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RiE Fi0gTE | 2K P

FPGA Field Programmable Gate Array b7 I Y W

SIP System in Package RGJ %

SDRAM Synchronous Dynamic RAM [F] 2 ShAS B LAF 1 2

CFU Configurable Function Unit AIC B D e HT

CLS Configurable Logic Slice A fiC B 4

CRU Configurable Routing Unit CIE I e W

LUT4 4-input Look-up Tables 4 g NEIRER

LUT5 5-input Look-up Tables 5 MNEHE

LUT6 6-input Look-up Tables 6 FANEHE

LUT7 7-input Look-up Tables 7 RIANEHRE

LUTS 8-input Look-up Tables 8 I NI

REG Register AT

ALU Arithmetic Logic Unit HARBH AT

(o]} Input/Output Block N R R

S-SRAM Shadow SRAM oA R S Bk 4

B-SRAM Block SRAM PR S HEN LA fifs 25

SP Single Port F g [

SDP Semi Dual Port Py X 11

DP Dual Port X

DSP Digital Signal Processing G S Ry

TDM Time Division Multiplexing i 5 H

DQCE Dynamic Quadrant Clock Enable BNAS GRS Bl RE

DCS Dynamic Clock Selector ENASET PR IE eSS

PLL Phase-locked Loop BiAHIA

DLL Delay-locked Loop FEFRBAH IR

CS \Iival_cckiggNafer-Level Chip Scale B2 e

MG MBGA(Micro Ball Grid Array Package) TR TR 5 1) ) 2

LQ LQFP(Low-profile Quad Flat Package) YT e~

EQ ELQFP(E-pad Low-profile Quad Flat ﬁ?‘iﬂﬂ% 1) AL Y 77 i~
Package) Ep

PG PBGA(Plastic Ball Grid Array Package) TR R R 51) 1 2%

uG UBGA(Ultra Ball Grid Array Package) o R BRA R 21 5 2

QN QFN(Quad Flat No-lead) VU757 PG 5] s 2
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w2 5K GW2AR &5 FPGA 77 b2 i 22 A B Bl 8 — 447
i B K R G BB F, 7E GW2A R5IFHAE FAER T F E A &1 SDRAM
Al Fr, [FIR BB GW2A R&71 & PERER) DSP #1iE, il LVDS #21LA K
FE 1 BSRAM 17fifi #% TE YR,  IX 48 A iR 0 B YR $E O RS 157 1) FPGA 2244 DL
55nm L Zf# GW2AR & H T &l s A I N & .

o SRR I T 3 B EWER A FPGA B TF R IR EE, CHE
GW2AR %741 FPGA 7=, REfB5ER FPGA 224 fiJm. gk reAdBdEi
S Je R # A ek LR

fKIh#E
- 55nm SRAM T.Z
- HJE: 1.0V
- CFRN BB AT IR
o 1 SDRAM RG340
o RFZHNI/O P RRHUE
- LVCMOS33/25/18/15/12; LVTTL33,SSTL33/25/181, Il, SSTL15;
HSTL18 1, I, HSTL15 I; PCI, LVDS25, RSDS, LVDS25E, BLVDSE
MLVDSE, LVPECLE, RSDSE
- RAEENAG 5 IR R R
- ZF4amA. 8mA. 16mA. 24mA ZIRENfRE
- RAtEH{E S Slew Rate
- PR S S IRl FL R T
- XA 11O FRAEAT Y Bus Keeper. i/ R4z HFH /2 Open Drain
fiy L 2 T
- CFREIR
o =ERE DSP Fith
- kR RS T EE R
- HEr9x9, 18x18, 36 x 36bit [{IFeIEisE A 54bit Z 5
- XFREA IR
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- SCRFEAT AR UK AN

- NIz S S PE R A

- XFFNE RS AL A AT A
o FEMAEALEHAT

- 4% LUT(LUTA4)

- RUHbOR A

- XERAL A AR AR AN

55 1% Lh i
Tt

A A7 Ak

o P PRI EH A REN LA ik 4%

- SRR . B
- XTI EER
® UL PLL+DLL %

2.2 FRERYIF
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AL A X 1A 2

- SEIR RS, B AE S
— AR X 2% TR
o JnfEMt B
- HRITAG B R
- X¥F 4 7 GowinCONFIG Bc E#x: SSPI. MSPI. CPU. SERIAL
- XFEURLCE InE A AR B
* 2-1 FRERIIR
s GW2AR-18
B HIL(LUTS) 20,736
AAEEE(FF) 15,552
> &b ;
Ziggiﬁib£5ﬁLﬁq%%§ al,472
Yok a& BEHLAF ik 2 828K
B-SRAM(bits)
Bk ST E R E 46
B-SRAM(/)
SDR / DDR SDRAM(bits) 64M / 128M
PSRAM(bits) 64M
FeiF%%(18 x 18 Multiplier) 48
R ZHHH Y(PLLs+DLLs) 4+4
/0 Bank =% 8
K 110 % 384
R 1.0V
!

(U BRSO BUIA SR AF, 52 30FF 4 DM
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% 2-2 GW2AR-18 5%

3 i Memory 257! Al A PLL

LQ144" GW2AR-18 SDR SDRAM PLLLO/PLLL1/PLLRO/PLLR1
1 SDR SDRAM

EQ144 GW2AR-18 BSRAM PLLLO/PLLL1/PLLRO/PLLR1

SDR SDRAM

QN88 GW2AR-18 BSRAM PLLL1/ PLLR1

LQ176 GW2AR-18 DDR SDRAM PLLL1/PLLRO/PLLR1

EQ176 GW2AR-18 DDR SDRAM PLLL1/PLLRO/PLLR1

e

[1]LQ144 F3: 1 EQLA4 41 Vecpuis 5 Vee WA —#T, HAIERESH K 4-2.

 2-4 GW2AR #HEMBRXARL 102

E S [ 2 (mim) JF(mm) E-pad X~f(mm) GW2AR-18
LQ144 0.5 20 x 20 - 120(35)
EQ144 0.5 20 x 20 9.74 x 9.74 120(35)
QN88 0.4 10 x 10 - 66(22)
LQ176 0.4 20 x 20 - 140(45)
EQ176 0.4 20 x 20 6x6 140(45)
!

e Ui GW2AR #71 FPGA i B 3 4 R S M7, 155% 5.1 St 4.

e JTAGSEL_N 1 JTAG # &2 H/* %, JTAGSEL_N 5| A1 JTAG F#H 4 451 B
(TCK. TDI. TDO. TMS) AA[EEE N 110, BLRMEMIEIE A ITAG FHL 4 4

SR 9 110 I R 00 - VR 5 B

¥ (GW2AR _FZJ/FPGA /7 dh /55 E I F ) o
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3.1 GHtERE

Memory
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B 3-1 gL rE=E
/ o8| [10B| [10B| [10B| [10B| [10B] |
/
/
<——— 1/OBank0 & I/OBankl ——» / | CFU | | CFU | | CFU | | CFU | | CFU | | CFU |
/
CFU
T =V —— _I__{/ |CFU||CFU||CFU||CFU||CFU||CFU|
e | BlocksRam | | puL | ! :
) cru | 5 | Block SRAM | | PLL |
—N° cru | Sl |CFU||CFU||CFU||CFU||CFU||CFU|
1
N— & iy
Q| P | Block SRAM | PLL | Q] |
@® v}
] CFU : PLL % | | DSP |
NI | Block SRAM | osc |
TR —— il |CFU||CFU||CFU||CFU||CFU||CFU|
CFU \\
<—— |/OBank4 & l/0Banks ———» \ | Block SRAM | | P |
\
NREIEEES) |
\ cru || cru || cru| | cru osc
|
\

K 3-1 y GW2AR %741 FPGA 7= 45 fn B K, GW2AR N ARG d 5
BH (SIP), T Ea 54k GW2A 2% FPGA 5= 5 A g . 174
ORI TE S L 3.2M.

GW2AR #FENERIRBE T E R RHE S B R 2-1. SN HE— 1 E
WIS, ARERR A AR (0B), #ENEK T ERS BT A

(B-SRAM) #ie, 7 55 HMH: DSP. PLL % 5. DLL BEIEA A A &
k.

GW2AR %71 FPGA 7= i JEAS (1) 2H 158 43 v ] fic & T e ¥R G (CFU,
Configurable Logic Unit). fE284F #3847 2 AEREHES], AFS =R
AT ECRN S BOANF . IECEIIRE R (CFU) AIDARCE &K (LUT4)
B, BRI A A 2. VEMERHE S 3.3 Al B IR H T

GW2AR %741 FPGA 7= 110 TR A fE 244, BL Bank A LT
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3.2Memory

%14y, 3454 8 4> Bank, FriEN BankO~Bank7. /O ¥ 57 3¢ £ Fl S AR
#E, SRS TR, SDR TAE#&E. iEH DDR £iz{H DDR_MEM £
Ko FHAMFEHESH 3.4 Fa N\ i,

GW2AR #%1| FPGA 7= i M HUIRFR SN # (B-SRAM) TEZRF P
HIZIRATHES, —A B-SRAM TESS N 5 H 34~ CFU I E. —4
B-SRAM & & K/NN 18Kbits, CHF 2 FPfic B U ERL . VR4 TER}
WHZ% 3.5 HURE S FEN A AR 1R

GW2AR %% FPGA /=i N ik T 3545 5 b 25 DSP. DSP fE4%
PR IE AT HES, A DSP %R 5 A 9 /4> CFU M B . &4 DSP L&
PN 2R TG, RN ZE e RS AN AT I % (pre-adders), AN 18 ALY L
a5 (multipliers) fl—/> =4 N BOR 2 42 H R JT(ALUSA) . FA T REHE 2%
3.6 F G5 A B,

GW2AR #%1] FPGA 7= Witk 7 8iAH3A PLL %A1 DLL %Y. &=
SR PLL BEERREAEIRAL AT LAZE S IR BIUR , @I il B AR S 30m] DL T
I Bh AR AT R B (A AN 43400 MO RS . 2 LR ZEThae . A =S
AT AR, SCRE 2.5MHz £ 125MHz [ B35 EHE,  MSPI 4
FEAC BB NS UL B0 o 7 P e AR PE A v g 2 1 FH 7 B b, B o B2 vl ik £5%.
TR RHE S % 3.7 BH4P. 3.11 A N ER.

ItAh, FPGA SN E T F & 1In dwfEfm 4 6 (CRU, Configurable
Routing Unit), & FPGA W T A RIS HbER X R, IECE IR T
(CFU) 110B WHES# /- MG ML Bili, @ 7 CFU T YA 1I0B P38
(P24 TR . A4 SRR I & = SR B TR B s AR . AR, GW2AR
Z5 FPGA P= it 14t 7 38 15 I eh 4 28, K& R, 4R B B 07,
DL ik T ss . VEAIE R TS ¥ 3.7 kP, 3.8 K&, 3.9 & E BN,

3.2 Memory

GW2AR %% FPGA 7= AN B Er 2, 42 AH Memory B2 & AN
—F, HHERIES% 2.2,

3.2.1 SDR SDRAM

DS226-1.7

i

S [A]: 5.4ns/5.4ns

PR . 166MHz

BIEAIH: 32bits

75 & 64M bits

EEZE(E

PN ER I K 2R 45 4

PRI o A PTOANER (512K x 32bits x 4bank)
PG R 55 A7 2%

H1) stk 158 308 K S (] ZEIR . 2 B 3

- REKE: 1. 2. 4, 8 EHIEE
R iP5 B T B s =X
RREHRFTEIRE
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3.2Memory

- REREIEThREE
5 BRI RE
E sh il A0 B T
4,096 Hill3#7 & #1/64ms
3.3V+0.3V e H %
e LVTTL M
VE
BT S E R 4-2,
Bk

GW2AR %% FPGA 7= #E51¥) SDR SDRAM & — & ) CMOS [A]
> DRAM &5, &N 64Mbits. NiBEFEVIA BANK, &4~ BANK K/hA
512K x32 bits, & BANK Hi 2,048 17 x 256 %1 x 32bit {4714 [ 51 4H 5 -
XA E N S A RO, 7 & B R R X BB 4 7 B RN 5 K BE R
A, SDR SDRAM #R #& 15 B 15 K BT dmfe 5 N B H o R ER 75 220
2 HBEE a2, G T CLAT e S AR SRR el S R E R R KR SCHF 1.
2. 4. 8 FHEIURA, Al UMEgmIER A A AP Bk RE. [MReE TR
I ReSE AL E AT TR FL, Tl e EAE R R A S N5 J5 3. SDR SDRAM 2
Bt E BRI TR & ERIEThRE, Seabh, iRt 7 mEERF AR, F B
R B A IE P U R MR B A

SDR SDRAM #2 H ik B B 1l 3.3V, #%4% SDR SDRAM f#) BANK Hi,
JETRE M EE 3.3V, 4G EIESH 4 HASHE>4.1 TAEZM>5E 4-2,

e SR SRR IP Core Generator 323 P /401 SDR SDRAM
P AR 1P, ISR 1P ] LLE 31 5E % SDRAM L HAIMEM, i, H3)
T, F P 4 s 28 s S i R ER R RN AT, $E41{E 295 2% Gowin
SDRAM 77 #H /' 15 -

3.2.2 DDR SDRAM

DS226-1.7

i

44 . 250MHz/200MHz

BIEAI% . 16bits

7E: 128M bits

Zor i e N5 5 CLK AI~CLK

X H) DQS

Y ¥ DLL ff ge/ANHRE

EEZE(E

PRI K R 25 44

JU4 BANK, 454~ BANK K/NA 2M x 16 bits

Al m AR AN AR 2 A A7 2

- HUhEkE ke R R . 2, 2.5, 3
REKE: 2, 4, 8
R iP5 B T B s =X

o FIISEHITIRE
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3 ZMN A

3.2Memory

DM S5 %EiE A 0

H s T A 5 R E
4,096 Hill3#7 & #1/64ms
TI 7S HE AT 4 S
2.5V+0.2V k!
e SSTL 2#0

Y|
BAFBEEIE %L 4-2 47 LAETEH .
#hig

GW2AR %% FPGA 7= £ 1¥) DDR SDRAM & — i i) CMOS X
WEEE R FERI[F) 2P DRAM 5 7, N 128Mbits. I HEVU BANK,
£/ BANK K/NR 2M x 16 bits. A A U 0 EFHIREAS %, BHEE
AR R AR . SCRRIARE AN S R R ORI, P R B RO
RIKAR G B AR KK ERITT, DDR SDRAM R 5 15 B 1 5 K 1 I 2 B
BN . FHEERET 2 iR B S MBUE T A, SR )E T DA T e
SR, FRKKEN 2,48 EME . 5 H sh iR HIhRe e gt e i 17
Wiz H, e ERKENALH G E5). DDR SDRAM [ 1 #2445 & 3hl#H o)
Re N E T DhRE 2 A1, 3L T T 9mFER DLL. DDR SDRAM #2144t T 4w fEfx
Ny R T4, H P DLk Hs Gl Ul Re MRk 2 &
o

DDR SDRAM # It B B8 A 2.5V, #%4% DDR SDRAM ) BANK
EFREREER 2.5V, HAERIESS 4 BAR>4.1 TIEEM>% 4-2 #EF
TAEVEH .

E 2 SR ZURERAE IP Core Generator 3¢ 3¢ N #k/41 55 () DDR 2 #i 2%
() 1P, 86 1P AJLLE 58 5% DDR FHWIAaMY, SEReHE, E ST s
1B, P ¥ IR d 28 103 5 i PR RD AT, PE4EMS BE 2% Gowin DDR.
Memory Interface IP /77555

3.2.3 PSRAM

DS226-1.7

i

A2 166MHz, #ixthn]ik DDR332
PSR E i

BYEALTE: 16bits

S BB RWDS

P M

o FES E BRET PASR

TR A IR HR A 20

RIEAA L DPD

IXEhAE 1) 35,50,100 F1 200 K
5 R A

16/32/64/128 F-3i R K,

R A FFA7 4

1.8V fit AL

10(60)




3 B2 3.3 Al ETIRE R TT

PSRAM #z it HL A 1.8V, #:H: PSRAM 1) BANK HLJE 75 2 [H &
1.8V, HMEFEEIES% 4.1,

E SR SRR AE IP Core Generator 323 N #RIZMES 1 PSRAM $5:4
I IP, EHIBE P AT LLE 35 R PSRAM _EHATIAML, SERHESERAE,
FH P 3 B84 ) 28 1 s S i BRI AT, 14145 B 5% Gowin PSRAM
Memory Interface IP & /755 .

3.3 AIBCEThEESR T

AT B T RE H G (CFU) 24 GW2AR £7%1) FPGA 7= S I R A # g,
A~ CFU HiAJic & 12 48 # 0 (CLU) AN AR 28 B 5 SR G(CRU) AL k. 4~ CLU |
VUSRI i B T RE - CLS(Configurable Logic Slice)2H ik, i alfid & TRk
WA BERRMZGTAA 4, WHE 3-2 Fios.

3-2 CFU &far=E

Carry to Right CLU

CLS3
LUT

CLS2

CRU

CLS1

CLSO

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Carry from left CLU

3.3.1 AIECEiZiE T
BRBIIIEAERE . BATEREE R,
o LAEKEHA

BAERKAITUGERCE N 4 AERR(LUTS), A sSeilm Ekk
Tihe:

- AR E RS TG E R 5 M A B R R (LUTS);
- PINTFTECEDIRE TG E R 6 F A R R (LUTSG):

DS226-1.7 11(60)




3 ZMN A

3.3 ATACEVIREH T

DS226-1.7

- VUASATRE IR A AT E R AN 7 N E R R (LUTT);
- J\NATBCEDIRE (P CRU) AT B s — A 8 Far A K (LUTS).
o HIRZHMA

LA

B =

BEOLEE, BHRER AT B A AR A (ALY), AESEIL LA Dhfe:

- kNS
- S, BRI AR
- RS, BRERTHEL AT B L

- R
o fififdiiat

AT, AT AT B P T R 16 x 4 A2 ) 43 AR i A A LA fif
2% (S-SRAM) B{ H /7 2s.

iz AR FPGA BT SCRF AR A SO 75 S DL A BE LA fif 4%
(S-SRAM) [IHIAGAL . R IRAFfili 45 (1 BIHE 22X 1 S RE N € B

A fc B I AE A (CLSO~CLS2) & & AN A7 24(REG), & 3-3 ok
[# 3-3 CLS P EER/~EE

— D
—CE
—>CLK
—SR
—GSR

% 3-1 CLS hEFHREPUS S

E54 |10 | #ik
D I LAF PR
CE | CLK ffiGE(Z S, AIMCE e o T e s e P ff g 2
CLK I BHEP{ES, AIECE R Al R B R R A
KBS AN, TICE AR IhRE %
e [FWEN
e [FLEN
SR b e musm
o HIEN
o TAMEFEN
L RE B, TEE NN IhEE
3.4 o SLHEAL
GSR ! o FIEN
o TeREEN
Q @) ZFAT s
!

® [1]{5'5 D MskIE T g £ R — vl i B Dhae i T — AR ida i, T Uk sk AT
CRU i o MCE AR B OL T, S AA48 0 mT AR A o
[2]CFU Al fic & 68 /i () CE/CLK/SR ¥ 0] Jih 7 it B e % .
[B]7E GW2AR #7%1 FPGA 7= i N, GSR @i HifEZiE#H:, i@l CRU.

® [4]SR 5 GSR [AI A2 GSR A Hm M.

12(60)




3 LR 3.4 B N H s

3.3.2 Hh&FIFEETT
LR TR0 CRU 1 Dhae £ BRI 1 :
o I NIEFEINAE: N CFU MG SR At N TR L%
o fZLHEIRTNEE: N CFU B N/FH (5 S MLER SR, 135 CFU B
HEE .CFU Z [ai%EH: A CFU A FPGA W 3 Ho A Th BEAF B 2 8] ) 3% 422

3.4 I ESR

GW2AR %% FPGA 7= i) 10B T Z 445 1/0 Buffer. 1/0 2 %5 DL A0 M.
AR LR TR e = AN 4. W PR, A 10B oo T 110 &
(Fric A A F1 B), ‘EAITA] LAFC B R H2Z 05 5%, Wl DR N8 s 59

ABCE
3-4 10B &#REE
Differential Pair Differential Pair
AL AN
” “True” “Comp” " ” “True” “Comp”
PAD A PAD B PAD A PAD B
2 2 Y A
v Y v v
Buffer Pair A & B Buffer Pair A & B
Y Y 2 2 Y Y Y Y
—H O - O —H O —H O
o ® 2o 6 ¥ o ©® 2o o &
v A ) 4 v
10 Logic 10 Logic 10 Logic 10 Logic
A B A B
Y Y. Y Y
_|Bold O _ DB O _JoIAO_|DoXZ O
3esex32s2 = 3852 =x3258 &
S 5SE85v S585 v S585v Sls‘g S5 v
«Q [« «Q —~+|Q Q ~+|Q Q ~+|Q
v A v
Routing Routing

GW2AR £7%1| FPGA 7= 10B HThREHT 15

e T Bank [ Veeo ML

e Y ¥FLVCMOS. PCIl. LVTTL. LVDS. SSTL P\ Jz HSTL 252 Fh HiFFr
e

o IRULHINAG T IR LI

o IRALH H 5 T UK B AL I

o tHiHi{55 Slew Rate £

o W[ 11O HAEhST ) Bus Keeper. b4/ S4B FH & Open Drain %
1% 1

o URFIEIK

o /O EMA. SDR AL DDR &% fifi =,

DS226-1.7 13(60)




3 B2 3.4 B N H s

3.4.1 I/O BB LR

GW2AR #%1] FPGA 77 ] 1/0 £5 8 4~ Bank, K| 3-5 fox, &4
Bank L[ 1/0 BIR Vecoe Veco ATULBE A 3.3V, 2.5V, 1.8V, 1.5V
5 1.2V. £ SDR SDRAM WL Veex 1 1/0 BANK HLE Veco 71X
BN 3.3V, 415 2152 % 3.2.1SDR SDRAM. 4 /% DDR SDRAM [f i B
HLE Veox 1 1/0 BANK HLJE Veco 7 B A 2.5V, 4115 Bi5 2% 3.2.2DDR
SDRAM. N Hf SSTL, HSTL %5 1/O $AbrifE, A Bank i fit—/ Ml
SIS B (Vrer), F P AT LLERAE FH 10B P B 1 Vrer Y (2T 0.5 X Veco)
WA IR AN Vrer SN (1 Bank AL E—A 11O B BIVE RIS Vrer fil
N)o Veox BEHHESZ R 2.5V 1 3.3V,

3-5 GW2AR %% FPGA =& I/O Bank £ ~EE

| 10Bank0 | | 10Bankl |

ueg Ol
ajuegd Ol

GW2AR

Pueg Ol
enueg Ol

\ 10 Bank5 \ \ 10 Bank4 \

GW2AR %71 FPGA 7= i ASE ) Bank AR FHEHKE, A
B EELSEL AN 2240 EELBHL P R . B FEBH R B T SSTL/HSTL AN, 1
Bank2/3/6/7 H37¥r. Z WL % B H T LVDS #i A\, {X1E Bank0/1 #1137 £F.
AR RES % (Gowin ZZEH (systemlO) /7155 )

Ve
2 0 BRI 1 R G645 TR A5 A2 SN 59 L

ANTFH 1O Ha bR AERT Veco BUEER, W%k 3-2 .

DS226-1.7 14(60)




3 G R 3.4 i N iR
#< 3-2 GW2AR #7%l FPGA FRIFHRHIL /O XBRPoALERE
/O % A itE B 22 53 Bank Vcco(V) it IX BN HE 7T (MA)
LVTTL33 B 3.3 4,8,12,16,24
LVCMOS33 B 3.3 4,8,12,16,24
LVCMOS25 b 2.5 4,8,12,16
LVCMOS18 b 1.8 48,12
LVCMOS15 B S 1.5 4,8
LVCMOS12 B S 1.2 4,8
SSTL25 | BAL i 2.5 8
SSTL25 I B 2.5 8
SSTL33_| FA S 3.3 8
SSTL33_I BV 33 8
SSTL18 | B 1.8 8
SSTL18 I b 1.8 8
SSTL15 B Vi 1.5 8
HSTL18 | B Vi 1.8 8
HSTL18_II B 1.8 8
HSTL15 | B 1.5 8
PCI33 B 3.3 N/A
LVPECL33E =5y 3.3 16
MLVDS25E oy 2.5 16
BLVDS25E oy 2.5 16
RSDS25E ZE5y 2.5 8
LVDS25E ZEy 2.5 8
LVDS25 a4y 2.5/3.3 3.5/2.5/2/1.25
RSDS oy 2.5/3.3 2
MINILVDS ZE5y 2.5/3.3 2
PPLVDS ZE5y 2.5/3.3 35
SSTL15D =5y 1.5 8
SSTL25D_| oy 2.5 8
SSTL25D I ZEy 2.5 8
SSTL33D_| ZEy 33 8
SSTL33D I Y 3.3 8
SSTL18D | oy 1.8 8
SSTL18D I oy 1.8 8
HSTL18D | oy 1.8 8
HSTL18D I oy 1.8 8
HSTL15D | oy 1.5 8

DS226-1.7
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3 4Efy

=
5

I

3.4 % N\ AR

DS226-1.7

£ 3-3 GW2AR ZHHMA /O RB S A EE E

/O fAFrifE | B¥i/Zsr | Bank Veco(V) XFFEIBHOIAT | R T E Veer
LVTTL33 FA S 1.5/1.8/2.5/3.3 & @
LVCMOS33 FA S 1.5/1.8/2.5/3.3 & i
LVCMOS25 | Hii 1.5/1.8/2.5/3.3 B i
LVCMOS18 | Hiiji 1.5/1.8/2.5/3.3 B i
LVCMOS15 | #ifi 1.2/1.5/1.8/2.5/3.3 | & Fi
LVCMOS12 | #if 1.2/1.5/1.8/2.5/3.3 | & %
SSTL15 B 1.5/1.8/2.5/3.3 % &
SSTL25 | B S 2.5/3.3 o &
SSTL25 I Fi 2.5/3.3 % &
SSTL33 | B 3.3 i &
SSTL33_I B3 3.3 i 2
SSTL18 | ek 1.8/2.5/3.3 i e
SSTL18 I b 1.8/2.5/3.3 % &
HSTL18_| b 1.8/2.5/3.3 % &
HSTL18_II b 1.8/2.5/3.3 % P
HSTL15_| B 1.5/1.8/2.5/3.3 % &
PCI33 B 3.3 = i
LVDS ZE5y 2.5/3.3 i i
RSDS ZEy 2.5/3.3 i i
MINILVDS F4y 2.5/3.3 i &
PPLVDS ZEoy 2.5/3.3 % %
LVDS25E ZEoy 2.5/3.3 74 o
MLVDS25E FEy 2.5/3.3 % 5
BLVDS25E FEy 2.5/3.3 % 5
RSDS25E oy 2.5/3.3 e o
LVPECL33 oy 3.3 i o
SSTL15D E4y 1.5/1.8/2.5/3.3 % &
SSTL25D | Z4y 2.5/3.3 % &
SSTL25D Il | #%% 2.5/3.3 74 o
SSTL33D | ZEoy 3.3 74 o
SSTL33D Il | #% 33 74 o
SSTL18D _| F4y 1.8/2.5/3.3 % Fi
SSTL18D Il | #% 1.8/2.5/3.3 i o
HSTL18D | FEIy 1.8/2.5/3.3 i o
HSTL18D Il | %4y 1.8/2.5/3.3 %5 i
HSTL15D_| F4y 1.5/1.8/2.5/3.3 %5 %5
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3 ZMN A

3.4 % N\ AR

3.42 1/0O 84§
K| 3-6 5 GW2AR Z%1] FPGA 77 5 ) 110 3255 1% H 349
& 3-6 /O iZ @B ~=E
TCTRL | TCFF »
GND+4>
» SER o R
ISI
TDATA [ > OUTFF > — ¥
K| 3-7 4 GW2AR %% FPGA 7= 5 ff) 110 B4 1% N H 57
& 3-7 /O iIZ BN\ TEE
-«
> Dl
|IODELAY > INFF -~ DN
» IEM | | | IDES -
] ate
cel - Q
GW2AR %41 FPGA 772/ i 1/0 1B i A s e i B an F
HEIR{ESR

K| 3-8 NILiIRfE L IODELAY. GW2AR £7%1 FPGA 7= 5L 4 110 #ik
47 IODELAY #ile, M3t 128(0~127)HILEIR, — B IR 841K

[ >DO

18ps-
3-8 IODELAY R&E
DI[ »
DLY UNIT
SDTAP [ >
SETN [ » DLY ADJ
VALUE [ »

DS226-1.7

[ >DF
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3 ZMN A

3.4 % N\ AR

DS226-1.7

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 5575

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

e L R
R
. > cCK
. SR

o CE WU MK A2 (0: enable)sl i F-A % (1: enable).
o CLK nJ AGiFE N _FTHiffi ke 3R B fik %

e SR W[ UFEANIFIEIR LK) SET/RESET 8% (disable).

o FAran Al LLGWAR N T AT AR (register) mifil & £ (latch) .

BURFIR IR

IR E (1IEM) 2 SR BB oy, A F@ A DDR #ix0. i 3-10
FioRo

3-10 GW2AR Y IEM R~ =E

CLK[__ >—— ——1 > LEAD

D > IEM ——— ] MCLK

RESET [ >— — 1 > LAG

fREE8E DES M ST shigiE iRk
FAEIANR) 1O BIESEHE TR AIfR 28 DES, F'E 1 /0 BWIRRMH
. DES 5L % A I8 125 I i 3% 45 (Clock domain transfer) {2 fit
T AR AN EURE R B (strobe) B N S R SHE B B IR 1. B 2 ANFF
fE 2% (registers) R E i K FE
5 I i B AR O I T Re
® HNHELSNR BB RES DQS KRBT HUE KA. deThfE N T
DDR f#fifi #4511
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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 %741 FPGA 7= i ] 1/O RS R 2 P TARR . B —Fh AR
AR, VO(EL /O EE FX) X AT I E i 5 5 BIAE 5. INOUT 13
SR EARHE ST =SERREEES).

iR

AN 10 B 3-11 frx, B ~NE5 TC. DO LK DI
HizE CRU 583 F N iRz
& 3-11 ZBERXTH /O BiEEHREE

TC
DO | £—»—@ 10 PAD

DI <

SDR =R

AT B, SDRAERFH T 110 &F72%, K 3-12 fion, ®J LA
R 1O [ R RE

DS226-1.7 19(60)




3 ZMN A

3.4 % N\ AR

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

TCTRL D Q
CE
— >CLK
~ SR
DOUT [ D Q——{//——ﬂk—#EQIOPAD
OCE[ CE
O_CLK | >CLK
OSR[ SR
DIN <} ]
) Q
ICE[ >~ CE
| CLK[ > >CLK
ISR > SR

e CLK{#fEES O_CE A1 1_CE v LAHc & JyrE o 71 B ol A B P fd e o
o HHMES O_CLK A1 1_CLK n] DAC & Sy b FHi fih &2 5 B U ik %

o KMER(ET O_SRMI_SR ATLIECE ARDEA . FDEN. #PEM. AP EM
BEA T B R AR -

e  SDR T /O 124 T v] LARC B A5 i 25 /7 % 5K Latch.

iBF DDR ##5%,

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

.

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

D —>»

CLK —>

IDDR /o> QILO]

K 3-14 i DDR %, PAD 5 FPGA W24 H %N 2:1,
& 3-14 I/O 124889 DDR i ~=E

D[1:0] —#4»

CLK —»

ODDR —>» Q

DS226-1.7
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3 ik

3.4 % N\ AR

DS226-1.7

IDES4 &3
IDES4 #3F, PAD 5 FPGA W ZHHF LN 1:4.

3-15 /O iZ%8#9 IDES4 N\ R E
D-—>

FCLK — »
PCLK — | IDES4 /> QI3:0]

CALIB —»,
RESET —»

OSER4 &3¢
OSER4 # 3, ', PAD 5 FPGA A2 HIEZR N 4:1,
3-16 I/O 124849 OSER4 it ~EE

TX[1:0] —4»>
D[3:0] —/ >
FCLK —» OSER4 —4> Q[L:0]
PCLK —»

RESET - »

IVideo 3
IVideo X, PAD 5 FPGA B HE I N 1.7,
3-17 /O BB IVideo ¥MATE=E

D —

FCLK — >
PCLK — > IVideo —/> Q[6:0]
CALIB — »

RESET —»,

!
IVideo A1 IDES8/10 ¥ i FHAHAE 1/O ¥ 585 a5 FH B 1/0 Frife, U 1/O ARG A BEH FH -
FEIXFIBSL T, SDR BRI AR Ok T LU A .
OVideo #3
OVideo #3\F, PAD 5 FPGA W #BE KL N 7:1,
3-18 I/O iZ18/9 OVideo il RER
D[6:0] ﬁ%»

FCLK ——>»

PCLK OVideo 9

RESET —»
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3 ik

3.4 % N\ AR

DS226-1.7

IDESS &3
IDES8 # 3, PAD 5 FPGA Wi 4E# KL N 1:8.

3-19 I/O 2489 IDESS M~ E
D—>

FCLK —|

PCLK —» IDESS8 —> Q[7:0]
CALIB —»
RESET —»

OSERS ##3%
OSERS8 # 1, F, PAD 5 FPGA WP IEZL A 8:1.
3-20 1/0 B4/ OSERS i == E

TX[3:0] —4 >
D[7:0] —4>
FCLK —»  OSER8 4> Q[10]
PCLK ——>»

RESET —>»

IDES10 &=,

IDES10 #®, F, PAD 5 FPGA W#ZH# % A4 1:10.
3-21 I/O iZ4EHY IDES10 N == E

D »
FCLK —»
PCLK —» IDES10 —o> Ql9:0]
CALIB —»

RESET —»

OSER10 &5,
OSER10 %\ F, PAD 5 FPGA WN#FiZ % Ly 10:1.,
3-22 /O iZ38H9 OSER10 HiH m=E

D[9:0] —o>

FCLK —>
PCLK —>»
RESET —>»

OSER10 —>» Q

GW2AR #%J%1] FPGA 7732 54 memory 1) 10 2 TR, SCRFXU%/IY
1)\ f5E E A, 35 IDDR_MEM/IDES4_MEM/IDES8 MEM #iI
ODDR_MEM/OSER4_MEM/OSER8_MEM #f& ..
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3 ik

3.4 % N\ AR

DS226-1.7

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
% 11455 DQSWO Bk DQSW270, HARHE TCLK KR SR e M 10 B O
IDDR_MEM #&3

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

D—>
ICLK ———>»
PCLK ——p|

WADDR[2:0] — /5 IDDR_MEM /3> QI1:0]
RADDR[2:0]73L>

RESET ——»|

ODDR_MEM &=
3-24 10 B384 ODDR_MEM it ==E

X ——>

D[1:0] —/4—»
PCLK ——» ODDR_MEM —%—»> Q[1.0]
TCLK ———p

RESET ———>

IDES4 MEM #E=R
3-25 10 iB484Y IDES4_MEM N\ R=E

D —>
ICLK ———>»
FCLK ——»
PCLK ——»|

WADDR[2:0] — /5 > IDES4_MEM /4> Q[3:0]
RADDR[2:0] ﬁ%»

CALIB ———»
RESET ——»|

OSER4 MEM &R
3-26 10 iZ48 /Y OSER4 MEM #iH ~=E

TX[L:0] — /5>
D[3:0] —4 >

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

OSER4_MEM |45 > Q[L0]
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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 ———p|

WADDR[2:0] — /5> IDES8_MEM —/g—> Q[7:0]

RADDR[2:0] —/5—»>

CALIB ——»
RESET ——>»

OSER8 MEM #&3

3-28 10 B35 /Y OSERS_MEM #iH =B

TX[3:0] —4 >
DI7:0] — /g >

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

OSER8_MEM

/> QILO]

3.5 BAREHSHEN Fifss iR
3.5.1 &Yy

GW2AR %] FPGA 7= 24t 7 35 BIHUIRERS BN LG 28 T . XLt
128 TR R HE D, DATHIES, A fEEEA FPGA BRI . [RIHEAR
NHUREESBENLFfE S (B-SRAM). 1E FPGA [551F 4/~ B-SRAM #HHR
M 34 CFU BIfiE . &/ B-SRAM AJ it & & =1 18,432bits(18Kbits). 24k
5 MR fERL R i D3 Single Port, XU A Dual Port, £hX A5
i Semi Dual Port, [Efb/Ffigasti=l, WER FIFO 247, fE FRFPIIH T

B-SRAM &5 NI EEdIA

F 5 PHURFSBENLAE ik 22 BHEO A P s e RE RTHGR L 1 RRE . BAR

B-SRAM L&A ThiE

1 MR K5 =N 18,432bits

Bk 4R 75 31 380MHz(7E Read-before-write #:3 F 230MHz)

i A Single Port
Xt 455X, Dual Port

AL Parity Bits

et LAt 450 ROM

Kl i 2N 1 K22 36 7

Al VRA I8 #R/E Mixed clock mode
TYREEE 55 E Mixed data width mode

E A 15 Bl 05U 56 5 S 3 11 E S % Enable Byte

DS226-1.7

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

3.5 Bk A FEHLAT i A LR

DS226-1.7

S EAL, AlEERR
1E 5325 Normal Read and Write mode
4612 5 5 Read-before-write mode

e HE Write-Through mode
& 3-4 B-SRAM {=SThhE

Uity 1 44 F% 77 Ie] iR

DIA | A i DR NE 5

DIB | B i &R MAAE 5

ADA | A i A H IS 5

ADB | B i Lt hk{5 5

CEA | A Ui DT Bl e 5

CEB | B uiii B P RS 5

RESETA | A i &R B AE S
RESETB | B Ui & f7 a E A5 5

WREA I A i R S ERE(E 5

WREB I B i 3/ 5 fefE 5

BLKSEL | BT E 5

CLKA | A i 2/ 5 B 5 5

CLKB | B ¥ 2/ BI85 =

OCEA | A i 4 H AT AR A e e (S
OCEB | B iy 1 tH 25 A7 & I B BEAS 5
DOA o Hmtan A i

DOB o Hmtan B i
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3 ZMN A

3.5 Bk A FEHLAT i A LR

3.5.2 FHERECER

GW2AR %71 FPGA 7= i [ HUIR 55 4 B LA i 4 7T SC3F 2 PP s v B
W% 3-5 FizR.
< 35 FERAETIR
B R M 1 P X 11 52 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 x 9 2K x 9 2K x 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

3.5.3 FlifsESHEEEEE

GW2AR %1 FPGA 7= i BT HUIR B S BE A LA fifs 23 A B m] S REVR A 20 28
T PP o 8 Xty 1R RN By 00 1 A8 R, 152 0 55 R 5080 o i ] DAAS[H],
{H B B R 3-6 FIFE 3-7 HIHC B RN H .

& 3-6 X IR SR EHEEEARESIR

DS226-1.7

TRETE
1LY
16Kx1 | 8Kx?2 4K x 4 2K x 8 1K x16 | 2Kx9 1K x 18
16K x1 | * * * * *
8KX2 * * * * *
4KX4 * * * * *
2KX8 * * * * *
1le6 * * * * *
2K x9 * *
1K x 18 * *
!

FREEN “*7 (3R SCRr IR
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3 G R 3.5 HUlk A B LAZ A B

*® 37 R OR S EERREEERLBIR

s 5y

PR 16Kx1 | 8Kx2|4Kx4 | 2Kx8 | 1IKx 16 | 512x32 | 2Kx9 | 1K x 18 2(132 X

16K x1 | * * * * * *

8K x 2 * * * * * *

4K X 4 * * * * * *

2K x 8 * * * * * *

1K x 16 | * * * * * *

512x32 | * * * * * *

2K x 9 * * *

1K x 18 * * *
bE
FRERN 7 W RS .

3.5.4 FH{ERETIRERCE

B-SRAM 1 fiifiE (byte-enables) ThRg. AT LA AEHE, R
TRPE R R T 5 ON o TR 0 B Re 4k SR B . 1/ B RE(E 5 (WREA,
WREB), K byte-enable 24115 F T-#% 1 B-SRAM K51

3.5.5 BN IhEERL =

BT I HUIRF S BEHLAE 6 2551 B-SRAM & T RIS E « BAN T
TS O AR FHRMESS AL, AT LORAF Bl . 75 BE R IR R A
IRV EEEi

3.5.6 EZH14E
o T HHUIREF A FALAF i B HR 4 N 27 748 SR A2 BN
o it A AR AT AU KR A2 Pe m H P sk e fg
o i F A7 A8 ] 57 bypass-able.

3.5.7 LEIER

B-SRAM 37 ¢ I I i S FEHLAF G 28 w1 U610 . 7E LS FEH, B-SRAM
TEENUIRAS, IrAEEH T N 0. IWIRASHE A T R i /i 24, ROM.

3.5.8 FfifsRiR{ER
B-SRAM [y N\ & 47 & W] FHORSCHF AP S #AE, i i A 4 7T BLURAR IR
IKER B AT AR P (LT RE . B-SRAM $& AL (1 X0t 1 F A A5 X mT i ok
SCRPARARIAE I3 38, Jn i MRS S AP AN S, BB AEAS
[ IR R — AL A AT — N5 o i A A B a] DU 58 AT
ipgzip

Bim O

75 B TR, B-SRAM AT LLZE — A4S B-SRAM #EAT 1328105 #:1F .
EEHAET, WE NREIESEF B-SRAM . SR IEHE SRR
(Normal-Write Mode)Allid 5 #% 3 (Write—through Mode). 4% H 25 17 2% 55 %
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3 GRS

N
o3

3.5 Bk A FEHLAT i A LR

DS226-1.7

(Bypass)i, #rd B BLTE R — A8 i BT . B 1 2K x Obit /7 fif ik

HE I U & 3-29 Fios.
3-29 Bin O FEENIER

DI[8:0] —/g—>
AD[10:0] —4T >

WRE ———»|
CE—>
CLK —— > B-SRAM

RESET ——>

OCE ———»

BLKSEL[2:0]—/5—% D BYTE_ENABLE

—g—>DO[B0]

ERABHIH T AR A A A

* 3-8 Bim O FHEERATIR

JiE e B AR AE(bit) | I O | R | BORAITE
B-SRAM_16K_S1 | 16K 16Kx1 | 16,384 | 1
B-SRAM_8K_S2 16K 8Kx2 8,192 2
B-SRAM_4K_S4 16K 4Kx4 4,096 4

SP B-SRAM_2K_S8 16K 2Kx8 2,048 8
B-SRAM_1K_S16 | 16K 1Kx16 | 1,024 16
B-SRAM_512_S32 | 16K 512x32 | 512 32
B-SRAM_2K_S9 18K 2Kx9 2,048 9

SPX9 B-SRAM_1K_S18 | 18K 1Kx18 | 1,024 18
B-SRAM_512_S36 | 18K 512x36 | 512 36

Wim OHRA

B-SRAM SCHFA U 5, PLE] 3-30 9, w9 AN g 14504 #4

o i [ [ I 4R
o N [ [F) I 5 4 AR
o AR HHEEAS

3-30 MWim O FHEERIER]
DIA[15:0] W s DIB[15:0]
ADA[9:0] W -T ADB[9:0]

WREA ——»
CEA ———»

CLKA , B-SRAM
RESETA ——»
OCEA ——>»

DOA[15:0] «—1c—| | BYTE_ENABLE

<«— WREB
<«<— CEB
<«— CLKB
<«— RESETB
<«— OCEB

—g > DOB[150]
<«/z—— BLKSEL[2:.0]
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3.5 Bk A FEHLAT i A LR

& 3-9 A T X I P A E

%39 Mim AFMEEERTIR
JRiE fic B AR 2 BwEDit) | OB | EERE | BdEAL
B-SRAM_16K_D1 | 16K 16K x 1 16,384 1
B-SRAM_8K_D2 16K 8K X 2 8,192 2
DP B-SRAM_4K_D4 16K 4K x 4 4,096 4
B-SRAM_2K_D8 16K 2K x 8 2,048 8
B-SRAM_1K_D16 | 16K 1K X 16 1,024 16
B-SRAM_2K_D9 18K 2K x 9 2,048 9
DPX9 B-SRAM_1K_D18 | 18K 1K x 18 1,024 18
8%k O 238

FEER T P00 T 1K x 16bit 1 512 x 36bit #i, A 57 35 [E] B i
B AR AH X R — i DA RO B4, RCfr A S, B i ik,

3-31 (AR im O EiEtRNVEE 1

DIA[15:0] W}
ADA[9:0] — > <75 ADB[9.0]
WREA ———» <«——CEB
CEA ——> B-SRAM «—— CLKB
CLKA ———» <«—RESETB
RESETA ———> <«———OCEB
BLKSEL[2:0—/3—> D BYTE_ENABLE —/g—> DOB[15:0]

& 3-32 (A ik O FEERIER 2

D|A[35:0] W
ADA[B:0] ——»

WREA — >
CEA ———» B-SRAM
CLKA —»

RESETA ———»

BLKSEL[2:0]—~—» || BYTE_ENABLE

<«—/g— ADB[8.0]
<«— CEB
<«——— CLKB
<«——— RESETB
<«——— OCEB

DOBJ[35:0
— 4 > DOB0
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3 G R 3.5 HUlk A B LAZ A B

% 3-10 A T O X R T A e A
*® 3-10 AR O FHEE ERATIR

JR i B B 15 AEDit) | WO | FHEIRE | BERAL
B-SRAM_16K_SD1 | 16K 16K x 1 16,384 1
B-SRAM_8K_SD2 16K 8K X 2 8,192 2
B-SRAM_4K_SD4 16K 4K X 4 4,096 4

SbP B-SRAM_2K_SD8 16K 2K x 8 2,048 8
B-SRAM_1K_SD16 | 16K 1K x 16 1,024 16
B-SRAM_512_SD32 | 16K 512x32 | 512 32
B-SRAM_2K_SD9 18K 2K x 9 2,048 9

SDPX9 | B-SRAM_1K_SD18 | 18K 1K x 18 1,024 18
B-SRAM_512_SD36 | 18K 512x36 | 512 36

RigEEX

B-SRAM AJ it & i R st i es i, i 3-33 Fran. F P AliE L A7 1k
PRYVAEAL AT, R g AR ORI AR Rt gs . P TR ROM
FINES, AV SO . 7R3 F B YRR R 58 iU 1 .

[# 3-33 RiSER FiEHERE

AD[9:0] —A 5>

CE———>»

CLK ——— >
B-SRAM

RESET ———»

BLKSEL[2:0] ——»
DO[17:0] <—g—1
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3 GRS

N
o3

3.5 Bk A FEHLAT i A LR

G4 B-SRAM At & i — 4 16Kbits ROM. % 3-11 F141 1! T ROM #i

KT AL E

< 3-11 A EERTIR

JR i i B A 5 AEDit) | WO | FHEIRE | BERALE
B-SRAM_16K_O1 | 16K 16K x 1 16,384 1
B-SRAM_8K_02 16K 8K X 2 8,192 2
B-SRAM_4K_04 16K 4K x 4 4,096 4

ROM B-SRAM_2K_08 16K 2K x 8 2,048 8
B-SRAM_1K_016 | 16K 1K x 16 1,024 16
B-SRAM 512 _032 | 16K 512x32 | 512 32
B-SRAM_2K_09 18K 2K x 9 2,048 9

ROMX9 | B-SRAM_1K_018 | 18K 1K x 18 1,024 18
B-SRAM_512_036 | 18K 512x36 | 512 36

VE

S5 RESET Xt A7 as AL, FHAREBERAF Ml as H A
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3 G R 3.5 HUlk A B LAZ A B

3.5.9 B-SRAM #{EtE=

B-SRAM SC#F 5 PR, 4% 2 FhiseffEmi 055 #1550 Bypass
Mode, Ji/K&kizti= PipelineRead Mode)Al 3 Fh 5 45 /46 =, (1E % B 1
Normal-Write Mode, 5 : Write-through Mode, JGiEja SR
Read-before-write Mode) .

IER(EEL

A A R A A BN I I e A A7 A A\ B-SRAM 3 H 8
MIKRART

FEFRE BNAAl A, (8 St A A 4% o MO Sn] SCRPRGE 98 B e K 36
fir.o
FEHRRI

AME B A7 es, AR IR A 25 (Memory Array) ) #i i
3-34 im0, $hE O Wik OER TRRKZEER

f WlRE

Input .| Memory Output

Dl ) Register |~ 7| Array | Register DO
CLK T
OCE
ADA ADB OEE
DIA—>
Input .| Memory .| Output
CLKA—» Register "1 Array ’_:Register DoB
WREA WREB CLKB
CLKA ADA ADB CLKB
Input - P Input
DIA ) Register Register DIB
Memory
Array
» Output Output <
OCEA ) Register < » Register ¢ OCEB
DOA WREA WREB DOB
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3 G R 3.5 HUlk A B LAZ A B

BHERN
EHEHERA

X AN AT IR S H0E, st e SR AR . BEAEE A S
PLAE B3 1

BEERK

AR IR, X DT S EAER, BRI e ) 4
t

i ERA

MR IR, X AT SRR, R A 2 B b
frth, BB S AN FIT,

3.5.10 BH$piR
% 3-12 | H T ASE B-SRAM FEE T B Y i e A =

%= 3-12 FMESNEL E 53R
o 2 XL 1A = Py o 1A 2 B LB
PRST A Yes No No
[ERASTRE T T 6 Yes Yes No

g P | No No Yes

Jh 37 B RS

%] 3-35 o T AE XU PSR A S il RS, s 1 %A —
MOTIFBh. CLKA 5 5428 1 i 0 A M 2rf7 &%, CLKB {5 52t 1 o 1
B HIFTA %547 &% o

3-35 JHAZATEER
CLKA ADA ADB CLKB
Input R P Input
DIA ) Register Register DIB
Memory
Array
» Output Output <
OCEA Register < » Register ¢ OCEB
DOA WREA WREB DOB
EERHRN

K] 3-36 o 1 7D 0 I AR B 152 5 N A P R B 1 8 —
AW ER . BT (CLKAYE S #2670 A BB AEHE . SHihb R 56
55 . BLATER(CLKB)fE S5 T im 1 B (i AR . Stk e Be 15 5 .
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3 LR 3.6 Hr 55 b

& 3-36 =S #ER
ADA ADB OCiE
DIA—>|
Input .| Memory .| Output
’_> Register "1 Array | Register —>DOB
CLKA ’_>
WREA WREB CLKB
B i O AT $hiR s
K] 3-37 o 1 g I A
[ 3-37 S ik O R SMER
? WfE
Input .| Memory Output
DI Register |~ 7| Array " Register DO
Ty

OCE

3.6 HFIESEBIER
3.6.1 B

GW2AR %741 FPGA F= i # B A F & 1 DSP BT . &2 5k
(] DSP fif 77 Znl 2 P S se B 5 S A FR SR, I FIR, FFT ¥t
&, DSP AN aefae . BRI ARG . RS E.

DSP 3 #f 4| Thie:

3 P B R FeVAAs (9-bit, 18-bit, 36-bit)
54-bit [} A/ HHIZ H HIT
Z AT A5 T R LA 4 e
WAL 28 (Barrel shifter)
R S s E S E & N U (Adaptive filtering through signal feedback)
B5 ] LLE 31HE (Computing with options of rounding to positive
number or prime number)
SCRFE A S 0 HORN 55 B A L
BHETT

GW2AR [f] DSP #HHA LIAT I A A L34 FPGA R8I . &4
DSP itk 5 9 4~ CFU AL B . &1 DSP & A% Hot, BN EHRETE
SN ETIN: 28 (pre-adders), i 18 A3k 2% (multipliers), F1—A> =4
ANBIEARBZ Bz 5 5.0 (ALY).
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3 ZMN A 3.6 Hr 55 b

K 3-38 AR H T .
[l 3-38 DSP R# T

AO0[17:0] BO[17:0] PADDSUB[1:0] Al[17:0] B1[17:0] SBI[17:0]  C[53:0]
18 18 2 18 18 18 54
«g” |spip INCI17:0] “g? INC[44:27] & INAL
INAO {18 . v
MUXB1 Y
v REGC
REG_PADDSUB REGB1

54
(g INAL 18INB1 INC

L PADDSUB&/H_\)/
o

SBO[17:0] <18

N Pre-adder
. PADDO ALUSEL ALUMODE . PADDL
SIBIL70] INC[17:0]
/18
A0
S|A[17:017%—¢ | )fls

REGMBO
MUXMAO MUXMAL
REGMAQ 18 MROBO REGMA1
/5> SOB[17:0]
15 MROAO 1sMROA1L
Y v </ CLK[3:0
| REG_CNTLI | 4 CLKE30]

ASEL[1:0] /,»>
BSEL[1:0] />
ASIGN[1:0]7%>
BSIGN[1:0] /5>

v L CE[3:0
\(/X\/ \/X\/ MUXSD /4 CEI30)
REGSD | i/, RESET[3:0]

36MO

REGPO

MDO

36 M1

Jg>SOA[17:0]

\ REG_CNTL'P \ REGP1
MD1

MULT

LOADB | MDI<<18

LOAD
T Y% . T
alusel[6:4] VUX alusel[1:0] alusel[3:2] B MUX
“0”_y) 4
,AOUT alumode[3:0] 54 B_OUT
CASI>>18—> /
CASI[54:0] 4z <1 cour ) " LOADA={INCI17:0],INA};
INC—» 3 - - LOADB={INC[44:27],INB};
LOADA > =l | 754 X A INA={MROB,MROAU};
o - INB={MROB1,MROA1}
> ALU_OUT/STATUS /54
RND_INIT—>, MDO/MD1
RND_INIT-1 > ! ALU
REGOUT <> CASO[54:0]
36
\4
DOUT[35:0]

DSP b AR 03k 3-13 frax, W ZFA74s i3k 3-14 fios.

£ 3-13 DSP @Ok
Ui 11 44 % 1/O KA ]
A0[17:0] [ 18-bit A\ A0
BO[17:0] | 18-bit 2% A\ BO
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3 ZMN A

3.6 #{5 T AL AL

DS226-1.7

rARE A 73 1/0 KA Yt

A1[17:0] | 18-bit Z a4\ Al

B1[17:0] | 18-bit H i A\ B1

C[53:0] | 54-bit i C
AN A, T RECER:. FIAES SIA

SIA[L7:0] | BLEERE R SEATAEAR ) DSP B A5 5

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

&N 1A
AR B, HTRBOER:. NG5S SIB

SIB[L7:0] | BLEEHE R SEATARAR 1) DSP AR A5 5

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

&N 1A

SBI[17:0] | RN A AN, &I

CASI[54:0] | K H AT —A> DSP #EHLT) ALU S\, FI T s

ASEL[1:0] | A N2 BT 5 1) A S N3

BSEL[1:0] | PeikaR i) B F N JRIE R

ASIGN[1:0] | WMNES ARSI

BSIGN[1:0] | WMNES B/ SAL

PADDSUBIL0] | 2% INES BRI HIE 5 , F T A4S @ 8 sk

CLK][3:0] | REETIPN

CE[3:0] | I REAS T

RESET[3:0] | [ IR%, BAES

SOA[17:0] 0 At A

SOBJ[17:0] o A E R B

SBOJ[17:0] O AN ER A, RFJT A

DOUTI[35:0] O DSP % th Hdi

CASO[54:0] o ?Lg iﬁﬁt@iﬂ?—¢ DSP AT RIGERE, fem
DRRCE

& 3-14 A F ek
A Wi B B G @ 1t

AO register AOHII N i A7 45

Al register AL FF 745

BO register BO%i N\ %7 174

B1 register BLii N\ 7517 2%

C register CHIN A7 (72

P1_AO register J R AOI N F A7 4%

P1_A1 register FRBALI NG A7 A%

P1_BO register Jr R HBOMINFF AT A

P1_B1 register FRHBLE NG

P2_0 register T BRI RN A7 8

P2_1 register A7 TR KR N\ 2 A7 2%

OUT register DOUT#i i 75 174

OPMODE register AR A I ) 25 A7 48

SOA register AT 9% SOA IR Ak

36(60)




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

DS226-1.7

e JykER(multiplier) i
o Tk R In#s(accumulator) i
o JFRyRAN RINARAL

I TR AT FPGA iR RN H 2R HE E . GW2AR #2741 FPGA
PE R T A R AR N 48 (GCLK), BEEEERI R Ta R, BT
GCLK ¥, iB4RAE THAIA (PLL). RS (DLL). mi#E 4 HCLK
F1 DDR 171l #3352 L 20 Bk v i B DQS S5 I Bh B2 U5
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3 ZMN A 3.7 b

& 3-39 GW2AR A5
1/0 BankO 1/0 Bank1
DLL_ DLL_
SV I RN
PLL PLL
1 B o
vs) vy)
g g
Q) )
PLL PLL
| GCLK [
MUX

| )
o o)
ve) us]
Q Q
3 5

E PLL pLL |||

i [ W T[] o

L8 /O Banks /0 Banka RB

D /0 Bank DEDQS I-HCLK

3.7.1 £ FATEh ML

GCLK /£ GW2AR /=i i G R A, AU SRIR, B IREML 8
A GCLK W%% . GCLK F R e i S5 A0, 35 4 FH 140 BB i N 78 JO0 R AL A 2 %
V8, H R B NS R B T T B B e
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3 GN

3.7 If g

DS226-1.7

& 3-40 GCLK &R OB r=E

CE

SELECTOR(3:0]

¢
¢
¢
=

SELECTOR(3:0]

SELECTOR[3:0]

SELECTOR[3:0]

]
¢

4

e

-
4
.

SELECTOR([3:0]

SELECTOR(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

3-41 DQCE &~ EE

DQCE

CE[ » D Q
>>CLK ]

1 - CLKOUT
CLKIN

RS GCLK6~GCLK7 H1 DCS(Dynamic Clock Selector)fz i1,
K 3-42 Fiow, WAl LUE CRU 7EPIANE Bl N 2 B Zh A&k, Hith
ANty B B Bl

3-42 DCS #OREE

CLKSEL[3:0] > /4 >

SELFORCE >

CLKO[ >———>
DCS — > CLKOUT
CLK1[ >——>
CLK2 [ >——p

CLK3 L

DCS W LAECE Y L F LA
DCS rising edge &3\

BULE M A iE B 80 1 B e e N & 1, {ERnE P 8 i LA 5 #%
NHTE 2, ki 3-43 i

3-43 DCS Rising Edge X TR FREE

CLKSEL[U] Js‘.\'itm to clkl at nesxt clk rising E::lgEl

At.next clkD rising edge cutput goes to ™1™

CLKSEL[1]

CLKD

CLK1 ]

CLKOUT

DCS falling edge 3\
BIVAE 24 F e B ) R RIS Je B N BB O, ARSI I B ) B S e
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3 ZMN A 3.7 W4

NHTFep, &l 3-44 s .
[ 3-44 DCS Falling Edge #X THRFREE

CLKSEL[0] | |

switch to clkD at next clk0 falling edg

CLKSEL[” \ | \N next clkl falling edge cutput goes to 0" | At next clil falling edge cutput goes to 07
CLKO [ L[ L
CLK1 ] | I J [ [ 1
ckour . o« [ [T Ls / ] N LI L

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

3.7.2 HitHEF
B PR S & — B S itds ] FLER, fRTFREIAH 3R (PLL, Phase-Locked Loop).
FI AN S 0BG S5 1 0 PR R G 15 5 e AR A .

GW2AR 7 i ff] PLL BB GENS FE AL AT AZR & M B, il i EANF
(I ZH0n] LAREAT I Bh (R 0 R R (AR 2 350) « ARAZ RS o5 s PE I B 5 T

Py
Ae o

PLL FH iy 25 M AE B an 1 3-45 FTw

¥ 3-45 PLL R EE
IDSEL[5:0] ODSEL[5:0]
v LOCK
Detector LOCK
CLKIN > » IDIV —>|
PFD —>
> CLKOUT

+ —>» VCO —» VCODIV >

ICP

v

CLKFB > —>|
> CLKOUTP
FDIV [—> l«— LPF |e>» PS&DCA
'y —> 13
R DIV > CLKOUTD3

FBDSEL[5:0] >4
j—> SDIV
. > cLkouTD

| | | | Ja / Ja

L 00 |

RESET RESET_P RESET_| RESET_S DUTYDA[3:0] PSDA[3:0] FDLY[3:0]

PLL ({20 (ZE 5 0] DB A5 PLL IR Bdam N, ta] DL i i ¢
it A R EME S SN EE S BB AEE 5. PLL FRIRE 5 A]
PLAANES PLL SRS S & s, ] DU B 22kl = 1) 4 BN ah s
Ty EIENEME S B EEEE S .

GW2AR %% FPGA 7= PLL MEREUN T -
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3 ZMN A

3.7 g

DS226-1.7

hrwpbE

W ONBIFI0HE: 3MHz~500MHz
VCO E % #Hi%JuHE: 500MHz~1,300MHz
CLKOUT #i A% ys . 3.125MHz~500MHz

PLL m Xy AR 4 CLKIN #EAT SR 4 AT 20350, 150 20l T

fekout = (feukin*FDIV)/IDIV
fvco = feLkout*ODIV

feikouto = feLkout/SDIV
ferp = feLkin/IDIV = fekout/FDIV

!

feuan AFAREP CLKIN A% .

feikour 9 CLKOUT A1 CLKOUTP a4l .

feukouto 4 CLKOUTD I £i4fi%, CLKOUTD 24 CLKOUT 43455 i i .
forp N PFD % AHATA .

B nliE it 4% IDIV. FDIV. ODIV. SDIV 45 2 S 5% (f i s 2,

PLL ¥ %€ sk 3-15 .

%2 3-15 PLL 50 E X
Ui 1 2475 55 iR
CLKIN [5: 0] LTIPUN ke IO
CLKFB LN SRR TN
RESET LN PLL 4= AL
RESET_P LD PLL < (Power Down) {55
RESET | A IDIV ZAif5 5
RESET_S A SDIV #l DIV3 Efifs 5
IDSEL [5: 0] LTI A IDIV AE, JEH 1~64
FBDSEL [5: 0] | %A A FDIV H, o 1~64
PSDA[3: 0] LN BNAS AL H (R THEA )
DUTYDA[3: 0] | %A B 7 23 L (CF BEVR A 20)
FDLY [3: 0] LN CLKOUTP & iR %
CLKOUT i th TEARAT RN 7 2 LR B 1 B b A
CLKOUTP i th A AL AN 5 7 LR R ) e
” K CLKOUT 5k CLKOUTP 44l &t (i SDIV
CLKOUTD ity B
” K H CLKOUT sk CLKOUTP 1434l #h ( 1 DIV3
CLKOUTD3 | Hath SRR, DIV3 A E N 3)
LOCK i th PLL #Ef; 1 Ra8iUE, 0 RRKB
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3 SN 3.7 I

3.7.3 SiEATHh

GW2AR £7%1 FPGA 77 5 ) s i 4 HCLK 7] LA R 110 58 i P A4k
PEALH, &L T VRN HIR N Bl [F 20 BB A s ek, Wi 3-46 s

3-46 GW2AR HCLK =&

HCLK HCLK
BankO Bankl

HCLK HCLK

Bank7 T J—V Bank2
HCLK <J Huxmw<1> HCLK

Bank6 81 Bank3
HCLK HCLK
Bank5 Bank4
HBRG_out_0~7 —>» HBRG_fb

& 3-46 T LLEF], iR e HCLK [ aa —4 8:1 i HCLKMUX
i, HCLKMUX BEXAT(T—4 Bank H ) HCLK B2 532 21| HAh AT fo] —
/> Bank |1, IXf$75 HCLK [ 1# FH 58 hn =R 3% .

HCLK A] DA AE25 F P 4 FH O ThREAREER 40 T BT «

® DHCE: ZI&M & n g geitl, INREZRAIT DQCE. wIEhAH
FI IR A i i B 5 5 o

® CLKDIV: EifRf £k, 4> Bank 45—/ CLKDIV. i
Rk N AR, — B0 20 0, BT 10 848 AR AR
DHCS: Az it ek £e4s .
PADCLKDEL: ZhZS3EiR AR, FH T4 i B N\ 1 g
55,

3.7.4 FER AR

GW2AR %% FPGA 7= 424t 7 3E IR BiAH3F DLL. DLL [ ThRER B
K 3-47 i~

3-47 GW2AR H¥ T rEE
RESET ——»

> STEP
STOP ——»

DLL
CLKIN——>

———>» LOCK
UPDNCNTL ——»

CLKIN HISRIUEALHE T GCLK FAHAR ) HCLK.
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3 LA 4 38 K&

TS s STEP 55 2% 248K Bank o, filin: M DLL_LT
P RE S STEP 2% 3] Bank0.Bankl.Bank6.Bank7 ) DQS il HCLK.
[FB (545 STEP WAl Ed AR LIE R H - i 2.
3.7.5 DDR f#{i# 253 O #HEE DQS

GW2AR Z %1 FPGA 7= i If) DQS B {1 4n R I Th e >k 52 #F DDR A7
fiti B 32 L I B0 75 R -

® Lt DQS N, HHEIEIH B 1/4 L
® Iy NZAF PR S TR

o NI EHERMEIRAES

® Hifit DDR Hith i #i (5 5

® 7 ¥F DDR3 5 Hi Ll

DQS kA 3 M TAER, FHRW AR 10 8RRk, K 3-48
Fiso

[# 3-48 DQS ~EE

DQSIN[ — >——
PCLK [ >
FCLK [ >

DQSR90
READ[3.0] [ >/ L
RCLKSEL[2:0] Dﬁ L[> DQSWO
DLLSTEP[7:0] 5 | boswero
WSTEP[7:0] Dﬁ |32le
RLOADN [ > 4j1 ——1 > RVALID
RMOVE :
—— 81 [ RBURST
RDIR[ > |
WLOADN [ > [~ RFLAG

WMOVE [ >—
WDIR [ >——
HOLD [ >——

RESET [ >——

——L__ > WFLAG

CDRCLKGEN

CDRCLKGEN H kK3 fFrmid g b A1, W SGMIl. BMiERA
—/~ DQS #1 CDRCLKGEN.

CDRCLKDIV
I Eh ik B, ThEg 5 HCLKDIV 251,

3.8 K&

fEN% CRU B RFM 78, GW2AR #%1 FPGA =i fit 7 RiEF+ &1
KB, SR, Irppfige. BRI ERBEHNES.
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3 &5l

>
B

39 &RE BN

A\

I

39 &/HEEN

GW2AR #%1| FPGA =il & — LN/ E BN, HEER
BIEE A AR, R RAEC D AL, CRU MO R 1A A7 a3 )
A LA E

3.10 wiEEC &

GW2AR %71 FPGA 7= 5L 37 H SRAM Zifs, [k, Sk b G EE E
N B B SO RIS . 28R, H P T DURYE B B T SROK i B O S
{RAELEANES Flash B, FHLS, GW2AR 245 M40 Flash Sz EURC & K
#| SRAM H1,

GW2AR 7% FPGA /=il 1 3l FLd F i) JITAG FC B AN, 37
Frm o2 SR A 1 GowinCONFIG Bt BE#z: SSPI. MSPI. SERIAL 1
CPU. H¥#IERHESE (GW2AR Z 7 FPGA /=4 4 FEI B -F ).

3.11 KGR

GW2AR #7%1 FPGA F= NIk T — M N iR, w2 S N MSPI %
FEAE U LI B, B AR B N 2% 3-16 Fis.

< 3-16 F A EIRAVH L S EE TR
B R B A2 5 i
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?
!
o [l N mIRER N A% 2.5MHz.

e [2]125MHz Ai&EH T MSPI Zrfefs=Al.
B A ARG T DU P S SR AR s, B R E TAE S, v DR
215 64 PRI EAiEe . e iR v] DU an A X EAS 2
four=250MHz/Param.

Hr k¥ Param NI E S 4, Vol 2~128, R SCHHMHEL
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4.1 TAE%ME

S

!
FRVAEAETE I AR S A0 B AR 0 B 9 A v s d e R AR 2% R R ARV A B A it 2
%, mo B REARENTA s F A BEAE R AR 26 e TARVE B AR5 00 S IR TAE .

4.1 TE%H

= 41 xR AKTEE
B g w&AME | ®KE
Vee ZHLE -0.5V 1.1V
VeerLL BYAHEA L -0.5V 1.1V
Vceo I/0O Bank HiJ5 H & -0.5V 3.75V
Veex A By rL Y R -0.5V 3.75V
Storage Temperature AR -65°C +150°C
Junction Temperature iR -40°C +125°C
< 4-2 HEETAEEHE
B S g H&/ME =N
Vee T 0.95V 1.05V
VeepLLix Fr 1AL FL L R 0.95vV 1.05Vv
VeepLLRrx 1AL F R 0.95v 1.05Vv
Veeox I/O Bank HJFHJE 1.14v 3.465V
Veex 4 B e e 2.375V 3.465V
ZEIE (B S i .
Tacou jiﬁ(tgrﬁé?perature Commercial operation 0cC +85C
ZEve N%%4
Tano jiﬁiz(ti:lta:rﬁjr?perature Industrial operation -40°C +100°C

YE!
AFE BRI S B EE BiE S % _(GW2AR-18 #/ Pinout F/#7).

DS226-1.7
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4.2ESD %

an)
(alay

®4-3 B EFARE

R EiBa /M BRI SN
R L B REER
Trave | (Power supply ramp rates for | 0.01mV/us | - 10mV/us
all power supplies)

< 4-4 BRI

R B4 %A 1/O 1Y IZPNEN
N\ FLL

Ihs (Input or 1/0 leakage current) O<VN<Vin(MAX) Vo 150uA
i N R HELIAE TDI,TDO,

Ins (Input or I/O leakage current) 0<Vin<Vi(MAX) TMS,TCK | 120UA
% 4-5 POR %514

B i iR & /MA =N}
POR HiJEfH | Power on reset voltage of Vcc 0.65V 0.85V
4.2 ESD t4ge

& 4-6 GW2AR ESD - HBM
At GW2AR-18
LQ144 HBM>1,000V
EQ144 HBM>1,000V
QNB88 HBM>1,000V
LQ176 HBM>1,000V
EQ176 HBM>1,000V

DS226-1.7

%% 4-7 GW2AR ESD - CDM

e GW2AR-18
LQ144 CDM>500V
EQ144 CDM>500V
QN88 CDM>500V
LQ176 CDM>500V
EQ176 CDM>500V
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4 WA 4.2ESD Mg
* 48 HFETIE BN ERB ST
ZFK EiiibLY A BME | M| BORME
Ll 110 i NI B (Input or | Voco<Vin<ViH(MAX) - 10uA -
I/O leakage) 0V<Vn<Veeo - 0.01uA | -
/O L4 Hi i
lpy (/0 Active Pull-up 0<Vin<0.7Vcco - -100uA | -
Current)
1/0 N HL
[F5) (/0 Active Pull-down ViL(MAX)<V|n<Vceo - 100uA | -
Current)
cl I(/I?OEE;roacitance) SpF 8pF
Vceco=3.3V, Hysteresis=L2H | - 240mvV | -
Vcco=2.5V, Hysteresis=L2H | - 140mV | -
Vcco=1.8V, Hysteresis=L2H | - 65mV -
Vceo=1.5V, Hysteresis=L2H | - 30mv -
Vceo=3.3V, Hysteresis=H2L | - 200mv | -
Vs i \iR 1 (Hysteresis for Vcco=2.5V, Hysteresis=H2L | - 130mvV | -
Schmitt Trigge inputs) | Vc,=1.8V, Hysteresis=H2L | - 60mv | -
Vcco=1.5V, Hysteresis=H2L | - 40mV -
Vcco=3.3V,Hysteresis=High | - 440mV | -
Vcco=2.5V,Hysteresis=High | - 270mvVv | -
Vcco=1.8V,Hysteresis=High | - 125mv | -
Vceo=1.5V,Hysteresis=High | - 70mV -
= 4-9 B7SHR (Static Supply Current)
2 FK B I I O HRE
lcc Core HLUFHLT LV fiA GW2AR-18 | 35mA
leex+leco :%féfjf;aﬁ) +UOBank IR |y k| Gw2aR-18 | 60mA
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4.3DC

4.3 DC S 4514

DS226-1.7

#+ 4-10 /O #HEETIEEH
475 3T RZAY Veco(V) AT RIEY Vrer(V)
w&/ME BRI ZPNIEN w/ME BRI IZPNEN
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 | 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_lI 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 1.5 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 1l 2.375 2.5 2.625 - - -
SSTL33D_| 3.135 3.3 3.465 - - -
SSTL33D_I 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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13 4.3DC AT
# 4-11 10B Bifi DC BS54 (IOB Single - Ended DC Electrical Characteristic)
SR Vie Vi VoL Von loL low
Min | Max Min Max | (Max) (Min) (mA) | (mA)
4 4
8 -8
tﬁ'}"@gw -0.3V| 0.8V 2.0V 3ev O Veco 0.4V 12 12
24 | -24
0.2V Veeo-02V | 01 |01
4 4
8 8
LVCMOS25 | -0.3V | 0.7V 1.7V sev OV Veeo 04V T
16 | -16
0.2V Veeo-02V | 01 |01
4 4
0.4V Veeo 0.4V | 8 -8
LVCMOS18 | -0.3V| 0.35x Veco | 0.65 X Veco | 3.6V TERET
0.2V Veeo-02V | 0.1 |01
4 4
LVCMOS15 | -0.3V| 0.35x Veco | 0.65 X Veco | 3.6V 04V Veeo 04V g -8
0.2V Veeo-02V | 01 | -01
0.4V Veeo-0.4V 2 2
LVCMOS12 | -0.3V| 0.35xVeco | 0.65 X Veco | 3.6V 4 4
0.2V Veeo-02V | 01 | -01
PCI33 -0.3V| 0.3 x Veco 05xVeco | 3.6V 3'01(:;‘ 09xVeeo | 15 | -05
SSTL33 | | -0.3V| Vaer-0.2V Veeet0.2V | 3.6V 0.7 Veeo-1.1V | 8 -8
SSTL25 | | -0.3V| Veer-0.18V | Vegrt0.18V | 3.6V | 054V | Veco-0.62V | 8 -8
SSTL25 Il | -0.3V| Ver-0.18V | Vage+0.18V | 3.6V | NA NA NA | NA
SSTL18 Il | -0.3V| Vrer-0.125V | Vaget+0.125V | 3.6V | NA NA NA | NA
SSTL18 | | -0.3V| Vrer-0.125V | Veget0.125V | 3.6V | 040V | Veco-0.40V | 8 8
SSTL15 | -0.3V| Vrer0.1V Veeet 0.1V | 3.6V 0.40V | Veco-0.40V | 8 -8
HSTL18 | | -0.3V | Vger-0.1V Veeet 0.1V | 3.6V 0.40V | Veco-0.40V | 8 -8
HSTL18 Il | -0.3V | Vgge-0.1V Veeet 0.1V | 3.6V | NA NA NA | NA
HSTL15 | | -0.3V | Vgge-0.1V Veget 0.1V | 3.6V 040V | Veco-0.40V | 8 8
HSTL15 Il | -0.3V | Vgge-0.1V Veeet 0.1V | 3.6V | NA NA NA | NA
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4 AR 4.3DC MR
& 4-12 1/O £4%y DC B 54514 (IOB Differential Electrical Characteristics)
ZFK o WA %A =Z NI ¥ COE 3 N P : X VA
LETDANGEVEN .
Vina,Vine (Input Voltage) 0 2.4 \Y
PAy it PN ENES Half the Sum of ]
Vew (Input Common Mode Voltage) | the Two Inputs 0.05 235 |V
. N . . Difference
AN
V1Hp '%hﬂ 54!2)|\dlj % (Differential Input Between the Two | £100 | - - mV
reshold) Inputs
. Power On or
Iy fi N LA (Input Current) Power Off - ; +10 | pA
%y HH v HL P (Output High Voltage _ ] ]
Vou for VOP or VOM) Rt =100Q 1.60 |V
%y G H T~ (Output Low Voltage _ ] ]
Vo for VOP or VOM) Ry =100Q 0.9 v
2 1 %y | B (Output Voltage | (Vop - Vow), Rt =
Vop Differential) 1000 250 350 450 mV
Er T R S R S e
AVop (Change in VOD Between High - - 50 mvV
and Low)
Vos f1 tH 2% (Output Voltage Offset) (RVTOE 16’00\’0“”)/ 211125 120 | 1375 V
i %2945 4F, (Change in VOS ] ]
AVos Between High and Low) 50 mv
s Vop = OV P4
| T PR L oD - - 15 mA
s % LI T
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- 4.4 TFRFeE
4.4 FFXFFE
4.4.1 AERFFRHFIE
% 4-13 CFU REBRTFSH
HEER e
. - e By
Min Max
tLuta_cru LUT4 &R (LUT4 delay) - 0.337 ns
twrscru | LUTS AEIR(LUTS delay) : 0694 |ns
twre.cru | LUT6 JEIR(LUTG delay) - 1.005 | ns
tLuT7 cru LUT7 #Ei5(LUT7 delay) - 1316 |ns
tLuTs_cru LUT8 #EIR(LUT8 delay) - 1.627 ns
¢ B AL B A7 4% i L N (] (Set/Reset to | 0.93 ns
SRCFRU Register output) '
) I e 38 5 A7 4% 4 HH S E] (Clock to Register | 0.38 ns
CO_CFU output) '
% 4-14 B-SRAM RBRIFSH
- T AE R =
frr
A2 TR i Min Max AL
. I 3 352 M 1k /ERHE i A] (Clock to | 255 | ns
COAD_BSRAM output from read address/data) '
. IS it 1) 25 77 25 i L I (] (Clock to output | 028 |ns
COOR_BSRAM from output register) '
% 4-15 DSP PR FSH
L j = é ; y
L35 ik ‘&E#”& LK
in Max
. I 1% A 27 A7 7% B 18] (Clock to output | 240 | ns
COIR_DSP from input register) .
. I 2370 K 27 A7 7% B 18] (Clock to output | 1.20 | ns
COPR_DSP from pipeline register) '
‘ IS b )4 L 25 A7 45 R (Clock to output | 042 |ns
COOR_DSP from output register) .

DS226-1.7
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4 A 4.5 Ym TRz O br
4.4.2 ST R E
+ 4-16 IMEBFF X451
-8 -7 -6 :
B ULHH | 2R : : : AL
Min Max | Min Max | Min Max

Clocks TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD
g'er‘l'al';UT'P'” TBD | TBD | TBD TBD |TBD | TBD | TBD | TBD
S::‘aer;i'tgg PNl 18D | TBD | TBD TBD | TBD | TBD | TBD | TBD

< 4-17 R NSRRI

SR | B H/ME HLAME PN

o s IR H AT (0 to+ 85°C) 106.25MHz | 125MHz 143.75MHz

v R AR (-40 to +100°C) | 100MHz 125MHz 150MHz

tor i i 4f Duty Cycle 43% 50% 57%

topyr | Hr B Period Jitter 0.01UIPP 0.012UIPP | 0.02UIPP

< 4-18 PLL FFe4tt

EA S x/ME SR =N}

VCO #i5E i [l 500MHZ - 1.2GHz

By 5 ) [A] - 450us 600us

ARAL 2 - 180° .

PR 25 1R 22 - +/-200ps

4.5 fRIZE O FHRE

GW2AR %%l FPGA /= GowinCONFIG it B0 FE: MSPI .
SSPI ##%3. CPU # 2. SERIAL =, V4% kHE S % (GW2AR %)/ FPGA
FEan PRI F Do

4.5.1 JTAG R E O FIRE

GW2AR %71 FPGA 7= 5L i1 JTAG It B 454 IEEEL1532 bl
IEEE1149.1 i1 A HihnuE .

JTAG i B A e B 0 SO T 48] GW2AR & 51 FPGA 7 i ()
SRAM 1, fi L J i B 508 5k

JTAG gm0 7 B & 4-1 Fios.

DS226-1.7
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4 BRI 4.5 YmFEiE D bt

Bl 4-1JTAG REEARFREE

ToK { Ttckfteo | Tickp M Tickh m Ttckd
s Tih " “Tokfiox
- ; - i
0o [ valid data X valid data \"
+ 419 JTAG RIEEXNFESH
ST | ZEE X BAME | KA
T TCK FEEWY 4t Bl 5 (Time from TCK 10ns
tokdtco falling edge to output)
- TCK T FEAEI% H BT 2 (Time from TCK 1ons
tokitex falling edge to high impedance)
Tiekp TCK W% &} (TCK clock period) 40ns -
Ttckn TCK i & PR [A] (TCK clock high time) 20ns -
Tieu TCK B2k B P[] (TCK clock low time) 20ns -
Tips JTAG M & AfE (JTAG PORT setup time) 10ns
Tiph JTAG - ¥FHf ] (JTAG PORT hold time) 8ns

4.5.2 MSPI =R O BT FririfE

MSPI it & X, B FPGA 1E N3 234, 183t SPI #2110 F 8 M AN Flash
B HE A B B

MSPI 2 FE 45 #OR it B 20E 5 N AMSE Flash 2 J5, 75 B 88T b Al ik
&% RECONFIG_N 847 28 4H i B . GW2AR-18 #8143 HFr i vk H 311
MSPI it & #:1E, R E—RECE KW, FPGA H3)HK# T MSPI it & #

k.
4-2 GW2AR EH EHFE
VeoVeox/Veco %
* Tportready 'L'.
Pl
READY #
DONE ;
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4.5 Ffhs O R bri

[&] 4-3 GW2AR RECONFIG N fih X1 E

RECONFIG_M XY fgf
) Trecfglw "
READY 5 \ £
' Trecfgtrdyn Treadylw y
DONE "—b‘i
Trecfgtdonel
4-4 MSPI fRiZtE I F R R E
READY £
* Treadytmcsl "ﬂ
MCS_N \t /
;4 Tmspis Tmspih :
MO { }{
Treadyimclk h' Tmclkh h' Tmclkl o Trriclkp f
—
~ Tmclkftco &
M h valid data }( valid data }{

DS226-1.7
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4 BRI 4.5 GwFiE O e bn e

& 4-20 EFT_FF1 RECONFIG_N fl R F&%

SR | ZEE X B/ME | BRAXE
T 2 FHL25 3] READY [ EFHI I 4E (Time

Tportready from application of Ve, Veex and Veco to the - 23ms
rising edge of READY)

T RECONFIG_N fi B ¥ kb %5 ¥ (RECONFIG_N 2Ens ]

recigh low pulse width)

RECONFIG_N FP&iE3] READY AR HL - i 48

Trecfgtrdyn (Time from RECONFIG_N falling edge to - 70ns
READY low)

Treadyiw READY {i% Hi F ik %% & (READY low pulse width) | TBD -
RECONFIG_N ~[## %] DONE 2% FE~F [ B ZE

Trectgtdonel (Time from RECONFIG_N falling edge to DONE | - 80ns
low)

#& 4-21 MSPI iR FSH

SRR | BZEE X BAME | KA

Timcikp MCLK I} & #I(MCLK clock period) 15ns -

Tmclkh MCLK 4 = B SF-Ff 8] (MCLK clock high time) | 7.5ns -

Tmck MCLK 0% H > [A] (MCLK clock low time) | 7.5ns -

Tmspis MSPI PORT #3721 8] (MSPI PORT setup time) | 5ns -

Trspin MSPI PORT {ffFi [A](MSPI PORT hold time) | 1ns -

T MCLK "I % 245 4 HH i 4 (Time from MCLK | 10ns

melkitco falling edge to output)
READY L 7F¥5%] MCS_N A H 7 I ] (Time
Treadymes! | rom READY rising edge to MCS_N low) 100ns | 200ns
READY EFH#FEIZE —4> MCLK ¥y [A] (Time
Treadymelc | rom READY rising edge to first MCLK edge) 2.8ps 4.4us

B 795 2 B HEDR, il MSPI AR GW2AR &41 FPGA 7= i 3H 17 4
e, BT 2 LT A
e MSPI #1{fifE

SR IR ECET — X ZWFERT, RECONFIG_N &4

“NON-RECOVERY” K%,
o JaEF I YmEE

Hr EH L A AR RECONFIG N —AMICHLFE ikt

4.5.3 SSPI 2R O R

SSPI it Bz, Bl FPGA fE MM\ 234, H4hE Host i@id SPI 2 M %
GW2AR &% FPGA 7= il & .

SSPI g feiE I - B A& 4-5 ffos .
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4 BRI 4.5 YmFEiE D bt

B 4-5 SSPI fRiztE AR FE
READY .E
éTread\ﬁcsI 'W’
SSPI_CS N ] \ : :
CLKHOLD M
SN ! X X
h Tsspis # Tsspih
SCLK —'—\—/ﬁ
" Treadytsclk g : Tsclkftco : Tsclkftco : Tsclkftcx
S0 { valid data X valid data >—
& 4-22 SSPI REERARFEH
SR | ZEE X BAME | &KNE
Tsclkp SCLK K%} E #1(SCLK clock period) 15ns -
Tscikn SCLK B £ & H T[] (SCLK clock high time) 7.5ns -
Tscii SCLK I8 FE s [A] (SCLK clock low time) 7.5ns -
Tsspis SSPI PORT &7} [A](SSPI PORT setup time) | 2ns -
Tsspin SSPI PORT fR##H}[E](SSPI PORT hold time) ons -
- SCLK "I i1y 2% 4 H N SE(Time from SCLK | _ 10ns
sclkitco falling edge to output)
- SCLK T B 2t & BELIN S (Time from SCLK | 10ns
sclkitex falling edge to high impedance)
Tesnhw CSN =Pk 56 2 (CSN hlgh time) 25ns -
- READY _FF+#5%] CSN {i H i [&] (Time from
readytesl READY rising edge to CSN low)
- READY FJH#F S5 —A> SCLK I )(Time from | o ]
readytsclk READY rising edge to first SCLK edge)

% 72 EHEDR, (H] SSPI X GW2AR # 51 FPGA 7 iy AT 2
B, I 2 UL R 2% 1

® SSPI#ZOfffE

S VIR G AR BT — R gm AR, RECONFIG_N #%y “NON-RECOVERY”
KA.

o JHAIHTHIYmAE
T E R ELE ARSI RECONFIG_ N — /MG HL T ik
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4.5 G FE4% LI Py bR v

4.5.4 CPU &%\

CPU et T, HOST it DBUS £: 1% GW2AR £ 71 FPGA 7= 1,
HATHRERCE . bR Ve BHEESR, 1A CPU BixX GW2AR %741 FPGA
PE TR, L LR 41
e CPU #I1#ifE

S W IR FE BT — IR I FER , RECONFIG_N # ~“NON-RECOVERY”
RE

o JHAIHTHIYmAE
B F R ELE A HRAEE I RECONFIG N — /MG HL T ik

4.5.5 SERIAL &3¢

DS226-1.7

SERIAL Fit & #%50, Host it 1474 O %} GW2AR £#7%1 FPGA 7= it 4T
B . BT EERESR, [ SERIAL #6F GW2AR %1 FPGA 7= 4 it
IT9fE, BRI A LT &4
® SERIAL #11#ifE

S IR IR B T — R S A2, RECONFIG N % 5“NON-RECOVERY”

o JHAIHTHIYmAE
HH S AR I RECONFIG. N — MG HLF ik
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5 BRTIRE A 5.1 84

5%%14% BiER

5.1 sgtFar&

5-1 W SDRAM #&#Fas &5k - ES
GW2AR - LV 18 LQ 144 ES

Product Series ——— T " Optional Suffix

GW2AR ES Engineering Sample
PIN Number

Core Supply Voltage

LV 1.0v Package Type
LQ LQFP

Logic Density QN QFN

18 20,736 LUTs EQ ELQFP

5-2 H# PSRAM BE&E 5% -ES
GW2AR - LV 18 LQ 144 P ES

Product Series ——— T T T[____ Optional Suffix

GW2AR ES Engineering Sample
R #PSRAM

Core Supply Voltage PIN Number

LV 1oV Package Type

Logic Density LQ LQFP

18 20,736 LUTs QN QFN
EQ ELQFP
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5 BT (L 5.2 B EP TSR

K 5-2 A#% SDRAM 2465 & 753% - Production
GW2AR - LV 18 LQ 144 C7/16

Product Series ————— T Grade
GW2AR C Commercial
I Industrial
Core Supply Voltage Speed
WV LV 6 Slowest
Logic Densit 7
18%0,736 LU¥S 8 Fastest
PIN Number
Package Type
LQ LQFP
QN QFN
EQ ELQFP

5-3 X PSRAM £24k& & J53% - Production
GW2AR - LV 18 LQ 144 p C7/6

Product Series —— Grade
GW2AR C Commercial
| Industrial
Core Supply Voltage Speed
LV 1.0V 6 Slowest
7
Logic Density
1820,736 LUTs — Vqﬁ%ggggsl&l
— PIN Number
Package Type
LQ LQFP
QN QFN
EQ ELQFP

5.2 sefFEE IR NG
SR AR R T ER R T RME R, Bl El 5-3 PR

5-3 SR RARIRR G
° ([
GOWINSE GW2AR-LV18 <——— Part Number
QN88C7/16

YYWW <«—— Date Code
LLLLLLLL L<€<—— LotNumber

Part Number ——» GW2AR-LV18LQ144C7/16
Date Code ——»>YYWW
Lot Number ——p»LLLLLLLLL

!
LA EPE—4T 5% 4T “Part Number”,
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