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1 72 iR 1.1 FrHENER

1 7= ik

GW5AR %741 FPGA /=il g fm = - S MR EEZKIE 5 RYI=M, £ —RKRAHEHLEH,
WIBIEFEE, BAESIWLEHF Al BH S DSP, &g LVDS #11 LA FEF 1)
BSRAM 74 23 %55, AT 42 R £ A ) DDR3, PSRAM fE#8 A, SRR RSl
12.5Gbps SERDES, &t Fig 3L, @& TRIIFE. Stk ae A FRAEE TR A
WE.

mz SR FE R AL 9 T3 B B0 R BT — X FPGA BT R IR ES, #efis 58 i FPGA
SR iR AR AR S R S TR

1.1 $E R
o KIIFE - R TRIEAR L
- 22nm SRAM T.Z - CFRF AR AR KA S B D e
- LV RAZHEIE: 0.9v/1.0V - T RiE S S U A T e
- SRR P Bh AT IS - CEFIE AL T A AR
o FEMEARZHEIT ° Eﬁké%i‘{ﬁﬁﬁ ZiWiE KA ADC, ¥5/E
- BA 23K 4 fi A LUT(LUT4) v AHE AN LR IR
L AT A e . EZ% MIPI D-PHY RX/TX fifi{%
o S HE A E R S A L - ﬁggﬂlpl DSI #1 MIPI CSI-2 RX/TX 4&
T SCHPUREL R PGREAUER iy e mi i
N 2.5Gbps(RX/TX)
- RS e - CHERS 4 A 1 e
o G2 PSRAM 17 fi#i 8, A&l v i = ik 10 Gbps
o AHTEEME T RE DSP Bk e GPIO % # D-PHY RX/TX (MIPI 10)
rPEREAU T S AL EE AR - GPIO A[it & 4 MIPI DSI #1 MIPI CSI-2
- SR 27 x 18, 12 X 12 % 27 x 36 L3k RX/TX #1451
VRIG A 48 7 B hnds
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- MIPI D-PHY RX/TX {& i 22 BIE 18 5 15

Ak 2.0Gbps

o S FFZF SDRAM #:11, # > ¥ DDR3

1066 Mbps

o SCRFZF 1/0 Hi-FAnik:
- RO S SR LT

- ¥ EF2mA. 4mA. 6mA. 8mA.

12mA. 16mA ZFIKz)fE

- XS 1/0 AT Bus Keeper. &
$i7/ T 7L FH A2 Open Drain %y Hi 1% 3

- SCRFIAER IR

o 16 M FEE. 6 Etkfe PLL. 16 M

N

e MIPI D-PHY, PLL /% ADC Fibe s Frf i 5

A gm L 1 (mDRP)

1.2 =mIiEE5I%R

o Wizl B

- FF JTAG A B i

- S FZ R GowinConfig it B =
SSPI. MSPI. Master CPU. Slave
CPU. Master SERIAL. Slave SERIAL

- Y JTAG. SSPI X B4 FE SPI
Flash, HAtiE AT LUES IP §7 omifs
SPI Flash

- SRR RTT
- SCFFEURFR A I A A i A
- SCFFBCE WAF B IR K2 (CMSER)

- XFF OTP, RpAERFAME—H) 64 fi
DNA #7i

* 1-1 =RIERIIER
A&t GWS5AR-25
W HIL(LUTA) 23040
7317 4%(REG) 23040
oA 2 ER A BT 2 180
SSRAM(Kb)
HolREp S BENLAE i 4 1008
BSRAM(Kb)
HOIR A BENLAE i 2550 H 56
BSRAM()
PSRAM (i) 2
¥ PSRAM(bits) 8M x 8bits
Flash (bits) -
T AZ AL 3 2% _
DSP (27-bit x 18-bit) 28
I Z B (PLLS) 6
4 JEy I 16
R A 16
LVDS Gbps 1.25
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1 77 R 1.2 775 8413k
s GW5AR-25
DDR3 Mbps 1066
MIPI D-PHY fifi 1% 2.5Gbps (RX/TX),
4 F A wiE
1 I ppiE A
ADC 1
GPIO Bank %5/ 8
i K GPIO %] 239
ZHLE 0.9V/1.0V
!

o VARSI RF B BRAE, SR N HRE .

e [2If% GPIO Bank 4},

AL E—A~ JTAG Bank, % 4 4~ 1/0, —A4> Config Bank,

o Bl K GPIO U2 45 S FEA B R IR B 0L T AT LR LA B K GPIO

/0 Bris 244K 1-2.

%+ 1-2 GW5AR-25 & =8

T 1710,
HL AR 2 rpm] ) o

‘ GW5AR-25
ESESS [8]EE (mm) R~ (mm) -
F P /O (True LVDS Pair) | MIPI D-PHY 4%
UG256P 0.8 14x14 178 (86) RX/TX, nJfiiE
4 K fimiE
1 I pimiE

!

JCHiH GWBAR £ 51 FPGA 7 dh S dn 4 R4 S 1738, WS % 4.1 a8 /Far £
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2 ERNA 2.1 ERIHE

2 s

2.1 Z5HHEE

B 2-1 £t 2~EE (GW5AR-25)

I [10B|[10B|[10B||10B]|[10B] [10B] |I0B |
I
I
<— |/OBank7 & l/OBankO & I/OBank1—»> I | CFU | | CFU | | CFU | | CFU | | CFU | | CFU | §
CFU Al ®
CFU  —————1 5| |CFU||CFU||CFU||CFU||CFU||CFU|
o1
PLL Block SRAM | PLL | 2] |
_ | OCCFU | | 21 | Block SRAM | | PLL |
S =)
§ psp ! ® :
Memory - § | oFU : | § i cru || cru || cru || cru || cru || crU
PLL Block SRAM PLL | &
5 U &l 2 0SC
m
DSP | osC | !
CFU Il__l____g__{ |CFU||CFU||CFU||CFU||CFU||CFU|
CFU v \\
<«—1/OBank5 & I/OBank4 & I/OBank3 —> | | | Block SRAM | | PLL |
\ o
‘\ CrU || cru || cru | | crU | CFU | | CFU | @
\
‘\ [108|[ 108|108 ||I0B]|10B]| [10B] |I0B|

K 2-1  GW5HAR-25 45kt K. GW5AR N ARG HE A (SIP) , £ T mnd
Sk GW5A #5%1) FPGA 7= v PSRAM it Fr . T Memory & AR S WL 2.2
PSRAM . GW5AR-25 #F N R IEA R A R EHE S5 R 1-1. SN2 —MZHH oo
BEZ, ARERRIA G A (10B), #4FEN i T HCRFFSBENL 74 (BSRAMD #id, %
S5 A FAEE DSP. MIPI D-PHY. ADC. PLL &M F N R 28,

GW5AR #7571 FPGA 7 it JE A 1 4L i 73 D9 vl e DA 5 6(CFU,  Configurable Logic
Unit). 7EZREEPNEHLIRAT FIEREHED, AFE M7 EAIFIECN R . vIC E D RES
Jt (CFU) nJURLE R R (LUT4) B, FORZHEA AR, R eiE S %
2.3 I ETIREHE T
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2 LRI 2.1 G5 HHEE

GWS5AR #%1] FPGA 7= i 1) 1/0 TR A S fF4ME, UL Bank ALK 7. 1/0 TR
FEZ A P hrie, SCRFE T/EM 0. SDR LYEM#Z. il ] DDR #:f1 DDR_MEM #X.,
VB RIE S % 2.4 A\ f B .

GW5AR #7%1] FPGA = it I HUIR S N7 Mt 28 (BSRAM) TEZRAF N B3z AT HESI
X2 P BB AR . EMBERNE S 2.5 LILhahE P77 1 a5 IR

GWS5AR %1 FPGA 7= i i N ik 1 48 U755 b FES e DSP, Al 2 FH - st re
WG5S HTE R, WHHMERNES % 2.6 754 P

GWS5AR %% FPGA 7= i 4% MIPI D-PHY, SCErbr#E (MIPI Alliance Standard for
D-PHY Specification) , fiA< 1.2, VEMHEENES % 2.7 MIPI D-PHY .

GWS5AR %1 FPGA 7= il | — 3 R IhFE, KM ADC, 1EMZEEHES % 2.8
ADC.

GW5AR %41 FPGA 7= 5 Nk 17 4AIAHIA PLL %, &= 54k PLL Bl e g R 4L ar b
CRE IR B, I G B A [ S BT D AT I B R A R R (AR A A) s AR T
G LIRS ThRE . RIS PR S R AT g AR B N BN R s, SCHFF 1.67MHz %] 105MHz [
PARVEE, A MSPI ZwfEhc & A IR b ol . R IR B2 Bt nT g RE A0 i,
MERHESH 2.9 #f#f [ 2.12 1 IHTEI IR 5 7%

Ak, FPGA N E 7+ E B nl gafEfm £k 5. 6(CRU, Configurable Routing Unit), A
FPGA MBI A RIS ALIER SR, A IIGEHR I (CFU) F1 10B P #i# 4 i 4 A7 48 %
U5, EIE T CFU NEBEEIEA 10B R I& 5 BTl A4 Tl nl @it = = S48 FPGA #ft:
HEA . th4h, GWSAR £7%1 FPGA 7= ik i@ 4t 7 35 1% F B B 48 1, KEHRIE,
REEN, VLRGIEENSE. EMERMITSH 210 2R E 7. 2.11 JFZA E .
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2 ERNA 2.2 PSRAM

2.2 PSRAM

2.2.1 $514

o FLE 64Mb 17 43 A o jE it 8n prefetch ZE e SH o B 1% 4

o ZHUIEIR (RL): 24/20/16/13/9 o AT KK FK 2048 bytes

e S NJEIR (WL): 12/10/6/5/5 o HHefE: H/> 8 bytes

o CLK #ii% (MHz) : 667/533/400/333/200 e B4ffE: /b 2 bytes

o 1.7V & 1.95V it HL KM i

o NG FEFME E RIHT(ATCSR) w2 SR S IR 1P Core Generator S2EF P fk/41M5

. ) PSRAM B61310 1P, (£ 1P o] bLE1 0%
o Wl IR PUBIBEG. RRIFE ppam Eevtimmtt, setessife, i piss

PRI IR R % IPUG767, Gowin UHS PSRAM Memory Interface
o THF ZQ RiE & 2CH IP 11 /"#51% -

o U AR I . BRI R TP A
ki

2.3 A[ECEThREEA T

AT B T REFR T (CFU) R M i E = 2 Tk FPGA 7= il WIZ W B A BT, AN BEAR o]
H1 YA 7] S B 2 R (CLS) A K AR L A T BE B AT 2 FC(CRUYAL R, Herh R4S T e B2 A &%
A WA EHRR(LUT) A 2 £ 43(REG), W 2-2 frs.

CFU i n] fic B2 ST AR IE N 7 R B A B R . HARZE R Iu. ST
il e AR A7 fid 5 DU A AR A 5

KT CFU M ZHMER, 15Z5% UG303, Arora V aJf & Z)5E4 0(CFU) /1 /75
H .
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2 g5k 2.4 S N B

& 2-2 CFU &t mEE

Carry to Right CFU "

CLS3

|
|
|
|
|
|
|
|
|
|
|
|
cLs2 | |
|
|
CRU |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

CLS1

CLSO

Carry from left CFU

2.4 NG HARR

GW5AR # %1 FPGA 7 it () GPIO R i & Be 2 fioll, S F & B H- A, MRS o T bk
HE B 22 73 BT AR UE I SCRFT 8 P S AN R I AN 2y A7 Gl de st g . AUAIN. HY DL S A A
HEPL .

GWS5AR #41] FPGA il R A LT 2 S N\ s AR EL(10B),  E 2 ey A HH 224710
Buffer). fai A\dir tH 24 (10 Logic) LA K AH B (] g A A 28 BE IR B0 =873 o Herb I g A A 2
PR G5 AT L B DI AR L G(CFU) R 1 7T 4 FE A 2% 5 G (CRU)ZEABL

Il 2-3 o, BRSNS RS RLE P AN R NS AL, 0 lkRic oy A AT B, CEAITH]
CAFiC B e — 22005 55, ] DME N S (55 70 Al o S A\ e th 247 2 20 T S0 5 b
B b FL PR AEATZE 0 FPARAE, R NS HDZ AR AR AR 1R TR R R IEI ] DL
WXFETRE, FEM T mEBEERIA G . PR 2R PR S0 TN A EOR At
Fr AR 2 T PR LB
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2 g5k 2.4 S Ny B

2-3 10B &t EE

Differential Pair
AL
7 True Com p\

PAD A PAD B
A J

v
Buffer Pair A & B

A A A A

1d
Id

o —= [©
[©) o O

oL

A Y
10 Logic 10 Logic

10
0

Btgnoa

Bunnoy
indino

indu|
Bunnoy
indino
Bunnoy

T ndu|

-
-

Routing

GW5AR %741 FPGA 7= i 1 IOB D) RERS i
o JET4r X (Bank) K& B AL B (Voo o) L

e X ¥f LVCMOS. PCI. LVTTL. SSTL. HSTL. LVDS. Mini_LVDS. RSDS. PPDS.
BLVDS %52 e T b ifE

o ¥ MIPI H PR LA K2 MIPI I13C OpenDrain/PushPull #%

o FRULH NAF 5 IR T

o FRALH H1E 5 IRAN HL IR IE T

o UM BIER (ST I B ER AR R . B/ o e BEL A R A T B 2 T

o HFIEIR

o N A SRR HEE (SDR) B DL R X i# % (DDR) &£ Fifis{
2.4.1 I/O HBEFRfE

GWb5AR-25

GW5AR-25 #5411 110 B35 8 4~ GPIO Bank, It4) Bank10 & JTAG Bank, 5 4 4
IO, Bank11 N Reserved Bank, 5 1110, K 2-4 ffix.
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2 LEFA2E 2.4 B Ny B

2-4 GPIO Bank 3% ~& & (GW5AR-25)

| I0Bank7 | | I10Banko | |10 Bank1 |

- ?

8@
6 N
3 GW5AR-25 5
7 2
— Q
= T
| 3| [10Banks || 10Banka || 10 Banks | §_§

/I\ Bank ﬁzﬂjﬂg |/O EEA?UE Vcc|oo VCC|O ﬂu&%% 33V\ 25V\ 18V\ 15V\ 135V
5 1.2V FHBIHE Veex fEHLHLESCRF 2.5V, 3.3V,

N HE SSTL, HSTL %5 1/0 fag NAsiE, B4~ Bank B2 (i — A7 (9225 HL & (VREF).
F AT DLk A48 IOB P9 B i VREF J5(0.6V. 0.75V. 0.9V. 1.25V. 1.5V LLRIET Vo

(1) LA L (36%,50%,64%), M AT IEFEAMEB T VREF ¥ (i H Bank HL & —4 110 & HIE
AR VREF %\ ).
GWS5AR %1 FPGA 7= i AR Bank SCREASRI A ERFH IR B, 035 5 o FL RH R 22 43
HL R P Fh . B L PH 1B B T SSTL/HSTL S ANt . 2 H % & H T LVDS/PPDS/
RSDS #iN\. VEMZEEHES % UG304, Arora V i/ 43 i/l £ (GPIO) /751 .
GW5AR-25 #3711 1/0 A1 5 7 T IR FC B Wik 2-1. 3% 2-2 B

® 2-1 il /O KB ERSIFEACE
/0 tHFmE | BIR/ESD Bank Vccio(V) HHIRENEE SI(MA) A
MIPI_CPHY | Z/3(TLVDS) 2.5/3.3 2 sl A B 25 52 11
MIPI 1.8/2.5/3.3 2 sl ab #2552 1
MIPI_3MA #/4y(ELVDS) 1.8 3 sl b 25 52 11
MIPI_4MA 1.8 4 sk b 25 1
LVDS25 Z43(TLVDS) 2.5/3.3 3.5/2.5/4.5/6 SR e RO A B
BLVDS25 2.5/3.3 3.5/2.5/4.5/6 EQSNLE 6/
RSDS 2.5/3.3 3.5/2.5/4.5/6 RN R A A A
MINILVDS 2.5/3.3 3.5/2.5/4.5/6 LCD I J7 3K 5)) 5 41 3R 5y

A

PPLVDS 2.5/3.3 3.5/2.5/4.5/6 LCD 47/%1 385}
LVDS25E Ehy 25 8/2/416/12/16 RORT R R S AR
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2 g5k 2.4 i N B

/O fitrE | RIRIES Bank Veeio(V) | #itHIEENEESI(MA) R FA
BLVDS25E FEhr 25 8/2/416/12/16 % m R
MLVDS25E 2.5 8/2/4/6/12/16 LCD I /73K 5)) 5 41 3R 5y
oA
RSDS25E 25 8/2/416/12/16 RN R R A AR
LVPECL33E 3.3 8/2/416/12/16 il Epdm
HSUL12D 1.2 8/2/4/6 LPDDR2
HSUL12D | 1.2 8/2/4/6 LPDDR2
HSTL15D_| 1.5 8/4/12 YeZirgAm
HSTL18D_| 1.8 8/2/416/12/16 yeZirAAm
HSTL18D_lI 1.8 8/2/4/6/12/16 YeZirEe AN
SSTL12D_| 1.2 8/2/4/6 et
SSTL135D_| 1.35 8/2/4/6 et
SSTL15D_| 15 8/2/4/6/12 et
SSTL18D_| 1.8 8/2/4/6/12/16 ezl an|
SSTL18D_lI 1.8 8/2/416/12/16 FPtide
SSTL25D_| 25 8/2/416/12/16 FPAt %
SSTL25D_ I 25 8/2/416/12/16 FPAt %
SSTL33D_| 3.3 8/2/416/12/16 FAEHE N
SSTL33D I 3.3 8/2/416/12/16 yeZirAAm
LPDDRD 1.8 8/2/416/12/16 LPDDR J Mobile DDR
LVCMOS10D 1.0 2/4 HH
LVCMOS12D 1.2 8/2/4/6 gl EEE N
LVCMOS15D 1.5 8/2/4/6/12 AN
LVCMOS18D 1.8 8/2/4/6/12/16 AN
LVCMOS25D 2.5 8/2/4/6/12/16 AN
LVCMOS33D 3.3 8/2/416/12/16 W
HSUL12 B g 1.2 8/2/4/6 fPtid
HSTL12_| 1.2 8/2/4/6 FAAt %
HSTL15_| 1.5 8/2/4/6/12 FPAt %
HSTL18_| 1.8 8/2/416/12/16 FrEHE N
HSTL18_lII 1.8 8/2/416/12/16 yeZirAAm
SSTL12_| 1.2 8/2/416 yeZirgAm
SSTL135 | 1.35 8/2/416 yeZir A Am
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2 dikan 2.4 N B
/O iR | RIRIES Bank Veeio(V) | HitH3EENEESI(MA) R FA
SSTL15 | BAi 1.5 8/2/416/12 yeZirAAm
SSTL18 | 1.8 8/2/4/6/12/16 YeZi e AN
SSTL18_I 1.8 8/2/4/6/12/16 ez
SSTL25 | 2.5 8/2/4/6/12/16 ez
SSTL25 I 2.5 8/2/4/6/12/16 et
SSTL33 | 3.3 8/2/416/12/16 ezl an|
SSTL33_lI 3.3 8/2/4/6/12/16 FPtide
LVCMOS10 1.0 2/4 i AN
LVCMOS12 1.2 8/2/4/6 il Epdm
LVCMOS15 1.5 8/2/416/12 T O
LVCMOS18 1.8 8/2/4/6/12/16 RN
LVCMOS25 2.5 8/2/4/6/12/16 HHEED
LVCMOS33/ 3.3 8/2/416/12/16 T B
LVTTL33
LPDDR 1.8 8/2/416/12/16 LPDDR % Mobile DDR
PCI33 3.3 8/2/416/12/16 PC ik ARG

® 22 I /O LB RFHFERE
/0 NFRIE BukIES Bank Vccio(V) T FFIRTIET BEFE Vrer
MIPI_CPHY Gy 1.2/1.5/1.8 4 o
MIPI 1.2/1.5/1.8 % o
ADC_IN 2.5/1.0/1.2/1.5/1.8/3.3 % %
LVDS25 2.5/1.0/1.2/1.5/1.8/3.3 % %
BLVDS25 2.5/1.0/1.2/1.5/1.8/3.3 % &
RSDS 2.5/1.0/1.2/1.5/1.8/3.3 % &
MINILVDS 2.5/1.0/1.2/1.5/1.8/3.3 % %
PPLVDS 2.5/1.0/1.2/1.5/1.8/3.3 % %
HSUL12D 1.2/1.0/1.5/1.8/2.5/3.3 % %
HSTL12D | 1.2/1.0/1.5/1.8/2.5/3.3 % %
HSTL15D | 1.5/1.0/1.2/1.8/2.5/3.3 % %
HSTL18D_| 1.8/1.0/1.2/1.5/2.5/3.3 % %
HSTL18D_lI 1.8/1.0/1.2/1.5/2.5/3.3 % %5
SSTL135D_| 1.35/1.0/1.2/1.5/1.8/2.5/3.3 | 75 %
SSTL15D_| 1.5/1.0/1.2/1.8/2.5/3.3 % %
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2 g5k 2.4 i N B

/0 $NFRIE BiRIE D Bank Vceio(V) X FHR IR BEBE Veer
SSTL18D | FEhy 1.8/1.0/1.2/1.5/2.5/3.3 F 4
SSTL18D I 1.8/1.0/1.2/1.5/2.5/3.3 % %
SSTL25D | 2.5/1.0/1.2/1.5/1.8/3.3 % %
SSTL25D_ I 2.5/1.0/1.2/1.5/1.8/3.3 % %
SSTL33D_| 3.3/1.0/1.2/1.5/1.8/2.5 % %
SSTL33D_ I 3.3/1.0/1.2/1.5/1.8/2.5 % %
LPDDRD 1.8/1.0/1.2/1.5/2.5/3.3 % %
LVCMOS10D 1.0/1.2/1.5/1.8/2.5/3.3 % %
LVCMOS12D 1.2/1.0/1.5/1.8/2.5/3.3 % &
LVCMOS15D 1.5/1.0/1.2/1.8/2.5/3.3 % %
LVCMOS18D 1.8/1.0/1.2/1.5/2.5/3.3 % %
LVCMOS25D 2.5/1.0/1.2/1.5/1.8/3.3 % %
LVCMOS33D 3.3/1.0/1.2/1.5/2.5/1.8 % %5
HSUL12 AL 1.2 = &
HSTL12_| 1.2 & &
HSTL15 1 1.5 & &
HSTL15_lI 1.5 & &
HSTL18 | 1.8 & o
HSTL18_II 1.8 P %
SSTL135_| 1.35 P %
SSTL15_| 1.5 2 &
SSTL18_| 1.8 2 %
SSTL18_lI 1.8 P %
SSTL25 | 2.5 & i
SSTL25 I 2.5 & o
SSTL33_| 3.3 P &
SSTL33_II 3.3 = o
LVCMOS10 1.0 e o
LVCMOS12 1.2 v o
LVCMOS15 15 & o
LVCMOS18 1.8 P %
LVCMOS25 25 P %
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2 g5k 2.4 S N B

I/O My NFRAE BR/EN Bank Vecio(V) T HEIRFIR I B BEE Vrer
LVCMOS33/ BAIH 3.3 & 5
LVTTL33

LPDDR 1.8 & o
PCI33 33 & i
LVCMOS10UD12 1.2 & i
LVCMOS10UD15 1.5 & i
LVCMOS10UD18 1.8 & %
LVCMOS10UD25 25 & 3
LVCMOS10UD33 33 & 3
LVCMOS120D10 1.0 & =5
LVCMOS12UD15 1.5 & 5
LVCMOS12UD18 1.8 & =5
LVCMOS12UD25 2.5 = i
LVCMOS12UD33 3.3 & =
LVCMOS150D10 1.0 & i
LVCMOS150D12 1.2 & g
LVCMOS15UD18 1.8 & Fa
LVCMOS15UD25 25 & e
LVCMOS15UD33 3.3 & =
LVCMOS180D10 1.0 & 3
LVCMOS180D12 1.2 & 3
LVCMOS180D15 1.5 & 3
LVCMOS18UD25 25 & £
LVCMOS18UD33 33 & F
LVCMOS250D10 2.5 = =
LVCMOS250D12 3.3 & =
LVCMOS250D15 1.5 & =
LVCMOS250D18 1.8 & e
LVCMOS25UD33 33 & Fa
LVCMOS330D10 1.0 & e
LVCMOS330D12 1.2 & e
LVCMOS330D15 33 & 3
LVCMOS330D18 1.8 & 3
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2.4 % N AR R

2 HERIAH
I/O B NFrAE BigR/ES Bank V¢cio(V) T FEFIRFIEI BBEE Vrer
LVCMOS330D25 | Hism 25 & 5
VREF1_DRIVER 1.8/1.2/1.5/2.5/3.3 & =
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2 LEFA2E 2.4 B N B

2.4.21/0 iB%5
Kl 2-5 ) GW5AR %1 FPGA 7= 5 1 110 3B 48 1% B 3> o
A 2-5 /O ZEAat REE
fmmmmmmmm A
| OTMUX :
l g |
:TXI TRIREG > |
| TO |
| GND —>» :
: > al > !
. > OSER | Q0 ODMUX -
: g ODELMUX |
|
| |
: DI » OREG >
I )
|
|

K 2-6 & GW5AR %1 FPGA 7= i1 110 @1 IH N B 47
2-6 /O BEMNATER

|
: IDELMUX
|

» IREG—— > Q

GW5AR %1 FPGA 7= 1/0 3245 i 4 i B e B 2
RE IR IR
2-7 IR IODELAY . &4 1/O #it57 IODELAY #3k, P AT LU iZ 5 fr
/0 3G mAA ) delay FH TR MmN 5 S HIER . B BHIEIEN A Ty SZEAT
DLFR (4 E IR 25 %04 DLYSTEP. IODELAY SERIS1H9: Ty = Tayotset + Tayunit *
DLYSTEP, SIEIRZHB]AIWIEE 2-3 Fis.
£ 2-3IODELAY RERSE

Min. Typ. Max.
Tayoffset 200 ps 250 ps 300 ps
Tayunit 10 ps 12.5 ps 15 ps
DLYSTEP 1 - 256
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2 GERINA 2.4 S N A

2-7 IODELAY =~ EH

) o |
OFFSET DLY UNIT
SDTAP |
SETN | DLY AD)
VALUE |

A = HIE R 1) 77
o A
o AT, WL G LEAIE IR A B SR LI BN 2 VR T B A A
o &N,
I/O 78
Kl 2-8 9 110 FiArdetiite, &A 1/O HHRAL v dufifi N\ 75 /785 IREG. #ith 77 /725 OREG
=2 H 2 74 TRIREG.

2-81/0 HHEHR~EE
0 e
. CE

- CKK
. > SR

F!

o CE ] LAWK HL A 24(0: enable)sl &= HF A 2L(1: enable).
o CLK mJAgmfE Ny Ik ml T B R Ak %

e SR FILA4wFE N [F)2D 170 ¥ SET/RESET B L% (disable).

o A A7-an Al LA AR N FF 474 (DFF) Bl A7 2= (Latch).

SIS DES M3t S 153 SER &tk

GWS5AR #51] FPGA 7 il SCRF 2 M L ARSI Jf IR MO sh e e Thme, Rk R 2-4 i

INo
R 2-4 TR B H/FHRHER

ML IT AR b2 =02 d

i NIZ 4 1:2/1:4/1:7/1:8/1:10/1:14 / 1:16 / 1:32

i 32 4 2:1/4:1/7:1/8:1/10:1/16:1/14:1
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2 g5k 2.5 BURah S BEALAT fif a5 Bk

243 /O ZE IR

GW5AR %751 FPGA 7= i [ /0 B4 Fr 2 Fh TAERE . B—Fh TAERENT, 1/O(Ek 1/0
Y40 B ) SURT DU BB 45 5. SIS 5. INOUT 438 R =it A5 5 (i = A2l 1
WS

FT 110 B TERIMEAS B, 155% UG304, Arora V a4 748 1 & HI(GPIO)
SR o

2.5 FARFFSREHL R & RF IR IR
2.5.1 f&fr
GW5AR %741 FPGA 77 inf fit 7 & FIHCRF S EHIAF M 28 TTUR . X A7 il 28 BT 4% 1R
BRFES, DUTHIR, DAAEEA FPGA B4t . I RR N HUIR 2 BEN LA 28
(BSRAM) . BSRAM #2fit 5 FfERixC: Him K (Single Port) , X 450 (Dual
Port) , Dyt 15 (Semi Dual Port) , ¥ ECC IhRgrI X im #E: (Semi Dual Port
with ECC function) A& H izl (ROM) .
F= & MPUIRFF S BEN A 28 508 P s vERe vt S fit 7 ORFE . DLUR 72 BSRAM SCHf
(1 &P R
e —1 BSRAM [ K% &4 18 Kbits
o 4P AIZE [ 1A ] 380MHz
o SCRFHLUR MR
o SCHRNUIM
o SCHRON B 5 2
o SCRFHT ECC Thfef ¥t 5, 4t ECC Al & Hi Dhfe
o CFER AP
o H¥E T T i K SCHF 36 bits
e 7 ¥F byte-enable ThfiE
o UL [ ASE RH O Xy AR 2 SRR 5 I B s . HiHfs A 584 57
o LA SCRF A AR A HH B I i
o i Normal #zUFT Write-Through 45 5
PN 2 SRR PN
2.5.2 FiEEEE EER
GW5AR %741 FPGA 77 i R HUIR 5 A BEA LA &5 7T SCRF 2 M i) Holis

=

o, andk 2-5 i

>l
\5
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2 S 2.6 Hr {5 5 A B AR
%+ 2-5 FFIESRELE SR

GHRAE Bin QRN Wi ORI A O R RigtRR

16Kbits 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

18Kbits 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

KT B X ARG, P . i ECC D RE Dy X A3 X A R e =
FRy 3 I HE [ J2 B8 2 VE4015 B 3% UG300, Arora V 771##4BSRAM & SSRAM) /1 /' #5 %

2.6 HFE SRR

GW5AR %741 FPGA /=it B 5 1) DSP B, 1% DSP f# k77 S vl 2 H P (1 it
BRI S5 TR, W FIR, FFT #&il%%. DSP HAR Pt . SIRFHR . TfE

IREER R
DSP FtEun
o 3IFPTESE (12X12, 27X18, 27X36) ek
o 26-bit A NESIIEE
o 48-bit H AR/Z 125 H T
o RFREAIIIRE
o ZNIfeyk s AT iE i GBS I B K A A B 1) ek
o CFF27X18 SRILBRII RN FemIIRE
o CFEMIAN 12X12 FeiF R KA 5 SmThpe
o SCHETFAT AR ALK AN 55 6 Thfie
o KR RA T T
A~ DSP i =370 4Lk
o i N
o V)R
o HREHHIL

DS1108-1.0.1
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2 SN 2.6 HvE T A B AR

2.6.1 BIINES
/4~ DSP A& — N arines, SCETN. s AL ThRE .
AT INESALT DSP (W ai, A AN b -

e 26-bit #i A\ C;

o JHAT 26-bit fi N A B SIA.
BN N o #8327 A7 AR R 55 B A

2.6.2 3kEER
£~ DSP A8 —4 27 x 18 (332 2% MO(multipliers)fl—/> 12 x 12 )3 : 4%
M1 (multipliers), k2% (multipliers)fs TRIMNAR 2 f5, HRSCIRIEIZ S, i\ b A4 H v
SRR A7 A7 A RN 55 B AR 2
FeikAs MO SCHF I B AR L4
o —/N27x 18 L
o —M12x12 L
e %> DSP n] DAL & Jil—A> 27 x 36 Teikas
Feidias M1 DS FFILE N —A 12 x 12 FRikas.
ey E e MO FNSReiESE M1 [EIRTIC B N 12 x 12 Ferks%, F ALU fggrt, myLLsZEl 12 x
12 SUM #53.

2.6.3 HARIZIBH T
A DSP A8 — M PUHI K 48 £ ALU, &N Tei SR ThAS HOiE— B N30, S\ IR A
Uity 35 S P AT A A AN S5 BB, SCRPAlI AN MO Hn . ek ds M1 Fa e (BX 48bit #RESL
D) . ALU ZlH A S ALU %t [ 4t 2l &S PRE_LOAD B I IE s H. o
2.6.4 HEHER
BRI 5 AT SC DSP £ AR e, #fER T
o ik (multiplier) iz
e JEvL BN (accumulator) iz
o Tyt oRAN F N

KTEFAE TR EZHAEE, S5 UG305, Arora V 2515 547 7F(DSP)
I TERT o
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2 ZERINA 2.7 MIPI D-PHY

2.7 MIPI D-PHY

2.7.1 T&#% MIPI D-PHY RX/TX

GW5AR %741 FPGA 7= i W ik #% MIPI D-PHY RX / TX. 1% D-PHY &l T # 4T B #%
1 (Display Serial Interface, DSI) FlH 17#1%3k$#10 (Camera Serial Interface,
CSI-2) . FEAFMHT:
o S ErbrvE (MIPI Alliance Standard for D-PHY Specification) , fiii4s 1.2,

o SCRFHAEIE(HS, High-speed)ii, HLidE 5 E % = nliA 2.5 Gbps, .4 &% =K
10 Gbps (4 BEEPRIEE) .

o IRZ I ¥F 2 4 MIPI D-PHY, H4HRZ 4 NEHEEEF— A0 PPEiE.

o XHFPXAMKIIFE(LP, Low-power)fERi, HdffL4#E 2y 10 Mbps.

o ErEMEIL, MWIEAAINFE (Word Alignment) FlEiE [ 5% (Lane Alignment) .
e MIPI D-PHY RX 3Z#F 1:8 #:{5 1:16 Fix.

e Y FF MIPI D-PHY TX 8:1 5 16:1 £,

e X fF MIPI DSI 1 MIPI CSI-2 ¥ )= .

e fitZ MIPI D-PHY A % H i) MIPI Bank.

T Gowin MIPI D-PHY RX B Z #4155, 5% UG296, Arora V Hardened MIPI
D-PHY /755 »

2.7.2 GPIO 3Z#f MIPI D-PHY RX/TX

Fl GPIO 528l #4% MIPI D-PHY RX/TX i}, A[iE=Fh 10 28%. TLVDS . ELVDS X
MIPI 1O,

fIi5 GW5AR £ %1 FPGA 77 il #B>Z FFilid TLVDS/ELVDS 10 A5zl % MIPI D-
PHY RX/TX. ffif] LVDS/ELVDS 10 ZKA!SEHL MIPI D-PHY B, #iid LVDS25(E)
+LVCMOS12 (175 R kA MIPI HS F1 MIPI LP, F1 35 EE R AN B BH N 4% . #54> GW5AR
Z5 FPGA 72 S2FF MIPI-IO 287, MIPI IO P ESEERR T FEBEM 4, 2 HS Fil LP [ H 3)
Pl¥e. GW5AR £51) FPGA 77 &4 i) MIPI 10 2K 37 Frf& i ingk 2-6 Fias.

HARK) 10 SLEUR A 4him gz 7738, 7T BAS% IPUG948, Gowin MIPI D-PHY RX TX
Advance /1 /155 > “4 TIReiR” .

& 2-6 GW5AR &% FPGA F=&H) MIPI 10 87555

g MIPI RX MIPI TX
GW5AR-25 | fiTH Bank (JTAG Bank fl Reserved Bank | fiifi Bank (JTAG Bank #11 Reserved Bank [
kR41) 4h)

FERHEW T
o T HtriE (MIPI Alliance Standard for D-PHY Specification) , fiii4< 1.2.
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2 ERNA 2.8 ADC

o WHFEE RX Al TX 2344210, RX AL R Hid E A 1.5Gbps TX A4 18 5 530 i
5 =1 A] ik 1.6Gbps.

o EFHAEH(HS, High-speed)if= .

o ERAMKIIFE(LP, Low-power)#lERi=

o THrHITEIE(HS, High-speed)¥iE#: 7 ikl
o ¥ MIPI D-PHY TX 8:1 #i5 16:1 #ixl.

e 7 HF MIPI D-PHY RX 1:8 i 5 1:16 # =,

e I ELVDS. TLVDS 5 MIPI 10 %% 10 Type.

o IEHIFHRTE LP B0 AT Me%, FHiEE N 10Mb/s.

2.8 ADC

2.8.1 ADC

GWS5AR-25 #4145 7 8 i#i# 10 bits Delta-sigma i gs, =& —FAKIHE, 1%
JRHLAL ) delta-sigma ADC.

44 FPGA MTwiEiB A )1, VAR NEREER L . ARG, 1% ADC 1] BA#
JEES DA S i PR R LT A 0 P B SR AR SR AN M B SR . AR, FPGA $R4EFEE H H I mTfid
H GPIO £:11 DLz ADC B3G5 811, 85 ADC [ IEIE, 1T LA 2 & 1 A8 1 iU
B R A T SRR W R

FERHEW T
o 25K 3/ ADC M4L: 11
o ZHHLIH: NE
o FIFEKEE: 10 bits
o KAEMfHh: <2MHz
e ADC HIRHAHEIE: 0~1V
e 60dB SNR
o EARIKAKER: +/-2°C
o HIRfEEINELE: +/-5mV

5T ADC T L 415 BiE 5% UG299, Arora V B 74 ##4(ADC) /755

2.9 B4

I B IR S AT 25 FPGA St ERERI N I 2L HEE . GW5AR 741 FPGA F= it 7% H
LRI BN 245 (GCLK), BRI A T, BR T GCLK %R, it 78R
(PLL) . il s HCLK 11 DDR 171k 25 % K #503 ki B 20 DQS Z5 0 4 22 5
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2 gERNA 2.9 [ 4

A 2-9 SR FEIRE(GW5AR-25)

1/0Bank 7 1/0 Bank O 1/0Bank 1
[ | 1-00. C 11
- =
PLL PLL D PLL g
5 [ i _
@ [T 1 s
% O I N 1 N [ E
> | GLLK MUX =
-y T N
D:
T M u
— e ||[| =
s 3
| @ i
SRl f g
...... 1 L] =
3
=
[ | B 10 im!
..... oBakE T oRmRd T omae
[ 1/0 Bank opaes | Hok

2.9.1 2/ahf## ~ 2.9.4 DDR 771 #2% 1] #/ & # DQS 25 H R B4k, T 2R,
RSB BHAHEE X DDR A7 fif # 12  EdE ik b st B DQS 45 58 2 V£ 411{5 8§ 2% UG306,
Arora V #1# Z J(Clock) /1 /' 15 -

2.9.1 £ FHiT

GW5AR %1 FPGA 7= izt 16 N4 a4t . GCLK FIlf#hiEk B & Fm 8 & . PLL
K%t . SERDES W8, HCLK Kyt DA Mmook Ui, Al A FH A i i N5 I LG o
IR R ERE, AT SEELT 4R IR .
2.9.2 SIRRTH

GW5AR Z7%1 FPGA 7= sl 4 HCLK, BB s R w2 tkfe, 7T LA HR 110
SR TR RE B Y, e T RN RHIR N b [E) D BB AR SR D B — > Bank SCHREDY
% HCLK, Wi& 2-10 Fizs.
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2 ERINA 2.9 4

2-10 HCLK ;REE (GW5AR-25)

1/0Bank7 /0 Bank 0 /0 Bank 1
3 -0 11
[
3
)
A
5 [0 _
S 5
L || Y @
~ || —_— — )
Rl B HGLK Bridge %
A B — O .g.. jf—— N
Sl PR g
| = 2
T \J 1 8
| B g
[
o
...... 3
= g
=
[ - I 10OLC 10
..... OBakE T ToBawa T omeia
[] voBank ||_ HCLK —» HCLK Bridge Out -+—— HCLK Bridge FB

HCLK 7] LAS k25 FH P 4 FH B D Re A an T Frs
o ZNASI I BT REAH, TSNS HUAT I OG I I B E S .
o R Bh o ATAIER, A A B B AR AL — SR AR B, R 10 B T AERG A
o SN Bk RS .
o ZNASEIR PRI, T4 F B0 A IR EE 5 .

o &)k 8 HCLK Bridge fitk, mPK HCLK W05 52 BIEfT—A Bank H. It4t,
HCLK B #0115 5 M 10 Bank i3t A J5 34 7T #5 2448 10 Bank [ 81 o

!
T VR R A S, B BUIZE R — AN 10 Bank, SRS 22 1) skew 52/
2.9.3 $iFEER
BUMER IR & —Fh s i s i, WIFRIFMIR (PLL, Phase-Locked Loop) . #JH#Mk
N2 2% BB E S 1 R B B R3% 15 5 AR FAR A
GW5AR %71 FPGA 7=l i) PLL fERBEMS IR AL T DLLE S IR AR, @R EA RS
BOny DAHEAT I Bh AT B (AN S0 4) . AR, s ELi s RE .
GW5AR %7%1 FPGA 7= i i) PLL AEHR a0 R
o R 7 BRI A
o BRI PLL, 251 BEAN S mE b da RIS SCRE 1/8 ANEL A
o IFAAREAN A% LI K

DS1108-1.0.1 23(43)




2 55K

od

210 &R EEA

o TR AN I
o SCHFY IS Bl A (TR AL A IP)
e VCO T./EMZIEHl: 800 MHz ~ 1600 MHz
e CLKIN #i# i [Hl: 19 MHz ~800 MHz
2.9.4 DDR #Fi#25# O ERE DQS
GW5AR #7%1] FPGA =i ) DQS 8 it 7 an T i Dy RESk S +F DDR A7 fiff #5451 s
o HL DQS N, HIPILIFES) 1/4 ML
o NENZAERME IR/ S FR T
o FNNHZ IR LA A AE S
o 21k DDR #ii i B 815 5
o 7 ¥r DDR3 5 i L%
DQS MR 2 Fh TAERIE, RS2 10 3O FREK.
2.9.5 K&
YEJy%t CRU A 2ckb 78, GWS5AR £%1 FPGA P2 it T R0E - 5 K2 (LW) & I .
LW —J5 i n] LRSS #1445 DFF $2 it e ffige (CE) . BHEAr (SET/RESET) {55
F—JiH, AT LLAEZ SR, (R EEdEE S .

210 £ /EE N

GWSAR #%1 FPGA /il il & — ML A 2R B BN ES, BERER RSN E
#, ATRER SRR EA, CFU RO HfZ 7 a3 m] LIS L E .

2.11 wIZEACE

GW5AR #7%1] FPGA =it 3 K SRAM %t PR, Bk b S 75 S0 T #ic B 4000 5
PRI 48R, HA AT LURYE B & 75 SR i B 3R S RAFAE S Flash H. FHS,
avE AR Flash Hisz Bic & 24l 2] SRAM H .

GW5AR %1 FPGA 7=l 1 s Hplk FHis A ) JTAG BLE Bk, IB3CFF
GowinCONFIG fic EfEx: SSPI. MSPI. Master CPU. Slave CPU. Master SERIAL.
Slave SERIAL % PCle. [FIFSZRFE A CRRERmSCmE e A% B . SR SEU
F e a) sk SZEE OTP,

HEZEMFRHE S
o UG714, Arora V 25K FPGA /=i 4 72 & T/
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2 ERINA 211 dRFEhc &

2111 S=HRK

GW5AR £7%1] FPGA 7= i St #1353 JTAG/SSPI/QSSPI 52 i3 goConfig I12C IP /
goConfig JTAG IP AT A2, B3 SCRFEAZIM LA TAERE RIS OL T WA Nk
Flash 4 Flash FI#EE, i 2 2844 ol % IR R A R & 1B W TIE, mfEseiin,
KL i % RECONFIG N i@ id Reboot $84- R vl 58 (AE R TH 2% . AR MEE & N 78
2RI TR AE SRR B e A 3 B
2112 bR G MEMR SIS

GW5AR %741 FPGA 7= i >C 7 LA B 28, KA 128 bits 1) AES & 53k, [A
i, 2 SO PR B O ) 22 SR AL S, 7E FPGA P28 1Y LU SO BRI T
CRC KIFEI W E T 24 . Bahe & i fE b SEi A e N B 2 75 A, BHRIEE
AR E . BB T 2 e R B S B S, AT P TR AT el s .
2.11.3 SEU Handler

GW5AR %% FPGA 7= 5 Wik SEU Handler #&35:, E AL E N7 B4 2K 2 (CMSER)
IhRE. SEU Handler #EbkiE i £#7 4 Wl B P AA R o] BEAFE R ES %, R e = ge /v
BB L2 IE . SEU Handler fi/E FPGA TAEHIIEIN, MG GiZmis e & 5uE, kT
ECC i3l CRC F25& b3t AAG M A2 o i R AR R T AR 2 1E, 552 1258 5 1 B
A, SHEEFS R SRAM, MIIA 2R IEA BRAR =T B .

SEU Handler e Th e K AF a0 T
e JLT ECC F1 CRC H il FAs IF &3k
e CRC T[R4 Hic B SRAM i F& Tl $ B 11) bit 415
e ECC F#fi/> SRAM Frame ' 2 bit #1747 B i 15 LA AR A 1EM, 4 bits HiRiR %

I

[l SEU Handler ] LA 5 SR A48 IE IR, VRAIMES BB 2 A R S 5
o A WIHEH, WA LIERE ML S B 308 iRt .

o REH P IBAE R bit HHRIENEAE, F T IR AEAITEAL .
2.11.4 OTP

GW5AR %741 FPGA 7= 424k 128 Bit ) OTP 48[a], Sc#r—MEgmfsE. Hd Bito~Bit31
MR X, ZRGEH]E pE nT DA B 2 (R Al e e e A HAD B 205 B . Bit32~Bit95 2y DNA
X, f7f2sft 64 ArmE—FrilfE B,
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2 ERINA 2.12 JFr N AR s

2.12 F AR $P4R7 85

GWSAR #51 FPGA 7 il Witk 1 — N NI Rz a5, e #Erh v MSPI g fE i H2
BB, NI PR S iE v] DU I P Bt SR At e, B RE TAESH, LIRS 2
i 64 PP . B I PR R] DS I A S RAT 2

f.ui=210MHz/Param.

!
Hrb % Param NECESH, TRy 3 12~126 Z [ fH%L.
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3.1

TARZAT

!

HS

1

FiE

FEBAEHER () TAR 6 I TARVE B N T R a8 AR R TARVE B BRI S %, " e RA
TRUEPT A S AF B RE L H AR X TARVE I B 00 F IR T AR

3.1 T1E&H

3.1.1 #X R KSEHE
GW5AR-25
F+ 3-1 daxt mATEE (GW5AR-25)
R ik &/ME RAE
Vee W HLE, LV -0.5V 1.05V
ZHE, EV -0.5V 3.75V
Veeo I/O Bank HijJi i & -0.5V 3.75V
Vecion GW5AR #41F 1/0 Bank1 B Hi/E, 5 PSRAM [-0.5V 1.98V
AR, Vecior 324 PSRAM LAEH
Veex B -0.5V 3.75V
Ve oo N PLL, SRAM # ity [E N LDO FiH i, | -0.5V 3.75V
V/EEEREN
V Eruse eFuse 5 A\ #JE -0.5V 2.07V
Vppa MiP! MIPI AR L) HL i 1k L F -0.5V 1.05V
VoD MiPI MIPI 52 He i F B A H H -0.5V 1.05V
Voox_miei MIPI AR HRAR S5 Bt L -0.5V 3.75V
Vop12_mipi MIPI 8k LP 5k F H -0.5V 1.32V
Storage it AF IR L -65°C +150°C
Temperature
DS1108-1.0.1 27(43)




3.1 TAE%4E

B iR &/ME RAE
Junction ZEIR -40°C +125°C
Temperature

3.1.2 #EFT{FSEHE

GWb5AR-25

& 3-2 HETIFEE (GW5AR-25)
R ik &/ME BEAE
Ve g, LV 0.87V 1.03V
% HE, EV 1.14V 1.8V
Vecio /O Bank Hi5 L & 1.14V 3.465V
Vecior (GW5AR) [ GW5AR #4F 1/0 Bank1 HJiifE /&, 5 PSRAM 21141 [1.71V 1.89V
#, Vecior #2fl PSRAM T4 #i /&

Veex Bl LR 2.375V 3.465V
Vee oo M 9 PLL, SRAM figfit i i N &5 LDO BB s LR | 1.14V 3.3V
V gryse @ eFuse 5 AL 1.62V 1.98V
VoA Ml MIPI 5 SRS R A F F 0.87V \
VoD MiPI MIPI #5257 i A F H 0.87V 1V
Vpox Ml MIP1 AR AS D4 Bl £t F LS 2.375V 3.465V
Vop12_mipi MIPI e LP #5230 A H e 1.14V 1.32V
Ticom SEIR Rk 2K) 0C +85°C
Tuinp SER(TER) _40°C +100C

!

[ ] [1]VCC_LDO EEFE{E@j(’ Jjj*%ﬂ:@%o
o PRYATEES eFuse M i, XN HEYE AT LIEZ: GND & floating»
o FIHLLLEAZEH PCB 2 AN MR, 75 ZEHUITA R B R Y ] A A8 A, IR B 2 22 HLR 1 75 5K

3.1.3 R EARIE

< 3-3BIELARE
B ik =/ME sRI{E RAE
Vee Ramp | AR B AR 0.1mV/us TBD 15mV/us
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3 AR 3.2 ESD ¢
3.1.4 FAIERFIE
& 3-4 PIRR AT
R iU £ /0 HKE RAE
s A NI L 0<Vin<ViH(MAX) 110 150uA
(Input or I/O leakage current)
Ins i N AL 0<Vin<Viy(MAX) TDI, TDO, | 120uA
(Input or 1/O leakage current) TMS,TCK
3.1.5 POR ¥
GWb5AR-25
% 3-5 POR BB[ESH(GW5AR-25)
AR R BFR sAME
POR L&A b EE A RlR P Vee 0.69V
Power on reset voltage Veex 15V
Vecio (Bank4/5/7) 1.05V
Vee oo 0.92v
&b
3.2 ESD 146
% 3-6 ESD - HBM
A= HBM
GW5AR-25 HBM = 2000V (GPIO)
HBM = 1000V (MIPI D-PHY)
% 3-7 ESD - CDM
A= ESD
GW5AR-25 CDM = 500V
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3.3 DC M HE

3.3 DC B S 4¥4
3.3.1 #HEFETEEER DC BS54

GW5AR-25
% 3-8 #EEFETEBEIAA DC B S5 (GW5AR-25)
& [ e BME  |AEE [RAME
Lo 1/0 ¥ A\ I HE AL (Input or 1/0 | Veco<Vin<Vin(MAX) - 210uA
leakage)
0V<V|N<VCCO - 10uA
lpy /0 i H i 0<Vy<0.7Vcco, - -400uA
(/O Active Pull-up Current) [ py Strength=Strong
0<VIN<0.7VCCO, -150uA
Pull Strength=Medium
0<VIN<0.7VCCO, -50uA
Pull Strength=Weak
(I/O Active Pull-down Pull Strength=Strong
Current)
ViL(MAX)<V|\<Vcco, 150uA
Pull Strength=Medium
VL (MAX)<Vy<Vccos 50uA
Pull Strength=Weak
C1 /0 Hi%% 5pF 8pF
(I/O Capacitance)
Vivst | Hi IR (Hysteresis for Veco=3.3V, Hysteresis=ON |- 400mV
Schmitt Trigger inputs) -
Vceo=2.5V, Hysteresis=ON |- 250mV
Vceo=1.8V, Hysteresis=ON |- 150mV
Veeo=1.5V, Hysteresis=ON |- 130mV
Veeco=1.2V, Hysteresis=ON 40mV
3.3.2 FHSER
GWb5AR-25
< 3-9 BASHIR (GW5AR-25)
AR ik ARl sREN
lec Core HiJF I LV fi A 30mA
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3.3 DC M4k

BFR i3 o g e i s ARY(HO
lcex Veox FLUE LI LV kA 2mA
lecio /0 Bank H1i H1ifi(Vooi0=2.5V) LV B A 1mA
lcc Lo N # Regulator & 25 HLi LV fR A 4mA

!

(g RUE M SR 25°C .

3.3.31/0 #HEFETIERMH

+®3-10 /O HHETIEEHG
MR Veeio(V) BN Vrer(V)

A m/ME HAME mAE =/ME HmAENE =AE
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_II 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 I 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_II 3.135 3.3 3.465 1.3 15 1.7
HSTL18_| 1.71 1.8 1.89 0.816 0.9 1.08
HSTL18_lI 1.71 1.8 1.89 0.816 0.9 1.08
HSTL15 1.425 15 1.575 0.68 0.75 0.9
PCI33 3.135 3.3 3.465 - - -
LVPECL33E 3.135 3.3 3.465 - - -
MLVDS25E 2.375 2.5 2.625 - - -
BLVDS25E 2.375 2.5 2.625 - - -
RSDS25E 2.375 2.5 2.625 - - -
LVDS25E! 2.375 2.5 2.625 - - -
SSTL15D 1.425 15 1.575 - - -
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3.3 DC M HE

M3 B Veeio(V) BN RZEY Vrer(V)
i =/ME AN mAE =/ME sAlE mAE
SSTL18D_| 1.71 1.8 1.89 - - -
SSTL18D_II 1.71 1.8 1.89 - - -
SSTL25D_| 2.375 25 2.625 - - -
SSTL25D_II 2.375 2.5 2.625 - - -
SSTL33D | 3.135 3.3 3.465 - - -
SSTL33D_II 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 - - -
!
{§i [} True LVDS ] Bank Vgio @ E N 2.5V,
3.3.4 3% I/O DC S 454
GWb5AR-25
= 3-11 B /O DC S 4F1% (GW5AR-25)
- Vi Vi Vou VO.H lo, 1 [ 1oy I
Min | Max Min Max (Max) (Min) (mA) [(mA)
LVCMOS33 |-0.3V [0.8V 2.0V 3.45V 0.4V Veoio0.4V |2 -2
LVTTL33 4 4
6 -6
8 -8
12 |12
16 |-16
0.2V Veco0.2V |01 |[-0.1
LVCMOS25 |-0.3V [0.7V 1.7V Veoiot0.3 0.4V Veoio04V |2 -2
4 -4
6 -6
8 -8
12 |12
16 |-16
0.2V Veeo0.2V |01 [-0.1
LVCMOS18 |-0.3V [0.35 X Vo [0.65 X Vecio | Veaiot0.3 |0.4V Vecio0.4V |2 -2
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3.3 DC M HE:

i Vi Vin VoL Vo-H lor M [l1gy M
Min [ Max Min Max (Max) (Min) (mA) | (mA)
LVCMOS18 [-0.3V |0.35 x Vo | 0.65 X Vegio | Veciot0.3 | 0.4V Voeo.0.4V |4 -4
6 -6
8 -8
12 -12
16 -16
0.2V Veeo-02V 04 [-0.1
LVCMOS15 [-0.3V |0.35 x Vego | 0.65 X Vecio | Vecio+0.3 | 0.4V Veao-0.4V |2 2
4 -4
6 6
8 8
12 |12
0.2V Veao-0.2V 0.1 [-0.1
LVCMOS12 [-0.3V |0.35 x Vegio | 0.65 X Vecio | Voeio+0.3 | 0.4V Veao-0.4V |2 2
4 4
6 -6
8 -8
0.2V Voeo0.2V |04 |-0.1
LVCMOS10 [-0.3  |0.35 x Vo | 0.65 X Vogio | 1.1V 0.4V Veao-0.4V |2 2
4 -4
PCI33 0.3V [03xVeeo |05%Voco |Vecot0.3 [0.1xVeeo  [09xVeeo |15 |-05
SSTL33 | [-0.3V [Vergr02V | Vagrt0.2V | Vecot0.3 | Veeo/2-0.6 | Veco/2+40.6 |8 8
SSTL33_ Il [-0.3V |Veegr-0.2V | Vegrt0.2V | Vecot0.3 |Veeo/2-0.8 | Veeo/2+0.8  |13.4 |-13.4
SSTL25 | |-0.3V |Vegr-0.15V | Vagrt0.15V | Vecot0.3 | Veeo/2-0.61 | Veco/2+0.61 |8 -8
SSTL25 Il [-0.3V |Vagr0.15V | Vagr+0.15V | Vooot0.3 | Veco/2-0.81 |Veco/2+0.81 |13.4 [-13.4
SSTL18 | |-0.3V |Vrer-0.125V | Vrert0.125V [ Vego+0.3 | Veco/2-0.47 | Veco/2+0.47 |8 -8
SSTL18 Il |-0.3V |Vrer-0.125V | Vrert0.125V [ Vego+0.3 | Veco/2-0.6 | Veco/2+0.6  [13.4 |-13.4
SSTL15 | [-0.3V |Vrer-0.1V | Vrer* 0.1V [Vego+0.3 | Veco/2-0.175 | Veeo/2+0.175 | 8 -8
SSTL135 | [-0.3  |Veer-0.09V |Vagrt0.09V | Veco*t0.3 | Veeo/2-0.15 | Veeo/2+0.15 |8 8
SSTL12 | |03 |[Vagr01V | Vegrt0.1V | Veeot0.3 [02xVeeo |08xVeeo |01 |-0.1
HSTL18 | |-0.3V |Vrer-0.1V | Veert 0.1V |Veeo+0.3 | 0.40V Veeo-0.40V |8 -8
HSTL18 Il [-0.3V |Vrgr-0.1V | Vrert 0.1V [Veeo+0.3 | 0.40V Voeo-0.40V |16 |-16
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3 AR 3.4 AC JTRFs1E
. Vi Vi VoL Vo.H lor M |l M

Min [ Max Min Max (Max) (Min) (mA) | (mA)
HSTL15_| [-0.3V [Vggr-0.1V | Vgert 0.1V | Vieot0.3 | 0.40V Vceo-0.40V |8 -8
HSTL15_Il [-0.3V [Vggr-0.1V | Vgert 0.1V [Veeot0.3 | 0.40V Vceo-0.40V |8 -8
HSTL12_| [-0.3V [Vger-0.1V | Vgert 0.1V [Veeot0.3 |0.2XxVeco [ 0.8 X Veco 8 -8
HSUL12 -0.3 | Vgrer-0.13V | Vgegrt 0.13V | Veeot0.3 |0.2xVeeo  [0.8 X Veeo 0.1 -0.1

!

M[H—A> Bank FTA 10 ) DC HBR (245 source 1 sink):

n*8mA, n F£/RiZ Bank #%5] H1 1 10 &

3.3.5 4 /O DC 54514

GW5AR-25

& 3-12 4 I/O DC S 45$(GW5AR-25)

[} —A> Bank AT 10 (& IR KT

B iU Mt S RN | HE | RX |2
Viem LA N HL Half the Sum of the |0.3 235 |v
Two Inputs
Vip Zor#i N 1IR (Differential Input | Difference Between |+100 |[+350 |[+600 |mV
Threshold) the Two Inputs
Iin % N\ i (Input Current) Power On or Power |- - 20 pA
Off
Vob ZE A5 H HLE (Output Voltage (Vop - Vom): Ry = 250 350 600 mV
Differential) 100Q
AVop Z 1k LR (14846 i [l (Change - - 50 mV
in VOD Between High and Low)
Vos i i 2% (Output Voltage Offset) | (Vop + Vom)/2, Ry = [1.125 |1.25 1.375 |V
100Q
AVos it 245 {k,(Change in VOS _ - 50 mv
Between High and Low)
ls L LA Vop = OV P4 T [ — - 12 mA
%

3.4 AC 454

DS1108-1.0.1
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3 AR 3.4 AC JFRA4¢1E
3.4.1 CFU FFR4F51%
% 3-13 CFU RIS %
. Cc2/ C1/10 s
AR A Bl
Min Max Min Max
tLUT4_CFU LUT4 ﬁﬁ 0.297 0.539 0.371 0.674 ns
tsr_cru B AL/ AT B B A7 S I [R] 1.075 1.148 1.344 1.435 ns
tco cru I 4 381) 2517 2 iy HH ) ) 0.200 0.230 0.250 0.288 ns
3.4.2 BSRAM FF <454
& 3-14 BSRAM K &%
. c2/ C1/10 N
B ik : : Bl
Min Max |Min Max
tcoap_ssram i A 381452 b 1k /58 o S T 1.1 147 11.375 |1.838 |ns
(Clock to output from read address/data)
tcoor Bsram N e 28 2 A7 2 0 HH IS (] 023 ]0.326 |0.288 |0.408 |ns
(Clock to output from output register)
3.4.3 DSP F X454
3% 3-15 DSP Bl &%
. C2/11 C1/10 N
& fik _ _ i
Min Max Min Max
tcoir_psp A4 281) B N B A7 1A s (1] 0.2 0.22 0.24 0.25 ns
(Clock to output from input register)
tcorr Dsp IS b IR 7K B A7 2 R I ) 0.06 |0.07 |0.07 [0.08 |ns
(Clock to output from pipeline register)
tcoor psp IR 1% HH 27 A7 2 I [8] 003 ]0.04 |0.04 (004 |ns
(Clock to output from output register)
3.4.4 Gearbox FFX4F4
2 3-16 Gearbox B FES#
B fak m=AE B
FMAXppr 1:2 Gearbox i\ 10 & K H A7 % 400 Mbps
FMAX pes4 1:4 Gearbox i\ 10 K HATIHE R 800 Mbps
FMAX pesy 1:8/1:10 Gearbox i\ 10 K H {73 %K 1500 Mbps
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3 HURHE 3.4 AC JTRFs1E
B fak mAE By
FMAX pes1a 1:14 Gearbox #i A\ 10 i KHATIHR 1500 Mbps
FMAXpess 1:16 Gearbox #i A 10 f KHATIH R 1500 Mbps
FMAX pes3» 1:32 Gearbox #ii \ 10 5 K H {7 %K 1500 Mbps
FMAXoppr 2:1Gearbox #irtt 10 & K HFATIHESR 400 Mbps
FMAXosera 4:1 Gearbox #irt 10 K #4710 % 800 Mbps
FMAXosgry 8:1/10:1 Gearbox #irth 10 & K H 17 % 1500 Mbps
FMAXosery 8:1/10:1 Gearbox #irth 10 f K H 17 % 1500 Mbps
FMAXoser1s 16:1 Gearbox %t 10 5 KHATIH R 1500 Mbps
3.4.5 AR R iRsH AR I K
3R 3-17 i B $iR3% 88 71 X Rt
B il R/ME BRE RAE
fuax BB iR 7 2% i A% (0 to+ 85°C) 199.5 MHz 210MHz 220.5MHz
A B IR % a4 A% (-40 to +100°C) | 189 MHz 210MHz 231MHz
tor N Duty Cycle - 50% -
3.4.6 PLL FF &4t
% 3-18 PLL FF L4514
S EiE:pu B (&E
c2/11 C1/10
Finvax Maximum Input Clock Frequency 800 800 MHz
Finvin Minimum Input Clock Frequency 19 19 MHz
Feromax Maximum Frequency at the Phase Frequency [400 400 MHz
Detector
FrromiN Minimum Frequency at the Phase Frequency |19 19 MHz
Detector
FiNuITTER Maximum Input Clock Period Jitter < 20% of clock input period or 1 ns Max
FinouTy Minimum Allowable Input Duty Cycle: 19-49 25 25 %
MHz
Minimum Allowable Input Duty Cycle: 50-199 |30 30 %
MHz
Minimum Allowable Input Duty Cycle: 200-399 | 35 35 %
MHz
Fyvcomin Minimum PLL VCO Frequency 800 800 MHz
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3 HA K 3.5 MIPI D-PHY JF 434t

e REFR N .
S ik By |&E
C2/I1 C1/10
Fyvcomax Maximum PLL VCO Frequency 1600 1600 MHz
Few Low PLL Bandwidth at Typical 1 1 MHz
High PLL Bandwidth at Typical 4 4 MHz
Tstateunoreser | Static Phase Offset of the PLL Outputs +/- 50 +/-50 ps
Turrer ced ek | PLL Output cycle-cycle Jitter Thru <300 <300 ps Bl
HCLK=100MHz
PLL Output cycle-cycle Jitter Thru HCLK <30 <30 muUl
<100MHz
PLL Output cycle-cycle Jitter Thru PCLK <400 <400 ps
2100MHz
PLL OQutput cycle-cycle Jitter Thru PCLK <40 <40 muUl
<100MHz
Tyrrer py_pcik | PLL Output period Jitter Thru HCLK2100MHz [ <300 <300 ps
PLL Output period Jitter Thru HCLK <100MHz | <30 <30 mul
PLL Output period Jitter Thru PCLK 2100MHz | <400 <400 ps
PLL Output period Jitter Thru PCLK <100MHz | <40 <40 mul
Toutouty PLL Output Clock Duty Cycle Precision <50 <50 mUl (114l
TLockmax PLL Maximum Lock Time 1 1 ms
FouTtmax PLL Maximum Output Frequency 800 800 MHz
Foutmin PLL Minimum Output Frequency 6.25 6.25 MHz |[@
TexTFOVAR External Clock Feedback Variation < 20% of clock input period or 1
ns Max
RSTwinPuLSE Minimum Reset Pulse Width 10 10 ns

!

O R 2 Ji T B B AT 45

(2124 j 3] Cascade f=f, £ Divider 7] LA BES 21 G A4 A
(T4t ) 2 2 A0 N RIYEAR G, %R B0 6 TR s 1 ARV A N U5
M) & B9 10 _1#9 duty cycle i54:% Clock Tree HISNi .

3.5 MIPI D-PHY FF 454
= 3-19 MIPI D-PHY RX F=451
REFR |[FH Fmin(828YE) |Fmax(BEEIHBE) | 8
Cc2/11 - - 2.5 Gbps
C1/10 - - 25 Gbps
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3 HA K 3.6 YmFeiE O FAniE

2 3-20 MIPI D-PHY TX F X454

REFR | &M Fmin(#82IBE) | Fmax(#EBE) |24
C2/11 - - 2.5 Gbps
C1/10 - - 2.5 Gbps

3.6 miEE O FiRE

GW5AR %% FPGA 7= 7 £ £ # GowinCONFIG Ft E#i:: SSPI. MSPIl. Master
CPU. Slave CPU. Master SERIAL. Slave SERIAL, E4HEEHES*:

o UG714, Arora V 25K FPGA /= in 4 FEHL & FHf
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4 BT IRER 4.1 B4

4 I BRER

4.1 B3

4-1 SR ERGI-ES
GWXXX - XX X XXXXXX ES

Product Series T T Optional Suffix

GW5AR ES Engineering Sample
Package Type
UG256P (UBGA256P, 0.8mm)

Core Supply Voltage
LV: 0.9V /1.0V

Logic Density
25: 23.04K LUTs

4-2 B4 T3 ERE-Production
GW5AR - XX X XXXXXX  CX/IX

Product Series ——

GW5AR Grade
C Commercial
| Industrial
Speed

C1/10 Slowest
C2/11 Fastest

Package Type
UG256P (UBGA256P, 0.8mm)

Core Supply Voltage
LV: 0.9V /1.0V

Logic Density
25: 23.04K LUTs

!
o KT HAME R NEMBEIESH 1.2 /7178517 .
o )35 55 S 2 (1 /N B 0 (LittleBee ) 3¢ e w5 1 R = B 5 it Bk J AN [
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4 BT R R 4.2 BB UR ]

o S A SR SR ARIR, a0 C2/11, CA/10 55, 38 F i R F 2 Tl Zebrdf, B AR — 3t B ar BAIF]
S35 A2 AL R (DA R LR B (C)e TSR f i i EE 100°C,  Fi 2R fi T 85°C,  filf LAIE] — it A e we L. 2%
7 P R A A 2, AE D2 N A R A 1

4.2 SR ARG
B 2 S S P R E ) T B L, RO 4-3 .
43 B EHEATR R

o o
Part Number!" —— XXXXXXXXXX
Part Number —— XXXXX XXXXXXXXXX XXXX Part Number¥! > XXXXX XXXXX
Date Code ——»>YYWWXXXX Date Code — 1 YYWWXXXX
Lot Number —p>LLLLLLLLL Lot Number — > LLLLLLLLL

!
M KA R —47 558 4738 “Part Number”.
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