V -8
HSTL18 Il | -0.3V | Vger-0.1V | Vgeet 0.1V | 3.6V NA NA NA NA
HSTL15 | | -0.3V | Vger-0.1V | Vgeet 0.1V | 3.6V 0.40V | Vcco-0.40V | 8 -8
HSTL15 Il | -0.3V | Vger-0.1V | Vgeet 0.1V | 3.6V NA NA NA NA
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4 AR 4.3DC HIH5E
=
4.3.5 4y /O DC B 54514
+* 412 £45 /O DC BB 544
LVDS
4 Fx iR MR 2% AN Ry N . S0
Vina,Vine | i HL % (Input Voltage) - 0 - 24 Vv
e N B (Input Common
Vew Mode Voltage) - 0.05 - 2.35 \Y
Z4y N1 1BR (Differential Input | a o+ = 1 e e
V1D Threshold) i N e /RS +100 mV
Iin f A\ FL 3t (Input Current) g?fwer OnorPower | _ - +10 HA
%y H1 v HELSF-(Output High B
Vo Voltage for Vop or Vou) Rr = 1000 16 v
i I FL P (Output Low _ ] ]
Vou Voltage for Vop or Vou) Rr =100Q 0.9 v
ZE R4 H HLE (Output Voltage ] _
Voo Difforontial) (Vo - Vow), Rr=100Q | 250  [350 |450 |mv
ZE AR H H R (R AR AT
AVop (Change in Vop Between High | - - - 50 mV
and Low)
i HH 25 (Output Voltage (Vop + Vom)/2,
Vos Offset) Rr=1000 1.125 | 1.2 1.375 |V
i Z9E ARk (Change in Vos
AVos Between High and Low) 50 mv
—_ A 5]
s S oo = OV PRI | - s | ma
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A AR 4.4AC JFRAF1E

4.4 AC Frx4st

4.4.1 CFU x4t
% 4-13 CFU RS ¥
" SR v
GFR | ik il ¥ fir
Min Max
tLUT4_CFU LUT4 ﬁjg(LUT4 delay) - 0.337 ns
tuurs cru | LUTS ZEIR(LUTS delay) - 0.694 | ns
tLUTG_CFU LUT6 ﬁjg(LUTG delay) - 1.005 ns
turs cru | LUT7 ZER(LUTY delay) - 1.316 | ns
tLUTB_CFU LUT8 ﬁﬁ(LUTB delay) - 1.627 ns
¢ B AR AL B E AF A I ) (Set/Reset to | 093 |ns
SR.CFU | Register output) '
tco cru | I BhE 25 A7 484 Hi N (] (Clock to Register output) | - 0.38 ns
4.4.2 BSRAM Fx45t4
% 4-14 BSRAM B &%
" T EG, X
47K ik — 8 fir
Min Max

. I 381 12 b ik /% 4 ey P TE] (Clock to | 2.55 ns
COAD_BSRAM output from read address/data) '

) I b 31 55 A7 &= fa 4 5 A (Clock to output | 0.28 ns
COOR_BSRAM | from output register) '

4.4.3 DSP FFE4514
% 4-15 DSP R 2%
» x/\: Q
2 sk IS AL
Min Max

¢ I 1% N 27 A7 7% B 18] (Clock to output | 240 | ns
COIR_DSP from input register) '

. IS} e I3 7K A7 A7 2% 1IN [A] (Clock to output | 1.20 ns
COPR_DSP from pipeline register) '

) I 2% 27 A7 4% (I 1E] (Clock to output | 042 |ns
COOR_DSP from output register) '

4.4.4 B$H /O F e
3 4-16 SMERFEXHFE
o e i -I\jin Max -I\;in Max R
gienI:e\Lylzjl;r-Pin Eg‘ggigg ° GW2A(2AR)-18 | - 3.83 - 4.59 ns
ThcLkdly HCLT( tree GW2A(2AR)-18 | - 0.82 - 0.98 ns
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4 S HE 4.5 Fftds O FEbr e
45 B s i a fir
Min Max Min Max
delay
Tocxdy dGe(Iza'l'; ee | GW2A(2AR)-18 | - 177 ; 2.12 ns
VL
WA % VCCIO=3.3V, VCCX=3.3V.
4.4.5 F At <4
#* 4-17 FNRiEF S
4 i B /M HAE wNAH
TmPRE AR
;ﬁgﬁﬁ’*zm 0+ 1 106.25MHz 125MHz | 143.75MHz
fmax .
S fy L A 52 (-
AR (-40 0 | ) o 125MHz | 150MHz
+100°C)
A Ny
tor i SRR Duty | oo, 50% 57%
Cycle
——— :
topi ﬁﬁljtti’ I % Period | 01 ) 1pp 0.012UIPP | 0.02UIPP
4.4.6 FIHEIAF ST
= 4-18 PLL 4%
it HEER 2R x/MHE IS PNEN
CLKIN 3MHZ 500MHZ
co/ig
PED 3MHZ 500MHZ
csil7
6 VCO 500MHZ 1250MHZ
CLKOUT 3.90625 MHZ | 625 MHZ
GW2AR-18
CLKIN 3MHZ 400MHZ
PFD 3MHZ 400MHZ
C7/16
VCO 400MHZ 1000MHZ
CLKOUT 3.125MHZ 500MHZ

4.5 Rtk O R

GW2AR %%l FPGA /=% GowinCONFIG fit B FE: MSPI .
SSPI . CPU # 3. SERIAL =, FE4I B RHE =% UG290, Gowin FPGA
FEan i FE A B FH

DS226-1.9.1
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5 BT IRE R

5.1 84

5.1 sgtFar&

(_:El

5%%14% BiER

KT BV R R EWHEE S, §5% 2.2 B EAIE.
D T 3 e 1 /N 3 0 ® (Little Bee ®) 5 i S8 1 R = R ® 51 e S8 5 FE R [l

B 2 B A SR RURRFR AR, T CON8, C8/7 £, it Fr i e i FH 2 Tl 2 bt
Jir LA R — 85 Py AT DA B 3 2 T 2 W S FH (1) AR LS (C) e oMb 2 e il B2 100°C
f M 25 d i EE 85°C, T LAIE] 6 B an e s Mk 2% o2 F Hh it R S B R 8, 7E Tk gl vi
F R SRR 7.

5-1 SR 5% - ES

Product Series
GW2AR

Core Supply Voltage

LV 1.0V

Logic Density
18 20,736 LUTs

DS226-1.9.1

GW2AR - XX XX XXXXXX ES
—1 J — Optional Suffix

ES Engineering Sample

Package Type

LQ144 (LQFP144,0.5mm)
EQ144 (eLQFP144, 0.5mm)
EQ144P (eLQFP144P, 0.5mm)
EQ144PF (eLQFP144PF, 0.5mm)
QN88 (QFN88, 0.4mm)

QNB88P (QFN88P, 0.4mm)
QNB88PF (QFN88PF, 0.4mm)
LQ176 (LQFP176, 0.4mm)
EQ176 (eLQFP176, 0.4mm)
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5 ST HEE

5.2 FFE AR SR B

& 5-2 &4 & 755k - Production

GW2AR - XX XX XXXXXX CX/IX
Product Series ——

GW2AR

Core Supply Voltage
LV 1.0V

Logic Density
18 18 20,736 LUTs

5.2 &t 3 R AR IR R B

81 2 S S 2R B T 224

5-3 SRR R Bl

PY o
GOWINEE QN88C7/16
Part Number ——»GW2AR-LV18LQ144C7/16
Date Code ——»>YYWW
Lot Number ——3L LLLLLLLL
PY o
GOWINSZ N88C7/16
Part Number ——»GW2AR-LV18LQ144C7/16 Q
Date Code? —»yywwc
Lot Number —»LLLLLLLLL
E!

L Tem perature Range

C Commercial 0°C to 85C
| Industrial -40°C to 100°C
Speed Grade

6 Slowest

7

8

9 Fastest

Package Type

LQ144 (LQFP144, 0.5mm)
EQ144 (eLQFP144, 0.5mm)
EQ144P (eLQFP144P, 0.5mm)
EQ144PF (eLQFP144PF, 0.5mm)
QN88 (QFN88, 0.4mm)
QNB88P (QFN88P, 0.4mm)
QNB88PF (QFN88PF, 0.4mm)
LQ176 (LQFP176, 0.4mm)
EQ176 (eLQFP176, 0.4mm)
PG256S (PBGA256S, 1.0mm)

55, RBtnE 5-3 Bk

GW2AR-LV18<«—+— Part Number*

YYWW <«—— Date Code
LLLLLLLL L€« Lot Number

GW2AR-LV18<€—— Part Number*

Y Y WW C&———F— Date Code?
LLLLLLLL L<—— Lot Number

o [ EEAHKETE—ITHE 47N “Part Number”,
e [2] C A #eft () Data Code J& 18— iR AFRiH “C7.

DS226-1.9.1
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