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3.4.5 A I EIR I B T I E oot 36
I ST e OO 36

BB IMIPED=PHY ...ttt et et ee ettt ee e e e 38
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1 72 SR 1.1 FrHENER

7’

1 7= ik

iz 3 GWSA 2241 FPGA 77 dh(TE ) 2 m = IR R ER SR 6 KA dh, WHEHE
WEE, BAEPRHSR Al BSER S TERE DSP, %M MIPI D-PHY . C-PHY fifif% L &
F 5 [ BSRAM fHAit 8 i, SCRF 2 R i T AsHER) GPIO, f#fhimiE LVDS 411, DDR3.
MIPI 2%, $R{UEZFhE BIEIE, @ TIRIhRE. mTERe Lo m T st SN 7 & .

ez R RN SR AL 1A T B R BE K FPGA BEfFIF 30 EE,  #EfS 5 FPGA
LRE AR AT AR LR Bl U AR

1.1 $FE#hA
o fRIIHE - A AT I K LN 5 M T g

- 22nm SRAM T. % - FNiE B SE e A DR

- LV IRAZHE: 0.9V/1.0V - RN R B AT A

- RN BSOS o ERNAH RGN ZIEIEIL KAE ADC, K1
o EE AR T s AT EANREEAE R IR

- HA7 23K 4 i\ LUT(LUT4) o SCHF MIPI D-PHY %

A A - ﬁggmm DSI 1 MIPI CSI-2 RX/TX %%
‘ 2k 1 25 B LA i NN
o CHPREAMBEMIERE ey g pmi ik 2.5
© SRRSO, B L DX e A Gbps(RX/TX)
r - SRR 4 ABEREINAN 1 A B
- SRS LR W, AL S ik 10 Gbps
- % HE ECC Rl J 44t e GPIO % # D-PHY RX/TX (MIPI O)
o A ETERE DSP Bk - GPIO WHLE A MIPI DSI A1 MIPI CSI-2
- ERVERERT IS S AL EAE RX/TX #1481
- HHE 27x18. 12x12 K 27x36 {51 - MIPI D-PHY RX A4 58 HLIEE 55 i v
SEER 48 i B e i% 1.6Gbps, MIPI D-PHY TX {&#i# %

LI 3 £z 5 T 3% 2.0Gb
- XERZ AL RS B T B e ] DS
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o L Fh SDRAM #:10, fHm ¥ SSTL15
1333Mbps

!

DDR/DDR2/DDR3 Memory Interface i i5 5%
IPUG281, Gowin DDR3 Memory Interface IP /7 /"
75, IPUG506, Gowin DDR2 Memory Interface
IP JH /754, IPUG507, Gowin DDR Memory
Interface IP /775 .

o XFFZ AN 1/O HFhrifh
- RAtR S SR LT
mA. 16 mA £IKZRHE

- XA 11O AT ) Bus Keeper. L
Fi/ T HFH & Open Drain %y H 1% 1

- SRR
o 16 NMERINE. 6 MEthfE PLL. 16 4~
T S e

1.2 FRERYIFR

e MIPI D-PHY, PLL } ADC il i
A FEs 0 (mDRP)

o AR B A
- 7 ER JTAG it B

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

- Y HE JTAG. SSPI X B4R SPI
Flash, HAtE AT LUES IP §7 omis
SPI Flash

- SRR RTT
- SCFFEURFIR SO s A A i A
- SCFFBCE WAF B IR K2 (CMSER)

- SXFF OTP, RpAERFAME—H) 64 fi
DNA #7i

* 1-1 =RERII%R
2= GW5A-25
B IT(LUTA) 23040
%17 3 (REG) 23040
o3 AT SRS BEHLAE i 25 180
(SSRAM) (Kb)
PR s S BELAE i 25 1008
(BSRAM) (Kb)
PORE S BN 2 A 56
(BSRAM) (1)
DSP (27-bit x 18-bit) 28
R ZPUHI (PLLS) 6
4 Ry h 16
PR 16
LVDS (Gbps) 1.6(RX)

2.0(TX)

DDR3 (Mbps) 1100
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177 R 1.2 775 8413k
s GW5A-25
MIPI D-PHY 7##“(Gbps) 2.5 (RX/TX),
4 A miE
1 I i TE
MIPI C-PHY fif #% -
ADC 1
GPIO Bank %% 8l
i K GPIO %] 239
ZHLE 0.9V/1.0V
!

o DNIRFEIFZSIFMBAHIAEEAR, Bhsb AR AE .

o 2% GPIO Bank 4t, & —4 JTAG Bank, & 4 4 1/0, —/ Config Bank, % 14 1/0.

o Bl K GPIO HU2 T 48 - EA 52 3 3 BRI (155 0 T mT ASR AL IR K GPIO #iiE . Bt el F B K H P
110 HEIESHE L 1-2,

o VIA[AE2E 2 753 #F MIPI D-PHY LUK S #f MIPI D-PHY [f3EiE$0E AR F, b N K AE .

£ 1-2 GW5A-25 FH&ER

GW5A-25
i BEE(mm) | RsH(mm)
F3F 1/0 (True LVDS Pair) |MIPI D-PHY @4
PG256 1.0 17x17 184 (88) RXITX, T E
4 HimiE
1 WP IE
UG324F 0.8 15x15 223 (108) RX/TX, A
4 FimiE
1 WP IE
po

SR GWSA 251 FPGA 7 i (M) B an M R A ST, WS 4.1 28T ar £
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2 LRI 2.1 G5 AR

2 SRR

2.1 Z5HHEE

2-1 k2R~ EE (GW5A-25)

~——

lioB|[10B|[10B||10B||10B| [I0B]| |IOB |

I
<— 1/OBank7 & I/OBank0 & I/0Bank1—»> / CFU | | CFU | | CFU | | CFU | | CFU | | CFU E
I
CFU Ay ®
CFU  —————1 _%_ll Cru | |cru || cru| | cru||cru|]| cru
PLL | BlockSRAM | [ PLL | 2| |
_ cFru | 3| ! Block SRAM PLL
% psp | 211
8 } 6|
2 CFU | 2l CFU | | CFU || CFU | | CFU | | CFU | | CFU
Q0 T S
PLL | Block SRAM | PLL | &
= I o |
o CFU | ol | DSP osc
DSP | losc|al!
QO
CFU l——_—_—_ =4 CFU | | CFU || CFU || CFU | | CFU | | CFU
CFU v \\
<—1/0Bank5 & I/OBank4 & 1/0Bank3 —» \ Block SRAM PLL
\\ %
\ CFU || CFU || CFU||CFU||CFU||CFU || @
\
|
|

l1oB|[10B|[10B]||10B]||10B| [I0B] |IOB |

GWH5A %71 FPGA 7= i (ZER L) N 62— AN A BT PR, M2 5 AN H s (10B),
R T HOIRES AL fEdE (BSRAMD ik, ({5 5 4 #E L DSP. MIPI D-PHY.,
ADC. PLL %5 WIS RS 4% . FEANVIRIE BIESH 1.2 /500 15 6 1%,

GW5A #2751 FPGA 7= S (ZE I ) A I 2 B 2 T BE B Th e 50 (CFU, Configurable
Logic Unit). 7EZ8FP9 384T IUEREHES ], AN FERE ST SR SR . nTheE
IIfER G (CFU) Al DAL B R EFEE (LUT4) #ial. AR EA M. g%
WB5% 2.2 n[l BEZGE4C -
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2 S 2.2 M E AL RIT

GWS5A %751 FPGA 7= i () 110 B A fE2sLE R, LL Bank NEALRI 73 1/O
VIR SR 2 M AR, SRRl TAERN. SDR TAER. i DDR 1 DDR_MEM
. EMHERHNE S 2.3 Ak .

GWS5A #7%1] FPGA 7= il () M BUR S BN iE 28 (BSRAM) 7EZ444F N i 8 AT
Hewl, TR M BB, VAR ENE S % 2.4 Mgt A hE L7 he 2 e,

GWS5A #7%1] FPGA 7= i () Wik T 28 75 5 /b 3B DSP, w2 H P i
TR TS SRR R, EMTERNE S 2.5 L7/ S ML .

GW5A %51 FPGA 7= i (ZE ) B & 1% MIPI D-PHY, SZHebr#E (MIPI Alliance
Standard for D-PHY Specification) , hx4< 1.2, HATEHES 2.6 MIPI D-PHY .

GW5A %751 FPGA 7= il (ERG)E R T — K Di#E, RINHVLH ADC, 4T ENES %
2.7 ADC.

GWS5A #%1] FPGA 7= il ()N ix T 8UHIE PLL 5508, &= 544 PLL B GERE 1R
HERT DAZR G R e e, I8 I B AN R 2 200] DUEAT I b R A28 U B (RS A0UFH 43 A) . AH A
VR, B SE TR, RN S BT AR AR A, SRR 1.67MHz 2| 105MHz
IR TE ], O MSPI g fEiC B IS AL B . ISP 9R5 25 S8 (L mT S A2 i1 FH 2 B
Bl VRNV RNE S 2.8 #/F1 I 211 J R #1545

Ak, FPGA SN E 7 FE B nl gt £k 5. 6(CRU, Configurable Routing Unit), A
FPGA MBI A RIS ALIER SR, A IIGEHE I (CFU) F1 10B P #I#4) A 4 1 48 %
U5, EW T CFU NERTEUEA 1I0B NI AR BEIR . A2k Bt vl i i = 2 Sk FPGA 3
A4 th4h, GWSA 2% FPGA F= it (MR )L AL T 8 1L I eh 2 520, K2
TR, RREREA, AR, HMERMTSE 2.9 2R L E 7. 2.10 JFEAlE.

2.2 ATECEThRER T
TR EL T 4 6 (CFU) R MR 8 25 Sk FPGA 7= A A e, Ak s st ]

F AN A] AC B 12 AR (CLS) LA A AR B ) v] ic & A 28 B s (CRU)AL AR,  Herhp AR ml i B 2 i B 5%
A5 TU N F Z(LUT) M D 22 25(REG), WKl 2-2 Fion. CFU i Al g & 18 4
AIARYE N I 5 B R E AT R R . HAREPE I, HSFENFME A R 7428 IR TAE
i,

XT CFU MH 2458, 1553% UG303, Arora V HJl B 1h5E4# 75 (CFU) 1 /75
B o
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2 g5kl 2.3 i N R

& 2-2 CFU &#mEE

Carry to Right CFU "

CLS3

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

CLS1

CLSO

Carry from left CFU

2.3 N HHHARIR

GWS5A #%1] FPGA 7 i (4R GPIO R e 2 Fiolk 7438 FH & B F T b, AN Ff i
FL PR 1 22 00 FET B R IR SR T A P R AN R A 2. A Bt . MRBNE DA K
FAb AR B

GWS5A 241 FPGA 77 il (- ) RS AS B e 2 S N i AR B (10B), - 32 200 5y A\ H 2%
(10 Buffer). i A% tHi2 (10 Logic) LA K AR . A o] 4 2 AT 28 B # e =N 7o L n] 4
FEAT 42 B 58 0 5 W] HC B D) BE B s (CFU) H Y AT 2 A A1 2k BT (CRU) AL

Il 2-3 o, BRSNS BB RLE P AN NS L, 0 lkRic oy A AT B, EAITH]
CAFC Bl — 22005 55, ol DME N S (55 70 A o S A\ e th 247 2 20 T SO 5 b
B FLP B AE AT ZE 0 HPARAE, R B HDZ AR AR AR 1R IR R R IEIN ] DL
WXFEETRE, FEMA T mEBEERIA G . AR AR PR 0 T N AR EOR At
Fr AR 2 T R LR
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2 ERINA 2.3 % N AR R

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
1d

o —= [©
[©) o O

[eX

A Y
10 Logic 10 Logic

10
Indino
Btgnog

D10

Bunnoy

indu|
Bunnoy
indino
Bunnoy

T ndu

-
-

Routing

GWS5A #51| FPGA 7 ity (% ML) 10B [ Zh RERS A -
o JLT7 X (Bank) & I HL (Vo) HL

e X ¥f LVCMOS. PCI. LVTTL. SSTL. HSTL. LVDS. Mini_LVDS. RSDS. PPDS.
BLVDS %5 % e T b ifE

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

o ALY NAF 5 IR T

o FRALH 15 5 IRBN HL IR L T

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

o HFIEIR

o N A SRR HEE (SDR) B DL R X iE % (DDR) &£ Fifis{
2.3.1 I/O HBEFrfE

GWb5HA-25

GW5A-25 #&{E 111 110 B35 8 4~ GPIO Bank, It#4F Bank10 & JTAG Bank, & 4 4
|0, Bank11 N Reserved Bank, & 1/~ 10, WK 2-4 Fis.
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2.3 i N A

2-41/O Bank £ 77~ =E (GW5A-25)

| I0Bank7 | |10 Banko | |10 Bank1 |

9Pueg Ol

L1 |

GWb5A-25

| 10Banks | 10 Bank4 | | 10 Bank3 |

0yueg
OVIr

ajueg Ol

L yueg
adnsy

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

N HF SSTL, HSTL %5 1/0 fay NAsiE, B4~ Bank i $2 (i — AN a7 (925 H K (VREF).
F AT LAk 48 IOB 9 & i VREF J5(0.6V. 0.75V. 0.9V. 1.25V. 1.5V LLRIET Vo

(1 LA L (36%,50%,64%), M AT AN T VREF ¥ A (i Bank H L& —4> 110 & HI1E
AN VREF #iN).
GW5A £ FPGA 77 Fh(ZE ) AN () Bank 32 AN A B e B E, 035 B v B
My e PP A . BAdm B PH B B T SSTL/HSTL s AN . 24> M & F T LVDS/
PPDS/ RSDS #i\. VEERIES % UG304, Arora V ij4i 2 /HE K (GPIO) Ji)/1#5

o
GWS5A-25 & SCH7 I 110 2R il o nl ik o B Wk 2-1. 3% 2-2 o
® 2-1 il /O KB ERSIFEALE
/0 tHFmE | BIR/ESD Bank Vccio(V) i IR B EE J1(mA) A
MIPI Z43(TLVDS) 1.2/1.5/1.8/2.5/3.3 | 2 sl b B 25 12 11
MIPI_3MA #24(ELVDS) 1.8 3 sl b #2552 1
MIPI_4MA 1.8 4 B sl b 25 B2 11
LVDS25 Z43(TLVDS) 2.5/3.3 3.5/2.5/4.5/6 RORT R R S AR
BLVDS25 2.5/3.3 3.5/2.5/4.5/6 % i B A
RSDS 2.5/3.3 3.5/2.5/4.5/6 RO R v AR A
MINILVDS 2.5/3.3 3.5/2.5/4.5/6 LCD i /7330 5 51 3K 5
iz N
PPLVDS 2.5/3.3 3.5/2.5/4.5/6 LCD 47/51 355
LVDS25E FEy 25 8/2/4/6/12/16 RN R R A AR
BLVDS25E 25 8/2/4/6/12/16 Z miEE SR L
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2 dikan 2.3 NS R

/0 MithFRE | B Bank Vceio(V) M IRENEESI(MA) N7 A

MLVDS25E Y 25 8/2/4/6/12/16 LCD /5 4K 2 5 51 3k 5))
anfk

RSDS25E 25 8/2/4/6/12/16 SONT R R A AR

LVPECL33E 3.3 8/2/4/6/12/16 SGEREE o]

HSUL12D 1.2 8/2/4/6 LPDDR2

HSUL12D_| 1.2 8/2/4/6 LPDDR2

HSTL15D_| 1.5 8/4/12 YeZirA A

HSTL18D_| 1.8 8/2/416/12/16 yeZirgAm

HSTL18D_lI 1.8 8/2/4/6/12/16 YeZ i

SSTL12D_| 1.2 8/2/4/6 g

SSTL135D_| 1.35 8/2/4/6/12 ez

SSTL15D_| 15 8/2/4/6/12 ez

SSTL18D_| 1.8 8/2/4/6/12/16 et

SSTL18D_lI 1.8 8/2/4/6/12/16 Pz an|

SSTL25D_| 25 8/2/4/6/12/16 fAt

SSTL25D_|I 25 8/2/4/6/12/16 FAt

SSTL33D_| 3.3 8/2/4/6/12/16 yeRi g

SSTL33D_lI 3.3 8/2/416/12/16 FiAt %

LPDDRD 1.8 8/2/4/6/12/16 LPDDR % Mobile DDR

LVCMOS10D 1.0 2/4 EH R

LVCMOS12D 1.2 8/2/4/6 HAHEN

LVCMOS15D 1.5 8/2/4/6/12 AN

LVCMOS18D 1.8 8/2/4/6/12/16 AN

LVCMOS25D 25 8/2/4/6/12/16 AN

LVCMOS33D 3.3 8/2/4/6/12/16 AN

HSUL12 1.2 8/2/4/6 peafizan|

HSTL12_| 1.2 8/2/4/6 fAtE

HSTL15_| 1.5 8/2/4/6/12 FAt%

HSTL18_| 1.8 8/2/4/6/12/16 yeRi g

HSTL18_lI 1.8 8/2/4/6/12/16 AR N

SSTL12_| 1.2 8/2/4/6 yeZi e N

SSTL135 | 1.35 8/2/416 yeZirgAm

SSTL15_| 15 8/2/4/6/12 YeZ i
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2 dikan 2.3 N

/O fiitrE | RIRIESD Bank Vccio(V) M IEENEESI(MA) R FA

SSTL18_| B 1.8 8/2/4/6/12/16 YR

SSTL18_II 1.8 8/2/4/6/12/16 g

SSTL25 | 2.5 8/2/4/6/12/16 ez

SSTL25 I 2.5 8/2/4/6/12/16 ez

SSTL33 | 3.3 8/2/4/6/12/16 et

SSTL33_lI 3.3 8/2/4/6/12/16 peafi e an|

LVCMOS10 1.0 2/4 AN

LVCMOS12 1.2 8/2/4/6 SGERcEon|

LVCMOS15 1.5 8/2/416/12 EHEO

LVCMOS18 1.8 8/2/4/6/12/16 T O

LVCMOS25 2.5 8/2/4/6/12/16 RN

LVCMOS33/ 3.3 8/2/4/6/12/16 T B

LVTTL33

LPDDR 1.8 8/2/4/6/12/16 LPDDR J% Mobile DDR

PCI33 3.3 8/2/4/6/12/16 PC Ik ARG
T 2-2 I\ /O LB RO AR E

/O SINFRE BIRIES Bank Vecio(V) X FFIRTEIET BEEE Vrer

MIPI oy 1.2/1.5/1.8 o 7&

ADC _IN 2.5/1.0/1.2/1.5/1.8/3.3 4 %

LVDS25 2.5/1.0/1.2/1.5/1.8/3.3 & i

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 % %

HSTL15D I 1.5/1.0/1.2/1.8/2.5/3.3 % %5

HSTL18D_| 1.8/1.0/1.2/1.5/2.5/3.3 % %

HSTL18D_II 1.8/1.0/1.2/1.5/2.5/3.3 % %

SSTL135D_| 1.35/1.0/1.2/1.5/1.8/2.5/3.3 | &5 %

SSTL15D | 1.5/1.0/1.2/1.8/2.5/3.3 % %

SSTL18D_| 1.8/1.0/1.2/1.5/2.5/3.3 % %
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2 g5k 2.3 i N R

/0 $NFRIE BiRIE D Bank Vceio(V) X FEHR IR BEFBE Veer
SSTL18D I 4y 1.8/1.0/1.2/1.5/2.5/3.3 i =
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 3.3/1.0/1.2/1.5/1.8//2.5 % %
HSUL12 AL 1.2 = &
HSTL12_| 1.2 & o
HSTL15_| 15 & &
HSTL15_lI 1.5 & &
HSTL18 | 1.8 & o
HSTL18_lI 1.8 & o
SSTL135_| 1.35 2 %
SSTL15_| 15 P %
SSTL18_| 1.8 2 &
SSTL18_lI 1.8 o %
SSTL25 | 25 2 %
SSTL25 I 2.5 & @
SSTL33_| 3.3 P %
SSTL33_II 3.3 & 4
LVCMOS10 1.0 & o
LVCMOS12 1.2 v o
LVCMOS15 1.5 e i
LVCMOS18 1.8 o o
LVCMOS25 25 P %
LVCMOS33/ 3.3 P &
LVTTL33
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2 g5k 2.3 i N R

/0 NI BiRIE D Bank Vccio(V) X FHRTFIEIR BEEBE Veer
LPDDR A3 1.8 P %
PCI33 3.3 P %
LVCMOS10UD12 1.2 2 &
LVCMOS10UD15 1.5 P &
LVCMOS10UD18 1.8 e o
LVCMOS10UD25 2.5 e o
LVCMOS10UD33 3.3 & o
LVCMOS120D10 1.0 2 %
LVCMOS12UD15 1.5 2 %
LVCMOS12UD18 1.8 2 &
LVCMOS12UD25 25 o %
LVCMOS12UD33 3.3 P %
LVCMOS150D10 1.0 = o
LVCMOS150D12 1.2 & &
LVCMOS15UD18 1.8 P %
LVCMOS15UD25 25 P &
LVCMOS15UD33 3.3 = %
LVCMOS180D10 1.0 e o
LVCMOS180D12 1.2 & o
LVCMOS180D15 15 2 %
LVCMOS18UD25 25 2 %
LVCMOS18UD33 3.3 2 &
LVCMOS250D10 1.0 o %
LVCMOS250D12 1.2 o %
LVCMOS250D15 15 = o
LVCMOS250D18 1.8 P %
LVCMOS25UD33 3.3 P &
LVCMOS330D10 1.0 P &
LVCMOS330D12 1.2 v o
LVCMOS330D15 1.5 & %
LVCMOS330D18 1.8 & o
LVCMOS330D25 25 2 %
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2 g5k 2.3 i N R

/O SN FrfE Bum/E 5 Bank V¢cio(V) TR FIRIN B BEE Vrer
VREF1_DRIVER FA i 1.8/1.2/1.5/2.5/3.3 & =
2.3.21/0 iB%5
2-5 5§ GW5A Z %1 FPGA 7= il (ZE L) KT 1/O #2555 5847
B 2-5 /O iZEMt REE

|
|
|
x| TRIREG

\ A 4

OSER

O
\ 4

OREG

2-6 J GW5A #7571 FPGA 7 it (B4R ) i /O B HI N &L 73 o

E 2-6 /O IZHEIMA R EE

I_ _______________________________ |

' > oc |

: IDELMUX |

I > DI

N |

e & | —» IREG ——— > Q '

|

I IODELAY

| L IODELAY | |

: |

| |
|

|

GW5A %71 FPGA 7= i (ZE R ) 1/O 1245 1 4 BB B i B 40
JEIRFR IR

K] 2-7 EIR i IODELAY . &A™ 1/0 &£l 7 IODELAY #idk, FH /o] DU A rE
/0 3 IS delay H T HI N S 5 BIIERT o P BRI A Toyume  AA3EAT
PR ALY SEIR S5 408 DLYSTEP, IODELAY SIERIFAA: Towy = Tayofiset + Tayunt ©
DLYSTEP, & iEiEZH AWk 2-3 Fis.
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2 g5k 2.3 i N B

% 2-3I0DELAY RIER&E

Min. Typ. Max.
Tayoffset 200 ps 250 ps 300 ps
Taiyunit 10 ps 12.5 ps 15 ps
DLYSTEP 1 - 256

& 2-7 IODELAY ~E=E

DI | DLY >>
OFFSET DLY UNIT
SDTAP |
SETN | DLY ADJ
VALUE |

A =R 2E IR (1) 77 1
o FATEN.
o ZATEM], WIHLELEA @ R F R R SN A YR AR e
o [IIE NI
I/0 HfFs
Kl 2-8 9 1/0 afEastiidi. &4 11O #RIR ML P JmAe i N\ 2 fE 4% IREG. iy th %7 72 4 OREG
M= 2774% TRIREG.

& 2-8 /O HEEREE
D Q— =
e
E > CLK
=

!

o CE mJLAZWFE K i P 24(0: enable)sli = fi-F-A%L(1: enable).
o CLK 1] DAZwfely b IR fid A BT BRI i o

o SR 1 LAgwFENIF D/ 5520 1) SET/RESET 8¢ LRk (disable).

o Zifrdn il LLgnFE N %7 745 (DF F) B8 4745 (Latch).

35558 DES R S56H38 SER fE5k

GWS5A #7%1] FPGA 7 i (-4 SCRe 2 F L AR aQR0 £ R AIOF ER e i D e, Bk tnk
2-4 PR
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2 g5k 2.4 DR S REALAT fif a5 Bk

R 24 IR ERH/FF LR
N/ IE XFFHEE R
NZ 1:2/1:4/1:7/1:8/1:10/1:14/1:16 / 1:32
i thZ 2:1/4:1/7:1/8:1/10:1/16:1/14:1

2.3.31/0 BBEIIEFER

GW5A 5% FPGA 7= (ZEFLZ) W 1/O B H 20 TAERI . B —Fh TAER AT,
I/O(E /0 Z 435 5 XN XAl AR B s B 55 BAE 5. INOUT 55 K=t E5 (=
SEHPHEHBES).

KT 10 iR TEHRMVEAE R, 1§53 % UG304, Arora V /47 FE /i & HI(GPIO) /1
JIIEH
2.4 RIS FiESFER
2.4.1 &4

GW5A 5% FPGA 7= S (EFRZ )AL T F 5 FIPORERS NG 28 . X EEAP a8 7%
PR EEHES, DUTHIE, D AERAD FPGA FE5) . RIEFR N HUIRER S BEN AT 1% 2%

(BSRAM) . BSRAM #fit 5 Fif . Him AL (Single Port) , X A<= (Dual

Port) , Xt 45 (Semi Dual Port) , iy ECC LhfgHIth X 14520 (Semi Dual Port
with ECC function) K H il (ROM) .

FBE MHCIR S S BEN LA 28 I P st ge e vH R4t 7 RS . DLF 2 BSRAM SCKF
()& Fh D Re :
e —3t BSRAM [1 K75 &N 18 Kbits
o [N E il A AT iA 2] 380MHz
o SRR A5
o CFFR G A5
o CHRO U MR
o CRF R Bt A il
o A T I i KSCHF 36 bits
e 7 ¥F byte-enable ThfE
o Uiy A5 AT O X VAR SRR 5 I A ST L 0l Avr 5 7.
o A TS R A A A i o B 5E E  H
o SiEA S Normal B, Read-before-Write #3011 Write-Through %5,
BN FAE A SRR H A
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2 g5k

2.5 Hp (55 A s b

24.2 FHESRECERN
GWS5A 41 FPGA 7 il (BB ) ISR A BE A LA 2% 7T SCRe 2 M Bl v 5, sk
2-5 flur
*® 2-5 FFIESRELEYIR

FREE Bim R Wi ORI T im R Rz

16Kbits 16K x 1 16K x 1 16K x 1 16K x 1
8K x 2 8K x2 8K x 2 8K x 2
4K x 4 4K x 4 4K x 4 4K x 4
2K x 8 2K x 8 2Kx 8 2Kx 8
1K x 16 1K x 16 1K x 16 1K x 16
512 x 32 - 512 x 32 512 x 32

18Kbits 2Kx9 2K x 9 2K x9 2Kx9
1K x 18 1Kx 18 1Kx 18 1Kx 18
512 x 36 - 512 x 36 512 x 36

o e B AR S AE B S B8 2 HE41{E B 2% UG300, Arora V 77 1#77(BSRAM &

SSRAM) /157

2.5 WA ESAIERR

GWS5A %51 FPGA 7 i (4 BA F 5 1) DSP B3, 1% DSP fif ¥ J7 5 nl i 2 Hl -

M tERE B S B R, W FIR, FFT #i-4%
i DIARIREER
DSP FtEU
o 3FNFESE (12X12, 27X18, 27X36) [t
o 26-bit A NEEINHE
o 48-bit M AR/ZHIZH T
o RFREAIIIRE
o ZANIRIL AR AT IE I S I BE K E A T (1) 3R
o R 27X18 FeILARMI BN, e nTh Ak
o SCHEMIAN 12X12 FeiE A KA 5 B mIhse
o FFET AT AR KL AN S5 B Th e
o K RATT T
A~ DSP i =50 Lk
o HifN#E

DS1113-1.0.3
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2 ERNA 2.5 Hp (55 A E s b

o i
o H AP L
2.5.1 AIfNZ%

A DSP & —Aaings, s, WA AL g .

B INZEA T DSP AT, A AN NG, BN\ 5 8 S 4 2 A7 A b 2O 55 B AR
Ko
2.5.2 KRG

A~ DSP A& —/> 27 x 18 [IRLZE MO(multipliers)F1—A 12 x 12 [¥)3feik 45
M1 (multipliers), k2% (multipliers)z TRIMNAR 2 J5, HSRSZIRIEIZSH, i\ b Fd H v
B S I5r P A7 2 A U 55 B AR

Feyk s MO SCEFHOIC B A A FE
o /27 x 18 Ffeikgy
o — /12 x12 Ifeykdy
o 4> DSP A LABC B B —4 27 x 36 eikas

Feykas M1 ACCRFEE N — 12 x 12 Feikids.

MRS MO RIS M [EIRTCE N 12 x 12 eykse, H ALU fHgeRt, wlLASZEL 12 x
12 SUM 5.
253 BARIZERATT

A~ DSP & — A VU%I NI 48 17 ALU, J& Xt ek as DhRe (st — 2B nas, %\ i Al HY
Uit 351 SRR A AT S AR SUR S2 A 3, SERPIRVE SR T . ALU ZRIBCEm AN & ALU i HH S st sl i 4
PRE_LOAD 1HMINVENEEIZH .
2.5.4 BAEER

P55 A 52 DSP 2R ER . #RAER R .
o i (multiplier) iz
o vk 211 (accumulator) i =
o IIF R AN E AR 2

KFHFE SRR TEZVEAE R, 155% UG305, Arora V #5715 54 ##(DSP)
MR
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2 GERINA 2.6 MIPI D-PHY

2.6 MIPI D-PHY

2.6.1 TE+% MIPI D-PHY

GW5A 51| FPGA 7 i (ZE MZ%) A #:48 1% MIPI D-PHY RX/TX. % D-PHY & il T $:47 &
~E: (Display Serial Interface, DSI) FlE 17814 k#:10 (Camera Serial Interface,
CSI-2) . FERFMHEWIT:

o S ErbrvE (MIPI Alliance Standard for D-PHY Specification) , fiii4s 1.2,
o HF RX/TX Combo-PHY, A/ aJ#ifs 75 AL E A RX ﬁ X,

o CHFHLMEIH(HS, High-speed)fBizt, HLidE H4E 4 Z i =y ik 2.5 Gbps, HL2H = >CRF
10 Gbps (4 BEEHIEIE)

o L HE 2 4 MIPI D-PHY, H4HRE 4 /N8 E 1 — AN b i

o XHFRAMIKIIFE(LP, Low-power)ifERi, HdfL4i#E 2y 10 Mbps.

o WErEMFEIL, WIEAAINFE (Word Alignment) FllEiE [ 5% (Lane Alignment) .
e MIPI D-PHY RX 32§ 1:8 #i:{5 1:16 £z,

e S FF MIPI D-PHY TX 8:1 #i:{ 5 16:1 #ix,

e > fF MIPI DSI 1 MIPI CSI-2 ¥ = .

o fifiiZ MIPI D-PHY £ % H 11 MIPI Bank.

T Gowin MIPI D-PHY B Z #4155, &Z2% UG296, Arora V Hardened MIPI D-
PHY /#7155 .

2.6.2 GPIO 3 # MIPI D-PHY RX/TX

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

Frf5 GW5A %1 FPGA 7=/ (R4 ) #3 #rili TLVDS/ELVDS 10 A SR MIPI
D-PHY RX/TX. f#ifi] LVDS/ELVDS 10 &7 528 MIPI D-PHY i, il LVDS25(E)
+LVCMOS12 (175 R kA, MIPI HS F1 MIPI LP, F175 BB R /MR BH N 2% . 354> GW5A
275 FPGA 77 5 (ZEI ) 32 4F MIPI-IO 2871, MIPI IO &K T HFH M4, #F HS FI LP
FIE ST, GWSA Z7%1 FPGA 7= i (ZEHK) K MIPI 1O RS RFIF ML N 2-6 Fis.

HARK) 10 SLEUR Fr Ahim gz 738, " BAS3% IPUG948, Gowin MIPI D-PHY RX TX
Advance /1 /155 > “4 TIHeiR” .

< 2-6 GW5A 2% FPGA = f(EMH) M MIPI 10 EE T #H 5%

= MIPI RX MIPI TX
GW5A-25 Fif Bank (JTAG Bank f11 Reserved Bank | Fif5 Bank (JTAG Bank fl1 Reserved Bank [&
FR4h) 4h)

EERFEUR
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2 ERNA 2.6 MIPI D-PHY

o HFriE (MIPI Alliance Standard for D-PHY Specification) , 4 1.2.
o SCHFEE RXFITX %%ﬁi%m

o 25K s RX A& ¥ 28 JLIl 18 B = 1] 75 1.6Gbps,  TX A 4 id Z6 Fd i d iy Al ik
2.0Gbps-

o I HFHA EH(HS, High-speed)ifiz .

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

o WEHFITEIH(HS, High-speed )l =1 ¥E 41 .
o ¥ MIPI D-PHY TX 8:1 #i5 16:1 #ixk.

e 7 HF MIPI D-PHY RX 1:8 5 1:16 #=X.

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

o IEHIBHRTE LP B0 AT Me%, SHiEE N 10Mb/s.
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2 ERNA 2.7 ADC

2.7 ADC

2.7.1 ADC

GW5A-25 2e/F N #4518 18 10 bits Delta-sigma HEEUFE B 3%, & —ZKIKThFE, 1K
JW HLIA Y delta-sigma ADC.

44 FPGA MIT iR iB A )1, VAR NEREER R . AR, 1% ADC 1] BAi
FE O PR IS U PR R L A P K R AR R AN SR . AR, FPGA R E B B nl e
H GPIO £ DLz ADC G581, 85 ADC ¥ IEIE, 1T LA 2 & 1 28 1) L
B R T SRR W K

FERHE T
o 25K 3/ ADC M4 11
o ZHHLIH: NE
o FIFEKEE: 10 bits
o KAEMfHh: <2MHz
e ADC HRHAHEIE: 0~1V
e 60dB SNR
o AR KER: +/-2°C
o HIRfEEINELE: +/-5mV

XT ADC HZ (s BiS% UG299, Arora V ¥ 73 ##(ADC) 1 /755

2.8 B

I Bh B3 U S AT e FPGA eitERERI N I 2R B2 . GWBA F 41 FPGA 7 il (B AL ) 1R {1t
TR RN M2 (GCLK), HEEZDISAFMAREIR. Br 7 GCLK B, &4t 178
Mo (PLL) « fidi Bl HCLK A1 DDR f#if 4% 18Ul ki st B DQS 254 53 I
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2 ERNA 2.8 4

2-9 BRI BER (GW5A-25)

1/0Bank 7 1/0 Bank O 1/0Bank 1
[ L [ afjmye |
. [
PLL PEL PLL .
- 0]
5 O -
S 5
% O O 1 1 S g
5 || GOLK MU s
-y T N
O
T ]
— PLL =
= — &
|2 — 2
CREL | g
...... il =
2
=
[ Tl COE 0
..... R g R
[ 1/0 Bank obaes | Hok

2.8.1 2/ ~ 2.8.4 DDR 77 1% 7572 L1 £ &7 DQS %5 M Al B4k, T4 /b,
R ER . BUFHIE B DDR A7 4% VB Bk i 4 DQS 58 2 1S BiE 2% UG306,
Arora V 11 # % JF(Clock) /1 /' 15 »

2.8.1 £ FHHT

GW5A #7%1 FPGA 7= i (T3t 16 M4 Rt e . GCLK HIRSBhEk 5 & B8
J. PLL fy%iH . SERDES W81, HCLK (% DA B G2 e, A8 & FH i i N &
AV ELA S s b MR RE, AT S I 4 R RS .

2.8.2 S IRRTH

GW5A Z%1 FPGA 7= Sh(ZE ) g i #h HCLK, BB REsh AR mZ M AE, Al bAse
7 /0 se i it pe gy AL 5ar, 2 1 B xR s b [R5 O BdE A% S e i & . — S Bank 32
FrUU % HCLK, #4nkd 2-10 frs.
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2 ERINA 2.8 4

2-10 HCLK 7R & [E(GW5A-25)

1/0Bank7 /0 Bank 0 /0 Bank 1
3 -0 11
[
3
)
A
5 [0 _
S 5
g || 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 T omeid T
[] voBank ||_ HCLK —» HCLK Bridge Out -+—— HCLK Bridge FB

HCLK 7] LAS it 25 FH P 4 FH B D Re A HAn T Fros
o A I BT REAH, FIBNASHUAT I OG I I S S .
o R Bh o ATAIER, A R N B B AR L — SR AR B, R T 10 B T AER A
o SR Bk RS .
o AR EEMIH, T F I B0 A IR EE S5 .

o 4 )Rk 8 HCLK Bridge fitk, mPK HCLK W05 52 BIEfT—A Bank #. 1t4t,
HCLK B} #1115 5 M 10 Bank i 514 7] #5 2448 10 Bank [ 81 o

E!
ST REVER EEE S, EUURER— 10 Bank, IHHES Z 10K skew /).
2.8.3 $HHEER
BRI 2 —Fh S R I FL G, fRIFRBIAEPR (PLL, Phase-Locked Loop) . F|FH#1
N2 2% B BIE S 1 R B B R3% 15 5 AR FAR A
GW5A 71 FPGA 7= i (ZERL )] PLL B REAEHE i n] LR G I Bhaiss, il fic A
6] (1) 2 B0RT DAREAT I b (AT R B (R AR 20 400 AR R EE . 5 &S LA ThRg .
GW5A 5% FPGA 7= S (ZEFLZ) ) PLL B tEan -
o R 7 BRI A
o MM PLL, 2B 1 AN b Y B I S HRF 1/8 /N A
o IFAEREAN A% Ly i K

DS1113-1.0.3 22(47)




2 S 29 &REEN

o TR AN I
o SCHFY T Bl A (TR EAE A IP)
e VCO T./EMZJE[l: 800 MHz ~ 1600 MHz
e CLKIN #iZ i [Hl: 19 MHz ~800 MHz
2.8.4 DDR #Fi#25# O ERE DQS
GW5A %751 FPGA 7= i (4% ) ) DQS HBEHER ML 740 i Dh e K S FF DDR f7fi #5451
(I B 75K -
o L DQS N, HIPILIHFES) 1/4 ML
o NI NZAERME L/ S R
o NNHZ IR AR A AE S
o {24k DDR #ii i B 8115 5
o 7 ¥; DDR3 5 i L%
DQS S R 2 Fh TAERIE, RS2 10 O FHE K.
2.8.5 &
YE %t CRU I 2kb 78, GWSA %751 FPGA 7= i (ZE )R T RIEF 5 K2 (LW)
TR, LW — o] DUHAERR 4R, 45 DFF $2ftrtepffige (CE) . EE{; (SET/RESET)
B9 H—J7m, & UHERESL, (FRA5@EEdEE S,

29 =/HEEN

GW5A #51| FPGA 7 it (E M) T & — I E AN EREEM ML, BEREZEDIGITN
Wik, T AER P EAECR P B, CFU R I/O H 3 A48 35 ] DM B B

2.10 wIZEACE

GW5A £7%1 FPGA 7= (%) FF SRAM Zufs, Rk, fX EjEfREEy FEmE
BRSO RIERAE. 248R, A AT DURYE B & 75 SR A4 e B 3R S RAEAE SR Flash H. |
G, #afh M AR Flash A sz BUAD B 204 2] SRAM H1

GWS5A #7%1] FPGA 7= i ()b 7 R B JTAG BLE B 4h, &
GowinCONFIG fic EfEx: SSPI. MSPI. Master CPU. Slave CPU. Master SERIAL.
Slave SERIAL. [FIF SCREE A SCRRER SO N 2 ik B . SCFF SEU Al AL
. XHF OTP.

HEZEMFRHE S
o UG714, Arora V 25K FPGA /™= /i 4 721 & T/
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http://cdn.gowinsemi.com.cn/UG720.pdf

2 55K

od

2.1 bR 2

2.10.1 S=HRK

GWS5A %7%1] FPGA 7= il () il it JTAG/SSPI/QSSPI 5 # i it goConfig I2C IP /
goConfig JTAG IP AT A2, B2 SLRFEAZIM A TAERE R OL T WAL Nk
Flash i 4h Flash FI#EE, i 2 2844 ol % IR R A R & 1B W TIE, mfEsein,
K HL P % RECONFIG N i@ id Reboot $84- R Al 58 (AE R T+ 2% . AR MEE & N 76
2RI TR AE SRR B e A 3 B
2102 bR G MEMR SIS

GW5A Z7%1 FPGA 7= 5 (T2 ) >C 1 LR £ %, >R A 128 bits ) AES #8557k .
FR, @ SO RS B B 1) 22 S WL S, 78 FPGA 7= i i bR e BRI
1 CRC RRIGHEFIWE T %4 . B B i Fe i e AR i N B 2 75 hAs, HHRI%
PETVEM R 2. W E T 2N LR B SR AL B S5, AT P ek AT [ A
2.10.3 SEU Handler

GWS5A %751 FPGA 7= i (20 M Bk SEU Handler #ilk, E A B E N E AT IR IKE
(CMSER)3hfi£. SEU Handler # 5 i £r 42 W 120 B N AEF I 1T BEAFAE A R, Il E
HAe TEE AN I IE. SEU Handler B3 E FPGA TAEMI R, MG & & iz B & %
P&, AT ECC AL A1 CRC AL EL XS SRAG I AE 1% o dn iR e R nT AR A IE, THEAS B2 4
Ja IBEST, 29 EH S [0 SRAM, MiA 2R EA PRES B R H 1.

SEU Handler #EIh e K AF AT
e J:T ECC 1 CRC # il FAs IF &y
e CRC WL E SRAM T F& AR (a[ H & 1) bit 5517
e ECC #f/> SRAM Frame ' 2 bit £ im47 B # 15 LA AR A 1EM, 4 bits H iR %

I

[l SEU Handler ] LS5 R A48 ISR, VRAINES BB 2 24 R S 5
o AT H, WA LIERE ML S B 3h )8 iRt .

o RFH P IBAE A bit HHRIENIERAE, F T IR AEAITEAL .
2.10.4 OTP

GW5A %71 FPGA 77 fh(ZE#1 % )Hfit 128 Bit ) OTP 4[], 3 —kkgmfe. Hrh
BitO~Bit31 A X, FRGuilid i vl LI FH b 25 8] A7 it 22 4 A0 HoAth 25 245 2 . Bit32~Bit95
N DNA [X, fifitdstt 64 (iME—riR{E R .

2.11 R AR $hiR% 25

GW5A 241 FPGA 77 iy (F I Ak 1 — A W ARG 4%,  ifeid Ry MSPI 4ifs
PP A B Fr IR BRIk 4530 7T LIS AP SR S e, B ACE TAF 24, ATl
RIFZ L 64 R BRI H bS] L@ an Tt A it EAA 2
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2 GERINA 2.1 bR g 2

f.ui=210MHz/Param.

eyl
Hoh % Param ANFCE S8, JGHEIA 3 il 2~126 2[4 (115 % .
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3.1

TARZA

!

HS

1

FiE

FEVAEHER () TAR A S TARVE B N T R a8 AR A R TARVE B BIR (U S, " e EA

TRUEFTA S AF B RE AL H AR X TARVE I B 00 F IR % TR

3.1 T1E&H

3.1.1 #XT R KSEHE
GWb5A-25
= 3-1 4% | KIEE (GW5A-25)

R ik &/ME RAE
Ve W HLE, LV -0.5V 1.05V

ZHE, EV -0.5V 3.75V
Veeo I/0 Bank HijJi & -0.5V 3.75V
Veex B L -0.5V 3.75V
Veetpo 9 PLL, SRAM #fiHi K N LDO FEH 1, | -0.5V 3.75V

HGENES
VEeruse eFuse 5 AFTHE -0.5V 2.07V
Vopam MIPI B R A1 A A -0.5V 1.05V
Vbbowm MIPI A5 8 FL I 3t F L -0.5V 1.05V
Vooxu MIP1 AR S AS DL 4 By (4t Fi L -0.5V 3.75V
Vopiam MIPI b LP (ki i -0.5V 1.32V
Storage IR E -65C +150°C
Temperature
Junction gh -40°C +125°C
Temperature
DS1113-1.0.3

26(47)




3 HLURRE 3.1 LAESM
3.1.2 #EEFETIEEE
GWb5A-25
7 3-2 HEETEEE (GW5A-25)
B Tk RIME =N
Vee P HE, LV 0.87V 1.03V
P HLE, EV 1.14V 1.8V
Veeio /0 Bank HiJ5 H & 1.14V 3.465V
Veex LE VA 2.375V 3.465V
Veetoo N PLL, SRAM 24 (¥ Py i LDO b () HL ELE | 1.14V 3.3V
Veruse @ eFuse 5 A\ fT % /& 1.62V 1.98V
Vopawm MIP1 A5 AT DL L K 3t R R 0.87V 1V
Vooom MIP B Fi % ik vl Pl 0.87V 1V
Vioxm MIPI B HA L B4 e FL 2.375V 3.465V
\V/N MIPI A5 LP A5 fH i B 1.14V 1.32V
Ticom SEIR (b 2K) 0C +85°C
Tuinp SR () -40°C +125°C
!
o Voo po HUEMK, ThFEHkE .

o PRPYATRES eFuse [ fi, XN HEYE AT LI#E GND 2 floating»
o HHULEAZEE PCB b2 AN VR4, 75U R B A U Y [ 1Y) A2 2R, [ IR 2 221 FRLR R 75 R

3.1.3 iR LFARIER

& 3-3 iR EARIE
R 23U =/IME #AIE RAE
Ve Ramp Ve HEHLE ETHREER 0.1mV/us TBD 15mV/us
Vcelpo Ramp Vee oo UL ETHRESR 0.09mV/us TBD 15mV/us
Veex Ramp Veex IR HLE _ETHRFR 0.005mV/us | TBD 15mV/us
Veeio Ramp Vecio FIEHLE EFHREER 0.06mV/us TBD 15mV/us
3.1.4 HIEREFE
3R 3-4 PIRIREFE

B iU £ /0 25! BA{E
lus i N L7 0<V <V y(MAX) 110 150uA
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3.1 TAE%4E

BFR ik £ /0 27 =AE

lhs (Input or I/O leakage current) 0<Vin<ViH(MAX) 110 150uA

Ins IR IR 0<V\\<Vix(MAX) TDI, TDO, 120uA
(Input or 1/O leakage current) TMS, TCK

DS1113-1.0.3
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3.2ESD

an
3]sy

3.1.5 POR 4¥14
GW5HA-25
%z 3-5 POR BBES ¥ (GW5A-25)
AR iR AR BMAME
POR i JEfH A A R L Vee 0.69V
Power on reset voltage Veex 15V
Veeio (Bank4/5/7) 1.05V
Veelno 0.92V
3.2 ESD 1} e
2% 3-6 ESD - HBM
= HBM
GW5A-25 HBM = 2000V (GPIO)
HBM = 1000V (MIPI D-PHY)
%< 3-7 ESD - CDM
= CDM
GW5A-25 CDM = 500V
DS1113-1.0.3 29(47)




3.3 DC M HE:

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

GWb5A-25
& 3-8 HEFELIFEEINA DC S 454 (GW5A-25)
R U £ =/ME mAE |HKE
Lol 110 ¥ A\ HE AL (Input or 1/0 | Veco<Vin<Vin(MAX) - 210uA
leakage)
0V<V|N<VCCO - 10uA
lpy /0 b HL 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)
Roor" | Fr P A 2 40 45 DL IR L L | Veex=3.3V - 100Q |-
(Resistance of input
differential On-Die
Termination)
Vhyst i NiB Vi (Hysteresis for Veeio=3.3V, Hysteresis=ON |- 400mV
Schmitt Trigger inputs) -
Vceio=2.5V, Hysteresis=ON |- 250mV
Veeio=1.8V, Hysteresis=ON |- 150mV
Veeio=1.5V, Hysteresis=ON |- 130mV
Veeio=1.2V, Hysteresis=ON 40mV
!

125K 2841 Top bank & Bottom bank 37 £f Ropre

DS1113-1.0.3
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3.3 DC M HFE

3.3.2 BHSHR
GW5A-25
& 3-9 B SHIR (GW5A-25)

B iR BRIFAR B RI{FL
lec Core HiJF FHEI LV fig A 30mA
locx Veex FRIE FRLIT LV kA 2mA
lecio /0 Bank HLJ5 HLif(Vogi0=2.5V) LV A 1mA
lcc oo N E Regulator & 2% HLi LV fiA 4mA

!

M AE IS4 25°C .

3.3.31/0 #EFETIEFEH

% 3-10 /O ¥EFTIEEKM
BT R Vecio(V) HINITRIBT Vrer(V)

i =/ME sRE mAE =/ME sAE mAE
LVTTL33 3.135 3.3 3.465 - - -
LVCMOS33 3.135 3.3 3.465 - - -
LVCMOS25 2.375 25 2.625 - - -
LVCMOS18 1.71 1.8 1.89 - - -
LVCMOS15 1.425 1.5 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_lI 1.71 1.8 1.89 0.833 0.9 0.969
SSTL25 | 2.375 25 2.645 1.15 1.25 1.35
SSTL25 I 2.375 25 2.645 1.15 1.25 1.35
SSTL33_| 3.135 3.3 3.465 1.3 1.5 1.7
SSTL33_lI 3.135 3.3 3.465 1.3 1.5 1.7
HSTL18 | 1.71 1.8 1.89 0.816 0.9 1.08
HSTL18_II 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 25 2.625 - - -
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3 HA K 3.3 DC Mk

MR EY Vecio(V) BN RIAY Vrer(V)
A R/ME BAME BAE =/ME sAME BAE
BLVDS25E 2.375 2.5 2.625 - - -
RSDS25E 2.375 2.5 2.625 - - -
LVDS25E" 2.375 2.5 2.625 - - -
SSTL15D 1.425 15 1.575 - - -
SSTL18D_| 1.71 1.8 1.89 - - -
SSTL18D_I 1.71 1.8 1.89 - - -
SSTL25D | 2.375 2.5 2.625 - - -
SSTL25D I 2.375 2.5 2.625 - - -
SSTL33D_| 3.135 3.3 3.465 - - -
SSTL33D I 3.135 3.3 3.465 - - -
HSTL15D 1.425 1.575 1.89 - - -
HSTL18D_| 1.71 1.8 1.89 - - -
HSTL18D_lII 1.71 1.8 1.89 - - -
E!

f#H True LVDS 1Y Bank Veeio BIRE N 2.5V,

3.3.4 3% I/O DC BB 54514

GW5A-25
& 3-11 HiF /O DC B S451%(GW5A-25)
- Vi Vi VoL Vo!-l To, 1T g 1101
Min | Max Min Max (Max) (Min) (mA) | (mA)
LVCMOS33 [-0.3V | 0.8V 2.0V 3.45V 0.4V Vecio-0.4V |2 -2
LVTTL33 4 4
6 -6
8 -8
12 12
16 -16
0.2V Veeo0.2V |01 |-0.1
LVCMOS25 [-0.3V | 0.7V 1.7V Veeiot0.3 [0.4V Vecio-0.4V |2 -2
4 -4
6 -6
8 -8
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3 R 3.3 DC H/ R
- Vi Vi VoL Vou lor M |lgy M
Min [ Max Min Max (Max) (Min) (mA) | (mA)
LVCMOS25 [-0.3V |0.7V 1.7V Veeiot0.3 0.4V Veeio-0.4V 12 -12
16 -16
0.2V Veeio-0.2V 0.1 -0.1
LVCMOS18 [-0.3V |0.35 x V¢cio [0.65 X Veeio | Veciot0.3 0.4V Veeio 0.4V 2 -2
4 -4
6 -6
8 -8
12 -12
16 -16
0.2V Vceio-0.2V 0.1 -0.1
LVCMOS15 [-0.3V |0.35 x V¢cio [0.65 x Veeio | Veciot0.3 0.4V Veeio-0.4V 2 -2
4 -4
6 -6
8 -8
12 -12
0.2V Veeio-0.2V 0.1 -0.1
LVCMOS12 [-0.3V |0.35 x V¢cio [0.65 x Veeio | Veciot0.3 0.4V Vceio-0.4V 2 -2
4 -4
6 -6
8 -8
0.2V Veeio-0.2V 0.1 -0.1
LVCMOS10 [-0.3 |0.35x V¢cio [0.65 x Vo [1.1V 0.4V Veeio-0.4V 2 -2
4 -4
PCI33 -0.3V |0.3xVeeo [0.5%XVeco  [Vecot0.3 |0.1x Veeo 0.9 x Vceo 1.5 -0.5
SSTL33_l [-0.3V [Vger-0.2V  |Vgrgrt0.2V | Vecot0.3  [Veeo/2-0.6 | Veco/2+0.6 |8 -8
SSTL33_Il [-0.3V [Vger-0.2V | Vgregrt0.2V | Vecot0.3  [Veeo/2-0.8 | Veco/2+40.8 | 134 |-13.4
SSTL25_1 [-0.3V [Vger-0.15V | Vgregrt0.15V | Vecot0.3 [ Veeo/2-0.61 | Veco/2+0.61 |8 -8
SSTL25_1l [-0.3V [Vger-0.15V | Vgeget0.15V | Vecot0.3 [ Veeo/2-0.81 | Veco/2+0.81 | 134 |-13.4
SSTL18_l [-0.3V [Vger-0.125V | Vregrt0.125V | Veco+0.3 [ Veco/2-0.47 | Veco/2+0.47 |8 -8
SSTL18_Il [-0.3V [Vger-0.125V | Vrget0.125V | Vecot0.3 [ Veeo/2-0.6 | Veco/240.6 | 134 |-13.4
SSTL15_1 [-0.3V [Vger-0.1V | Vgeget 0.1V |Vecot0.3 [ Veeo/2-0.175 | Veco/2+0.175 | 8 -8
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3 AR 3.3 DC HAS 5
- Vi Vi VoL Vo.H lor M |1y M
Min [ Max Min Max (Max) (Min) (mA) | (mA)
SSTL135 | [-0.3 | Vger-0.09V | Vggrt0.09V | Vicot0.3 | Vieco/2-0.15 [ Veco/2+0.15 |8 -8
SSTL12_ 1 [-0.3 |Vrer0.1V | Vreet0.1V  [Voeot0.3 |0.2XVeeo  [0.8XVeeo |01 [-0.1
HSTL18_ 1 |[-0.3V |Vger-0.1V Vgt 0.1V |Veeot0.3 | 0.40V Veeo-0.40V |8 -8
HSTL18_ Il [-0.3V |Vger-0.1V  [Vgert 0.1V |Veot0.3 |0.40V Vieeo-0.40V |16 -16
HSTL15 | [-0.3V |Vger-0.1V [ Vgert 0.1V | Veot0.3 | 0.40V Veeo-0.40V |8 -8
HSTL15 Il [-0.3V |Vger-0.1V [ Vgert 0.1V |Veot0.3 | 0.40V Veeo-0.40V |8 -8
HSTL12_ | |-0.3V |Vge-0.1V Viert 0.1V | Vieeot0.3 0.2 X Vieo 0.8 x Veeo 8 -8
HSUL12 -0.3 Vger-0.13V | Vgert 0.13V | Veeot0.3 |1 0.2 X Vieeo 0.8 x V¢eeo 0.1 -0.1
!
M[E—AN Bank fiff 10 (115411 DC LI BR i (1245 source Al sink): [F—> Bank A3 10 & LR A BE KT
n*8mA, n £ri% Bank # 5] H11) 10 $ &
3.3.5 4 /O DC 5451
GWb5A-25
% 3-12 47 /O DC B S451%(GW5A-25)
B ik i S RN |HE | RX | B
Viem et TPNGENES Half the Sum of the |0.3 235 |V
Two Inputs
Vip #5y%i N11FR (Differential Input | Difference Between [+#100 |[+350 |+600 |[mV
Threshold) the Two Inputs
™ i N HL I (Input Current) Power On or Power |- - 20 pA
Off
VOD %*ﬁiﬁﬁﬂj EEE_{(OUtpUt VOItage (Vop - VOM)1 RT = 250 350 600 mV
Differential) 100Q
AVop 72 KL Y FUE ()22 43 [l (Change - - 50 mV
in VOD Between High and Low)
Vos %1 4 %% (Output Voltage Offset) | (Vop + Vo2, Rr= [1.125 [1.25 |1.375 |V
100Q
AVos i 4 AR F (Change in VOS - - 50 mV
Between High and Low)
IS %EE% Eﬁjfli VOD =0V %E%Eﬁuuj%ﬁ - - 12 mA
%
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3 HA KR 3.4 AC JFoh5E

3.4 AC FFx451

3.4.1 CFU Frx451%
% 3-13 CFU RIS %
. AO "
R ik B
Min Max
tLUT4_CFU LUT4 ﬁﬁ 0.297 0.539 ns
tsr_cru B B E A A L T 1.075 1.148 ns
tco_cru IS 1) 2 7 2 i tH I (] 0.200 0.230 ns
3.4.2 BSRAM FF <454
% 3-14 BSRAM K F &%
g L3 AO 2
B sk : e fi
Min Max
tcoap Bsram I} o 3815 b /285 41 i L B[] 1.1 1.47 ns
(Clock to output from read address/data)
tcoor BsraM ) 4 381 2 A7 7 i e ] 0.23 0.326 |ns
(Clock to output from output register)
3.4.3 DSP FF X454
% 3-15 DSP BRFS#
p L3 AO S
B iU : Bl
Min Max
tcoir_psp A4 1) N B A7 2 1A s (1] 0.2 0.22 ns
(Clock to output from input register)
tcorr DsP IR B K 2 A 2 1 I [] 0.06 0.07 ns
(Clock to output from pipeline register)
tcoor psp Sy 4 381 2 A PRV ESE [] 0.03 0.04 ns
(Clock to output from output register)
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3 AR 3.4 AC JF 4%
3.4.4 Gearbox FF =454
GWb5A-25
%% 3-16 Gearbox Bt FF&¥
B iR RAEN B
FMAXppr 1:2 Gearbox i\ 10 K HATIH R 400 Mbps
FMAXpesa 1:4 Gearbox ¥\ 10 i K ATIHEE 800 Mbps
FMAXvipeo 1:7 Gearbox i\ 10 Ok 473K 1600 Mbps
FMAX pess 1:8 Gearbox %\ 10 Ok 47 % 1600 Mbps
FMAXpes1o 1:10 Gearbox il \ 10 5 K H {78 % 1600 Mbps
FMAX pes1a 1:14 Gearbox #i A\ 10 f KHATIH R 1600 Mbps
FMAXpesis 1:16 Gearbox #i A 10 i KHATH R 1600 Mbps
FMAX pes32 1:32 Gearbox i A\ 10 K H {7#0%K 1600 Mbps
FMAXoppr 2:1Gearbox #ir it 10 5 K ATIH % 400 Mbps
FMAXosera 4:1 Gearbox %t 10 K #4718 % 800 Mbps
FMAXovioeo 7:1 Gearbox it 10 5K HATH R 2000 Mbps
FMAXosers 8:1 Gearbox it} 10 f K HATH R 2000 Mbps
FMAXoser1o 10:1 Gearbox %t 10 i KHATIHR 2000 Mbps
FMAXoseris 16:1 Gearbox % 10 & KHATHEE 2000 Mbps
!
NI A KB 10 3848 1) f ey TR, SR B2 H AR 1P g
3.4.5 i NETShiR:% B FF <5 1
3 3-17 AR iR H a8 71 X i
R 5t BA &/\VE BLAIE BK{E
fyax IS B 91 9% a8 i HH A91% (-40°C ~ 125°C) 189 MHz 210MHz 231MHz
tor gy i 4% Duty Cycle - 50% -
3.4.6 PLL FFx4¥t4
3% 3-18 PLL FF <45
‘ REFR X
B iR =X (i #iF
A0
Finmax Maximum Input Clock Frequency 800 MHz
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3 AR 3.4 AC JFRFs1E
g ik Bl - pid
A0
Finmin Minimum Input Clock Frequency 19 MHz
Feromax Maximum Frequency at the Phase Frequency Detector | 400 MHz
Foromin Minimum Frequency at the Phase Frequency Detector | 19 MHz
FinuiTTeER Maximum Input Clock Period Jitter < 20% of clock input period or
1 ns Max
FinouTy Minimum Allowable Input Duty Cycle: 19-49 MHz 25 %
Minimum Allowable Input Duty Cycle: 50-199 MHz 30 %
Minimum Allowable Input Duty Cycle: 200-399 MHz 35 %
Fyvcomin Minimum PLL VCO Frequency 800 MHz
Fyvcomax Maximum PLL VCO Frequency 1600 MHz
Faw Low PLL Bandwidth at Typical 1 MHz
High PLL Bandwidth at Typical 4 MHz
Tstatrunroreser | Static Phase Offset of the PLL Outputs +/- 50 ps
Turrer_ccJ_meik | PLL Output cycle-cycle Jitter Thru HCLK=100MHz <300 ps B3l
PLL OQutput cycle-cycle Jitter Thru HCLK <100MHz <30 muUl
PLL OQutput cycle-cycle Jitter Thru PCLK 2100MHz <400 ps
PLL Output cycle-cycle Jitter Thru PCLK <100MHz <40 muUl
Tyrrer_py_pcik | PLL Output period Jitter Thru HCLK2100MHz <300 ps
PLL Output period Jitter Thru HCLK <100MHz <30 muUl
PLL Output period Jitter Thru PCLK 2100MHz <400 ps
PLL Output period Jitter Thru PCLK <100MHz <40 muUl
ToutouTy PLL Output Clock Duty Cycle Precision <50 muUl [1114]
TLockmax PLL Maximum Lock Time 1 ms
Foutmax PLL Maximum Output Frequency 800 MHz
Foutmin PLL Minimum Output Frequency 6.25 MHz 2
TexTEDVAR External Clock Feedback Variation < 20% of clock input
period or 1 ns Max
RSTwinpuLsE Minimum Reset Pulse Width 10 ns
!

o UNZIM R B e 2 3 T BB AT ) 45 23
o 243 Cascade HiIF, 24 Divider 1] LA ER 45 21 5 R [ % HH A 2%

o Blgrih Bl ol 2 A FIIEASE, 12 B 2 TREE 20 9 SR 1 v AU

DS1113-1.0.3
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3 AR 3.5 MIPI D-PHY
o VIH P EF 10 LK duty cycle i84:5% Clock Tree 54 o
3.5 MIPI D-PHY
3.5.1 MIPI D-PHY 3\ S 4514
& 3-19 SE(ES) WA DC Hrit
BFR iR £ Min. Typ. Max. | Unit
VeMRrx Common-mode Voltage |- 70 - 330 mV
in High Speed Mode
VioTH Differential Input HIGH |[0.08 Gbps =DataRate= |70 - - mV
Threshold 1.5 Gbps
1.5 Gbps =DataRate= |40 - - mV
2.5 Gbps
VioTL Differential Input LOW [ 0.08 Gbps =DataRate= | - - -70 mV
Threshold 1.5 Gbps
1.5 Gbps =DataRate= |- - -40 mV
2.5 Gbps
VHHs Input HIGH Voltage(for |- - - 460 mV
HS mode)
Vs Input LOW Voltage - -40 - - mV
V1ERM-EN Single-ended voltage for | - - - 450 mV
HS Termination Enable
Zp Differential Input - 80 100 120 Q
Impendance
< 3-20 SiR(ESD) N AC 51
B ik £ Min. Typ. Max. | Unit
A Common-mode 0.08 Gbps =DataRate= | - - 100 mV
Veurx(HF) | Interference(>450 MHz) | 1.5 Gbps
1.5 Gbps =DataRate= |- - 50 mV
2.5 Gbps
AVeurx(LF) | Common-mode 0.08 Gbps =DataRate= |-50 - 50 mV
Interference(50MHz~450 | 1.5 Gbps
MHz) 1.5 Gbps =DataRate= |-25 . 25 mV
2.5 Gbps
Cewm Common-mode - - - 60 pF
Termination
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3 AR 3.5 MIPI D-PHY
3 3-21 {KThFE (k)M DC &
AR U £ Min. Typ. Max. | Unit
\m Low Power Mode Input | - 760 - - mV
HIGH Voltage
Vi Low Power Mode Input | - - - 550 mV
LOW Voltage
Vivst Low Power Mode Input | - 25 - - mV
Hysteresis
I eak Pin Leakage Current |- -100 - 100 uA
3.5.2 MIPI D-PHY #ith B S 4514
GWb5HA-25
F< 3-22 {KIhFE (R um) Hith DC 1% (GW5A-25)
B ik £ Min. Typ. Max. | Unit
Von Low Power Mode 0.08 Gbps =DataRate= [ 1.1 1.2 1.3 \%
Thevenin Output High [ 1.5 Gbps
Level Voltage DataRate > 1.5Gbps | 0.95 i 13 |mv
VoL Low Power Mode - -50 - 50 mV
Thevenin Output Low
Level Voltage
Zop Output Impedance in |- 110 - - Q
LP mode
% 3-23 {RThFE(Him) M AC FFiE(GW5A-25)
BFR ik £ Min. Typ. Max. | Unit
tr 15%~85% Rise Time |- - - 25 ns
te 85%~15% Fall Time |- - - 25 ns
treoT HS-LP Mode Rise and | - - - 35 ns
Fall Time, 30%~85%
Cioap Load Capacitance - 0 - 70 pF
& 3-24 HiR(ESH) Hilh DC 1% (GW5A-25)
B iR s Min. |[Typ. |Max. |Unit
Vemtx Common-mode Voltage in - 150 200 250 mV
High Speed Mode
IVemrx,o)l Veurx Mismatch Between - - - 5 mV
Differential HIGH and LOW
Vool Differential Output Voltage |D-PHY-P — D-PHY-N| | 140 200 270 mV
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3 AR 3.5 MIPI D-PHY
AR iR £ Min. |[Typ. |Max. |Unit
| AVopl VOD Mismatch Between - 14 mV
Differential HIGH and LOW
VoHHs Single-Ended Output HIGH - - - 360 mV
Voltage
Zos Single-Ended Differential - 40 50 62.5 Q
Output Impendance
NZps Zos mismatch - - - 10 %
3= 3-25 BiR(E45) it AC $51% (GW5A-25)
AR iR & Min. Typ. |Max. Unit
AVeurx(HF) Common-mode - - - 15 mVrms
Variation(>450 MHz)
AVemrx(LF) Common-mode - - - 25 mVrms
Variation(50MHz~450
MHz)
tHs-PREPARE Time Interval of The Final | - 40ns + |- 85ns + [ns
LP-00 State before 4*UI 6*Ul
enabling HS mode
ths-prepare T ths. | The Minimum duration of | - 145ns + | - - ns
ZERO driving the extended Data 10*UI
HS-0 prior to starting HS
sysnc sequence
tr 20%~80% Rise Time 0.08 Gbps =DataRate=1 |- - 0.3 Ul
Gbps
1 Gbps =DataRate=1.5 |- - 0.35 Ul
Gbps
DataRate=1.5 Gbps 100 - - ps
1.5 Gbps =DataRate=2.5 |- - 0.4 ul
Gbps
DataRate>1.5 Gbps 50 - - ps
t 20%~80% Fall Time 0.08 Gbps =DataRate=1 |- - 0.3 ul
Gbps
1 Gbps =DataRate=1.5 |- - 0.35 ul
Gbps
DataRate=1.5 Gbps 100 - - ps
1.5 Gbps =DataRate=2.5 |- - 0.4 ul
Gbps
DataRate>1.5 Gbps 50 - - ps
ths-TRAIL The Duration of The - 60ns + |- - ns
Inverted Final Differential 4*Ul
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3 AR 3.5 MIPI D-PHY
AR iR £ Min. Typ. |Max. Unit
ths-TRAIL State Following The Last |- 60ns + |- - ns
Payload Data Bit 4*UI
teoT Combination of tystra. | - - - 105ns + | ns
and tgeot 12*Ul
3.5.3 MIPI D-PHY FF <4514
3% 3-26 MIPI D-PHY RX FFo&45¢
EEFR | &H Fmin(BBIEEE) |Fmax(BEBE) |2
A0 - - 2.5 Gbps
& 3-27 MIPI D-PHY TX FF =454
EEFER | FH Fmin(#21HEE) |Fmax(#AEBE) | B
A0 - - 2.5 Gbps
3.5.4 BHRATERET FASE
3 3-28 HUEFTShET FFALSE
AR ik £ Min. Typ. Max. [Unit
Tskew(TX) Data to Clock Skew 0.08 Gbps =DataRate= [-0.15 - 0.15 UIINST
1.5 Gbps
1.5 Gbps =DataRate= [-0.2 - 0.2 UIINST
2.5 Gbps
Tsetur(RX) Input Data Setup 0.08 Gbps =DataRate=|0.15 - - Ul
Before CLK 1.5 Gbps
1.5 Gbps =DataRate= |0.2 - - ul
2.5 Gbps
Thown(RX) Input Data Hold After [0.08 Gbps =DataRate=|0.15 - - ul
CLK 1.5 Gbps
1.5 Gbps =DataRate= 0.2 - - Ul
2.5 Gbps
Fin Input frequency to - 19 - 400 MHz
GPLL for DPHY
ul Ulinst - - - 12.5 ns
Instantaneous
Ul Variation AUI 0.08 Gbps =DataRate= |-0.1 - 0.1 ns
1.5 Gbps
DataRate > 1.5Gbps -0.05 - 0.05 ns
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3 HAHRE 3.6 MIPI C-PHY JF 434t

3.6 MIPI C-PHY FF 43514

< 3-29 MIPI C-PHY RX FF 4514

REFR | &FH Fmin(B28UE ) | Fmax(# & EM) =2Efv2
A0 Vee=0.9V: Vppan =1.05V - 2.3 Gsps

Vee=0.9V: Vppay =0.9V - 2 Gsps
!

M A : Vee=0.9V: Vppam=0.9V : Vppxm=1.8V : Vppiow=1.2V-

%< 3-30 MIPI C-PHY TX F X454

REFE |FH Fmin(B22YE JE) Fmax(E22e [F) B
AO - - 2.5 Gsps

3.7 miEEOF FiRE

GW5A %1 FPGA 72/ (4 M) LK 2 B GowinCONFIG Bt & #:: SSPI. MSPI.
Master CPU. Slave CPU. Master SERIAL. Slave SERIAL, #41%&kHES%.

e UG714, Arora V 25K FPGA /=13 47 F2H0 B -F 1}
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4 BT HRE R 4.1 S fdn 4

4 I BRER

4.1 Z A

4-1 BB ERBI-ES
GWXXX - XX X XXXXXX ES
— T L Optional Suffix

Product Series ES Engineering Sample

GW5A
Core Supply Voltage Package Type
LV: 0.9v/1.0V PG256 (PBGA256C, 1.0mm)

UG324F (UBGA324F, 0.8mm)

Logic Density
25: 23.0K LUTs

4-2 BB AT ERFI-Production
GW5A - XX X XXXXXX  CX/IX

Product Series ———
GW5A Grade .
A Automotive
Core Supply Voltage
LV: 0.9v/1.0V Speed
A0
Logic Density Package Type
25: 23.0K LUTs PG256 (PBGA256C, 1.0mm)

UG324F (UBGA324F, 0.8mm)

pel
o N TVEAMEH R N EMBEIESH 1.2 /s 15871
o R[] B S5 2 1) /N 26 i (LittleBee ) % I g A4 A R BE SR R S AF TR FE AN ]

o o an il EEAE SR A XRAR I, 1 C2/11, C1/10 55, it Fy i R FH i & Ak b, Fr LAR—ts iy m] L]
Py 2 Tk B R (1) AR ML R (C) e Tk i FE 100°C, b Zd il B 85°C, i LA IA] — 85 1y /e 7 b ¢
87 FH 6 R S B A 2 2, AR M 2R H s AR 1
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4 BT HRIE R 4.2 BFE AR R

4.2 2 E AR R G
B 2 P S R IEN T B, RO 4-3 .
4-3 SR RERIR RG]

] ]
Part Number!! —— XXXXXXXXXX
Part Number —— Xx)XXx XXXXXXXXXX XXXX Part Number™ —XXXXXXXXXX
Date Code —» YYWWXXXX Date Code —— P> YYWWXXXX
Lot Number —p»LLLLLLLLL Lot Number — P> LLLLLLLLL

!
M ERA B 47 555 474 “Part Number”.
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5 T AT 51 FMAE

D x7x5m

51 FWMAR

GW5A #%1 FPGA 7= i (Z ) Bds F M £ B = 518 GWSBA 71 FPGA 7=
(EMIOEFEREDR . P RIRE R WEBEMNAH. HARREL ST IRER, A,
PE T o SR GWBA 271 FPGA P25 (ZE IR Rrid:, A B Fas ki B A A .

5.2 HHX3H

I G S 2k SR www.gowinsemi.com.on T DL RE . BE LR AR SRS
UG714, Arora V 25K FPGA /=5 %4 F2H & - F
UG1101, GW5A %71 FPGA /=in 15 &I FHf
UG987, GWS5A %4 FPGA ;=i JR P2 K155 F 4
UG985, GWH5A-25 #14 Pinout F/f

5.3 RiB. 4E5RRIE

% 5-1 A TART WA HBLAR AR . il T8 LA R o
& 5-1 RiF. 4EHE7E

A&, F5BEIE 7 aX

ADC Analog to Digital Converter R e 2

AER Advanced Error Reporting S i e

ALP Adaptive Low Power H 18 MR DI HE

ALU Arithmetic Logic Unit HARBH I
BSRAM Block Static Random Access Memory NG TN LR IR e e
CFU Configurable Function Unit AIC B T RE T
CLS Configurable Logic Section A BB R
CMSER Configuration Memory Soft Error Recovery Be B N AE T IR IR
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5 KT ARFM

5.3 Rifi. 4ilgi5

ARiE. FEBEIE N ax

CRU Configurable Routing Unit Al Y FEAT 28 T

csl Camera Serial Interface AT RN
CTC Clock Tolerance Compensation IR e 25 22 M

CTLE Continuous Time Linear Equalizer TESLIN [ B M3 1T
DCS Dynamic Clock Selector A B L PR
DFF D Flip-flop D fi & %%

DNA Device ldentifier BAPRIRLT

DNL Differential Non-Linearity Zor AR

DP True Dual Port 16K BSRAM 16K X 1 BSRAM
DSl Display Serial Interface AT E RN

DSP Digital Signal Processing 15 5 b

ECC Error Correction Code A HED

ECRC End-to-End Cyclic Redundancy Check iy 2] 3 7 AN TU AR AL
ESD Electro-Static Discharge LN GEl

FIFO First In First Out Sttt

FPG FCPBGA FCPBGA #3&
FPGA Field Programmable Gate Array W7 AT g 1B
GCLK Global Clock ESdnlE

GPIO Gowin Programmable 10 Gowin R 4 218 FH 4 i
GSR Global Set/Reset 4 Ry AL AL
HCLK High Speed Clock Fe I B B

INL Integral Non-Linearity R AR

OB Input/Output Block A N i HA AR

LUT Look-up Table X

LW Long Wire K2k

mDRP Mini Dynamic Re-Program Port T B2 P2 R iy 1
MIPI Mobile Industry Processor Interface AT M b B AR 1
OTP One Time Programmable — Y] R

PCle Peripheral Component Interface Express A B AN AR TE
PCS Physical Coding Sublayer VB gwmts 1 =

PLL Phase-locked Loop VRN

PMA Physical Medium Attachment /B ST W
REG Register AR
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5 KT AFM 5.4 BIARZRE S Rt
ANiE. GEBEIE = ax

SDP Semi Dual Port 16K BSRAM 16K D X 1 BSRAM
SEU Single Event Upset LS8 A e

SP Single Port 16K BSRAM 16K i 1 BSRAM
SSRAM Shadow Static Random Access Memory I3 A TR A B LA it 2
TDM Time Division Multiplexing o> 5 H

54 BARIHSERIR

s PSR AT A EOR SRy, AEAE A IR A AR e e IR I, T ER S A m] R

e

MHE: www.gowinsemi.com.cn

E-mail: support@gowinsemi.com
Tel: +86 755 8262 0391

DS1113-1.0.3

47(47)



http://www.gowinsemi.com.cn/
mailto:support@gowinsemi.com

GOWINSE

BEREB EHRX




	版本信息
	目录
	图目录
	表目录
	1 产品概述
	1.1 特性概述
	1.2 产品信息列表

	2 结构介绍
	2.1 结构框图
	2.2 可配置功能单元
	2.3 输入输出模块
	2.3.1 I/O电平标准
	GW5A-25

	2.3.2 I/O逻辑
	延迟模块
	I/O寄存器
	串并转换器DES及并串转换器SER模块

	2.3.3 I/O逻辑工作模式

	2.4 块状静态随机存储器模块
	2.4.1 简介
	2.4.2 存储器配置模式

	2.5 数字信号处理模块
	2.5.1 前加器
	2.5.2 乘法器
	2.5.3 算术逻辑单元
	2.5.4 操作模式

	2.6 MIPI D-PHY
	2.6.1 硬核MIPI D-PHY
	2.6.2 GPIO支持MIPI D-PHY RX/TX

	2.7 ADC
	2.7.1 ADC

	2.8 时钟
	2.8.1 全局时钟
	2.8.2 高速时钟
	2.8.3 锁相环
	2.8.4 DDR存储器接口时钟管理DQS
	2.8.5 长线

	2.9 全局复置位
	2.10 编程配置
	2.10.1 背景升级
	2.10.2 比特流文件加密和安全位设置
	2.10.3 SEU Handler
	2.10.4 OTP

	2.11 片内时钟振荡器

	3 电气特性
	3.1 工作条件
	3.1.1 绝对最大范围
	GW5A-25

	3.1.2 推荐工作范围
	GW5A-25

	3.1.3 电源上升斜率
	3.1.4 热插拔特性
	3.1.5 POR特性
	GW5A-25


	3.2 ESD性能
	3.3 DC电气特性
	3.3.1 推荐工作范围的DC电气特性
	GW5A-25

	3.3.2 静态电流
	GW5A-25

	3.3.3 I/O推荐工作条件
	3.3.4 单端I/O DC电气特性
	GW5A-25

	3.3.5 差分I/O DC电气特性
	GW5A-25


	3.4 AC开关特性
	3.4.1 CFU开关特性
	3.4.2 BSRAM开关特性
	3.4.3 DSP开关特性
	3.4.4 Gearbox开关特性
	GW5A-25

	3.4.5 片内时钟振荡器开关特性
	3.4.6 PLL开关特性

	3.5 MIPI D-PHY
	3.5.1 MIPI D-PHY 输入电气特性
	3.5.2 MIPI D-PHY 输出电气特性
	GW5A-25

	3.5.3 MIPI D-PHY开关特性
	3.5.4 数据时钟时序规范

	3.6 MIPI C-PHY开关特性
	3.7 编程接口时序标准

	4 器件订货信息
	4.1 器件命名
	4.2 器件封装标识示例

	5 关于本手册
	5.1 手册内容
	5.2 相关文档
	5.3 术语、缩略语
	5.4 技术支持与反馈


