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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
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S Je R # A ek LR

fKIh#E
- 55nm SRAM T.Z
- HJE: 1.0V
- CFRN BB AT IR
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o RFZHNI/O P RRHUE
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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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- RUHbOR A

- SRR AL AT S A AT A
o P PRI EH A REN LA ik 4%

- SCEPRUR I F AR O X A

- XETFTEAERE
o RiLM PLL %R

- SEBUN BRI o AR RS

- AR N 4 R
o ZmfEfcE R
~ W ITAG FCE A

- ¥ 4 Fh GowinCONFIG it B#i: SSPI. MSPI
- SCRERBUE R SO I s A g A %

2.2 FRIERYIR

. CPU. SERIAL

= 2-1 FRERIIER

s GW2AR-18
B HIL(LUTS) 20,736
A7 (FF) 15,552
2;1? Fizﬁj(bilf;)mﬁﬁ%%% 41,472
POk SRt s 828K
B-SRAM(bits)

BUR B A B HLA7 i 25 22 B 46
B-SRAM(/)

SDR / DDR SDRAM(bits) 64M [ 128M
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FeiF%%(18 x 18 Multiplier) 48

R ZHUHH Y(PLLS) 4

/0 Bank =% 8

K 110 % 384

R 1.0V
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Ep ™ Memory 85| 7% K w] F ) PLL
LQ144' | GW2AR-18 SDR SDRAM | 32 hits | 64M bits E'['E'F‘fl/ PLLLL/PLLRO/
SDR SDRAM | 32 hits | 64M bits
EQ144' | GW2AR-18 PLLLO/PLLL1/PLLRO/
PSRAM 16 bits | 64M bits | PLLR1
SDR SDRAM | 32 hits | 64M bits
QN88 GW2AR-18 BSRAM 16 bits | 64M bits PLLL1/PLLR1
LQ176 | GW2AR-18 DDR SDRAM | 16 bits | 128M bits | PLLL1/PLLRO/PLLR1
EQ176 | GW2AR-18 DDR SDRAM | 16 bits | 128M bits | PLLL1/PLLRO/PLLR1
!
[11LQ144 EH A1 EQ144 E2EH) VocpLis 5 Voc WHBEHRAE —ilE, TEMEEIHSH R 4-2,
* 2-4 GW2AR HEMZEAXARL I/I0ER
EE S [ 2 (mim) J~F(mm) E-pad X~f(mm) | GW2AR-18
LQ144 0.5 20 x 20 120(35)
EQ144 0.5 20 x 20 9.74 x9.74 120(35)
QNS88 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!
e B4 GW2AR #%| FPGA F= it a4 R4 5 7, 5% 5.1 Shdn &
e JTAGSEL_N A1 JTAG & H/x &, JTAGSEL_N 5IA1 JTAG F#in 4 /51
(TCK. TDI. TDO. TMS) Ar[[ANEH A 110, HEKKIEGE N ITAG FEM 4 4
5| R N 110 I 5. 24 mode[2:0]1=001 I}, JTAGSEL_N &5 JTAG Bl & 1) 4
ANME (TCK. TMS. TDI. TDO) #J LAFIN #% & N GPIO, i s A/ 110 #ohn 1.
VEYH(E BiE 5% UG229, GW2AR _Z 7 FPGA /=~ 7 55 E I F M.
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<«— 1/OBank0 & I/OBankl ——» ‘ CFU ‘ ‘ CFU ‘ ‘ CFU ‘ ‘ CFU ‘ ‘ CFU ‘ ‘ CFU ‘
I o 1 (o] [on] [on] (o] [oro] [cro] el
é = ‘ Blocél:S;AM ‘ — é ‘ Block SRAM ‘ ‘ PLL ‘
2 = S ][] [on] (o] [en] [ o] g
i rat (N =
J = ‘ BIOCE:LTAM — ‘ ‘ CFU ‘ ‘ CFU ‘ ‘ CFU ‘ ‘ CFU ‘ ‘ CFU ‘ ‘ CFU ‘

i

« I/OBankf zj/osanks — ‘ Block SRAM ‘ ‘ PLL ‘
ENEIEE )

K] 3-1 N GW2AR %741 FPGA F= i &5t n B K, GW2AR N ARG &%
SH (SIP), £ T mz 54k GW2A 271 FPGA 725 A B Ao 1E1#
O R AR 15 2 WL 3.2Memorys

GW2AR 51N B IREE A B RHE S5 K 2-1. /N EE— 12
WIS, AMEREA G ER(O0B), fRfFWiK 1SRG

(B-SRAM) HH, (5 T B AL DSP. PLL T W dh k.

GW2AR #%1] FPGA 7= i A 1 2H BB 43 v v] IiE B Dh i 2t (CFU,
Configurable Logic Unit), fEZ8FANEIZIEAT. FI G REHES], ARIARR
SAATEAISNECAR . PR EIIRE T (CFU) Al DAL B R (LUT4)
P, HARZ RGeS RIES % 3.3 WL B IhAE .

GW2AR 7% FPGA 7= H 110 BIR A AE 28148 Hl,  LL Bank A AL
14y, 3454 8 4 Bank, #ryE A Bank0~Bank7. /0O %5 S £ B S Ar
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3 ZMN A

3.2Memory

#E, CHPEE TAER. SDR LA, i@H DDR #ix{f! DDR_MEM #i
Xo FEAMFERHESH 3.4 N f H B,

GW2AR #7%1| FPGA 7= i M HUIRFR SN # (B-SRAM) TEZR1F P
L IRATHES], —4 B-SRAM TES N S H 34~ CFU I E. —4
B-SRAM [ &K /NN 18Kbits, 272 FPfic B U EA . VLN TR
WBZ% 3.5 HURE S FENIAF AR 1R

GW2AR %731 FPGA /= it H N ik 7 #75 AL BB DSP. DSP fE4%
PR IE AT HES, A DSP %R 5 A 9 > CFU M B . &4 DSP L&
WA ZE R, BAFERICES PN AT N2 (pre-adders), AN 18 A #3612
a5 (multipliers) fl—/> =4 N BOR 2 42 H R G(ALUSA) . FA T REHE 2%
3.6 F G5 A B,

GW2AR #%1| FPGA 7= Witk 7 BiAHPE PLL 8. &34k PLL %
HLREAE S AL T DLZE & RO B AIR Gl E B AN [ 2 8000 DLBEAT I B i AR
VR (AN 23 40) . ARAT RS . s ELR RS That . [R5 P R AT e A
W emdk, SCFF 2.5MHz 3 125MHz I BHRTER, N MSPI ZRFEic & 5 X
PO B, A SRS BE T R AR P i Bh, B bR B RTIA £5%. VR4 R
E5% 3.7 e, 3.11 AN R

I4h, FPGA SN E T+ & Hn 9fEfi £ 5. u(CRU, Configurable
Routing Unit), & FPGA W FTA RIS HbER X R, IECE IR T
(CFU) #110B WIB#ER A AL 5, E@ | CFU T UEAT 10B P 8
[RZ 5 TR . AR YR AT IE I & = SR S R 3 3R . b, GW2AR
Z5 FPGA P= it 14t 7 38 15 I eh 2 S8, K& R, 4R B B 07,
DL ik Tiss . VEAIRRHTS ¥ 3.7 kP, 3.8 K&, 3.9 & E BN,

3.2 Memory

GW2AR 51| FPGA 7 il ANF e, R B Memory 2 & AR R A
—F, RS RIE 2% 2.2 7 E B

3.2.1 SDR SDRAM

DS226-1.8

i

FHU[E]: 5.4ns/5.4ns

AR : 166MHz

HHEhrs: 32bits

AKE: 64M bits

EEZEE

PRI K 2 5 4

PRI N ITIANER (512K x 32bits x 4bank)
155 5 G P2 25 A7 2

—  HUHbHEEE R A AR . 2 B 3
- REKE: 1. 2. 4. 8 FIHIE I
- SEORRA: AR ECE ] PR R
- RREHRFIE )R

- REEIEDRE
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3 ZMN A

3.2Memory

5 R DR
H s T A 5 R E
4,096 Hill3# & #1/64ms
3.3V+0.3V fiH H %
e LVTTL #
VE
AR S K 4-2,
Bk

GW2AR %% FPGA 7= #E 5 1¥) SDR SDRAM & — & ) CMOS [F]
¥ DRAM it F, &84 64Mbits. PIETELFEIIA BANK, &4~ BANK KK
512K x32 bits, & BANK Hi 2,048 17 x 256 %1] x 32bit {474 4 51 45 5 -
YRR S A RO, P & B R R X BB 46 7 B RN 5 kK B R
A, SDR SDRAM HR¥E 15 B 1B K B 7 4n e 5 N B o HAER 75 250
2 HBOE T2, ARG AT LT S E S A R E B S B E R R K SRR 1.
2. 4. 8 FHE IR, A UAMEgmiE A AP Bk RE. [MReE3TR
HINReSE AL E AT TR L, il 7 EAE RS R 5 J 3. SDR SDRAM 2
Bt E BRI TR & ERIBThRE, Seabh, iRt 7 mEERF AR, F B
R B A I P U R M RER B A

SDR SDRAM #2 H ik B B 1l 3.3V, #%4% SDR SDRAM f#) BANK Hi,
JE 7R B R 3.3V, 4G RIESH 4 HAHE>4.1 TAEXM>TER 4-2,

e SR YR EE IP Core Generator 323 P #k/4M 1 SDR SDRAM
AR 1P, IR E 1P AT LA E 3h 58 i SDRAM _EHIE6iL, #uE, H3h
TSR, TP F 6 2 L S I R B E R A], VR4S RiE 5%
IPUG279, Gowin SDRAM 7571 #258/1 /1 15 -

3.2.2 DDR SDRAM

DS226-1.8

i
N4 45iZE. 250MHz/200MHz
BHEAI 5. 16bits
75 & 128M bits
ZEor T N5 5 CLK AI~CLK
X H) DQS
EkZ: (s
PRI K 2 45 4
g4~ BANK, 4~ BANK K/NA 2M x 16 bits
Al g AR RN e i A A7
- ZihkkE Bk (Rl REIR . 2, 2.5, 3
- REKE: 2, 4, 8
FER IR A A B 1] PR A =
5 BRI RE
DM H4EiRA 0
o H AN E lH
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3 ZMN A

3.2Memory

4,096 kill3# i #1/64ms
078 HE AN e B
2.5V+0.2V fEHHE !
e SSTL 280

*E!
BAFBEEIE %L 4-2 97 LAETEH .
iz

GW2AR %% FPGA 7= 415 1¥) DDR SDRAM & — & i) CMOS X
TR R [F 2P DRAM Wt 7, 2584 128Mbits. N HE U4~ BANK,
> BANK K/NA 2M x 16 bits. BT %A LN 8 EFHEIE RS2, IR
AR R AR . SRR E AN S R R ORI, P R B RO
RAR LG B AR KK ERI AT, DDR SDRAM HR 5 15 B 1 5 K B 5 2 £
BB FHEEEREIIT IR E G HEE S, AR5 AT DU AT SR ER
SR, CFRKKEN 2,48 EME . 5 H sh iR HIhRe e gt e i 17
T, TR HER KRR G R 5. DDR SDRAM #2141 H 2l HT Th &g
H T D)8 . DDR SDRAM &4t | 4mfe iU A A7 as i e i U3 A7 2%, F
Af Dk $ B &0 B U R Re R B A -

DDR SDRAM #2 L L B HL A 2.5V, #%4% DDR SDRAM [ BANK
JETREE R 2.5V, WHAERIESE 4 HAR>4.1 TIEZM>% 4-2 #id
TAETEH .

B AR ZUREAL IP Core Generator 371z N #k/4ME0F) DDR $58 1) 5%
() 1P, 880 1P ATLLE B 52 % DDR FHWIGAMY, e, E ShlH s
Y, F P $ B il 28 005/ 5 B R A E R AT, V4045 B35 2% IPUG507, Gowin
DDR Memory Interface |P /77557,

3.2.3 PSRAM

DS226-1.8

i
P AR 166MHz, #¢tRAJi% DDR332
KR E AL 50
. 16bits
S HIE I RWDS
TP A M R BT
o BEA E BhkHT PASR
TR A RHR AR 2
RFE44 # DPD
IXEhRE /. 35,50,100 1 200 Rk
5 R A
16/32/64/128 7155 KR
ARz ) Z5 78
1.8V it A A
PSRAM £ DL HL R N 1.8V, iEH: PSRAM ) BANK Hi & 75 [ 5
3 1.8V, H4EEIESH 4.1,
B2 AR S YEIRAE IP Core Generator 373 N #2/4M ) PSRAM #23]
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3 B2 3.3 Al ETIRE R TT

R IP, EHIEA 1P AT LLE sh5E i PSRAM BRI, A HESEHAE,
FH P e BB 4 1) 2% B0 52/ 5 I P R RI AT, VRS B 2% IPUG525, Gowin
HyperRAM & PSRAM Memory Interface IP /755

3.3 AJECEINRER T

Al G B DI AE BT (CFU) & M GW2AR F 41 FPGA 77 i [l 3 A ¥t
A~ CFU | AJ e B 12 55 5o (CLU) FIAR 248 B S G (CRU) A . B> CLU H
VYN AT i B T RE A CLS(Configurable Logic Slice)4H &, b Al it & Th kg
EBERERMGFAR, W 3-2 fix.

[E 3-2 CFU Z&#r=E

v

Carry to Right CLU

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

CFU
CLU
CLS3
CLS2
CRU
CLS1
LUT REG cLso
,
O cawmomlecu
!
SERG 7 BUFR AL . WA T2, ERRE & SRR TR b F k.
3.3.1 AIECEIZE LT

BRRSCIFREAERR . FAZ BN 2
o HAREHERMN

BAERKAITUBEACE N 4 MAERR(LUTS), asellm Ekk
Hihe:

- A ATECE DR A TR E R 5 A B IR R (LUTS);
- PINTTECEDIRE TG E A 6 F A B R R (LUTG):
- WUASFTRCE D RE TG E A 7 BN B R (LUTT):

DS226-1.8 11(59)
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3 ZMN A

3.3 ATACEVIREH T

DS226-1.8

- J\NATBCE DIRE (A CRU) TR B s — A 8 Fit A K (LUTS).
o HRIBHAA

LA

B =

BEOLEE, BRI B R AR A (ALY), AIESEIL LA Dhfe:

- ERRIEIES
- M. AR AR A
- Lo, AR HR T RIS e

- LA
o fififdiiat

FEHAECS, A AT B 2 T R 16 x 4 2150 AR i S N LA fif
2% (S-SRAM) B{ H /728,

2 S AR FPGA B LR AT Aa A SO 1) 77 S I B S BN LAZ (it 2
(S-SRAM) HIHIGE . H A7 6t 2% FO B 70 X 2348 g R B 5 BN

A ic B I AE A (CLSO~CLS2) & & AN A7 #4(REG), & 3-3 .
[ 3-3 CLS v EER/~EE

—D
—CE
—1>CLK
— SR
—GSR

% 3-1 CLS hHFFSRER5S 1A

=54 10 | Bk
D) I PR BIE A
CE | CLK ffifgf5 S, AT B Jyis i P A el i A e 2
CLK | Wb (S S, ATECE v b TR R R B U Ak R 2
KB AN, ATECE i IhAE 2.
o [P EANL
® [FPEN
=R ' e mmum
o U HEN
o ILAMBEEN
SIREEN, ATHECE AW FIhEE 4
34 o RIEA
GSR | o U HEN
o ILEREBN
Q o) 217w
V!

® [11{5'5 D Mkl nf LUk B[R —vT B B Dhfe b R — AR i, e Uk sk AT
CRU %N . DI AE R4 G IO, 2P A7 m LAs A e o

® [2]CFU Al B UjHe Jv 1) CE/CLK/SR ¥ m] o7 e B e % .
[B]/£ GW2AR %741 FPGA 7=, GSR il HiELER:, A Eid CRU.
[4]SR 5 GSR [FR A 20 GSR AR &gt
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3 LR 3.4 B N H s

3.3.2 HZKRIFETT
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
MECE .
& 3-4 I0B &R EE
Differential Pair Differential Pair
_ AL _
7 “True” “Comp"\ " “True” “Comp”\
PAD A PAD B PAD A PAD B
A A 2 A
v v y v
Buffer Pair A & B Buffer Pair A & B
2 2 A A 2 2 Y Y
—H |0 —H |0 —H |0 —H O
o &6 o 06 B o 6 B0 b H
A v A v
10 Logic IO Logic 10 Logic 10 Logic
A B A B
Y y Y
o DO ToX O T oD O TolX O
582855288 « 52885358228
S 58 5v 5525 v &525y S.is"g S v
«Q ~+|Q Q ~+|Q Q ~+|Q Q ~+|Q
A v A

GW2AR %71 FPGA 7= I0B [T RERE M
T Bank ) Veco HL

[ )

e Y ¥FLVCMOS. PCIl. LVTTL. LVDS. SSTL P\ Jz HSTL 252 Fh diFhr
1

o IRULIHINAG T IR IE I

o IRt H 5 T UK B AL I

o RtHiH {55 Slew Rate I

o XA 11O AL ST ) Bus Keeper. i/ NHiHiFH & Open Drain %t
1T

o TRFIMEIK

o /0 B EMEA. SDR #A L DDR £ % fifi =,

DS226-1.8 13(59)




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 Veex 1 1/0 BANK HLE 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

\ 10 Bank0 \ \ |0 Bankl \

ued Ol
ajueg Ol

GW2AR

pjueg Ol
enueg Ol

\ 10 Bank5 \ \ |0 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 RHE S % UG289, Gowin 7/ 45 FEidi/H & (GPIO) /151 .

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

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

DS226-1.8 14(59)
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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

DS226-1.8
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3 4Efy

=
5

I

3.4 % N\ AR

DS226-1.8

£ 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 LR 3.4 B N H s

3.42 1/0O 84§

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

& 3-6 /O iZ @B ~=E
TCTRL [ TCFF >
GND}—»
» SER _
ISI
TDATA | OUTFF > X
.

K 3-7 5 GW2AR %71 FPGA 7= 51 111 11O BRI N5 -

E 3-7 /O iEEMAREE
—
—
—)
IODELAY gl — N
> IEM | || IDES
Nig | Rate L Q

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

K] 3-8 NIEIEEH: IODELAY . GW2AR %7%1 FPGA 7= i A 110 #34,
47 IODELAY Hile, RILR{E 128(0~127) B HILEIR, — B HITEE N 418
18ps.

3-8 IODELAY ;~=E

DI | R SIS I S —— DO
DLY UNIT
SDTAP |
SETN | » DLY ADJ [ > DF
VALUE | »

DS226-1.8 17(59)




3 ZMN A

3.4 % N\ AR

DS226-1.8

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

oK
R

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

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

o ZAfEAR Tl LLYnAE N A7 25 (register) Bl & #5 (latch) .

EUAFAR IR

EURER R (IEM) 2 SR BURE SR 200y, T8 DDR #2. &l 3-10
Fioso

3-10 GW2AR K IEM ~EHE

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

fR 2% DES KSR Higi st
BRI 11O AR AL T M B 28 DES, £ & T 1/0 BRI J5
. DES HLIH A% A BB 1 5 I Bh s 4% 45 (Clock domain transfer) i fit
T R AR EURE B (strobe) B N I RF S is B B R ) . 3 2 A3
fE 2% (registers) R E i K FE
I e 3 2 R AT R Thg
® JHNEELSN P RES: DQS KRBT IR KA. HLIhREN T
DDR 1211
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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 | é—»—@ 10 PAD

SDR &3

FXF T E @, SDR AR 1 1/0 w474, &l 3-12 o, wILL
A R G 110 I PP RE .

DS226-1.8 19(59)




3 ZMN A

3.4 % N\ AR

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

TCTRLC___ > D Q
CE
— >CLK
~ SR
DOUT | D Ql— e < 10PAD
O_CE | CE
O CLK | >CLK
OSR[ SR
DIN <} —
ICE[ >~ CE
| CLK > >CLK
ISR > SR

o CLKffifEfd

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

e [NBI{E'S O_CLK I I_CLK 7] LABC B A b Fh i il 8T FEH R o

o KMELNET O_SRMI_SR ATLIRLE ARDEA. FDEA. RPEA. RPEM
LA B A DI fE

e  SDR U R /O 174if . v] ARG B Rl 38 25 77 #% 5 Latch

iEF DDR ##5%,

7EiE ] DDR #30F, GW2AR %% FPGA 7= 5 il LASZ = i 110 3

B

K 3-13 ~iEH DDR i\, PAD 5 FPGA WEZHEEZK AN 1:2,
& 3-13 /O £/ DDR A TEE

D—»

CLK —>

IDDR —5> QL0

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

DS226-1.8
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3 4Efy

N
By

3.4 % N\ AR

A\

I

IDES4 &3
IDES4 #i:, F, PAD 5 FPGA B £ N 1:4.,
3-15 I/O 124549 IDES4 M\~ = E

D—>

FCLK —»
PCLK ——» IDES4 —> Q[3:0]
CALIB —»
RESET —»

OSER4 # 3
OSER4 # 3\ F, PAD 5 FPGA WHZHHE A 4:1.
3-16 I/O iZ48H9 OSER4 it ~EE
TX[1:0] —4»
D[3:0] /4 >
FCLK —»  OSER4 | 4» Q[10]

PCLK —|
RESET —>»

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

3-17 /O BB HY IVideo ¥MATEE
D—

FCLK ——>»

PCLK — » IVideo 4> Q[6:0]
CALIB —»
RESET —»

¥
IVideo FII IDES8/10 # i5 FI A4 1/O %5 . 4 5 B 1/O Ayvte, U 1/O B A REfE
EXFHEHL R, SDR R AN i AR A T LA A .

OVideo &=
OVideo #3\F, PAD 5 FPGA W4 HEKLL AN 7:1.

3-18 I/O iZ4BHY OVideo MIth R EE
D[6:0] — /4>

FCLK —>

PCLK OVideo 0

RESET —»

DS226-1.8 21(59)




3 ik

3.4 % N\ AR

DS226-1.8

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

3-19 I/O 2489 IDESS M~ E
D— >

FCLK —>»

PCLK —» IDES8 > QI7:0]
CALIB —»
RESET —»

OSERS ##3%
OSER8 #:, N, PAD 5 FPGA W #iZ##H % 1N 8:1.
3-20 1/0 iZ4EAY OSERS it ==&
TX[3:0] —4»>
D[7:0] — /g >
FCLK —»  OSER8 | 4» Q1]

PCLK —|
RESET —>»

IDES10 &5
IDES10 #®, F, PAD 5 FPGA W& # % A4 1:10.
3-21 /O 12489 IDES10 SN R EE

D—»
FCLK ——|
PCLK —>  IDES10 4y Q[9:]
CALIB —>»

RESET —>»

OSER10 #&5%,
OSER10 # 3 F, PAD 5 FPGA W#Z#H %t N 10:1.
3-22 1/0O iZ%8#Y OSER10 %t = EE

D[9:0] —#4 5>

FCLK —>»
PCLK ——>
RESET ——>|

OSER10 —> Q

GW2AR #%J%1] FPGA 7732 54 memory 1) 10 2 TR, SCRFXU%/IY
)\ fs i R A, 35 IDDR_MEM/IDES4_MEM/IDES8 MEM #1
ODDR_MEM/OSER4 MEM/OSER8_MEM #&=..
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3 ik

3.4 % N\ AR

DS226-1.8

IDDR_MEM/IDES4_MEM/IDES8_MEM 75 E & DQS f#i ], ICLK &
#: DQS M {55 DQSR90, HRHE ICLK BT £y Hdi 15 N\ 10 £2107
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 ——»
IDDR_MEM —/5—> Q[L:0]

WADDR[2:0] —/5—»
RADDR[2:0] /5>

RESET ———»

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

™)X ——>

D[1:0] —4—>
PCLK —» ODDR_MEM /4 » Q[L0]
TCLK >

RESET ——»

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

D——>»
ICLK ——>,
FCLK ——>»
PCLK ——»|

WADDR[2:0] /5> IDES4_MEM /4> QI3:0]
RADDRI[2:0] —/5—»>

CALIB ———>
RESET ——»

OSER4 MEM &R
3-26 10 iB4EHY OSER4 MEM #aiHm=E

TX[L:0] — /5>
D[3:0] —4 >

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

OSER4_MEM 4> Q[1:0]
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IDES8._ MEM #&E3x
& 3-27 10 B4 IDESS. MEM $INFE=E

D—>
ICLK ——»
FCLK ———»|
PCLK ——»|

WADDR[2:0] —/5—» IDES8_MEM —/g—> Q[7:0]
RADDR[2:0] ﬁ%»

CALIB ———»
RESET ——»

OSERS8_MEM #=
3-28 10 iB48 /Y OSERS_MEM #hiH =B

TX[3:0] —4—>
DI7:0] — /g >

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

3.5 IREHSPEH FigsaIRR
3.5.1 f&fr

OSER8_MEM |4 > Q[1:0]

GW2AR %] FPGA 7= 24t 7 35 BIHUIRERS BN LG 28 T . XLt
1Pt s IR R HE S, DATHIES, A fEREA FPGA FEFH . [RIHEAR
HNEUIRFFSBEN A28 (B-SRAM). fE FPGA [551H 4 B-SRAM Rk
M 34 CFU BIfiE . &/ B-SRAM AJ it & & =1 18,432bits(18Kbits). 24k
5 MR ERE R i A Single Port, XU 45 Dual Port, £ 145
. Semi Dual Port, [E{bf7figgstiz, WEM FIFO 217, £ FRFFIH T
B-SRAM {5 5 S ThREFHIA -

F B MHOIRE S BEN LA 28 O P s R R R AL T OREE. LR
72 B-SRAM &1L [1) % A I RE -
o 1 MEHUR KAy 18,432bits
o I 4P4iZik F| 380MHz(#£ Read-before-write B, F 230MHz)
o Huim[ 14 Single Port
® W 4% Dual Port
o X %X Semi Dual Port
o RftKu( Parity Bits
o AL HIAAiE# A ROM
o HIETEEEM 141 E] 36 fif
o HVEAH ##E/E Mixed clock mode
o R A AR % E Mixed data width mode
o 7EXUF T LA b W 5 B SO HR T A R T e Enable Byte
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b EAL, T[EPRE

1E%1%2 5 Normal Read and Write mode
5212 J5 5 Read-before-write mode

e HE Write-Through mode

% 3-4 B-SRAM {52 I8¢

Ui 1 24 FR J7 1A i34
DIA | A i RN 5
DIB | B iy &R MAN(E T
ADA | A i S 5
ADB | B ¥ [ Huhk{5 5
CEA | A i BB RE (S
CEB | B i [T 81 B 5
RESETA | A it LA A7 g BALE 5
RESETB I B Ui & f7 a E A5 5
WREA I A i SRS 5
WREB I B i L/ 5 fefs 5
BLKSEL I TR E S
CLKA | A Uiy L B I Ep{E 5
CLKB | B i 3/ S 8015 5
OCEA | A it Vi H B A7 AR I R RE S
OCEB | B I 4 A5 A7 A A RS
DOA o i A v o
DOB o i B v

3.5.2 FFfiEssAC B 1R

GW2AR Z7%1] FPGA 7 il K HUIR S &S B ATLAT-Aif 2% 7T S8R 22 A B 2008l 5 2

W% 3-5 fis.
< 3-5 FHERELETIR
B R ity A PRy A 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 x9 2K x9 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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3.5.3 Fls R SRR EAEE

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 3-6 F1R 3-7 MIECE RN .

& 3-6 Wi IR AR EHE R ES IR

e 5 i
1
16K x1 | 8Kx2 4K x 4 2K x 8 1Kx16 | 2Kx9 1K x 18
16KX1 * * * * *
8KX2 * * * * *
4KX4 * * * * *
2KX8 * * * * *
1KX16 * * * * *
2K x 9 * *
1K x 18 * *
!

FREEN 7 (3R SR IR
R 37 AREORESEERREREERETR

o B I

P ekt | 8Kkx2 | 4K x4 | 2Kx8 | 1Kx 16 | 512x32 | 2Kx 9 | 1K x 18 géz X

16K x1 | * * * * * %

8K x 2 * * * * * %

4K x 4 * * * * * *

2K x 8 * * * * * *

1K x16 | * * * * * %

512x32 | * ; x . . X

2K x9 * * %

1K x 18 * * %
V|
BRI 07 IR HHITHIR.

3.5.4 FH{EREINRERCE

B-SRAM 717 fiifE (byte-enables) ThAE. aJ LAMERAEHE, R
LR R B T 5 ON o T 0 B0 e 4 SR B 152/ T AR 15 5 (WREA,
WREB), X byte-enable Z%i% i F T4l B-SRAM )5 #4E .
3.5.5 R IhRERC E
FITA (HCREE S BENLZ #2355 B-SRAM N B 1 KA AL B . B4 7
TS O ALAT R IR AT, AT AR SRAEE B . 75 AR R IR A
HEA P,
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3.5.6 [EHHRME
o JITH MHURERSBENATZ A AL 5 N 27 A7 8% SCREF D
o I A TR AT AR UKL A AF AR P R
o i EF {748 ] 55 % bypass-able.

3.5.7 LEEIENR

B-SRAM X ¥F I BT R ASBENIAF G 2s W) 4Gt . 75 L Hd Y, B-SRAM
T RAUIRES, AraHdEH N 0. IWIRSHE T R A 8445 2L ROM.

3.5.8 FFiif 2R RIER

B-SRAM [ N\ 7778 7] R CRFRID S5k, i & 7 as ol LAAER
IR 2 Ak i P i RS . B-SRAM HRAE 1t X 11 #8448 =X 1 FH =k
SCRATATAE AN o 1 A, s ML s A AN LS, BE FEAS
[e8] I Ao 2 PR — AN ST R R0 — AN S L i 1 A R 11 B A] DA 58 20T (1
INEE
BumOQER

FE L A 2, B-SRAM 0] LEE — AN VS % B-SRAM #E47 15280 5 #:1F .
HEEERET, 5N E S B-SRAM B4 . SCRFIEE SRR
(Normal-Write Mode) F1iffi 5 5% X (Write—through Mode). 4% th 5 1785 55
(Bypass)if, Bt H B R — AN 80 0 BT . Hg 1 2K x 9bit A7 fif iR =
FEE & 3-29 Fios.

& 3-29 BixOFEEIER

DI[8:0] #’
AD[10:0] — AT >

WRE —»
CE —»

CLK —> B-SRAM .
—g—>DO[8:0]
RESET ———»>

OCE ———»

BLKSEL[2:0]—/5—# D BYTE_ENABLE
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NERAIIH T AR BT A EL -

< 3-8 Big O FMEL E4ETIR
B i B A 5 HEDbit) | i O | FAERE | BURGITE
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
=P 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
Miw Q=R

B-SRAM SCHEXU S, LA 3-30 Jyfil, A7 X} AN v 1Al 1 454
o A [ I SR AR
o A H [ I AR
o AR i I EEATS

B 3-30 Wik O F R AER
DIA[15:0] ——4 = <« —— DIB[15:0]
: 16 16 ADB[9:0]
ADA[9:0] —— > A0

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

716;» DOB[lSZO]
DOA[15:0] <—4=— || BYTE_ENABLE <5 BLKSEL[20]

WREA ——»
CEA ———>»
CLKA ——»| B-SRAM
RESETA ———»
OCEA ——»

& 3-9 A 1 X PSR T A B

#* 3-9 Wim A FEME BRI TIFR

JFiE fic B AR REDit) | | FEIRE | BdEE
B-SRAM_16K D1 | 16K 16Kx1 | 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
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=
5

I

(AWim O R

NEERT P50 T 1K x 16bit 1 512 x 36bit i, A 57 35 [E] B AL
FEEAE AHRXS B — i DA REM B HEeE, A Fr A H 5, B i L1,
& 3-31 (ARUK O FHEIRNER 1

DIA[15:0
[ ]W» .
ADA[9:0] —5—> <5 ADB[9.0]
WREA ———» <«——CEB
CEA ———> B-SRAM <«——CLKB
CLKA ——» <€«— RESETB
RESETA ———» D «——— OCEB
, BYTE_ENABLE .
BLKSEL[Z.OH?’;» 716;> DOB[15:0]
& 3-32 Ak A FERRIER 2
D|A[35:0] W [8 O]
ADA[8:0 ADBI[8:
0] — o> NECE
WREA ——> <«—— CEB
CEA ———>» B-SRAM <«——— CLKB
CLKA ———» <«—— RESETB
RESETA ———» <«— OCEB
BLKSEL[2:0 BYTE_ENABLE DOB[35:0
20—~ —» | | BYTE —%—> DOB[350]

2% 3-10 I H T A X DR T A B & -
= 3-10 (AN m O FHEEENTIFE

JiE P B A FEObi) | OB | FHERE | BEAE
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 512 x 32 512 32
B-SRAM_2K_SD9 18K 2Kx9 2,048 9

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

R

B-SRAM HJ it & i R st i es i, i 3-33 Fron. F P AliE I A7 ik
BRI, GBI g R C R AT AE AL R 2% . P R4 ROM
PN Z, SAVIEA SO . 7R3 I F R FE RS SR 52 BT IR T A
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3 GRS

N
o3

3.5 Bk A FEHLAT i A LR

& 3-33 RiERA FEIER
ADI[9:0] —A5—>

CE———>»

CLK ————»
B-SRAM

RESET ———»

BLKSEL[2:0] ——»
DOHHH+7ﬁr—

54~ B-SRAM A & i — 4 16Kbits ROM. % 3-11 F1%1 1! T ROM #i
R A B E

< 3-11 Qi EERTIR

JRAE fic B A FEbit) | OB | FEERE | BdEAe
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_0O8 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

!
BAE5 RESET X 728 B AL, HAREIGFRAT il 4 H I 2

3.5.9 B-SRAM #{EtE=%

DS226-1.8

B-SRAM S 5 P EAR R, AUHE 2 PPz fE 055 #1520 Bypass
Mode, Wikt PipelineRead Mode)#l 3 5 /e = (1IF # B
Normal-Write Mode, iE5HR: Write-through Mode, 4GiEja SR
Read-before-write Mode).

ERREER

T e HH AR AT A BN I A A A8 A\ B-SRAM 132 H i
RIKZEIER

TEFD B NAFAG i, A 4 A7 8% o BORCn] S 35850l 7 5 e K 36
A7
ERIER

AN 278, BURRE LA G4 (Memory Array) % H .
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B 3-34 im0 (AR O R Nin R THRKZEER

? WfE

Input | Memory Output
DI Register |~ 7| Array " Register DO
CLK T
OCE
ADA ADB Oi:E
DIA Input .| Memory .| Output
CLKA——» Register 7l Array ’_;Register bos
WREA WREB CLKB
CLKA ADA ADB CLKB
Input R P Input
DIA ) Register Register DIB
Memory
Array
» Output Output <
OCEA , Register < > Register | OCEB
DOA WREA WREB DOB
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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 AS[E 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 M FTERER
CLKA ADA ADB CLKB
Input = P Input
DIA ) Register Register DIB
Memory
Array
» Output Output <
OCEA Register € » Register ¢ OCEB
DOA WREA WREB DOB
EER#HIEN

B 3-36 o 1 7D U I AR B 132 5 N B A R B 1 8 —
AR B (CLKAYE S #6700 A IS ANHHE . SHihb A/ 5646
55 . BLATER(CLKB)E S5 T 3m 1 B i AR . Sedt bk e 6e 15 5 .
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& 3-36 I R #iRX
ADA ADB OCiE
DIA—>
Input .| Memory .| Output
’_> Register 7l Array | Register —>DOB
CLKA ’_}
WRTEA WTREB CLKB
B i [ Bt 5K
K 3-37 B 1 B I A
& 3-37 ik O
Af WlRE
Input +| Memory Output
DI Register |~ 7| Array " Register DO
"y
OCE

3.6 HFIESEBIER
3.6.1 B

GW2AR %71 FPGA F= i # B A F & 1 DSP BT . &2 Sk
K] DSP filedh 7 Rl 2 F P st Re B 5 5 0K, W FIR, FFT kit
&, DSP BN aefae . SRR ARG . RS A.

DSP S F ) Ihag:

3 Mo R ek As (9-bit, 18-bit, 36-bit)
54-bit [} A/ HIZ H HIT
Z AT A5 T R LA s e
AL (7 %% (Barrel shifter)
R [ s E S E & N R U (Adaptive filtering through signal feedback)
B5 ] LLE 31 EE (Computing with options of rounding to positive
number or prime number)
SCREZF AT S HH RN 55 Bt L
HRHEIT

GW2AR [f] DSP #HHA LIAT I A A L3> FPGA 51 . &4
DSP 4 5 9 4~ CFU MIf & . 84> DSP W& AN EHot, BN HRnt
S PTG (pre-adders), P 18 (7 f3%3%E 48 (multipliers), F1—/> =%
ANBIEARBZ Bz 5 5.0 (ALY).
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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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3.6 #{5 T AL AL

DS226-1.8

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
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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

DS226-1.8

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
P RAL T B 4 R B 4% (GCLK), BRI ra RS, BT
GCLK ¥y, 4t 7B (PLL). &g 2t HCLK A1 DDR f74if 25 4% I
Ak st i DQS &I b Bt U
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& 3-39 GW2AR F1$iEiE
I/0 Bank0O 1/0 Bankl1
DLL_ DLL_
| ] B Il W B B | e
PLL PLL
o B S
) o
g g
= S
PLL PLL
] GCLK [ |
MUX
| |
5 e
vs) vs)
8 8
> &
PLL pLL |||
o | [ [ WD O [ o
LB I/0 Bank5 1/0 Bank4 RB
D /0 Bank D —DQS I-HCLK

3.7.1 £ EEhR4g

GCLK /£ GW2AR /=i G R oA, AN RIR, B IREM 8
A GCLK M%% ., GCLK F Ry e i eyl A0, 355 5 FH 140 B s i N A5 0 R S e A 2 %
P, A FH AR i N8RBT O R B PR RE
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3 G54 3.7 Wk

& 3-40 GCLK &R OB r=E

[ [ [

ks

3000
[r=\
i

SELECTOR([3:0]

JAAVEAVAAVATANS
T TTT

SELECTOR(3:0] SELECTOR([3:0]

JAAVEAVEAVATAN
T TTT

o
m

AN VAT
il ir

3000
[r=\
i

SELECTOR([3:0]

JAAVAAVEAVATAN
T TTT

SELECTOR([3:0] SELECTOR([3:0]

VAAVAAVAEAVAAN S
TTTT
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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

CE[ » D Q
>>CLK
~ [ CLKOUT
CLKIN [ }

DQCE

RS PR ) GCLK6~GCLK7 1 DCS(Dynamic Clock Selector)fz i,
K 3-42 Fiow, WAl LB CRU 7E VYA Bl N 2 B Zh A&k, Hth
ANty B B Bl

3-42 DCS #EOTREE

CLKSEL[3:0] [ > 4>

SELFORCE S>>

CLKO S>>
DCS ——{___ > CLKOUT
CLKI[ >——>
CLK2 >

CLK3[ > »

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

RO Y Fre B B i) A e N &= 1, R B o i e e ¥
NHTE 2, ik 3-43 i

3-43 DCS Rising Edge X T FREE
CLKSEL[U] szitch to clkd at next clkd rising E::IgE|

At next clkD rising edge output goes to ™17

CLKSEL[1]

CLKO

CLK1 L

CLKOUT

DCS falling edge 3\
BIVAE 2 A B B ) R BRI JE RN HRE O, ARSI FRIN Bl N BT R e
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3 ZMN A 3.7 W4

NFTef, aniEl 3-44 Fros.
[ 3-44 DCS Falling Edge &R THRFR=E

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 §ifEEA

BUAH PR 2 — i R s ] FLE , fRIFRBIAE R (PLL, Phase-Locked Loop).
NGB HaT N ) 225 B RS 5 425 1 A 2% N IR 5 15 5 IR AR AL

GW2AR 7= i [ PLL B ge g $2 ik n] DR G MR B, @ i il B A H]
()2 50n] CLSEAT B b IR A0 2R R B (R AT 2 0) . ARAZ TR . 5 2 LL R S T
AE o

PLL &5 MIRE R an & 3-45 k.
& 3-45 PLL ;"=

IDSEL[5:0] ODSEL[5:0]
I
6 {e
v LOCK —
Detector L LOoCK
CLKIN » IDIV —»
PFD \ O —
> CLKOUT
+ [—>» VCO —>» VCODIV >
ICP

CLKFB >— ——>|
> CLKOUTP
FBDIV —» «— LPF »—> PS&DCA >
X > 13
DIV E— > CLKOUTD3

FBDSEL[5:0] [ > /4
SDIV
%D»A: - CLKOUTD
N A I A A '

| \ |

|
by

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

\ 4

vV

PLL S0 50T LB A5 PLL I 2h e i N, o] DL2 il 48
it LA R EME S mIEN G S BB AAES 5. PLL RS 5]
PLA2ANER PLL s 5 B0 I 4m N, ta] DU IR I Skt L4 R 8 s
Ty EIEREME S R IE RIS S .

GW2AR %% FPGA 7= PLL MEREUN T -
® CLKIN #i%&yuH: 3MHz~500MHz
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3 ZMN A

3.7 g

DS226-1.8

hrwpbPE

VCO E % julFE: 500MHz~1,300MHz
CLKOUT #i i iy #: 3.125MHz~500MHz

PLL m X i A4 CLKIN #EAT R 4 CRE MR 20350, T 50 20l T

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

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

E!

foLkn MHINIT B CLKIN 451

fokour ¥ CLKOUT FiI CLKOUTP B i .

fekoutp 4 CLKOUTD #1454, CLKOUTD 24y CLKOUT 43 45 i i o
foro 9 PFD S A, forp S/MEAR T 3MHzZ.

B nl i34 % IDIV. FBDIV. ODIV. SDIV 15 31 11 8 40 2 [F It (5 2,

PLL % 1 52 € 3-15 Fno

%2 3-15 PLL 50 E X
Ui 1 24 7R 55 iR
CLKIN [5: 0] A ARk PN
CLKFB LN SRR TN
RESET LN PLL A& AL
RESET_P LI PLL Xl (Power Down) {55
RESET _| LN IDIV B 5
RESET_S A SDIV #l DIV3 Efifs 5
IDSEL [5: 0] A AR IDIVAE, i 1~64
FBDSEL[5: 0] |#A FASFEH| FBDIV H, Vil 1~64
PSDA[3: 0] LN BNAS AL H (R THEA R0
DUTYDA[3: 0] |#iA BNAS 7 7S e CF BRI 20)
FDLY [3: 0] LIPUN CLKOUTP 3l iR %
CLKOUT i Hh TEARAT AN (5 2 LU B F B b i
CLKOUTP i th A AL AN 5 7 LR R ) e
” K CLKOUT =k CLKOUTP 44l &t (i SDIV
CLKOUTD ity B R
” K H CLKOUT sk CLKOUTP )34l #h ( 1 DIV3
CLKOUTDZ | ST, DIV AU E N 3)
LOCK i th PLL BE ;1 RnBiUE, 0 KB
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3 ZMN A 3.7 W4

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
Bank0 Bankl
HCLK HCLK

Bank7 T J—V Bank2

HCLK J HCLKMUX 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 b =R 3% .

HCLK R LLER 45 F A FH (K S RE R R4 R o «

® DHCE: ZhaSHUmEm Ptk TRkl DQCE. wah&H)
FTIFIR g I B 5 5

® 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 DDR Zi#25 O #HETE DQS

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

® It DQS fi N, HHEIH BB 1/4 ML

NN GAFR MRS Fa

NN FE BRI A UG T

$24t DDR i th I B 15 5

X ¥F DDR3 5 HL %l

DQS i 3 P TAERE, HRIGEAFR 10 #OMF K, WKl 3-47
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3 ZMN A 3.8 K&k

Fs o
& 3-47 DQS ~=E

DOSIN[ >

PCLK [ >
FCLK
— (" DQSR
READ[3:0] Dﬁ
RCLKSEL[2:0] [ > /5 1> DQSWO
DLLSTEP[7:0] Dﬁ | boswero
WSTEP[7:0 DQS
[7:0] . :
RLOADN [ > | i:i [~ RVALID
RMOVE [ > :
81 [~ RBURST
RDIR[ >
WLOADN [ > [ RFLAG

WMOVE [ > |
WDIR[ > |
HOLD [ >

RESET [ > |

[ WFLAG

CDRCLKGEN

CDRCLKGEN ARz Hrmid b N, 1 SGMIl. HMIE R
—/> DQS #1 CDRCLKGEN.

CDRCLKDIV
e i B, ThEE S5 HCLKDIV 251U,

3.8 K&k

fEN% CRU A RFM 78, GW2AR #%1 FPGA F= i fit 7 RiEF &1
KB, G T M fae. EREMsdiempE KNGS .

39 /88N

GW2AR %% FPGA 8 & — N LHERE B N, HiEERE
FEAF N, W HER S EAE RS AL, CFU AT /O ) 247254
AT AT R &

3.10 RiIZECE

GW2AR %71 FPGA 7= 5 7+ SRAM Zmfe, Rk, &k s B E
AR B B SO RIS . AR, FH P AT DURYE B B 7 SR B A A
{RIFLEANES Flash H. FHLS, GW2AR 24 M4 Flash Hisz BUAD B 5
F| SRAM .,

GW2AR %% FPGA 7=k T scHpl s H B ITAG B & M 4h, b2
Fim = SR %5E 1Y) GowinCONFIG it B x: SSPI. MSPI. SERIAL il
CPU. VE4IEEHES % (GW2AR ZJI/FPGA /243 45 FEIE B -F ).
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3 ZMN A

3.11 AN AR

3.11 A &R

DS226-1.8

GW2AR %741 FPGA F= i Nk T —/ N A ik, g2t f2+ A MSPI %y

RERA S OEI B, o H IR A R 3-16 P

< 3-16 F A EIRAVH L ST
A GBS B AR K iz
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 [1]5 N mIRER I I A% 2.5MHz.

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

Fr AR IRIE T DO P dert 3R g B, B O E TARS L ATLAER S
275 64 R BRAIA . day IR AT LGB a0 R 2 U A 2

four=250MHz/Param.

H % Param NECE S48, Vi N 2~128,

HSCHRHBEL
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4.1 TAE%ME

!

T

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

4.1.1 #Ex R AIEH
< 4-1 B R ATEE
B g 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
41.2 EFTEEE
< 4-2 HEFTAEWEHE
B S g 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
Vceox I/0 Bank HiJf Hi & 1.14Vv 3.465V
Veex A I R 2.375V 3.465V
g =N =N |
Tacou jiﬁlz(tirjrﬁ;&n:perature Commercial operation 0cC +85C
ZEyH N
Tano jiﬁ[?:(t%rﬁ(ﬁperature Industrial operation -40C +100°C
!

DS226-1.8

AN [E) 285 1) 2L B L R (B B 2% UG115, GW2AR-18 Z4/F Pinout 4.
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4 BRI 4.2ESD %

an)
(alay

41.3 BiF EARFE
= 4-3 BIFE EFARER
B EiBa /M BRI =N}
HL s L R
Travp | (Power supply ramp rates for | 0.01mV/us | - 10mV/us
all power supplies)
4.1.4 HIEHRFY
= 44 AIERTE
SR iR ¥ Yas 1/O 7 = PNEN
AN N N7y
Ins f?fwﬁfﬁo?% leakage current) O<ViN<Vin(MAX) Vo 150uA
AN N Nray
Ihs ?Iqlrjwi)\ﬁoi!l{}/g leakage current) 0<ViN<ViH(MAX) L\DAISTE(?K 120uA
4.1.5 POR %4
% 4-5 POR B EFRE
B iR /M =N
POR HJEf§ | Power on reset voltage of Vcc 0.65V 0.85V
4.2 ESD 14 gE
& 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

% 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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4.3DC

4.3 DC S 4514

4.3.1 #FTIEEE DC BSFiE
& 4-8 HETIESEEA DC RS HFE
ZFK iR A BME | M| BORME
ol 110 i NI Bk (Input or | Voco<Vin<ViH(MAX) - 10uA -
I/O leakage) 0V<Vin<Veeo - 0.01uA | -
11O EFiHLii
lpu (/0 Active Pull-up 0<Vn<0.7Vceo - -100uA | -
Current)
1/0 i HLR
lpp (/0O Active Pull-down ViL(MAX)<Vn<Vceo - 100uA | -
Current)
cl |(1%E?:§:>acitance) SpF 8pF
Vceo=3.3V, Hysteresis=L2H | - 240mV | -
Vcco=2.5V, Hysteresis=L2H | - 140mv | -
Vcco=1.8V, Hysteresis=L2H | - 65mV -
Vcco=1.5V, Hysteresis=L2H | - 30mVv -
Vceo=3.3V, Hysteresis=H2L | - 200mv | -
Vs ‘i IR i (Hysteresis for Veeco=2.5V, Hysteresis=H2L | - 130mV | -
Schmitt Trigge inputs) | Vco=1.8V, Hysteresis=H2L | - 60mv | -
Vceo=1.5V, Hysteresis=H2L | - 40mVv -
Vceo=3.3V,Hysteresis=High | - 440mVv | -
Vcco=2.5V,Hysteresis=High | - 270mvVv | -
Vcco=1.8V,Hysteresis=High | - 125mv | -
Vcco=1.5V,Hysteresis=High | - 70mvVv -
4.3.2 BSHR
* 49 BSHR
2 FK B ARy A HRE
lec Core HLUFHLT LV kA GW2AR-18 35mA
loex + loco Veex E_B/J?Eﬁ/}ﬁ + 1/0 Bank HLJEH R LV Ak GW2AR-18 60mA
(Veco=3.3V)
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4.3DC

4.3.3 I/O #EETEFH
+® 410 YO HETIESRM
475 TR AT Veco(V) HINITRIAY Vrer(V)
BAME | mEE | Bl | BME | A | Bl
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 1.5 1.575 0.68 0.75 0.9
SSTL18 | 1.71 1.8 1.89 0.833 0.9 0.969
SSTL18 1l 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 1.5 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 I 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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4.3DC

4.3.4 85 I/0 DC BS54

£ 4-11 8% /O DC S 4514

SR Vie Vi VoL Von loL low
Min | Max Min Max | (Max) (Min) (mA) | (mA)

4 4

8 -8

t¥$1MLg?S)33 -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| 0.35xVeco | 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| 0.35x Veco | 0.65 X Veco | 3.6V 4 4
0.2V Veeo-02V | 01 | -01

PCI33 -0.3V| 0.3 x Veco 05xVeco | 3.6V 3'6162‘ 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 | Vaert0.18V | 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| Vaer-0.125V | Vage+0.125V | 3.6V | NA NA NA | NA

SSTL18 | | -0.3V| Vaer-0.125V | Veget0.125V | 3.6V | 040V | Veco-0.40V | 8 8

SSTL15 | -0.3V| Veer-0.1V Veget 0.1V | 3.6V 040V | Veco-0.40V | 8 8

HSTL18 | | -0.3V | Vggr-0.1V Veget 0.1V | 3.6V 040V | Veco-0.40V | 8 8
HSTL18 Il | -0.3V | Vrgr-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 HIH5E
=
4.3.5 4y /O DC B 54514
& 4-12 £4 I/O DC BBS %%
LVDS
HFR e AR A NI % BRI 5 o NI - <X 172
LD ERES
Vina,Vine (Input Voltage) 0 2.4 V
Eay S PNEE YA Half the Sum of ]
Vew (Input Common Mode Voltage) | the Two Inputs 0.05 235 |V
s Ay . . Difference
V1Hp _%hﬁﬁ'ﬁ )I\dlj & (Differential Input Between the Two | £100 | - - mV
reshold) Inputs
\ Power On or
Iy fi A\ AL (Input Current) Power Off - - +10 | pA
5y H1 7 FL - (Output High Voltage _
Von for VOP or VOM) Rr =100Q 160 |V
1K H S (Output Low Voltage B ] ]
Vou for VOP or VOM) Rr = 1000 0.9 v
7= *ﬁ LR (OUtpUt VOltage (Vop - VOM)- Rt =
Vob Differential) 1000 250 350 450 mV
A3 O = R S £ S R A |
AVop (Change in VOD Between High - - 50 mV
and Low)
Vos it % (Output Voltage Offset) (F:/c’f 1800\/0’\")/2’ 1.125 | 1.20 | 1.375 |V
;=
i FE AR 4K (Change in VOS ] ]
AVos Between High and Low) 50 mv
ke s Vop = OV k4
I % L op. - - 15 mA
s FE % HIR i
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- 4.4AC FF 45
4.4 AC FF&45tE
4.4.1 CFU FF&4514¢
% 4-13 CFU RS %
THE o
4K ik — AL
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 LI 3B ZF A7 f fan N ] (Set/Reset to | 0.93 ns
SRCFRU Register output) '
I e 38 5 A7 4% 4 HH S E] (Clock to Register |
tco_cru output) 0.38 ns
4.4.2 B-SRAM FF &4
R 4-14 B-SRAM K ES#
- TN o
frr
4K ik Min [ Max | T
. I b 381 152 b hik /% 4 ey S 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 FF&45t¢
% 4-15 DSP RS %
- PR o o
frr
4K ik Min [ Max | T
¢ I 1%\ 27 A7 2% 1 [E] (Clock to output | 2 40 ns
COIR_DsP from input register) .
. I B B 7K & A7 A% B IR [A] (Clock to output | 1.20 ns
COPR_DSP from pipeline register) '
¢ I 1% tH 27 A7 4% 1 [E] (Clock to output | 0.42 ns
COOR_DsP from output register) .
DS226-1.8 S169)




4 A 4.5 Ym TRz O br
4.4.4 B$F I/O FX4F1E
I 4-16 SMEBFF RAFE
-8 -7 -6 :
4R ULH | a3 : : : LX)
Min Max | Min Max | Min Max
Clocks TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD
gier‘l'al';UT'Pi” TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD
S::‘aer;i'tgg Pin 80 | TBD TBD | TBD |TBD | TBD A TBD | TBD
445 R AR <4FE
%= 4-17 FN@EIRFESH
B S &/ME BRI = NI:
- mm R H 412 (0 to+ 85°C) 106.25MHz | 125MHz 143.75MHz
s HRA I #91#(-40 to +100°C) | 100MHz 125MHz 150MHz
tor iy 8k Duty Cycle 43% 50% 57%
topar | i tH % Period Jitter 0.01UIPP 0.012UIPP | 0.02UIPP
4.4.6 I R FFY
2 4-18 PLL 4514 ¥
B i /M HLAUE =N}
VCO #i5E i [l 500MHZ 1.3GHzZ
B 52 B (1) 450us 600us
AHAL 2 180°
AL Z iR 2 +/-200ps

4.5 dRIZE O FiRE

GW2AR %%l FPGA 7=/ GowinCONFIG e B4 FE: MSPI ##5E.
SSPI #%3. CPU 1z, SERIAL £, 40 % #HE S % UG290, Gowin FPGA
FEan PR B

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 i e B 0 SO T 308 GW2AR & 51 FPGA 77 i [
SRAM i, fi L J i B 508 2k

JTAG gm0 7 B &l 4-1 Fios.

DS226-1.8
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http://cdn.gowinsemi.com.cn/UG290.pdf
http://cdn.gowinsemi.com.cn/UG290.pdf

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 it 47T 28 4H i B . GW2AR-18 #8143 Fr i vk EH 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 ;

DS226-1.8 53(59)




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 }{
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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 #3715 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

& 4-5 SSPI {RIZHER T FE

READY /

i Treadytcsl : '

.+ Tesnhw
SSPI_CS_N : i : :

CLKHOLD_M

0 { valid data ¥ valid data i
3 4-22 SSPI RIEEAMNFSH
ZHE | SRS X BAME | &KNE
Tsclkp SCLK K%} E #1(SCLK clock period) 15ns -
Tsclkh SCLK i F P ] (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 -
Taunton SCLK T F7R 2444 Hi B 4E (Time from SCLK | 10ns

falling edge to output)
SCLK T B35 2% t =1 B 22 (Time from SCLK

Tsalktox falling edge to high impedance) ) 10ns
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 3 5—A> SCLK #5 i [] (Time from

Treadytsclk READY rising edge to first SCLK edge) 18P i

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

® SSPI#Z%I1f¥RE

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
454 CPU =

CPU #if2#izUF, HOST ilijd DBUS # FXf GW2AR %41 FPGA = i
HATHRERCE . bR Ve LRESKR, A CPU X GW2AR #7%1 FPGA
PRI TR AR, L LU %A
e CPU #1#ifge
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4.5 G FE4% LI Py bR v

| HE VIR G AR BT — R R AR, RECONFIG N #5“NON-RECOVERY”

o BT HIYmIE
T E I E AR I RECONFIG N — /MG HL T ik

4.5.5 SERIAL &3

DS226-1.8

SERIAL Bt & 5%, Host #8278 0 %7 GW2AR £7%1 FPGA 7= kAT
eE . 7 E EBESR, ] SERIAL R GW2AR 7% FPGA 7= it
IT9RFE, W TEW 2 LR 4
e SERIAL #Z11{#ifE

S VIR IR AR B T — R S A2, RECONFIG_N % 5“NON-RECOVERY”
RAS

o JEAIHTIIYmAE
T R A MR I RECONFIG. N — MG HL~F ik
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5 BT IRE R

5.1 84

5.1 sgtFar&

5%%14% BiER

RTHBFAME R R ER S EREE, 55% 2.2 2mEEVER.
& 5-1 A% SDRAM £B4&&753% - ES
GW2AR - LV 18 LQ 144 ES

Product Series
GW2AR

Core Supply Voltage

LV 1.0V

Logic Density
18 20,736 LUTs

T

"L Optional Suffix
ES Engineering Sample
PIN Number

Package Type

5-2 H# PSRAM BE&E753% -ES

Product Series
GW2AR

Core Supply Voltage

LV 1.0V

Logic Density
18 20,736 LUTs

DS226-1.8

GW2AR - LV 18

LQ
T T

LQ LQFP

QN QFN
EQ ELQFP

144 P ES

T Optional Suffix
ES Engineering Sample

A ERPSRAM
PIN Number

Package Type
LQ LQFP

QN QFN
EQ ELQFP
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5 BT (L 5.2 B EP TSR

[# 5-3 A SDRAM 2% dp & 753% - Production
GW2AR - LV 18 LQ 144 C7/16

Product Series —— I Temperature Range
GW2AR C Commercial 0C to 85C
| Industrial -40°C to 100°C
Core Supply Voltage Speed Grade
LV 1.0V 6 Slowest
Logic Densit 7
I8 18 20,736yLUTs 8 Fastest
PIN Number
Package Type
LQ LQFP
QN QFN

5-4 X PSRAM &8 753 - Production
GW2AR - LV 18 LQ 144 p cC7/16
Product Series —— Temperature Range
C

GW2AR Commercial 0C to 85C
I Industrial -40°C to 100°C
Core Supply Voltage Speed Grade
LV 1.0V 6 Slowest
Logic Density — 573 Fastest
18 18 20,736 LUTs PSRAM
Pin Number
Package Type
LQ LQFP
ON QFN
EQ ELQFP

5.2 R HE AR IR R B
B S RS ATEVH T (5, R 55 .
5-5 AR - #ARIR R

) [
GOWINGE GW2AR-LV18 «—— Part Number
ber —p QN88C7/16
Pas; tNeugO ;; 7}%R-LV18LQ144C7II6 YYWW <4— 1 Date Code
LLLLLLLL L€« LotNumber

Lot Number —— | LLLLLLLL

bl
FEAE P E—THE 4T “Part Number”,
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