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o N v AT EAN R A H R A
_ /\ﬁ/2\3K 4 iﬁu‘)\DI;UT(LUT4) . EZT%? MIPI D-PHY T
- SR AL R - % #5 MIPI DSI fil MIPI CSI-2 RX/TX %2
o I M A ST S Pz 1
- SCREX T B T PR 1 R e - MIPI f& 4 R H@ IE n] ik 2.5
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- YETFTE AR - YEEZ 8 NN EEIEIE AN 2 AN
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- MIPI D-PHY RX/TX {& i 22 BIE 18 5 15

A3k 2.0Gbps
e ¥ MIPI C-PHY RX/TX %

- —/MMIPI Quad, % fi% 3 M=%
YEimIE, fem SCIsIEIE RX/TX
2.5Gsps F LR

e GPIO X £F MIPI C-PHY RX/TX (MIPI
10

o W HFZFh SDRAM #:10, #H 5 % DDR3
1066 Mbps

o SCHFZFI /O HIFArifE
- RO SR LT
mA. 16 mA. 24 mA IRz RE

- XS 110 $RAEST ) Bus Keeper. &
$i7/ T 7L FH A2 Open Drain %y H 1% 3

16/20/24 A~ 15 3£ s

o 16 Na I Eh. 6/8/12 A EfkfE PLL.

e MIPI D-PHY, MIPIC-PHY, PLL & ADC

RS FE N B & 9w 2 - (mDRP)

o izl B

- FF JTAG A B i

- S FZ R GowinConfig it B =

SSPI. MSPI. Master CPU. Slave
CPU. Master SERIAL. Slave SERIAL

- W H JTAG. SSPI X B4 FE SPI

Flash, Hfte=(nr LoE IP 177 s

SPI Flash

- SRR RTT
- SCFFEURFIR O I A i A

- SCFFBCE WAF B IR K2 (CMSER)
- ¥ OTP, #AERHAME— 64 fi7

- CRFRAER DNA #7iH
1.2 FmiEE5%R
* 111 FRERTIR
Eas GW5A-25 GW5A-60 GW5A-138
AR IT(LUTA) 23040 59904 138240
17 %(REG) 23040 59904 138240
oA R A BENLAT i 2 180 468 1080
(SSRAM) (Kb)
POIRFFASBEALAE k2% 1008 2124 6120
(BSRAM) (Kb)
RN N IR e R 2 g 56 18 340
(BSRAM) (/M)
DSP (27-bit x 18-bit) 28 118 298
I 2 BAHIAN (PLLs) 6 8 12
4 JR N 16 16 16
o ok i 16 20 24
LVDS Gbps 1.25 1.25 1.25
DDR3 Mbps 1066 1333 1333
MIPI DPHY f##% 2.5 Gbps (RX/TX), 2.5 Gbps (RX/TX), 2.5 Gbps (RX)

DS1103-1.0.4

2(68)




B4 GWS5A-25 GWS5A-60 GWS5A-138
MIPI DPHY fg#% 4 By miE 4 ol imiE 8 H#iimiA,
1 I E 1 I 2 I il iE
MIPI C-PHY T## - 2.5 Gsps (RX/TX), -
3 =4 dEEiE

ADC 1 2 2

GPIO Bank % 82 11 6

5K GPIO %! 239 320 312

1% HLE 0.9V/1.0V/1.2Vi4 0.9V/1.0V/1.2V 1] 0.9V/1.0V
!

o UIRFEE TR BB EAR, it AR E.
e PIEk GPIO Bank #b, &t & —/~ JTAG Bank, % 4 4~ 1/0, —/ Config Bank, % 14~ 1/0.

o Bl K GPIO HUe 8 83 AN 32 B 25 PR 1] (45 0 T AT AR L A B K GPIO % . Bkt vhmT H s K P
/O BEIES# K 1-2. F 1-3 )% 1-4.

o MEV hitANE LDO, VCC n3L#F 1.2V,

F+ 1-2 GW5A-25 HEEE

GW5A-25
HE [BEE(mm) | R~ (mm) X ,
F P 1/O (True LVDS Pair) [MIPI D-PHY ##1%
LQ100 0.5 14x14 80 (36) -
LQ144 0.5 20x20 109 (50) -
MG121N 0.5 6x6 82 (36) RX/TX, Tl E
4 H 4 iEiE
1 I iE
MG196S 0.5 8x8 114 (53) -
PG196S 1.0 15x15 110 (48) RX/TX, A[HCE
4 Ky g
1 B d
PG256C 1.0 17x17 191 (90) -
PG256 1.0 17x17 184 (88) RX/TX, AIlCE
4 4 imiE
(KL PERE
PG256S 1.0 17x17 194 (93) -
UG225S 0.8 13x13 168 (80) -
UG256C 0.8 14x14 191 (90) -
UG324 0.8 15x15 222 (104) RX/TX, AlE
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GW5A-25
R [BEE(mm) | R~ (mm) :

F P 1/O (True LVDS Pair) [MIPI D-PHY ##1%
UG324 0.8 15x15 222 (104) 4 FyimiE

1 I phiE TE
UG324S 0.8 15x15 239 (116) -
!
RS H GW5SA R7%1 FPGA F= it 3 m 4 KRG ST, WE5% 4.1 #1Fm 4.
% 1-3 GW5A-60 HEFR
ESES GW5A-60
BEE R~ :
- T P G | (G || A O MIPID-PHY | MIPI C-PHY
(True LVDS Pair) |### Bz

UG324A |UBGA |Wire Bond|0.8 |15x15 |222(106) - -
UG324S |UBGA |[Wire Bond|0.8 |15x15 |226(110) - -
PG324C |PBGA |Wire Bond|1.0 |19x19 |205 (97) - -
!

CHH GWSBA £71 FPGA i R an 2 R 5T, WES% 4.1 25 Fir &

% 1-4 GW5A-138 H&EE

GW5A-138
HE BEE(mm) | R~ (mm)
I/O (True LVDS Pair) MIPI D-PHY &%
UG324A 0.8 15x15 221 (106) -
!

SCR T GWSA 2741 FPGA 7 dh B 3t M R S T, 5% 4.1 28 /Far £
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2 ERINA 2.1 ZERIHE

2 SRR

2.1 EEHHEE

2-1 kAR~ EE (GW5A-138)

I lioB| [1oB| |I08]
I
]
— 70 Banki 8 2 = 1 cFu | | cru | [ cru || cru| | cru || cru
I
T CFU o
S s cru || cru||cru| | cru || cru || cru
>
z| PLL | BlockSRAM | [ PLL | D |
T i w
T cru | g Block SRAM PLL
] psp | S
¥ Q0
- CFU | z | CFU | | CFU || CFU | | CFU | | CFU | | CFU
@l PLL | BlockSRAM | | PLL | @] |
2 | )
3 |
) PN
% DSP | Josc|gl|
I CFU l—_—___ R CFU || CFU||cCFU||CFU||CFU||CFU
CFU i |
|
-« /O Bank6 &7 & 8 &9 — \ Block SRAM PLL
\
CFU || CFU || CFU||cCFu||cFu || cru

)
®
o)
®
o}
®
o}
®
o}
®
)
®
o}
®
o)
©
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2.1 ERIHE

2-2 S SR EE (GW5A-60)

<— uedol ® puegqo/| ——>

<— MIPI Bank & I/OBank0 & I/OBank1—>

CFU

CFU

PLL | Block SRAM |

CFU

DSP

CFU
Block SRAM
CFU

DSP
CFU e
CFU

PLL |

ejuedol g uedo/l —r1—>

T ——

<—1/OBank4 & 1/0Bank5 & I/OBank10—»

——

|
|
\
\
1
\

-—

IdIN '8 uego/I

‘_

<— 1/OBank7 & I/OBank0 & I/OBank1—»
CFU
CFU
Block SRAM |
CFU
DSP
CFU
Block SRAM
CFU
DSP
CFU e

PLL |

PLL |

CFU

<—1/0OBank5 & I/OBank4 & I/OBank3 —»

< LL%

ueg 40 @ yued O/l ® 01ueg OYLr >

PLL BIEA A NI Bldk a5 . PRAEBEIRAE EIF

cru | | cru || cru || cru | | cru | | cru
CFU | | cFu || cru || CcrU | | cFU | | cRU
Block SRAM PLL
CFU || CFU || CFU||CFU||CFU||CFU
DSP 0sc
CFU | | CFU || CFU || CFU || CFU || CFU
Block SRAM PLL
CFU || CFU || CFU || CFU || cCFu || cru
|10 ||10B||10B||10B|[I0B| |I0B| 10B||I0B |
& 2-3 Z5tatR SR EE (GW5A-25)
| 1oB||10B||10B||10B||I0B| |I0B] |I0B|
CFU | | CFU || CFU || CFU || CFU || CFU 5
CFU | | cFU || crU || CrU | | cFU | | CFU i
Block SRAM PLL
CFU | | CFU || CFU || CFU | | CFU || CFU
DSP 0sc
CFU | | cFu || cru || cru || cru || cRU
Block SRAM PLL
Q
CFU | |CFU || CFU || CFU||CFU || CFU 2

| 108 ||10B||10B||10B||I0B| |I0B| |I0B |

GW5A %71 FPGA 7=l N & —/NMZ R B lEs, A S5 N H AR (10B), 254N
i T HURERS N iE 4 (BSRAM) B, #7155 4 ¥ DSP. MIPI D-PHY. ADC.
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2 S 2.2 MR E AL T

GW5A %71 FPGA 77 i B2 A (R 2 B 73 vl e B D fig #.6(CFU, - Configurable Logic
Unit). 7EZFNHRIEAT . BIUERERES), ANFERENSSFATEAEAR . 7T E e
JG (CFU) mJURLE &R (LUT4) B, FRZHEE A RIS, HEMNReiE S %
2.2 AJH B T)REHIC .

GWS5A #%1] FPGA 7= il 1) /0 THIR A fEdAth 4L, B Bank A KI5r . 110 BEI5 S HF
RSP ARAE, SCRRS @ TAEREEN. SDR TAE#E. J# A DDR #i:{f! DDR_MEM #i:.
W ENE S 2.3 A Bt pE e

GW5A %751 FPGA 7= VIR SN g #s (BSRAM) TEZR/F N & ATHES, X
FrZ ML BT . TR B RNE S 2.4 et dS a7 1 as 1R

GWS5A #7%1] FPGA 7= N iR T 28 U5 5 A B EL DSP,  wl i & A - () s P Re
WA ESHER, EMERRES % 2.6 X754 .

GW5A %% FPGA 7= i &% MIPI D-PHY, S ¥rtriE (MIPI Alliance Standard for
D-PHY Specification) , fii4< 1.2, HMERIESH 2.6 MIPI D-PHY .

GW5A-60 #4518 k% MIPI C-PHY, 4% KEIHES % 2.7 MIPI C-PHY .

GW5A %741 FPGA 7=/ 8Em T AR ADC, 17 RHES % 2.8 ADC.

GW5A Z7%1 FPGA 7= Nk 7 BAHIE PLL %R . & 34k PLL Bt ag g fe At n] LZE
AR, i A E AN R S 50T DA T BB A0 R B (R AR 0 0) . ARAL TR
TR ST e . R = 5 R AT g AE v I B R % 48, SCFF 1.67MHz 2] 105MHz [ £
BRIEE, v MSPI g fE e B IR (RN Bl BB R 5 # A nT gm A (1 FH i, A
VERHESH 2.9 #1480 [k 2.12 Ji IR #1975 4%

Ak, FPGA SN E 7 FE B nl gt £ 5. 76(CRU, Configurable Routing Unit), A
FPGA Wi AT A SR e o R, ATACEIIREH G (CFU) 1 10B P #7) #i 46 A7 2k 5%
U5, EEIE T CFU NEBBEIEA 10B R IE 5 BTl . A4 Tl nl @it = = 2 S48 FPGA #At:
AR AL, GWSA 5741 FPGA = it 75 & R e 2R, KRR, 4
RBEA, USAIRIEIETSE . HHMERMTSH 2.10 £2/m L E 1. 2.11 HiEHE .

2.2 ATECEThRER T
TR EL T 4 6 (CFU) R MR 8 25 S0k FPGA 7= A A e, Ak s st ]

FH PO AN ] B B2 H (CLS) LA KA B2 1) A E B A7 28 SR UG (CRU) A AR, A AN ml e B A e
A5 P TY I N3 2 (LUT) M D 27 25(REG), WKl 2-4 Fiow.

CFU i n e B I nT iR 45 N 37 L B R AR AR K . HARZERIC. FEMENT
fifs 25 A RS AF it 2% DU P TAERE

XT CFU MH 27458, 155% UG303, Arora V HJl & 1h5E4 5 (CFU) 1 /75
B

DS1103-1.0.4 7(68)



http://cdn.gowinsemi.com.cn/UG303.pdf
http://cdn.gowinsemi.com.cn/UG303.pdf

2 g5k 2.3 i N R

& 2-4 CFU &t mEE

Carry to Right CFU "

CLS3

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

CLS1

CLSO

Carry from left CFU

2.3 NG HARIR

GW5A 251 FPGA 7 i1 GPIO 7 i3 e 2 Fioll L3 P T eb o, M o T o
513 53 B P RRIE G 7 R S B R RO 2 TE R BUSSLF DA % B A
L.

GW5A 2] FPGA 7 i 1A B 7o N BB (10B), - B AL A 224710
Buffer). 41 \4itIB4H(10 Logic) Bk S NAY i 4 FAn 4k VR i TE =M iBoy . Foeh i g2k
VR #0750 B PR 7 (CFU) o T A 2% P 7 (CRU)E .

W 2-5 B, AN B RSB S, 2 B IE N A AL B, AT
DARE L2 A0 B, T DAAE N BB B4 T . N 0 T
BT BRI RS2 20 T AR, S0\ MO T S IR RS, e b, EM I LI 5
WXL, T T R RR R Ao TR VU 7T T Hh M R
P 1A 2 T B
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2 g5k 2.3 i N R

2-5 I0B &t aE

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

Bunnoy
indino

Btgnoa

indu|
Bunnoy
indino
Bunnoy

T ndu|

-
-

Routing

GW5A %1 FPGA 7= i IOB B ZhREHR 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 GW5A-60 $Zfitfi {5 5 Slew Rate 1T

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

o HFIEIR

B N5 H SRR R (SDR) a0 PL A UAE#HE (DDR) 262 Fifi s

2.3.1 I/O HBEFrfE
GWb)HA-138

GW5A-138 #/4£13E 6 4~ GPIO Bank (Bank2~7) , ¥ SerDes Bank D\ — /Mt E
H Bank (Bank 10), Bank 10 t£ 7] L& F 4 1/O Bank, i 2-6 s

DS1103-1.0.4 9(68)




2 LEFA2E 2.3 i N R

2-6 /O Bank £} 7R E (GW5A-138)

=
=

| | puegor |
Hueg O

GW5A-138

Pueg Ol
ejueg Ol

| 10Bank5 | | 10Bank4 | | 10 Bank10 |

£/ Bank 5 7 1/0O HLJR Vegoe Vecio T PAKE AN 3.3V, 2.5V, 1.8V. 1.5V,
1.35V. 1.2V 8¢ 1V, SHBIHLE Vooy EHLHLE N 1.8V,

NXFE SSTL, HSTL % /0 H AAnifE, &4 Bank B2t — M7 2% HU L (VREF).
FI AT DLk 48 10B N B ) VREF J§(0.6V. 0.675V. 0.75V. 0.9V PLIFEET Vo HIELHI

1% (33%,42%,50%,58%), ik £4M B VREF %\ (1 ] Bank HAE&E—AN 110 B HI{E N
415 VREF %i\).

GWH5A %41 FPGA 7= i AN [F] 1) Bank SCHREAN A1) B A BH B, 4045 5y o BHL A 22 43
BHP M. B FRLRH % B A T SSTL/HSTL S N4t . %2 HFH X E T LVDS/PPDS/ RSDS
BN EAERNES % UG304, Arora V aj4F2uiHEH (GPIO) /1155 .

GW5A-138 #5F3CFF 1 110 FE1Y Je 3 7 vl IR L B 4 sk 2-1. 3R 2-2 P

7+ 2-1 il /O B RIS LA E
/O itk | Bim/ES Bank Vccio(V) | HitHBRENEESI(MA) N A
LVDS25 Z253(TLVDS) 2.5/3.3 3.5/2.5/4.5/6 SRR A5 e A A A
BLVDS25 2.5/3.3 3.5/2.5/4.5/6 EZSN S E
RSDS 2.5/3.3 3.5/2.5/4.5/6 SRR A5 e A A A
MINILVDS 2.5/3.3 3.5/2.5/4.5/6 LCD K} 73Kzl 5 %1 3K 3))

R

PPLVDS 2.5/3.3 3.5/2.5/4.5/6 LCD 17/51 5K )
LVDS25E ZEoy 2.5 8/4/12/16/24 OO R AR A
BLVDS25E 25 8/4/12/16/24 Z e L
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2 dikan 2.3 NS B

/O fitrE | RIRIES Bank Vccio(V) | HitHBREhEESI(MA) R FA

MLVDS25E FEG 25 8/4/12/16/24 LCD B J7 9Kk 7)) 5 51| 9Kk 5y
anfk

RSDS25E 25 8/4/12/16/24 RO e RO A B

LVPECL33E 3.3 8/4/12/16/24 i %

HSUL12D 1.2 8/4/12 LPDDR2

HSUL12D_| 1.2 8/4/12 LPDDR2

HSTL15D_| 1.5 8/4/12/16 yeZirAAm

HSTL15D_II 1.5 8/4/12/16 YeZirgAm

HSTL18D_| 1.8 8/4/12/16 yeZirAAm

HSTL18D_lI 1.8 8/4/12/16 YeZirEe AN

SSTL135D 1.35 8/4/12 Tt 1

SSTL15D 1.5 8/4/12/16 1A 1

SSTL18D_| 1.8 8/4/12/16/24 et

SSTL18D_lI 1.8 8/4/12/16/24 peZlizzan|

LPDDRD 1.8 8/4/12/16/24 LPDDR /% Mobile DDR

LVCMOS10D 1.0 4 i AN

LVCMOS12D 1.2 4/8 il Epdm

LVCMOS15D 1.5 4/8/12 T O

LVCMOS18D 1.8 4/8/12/16/24 RN

LVCMOS25D 2.5 4/8/12/16/24 HHEED

LVCMOS33D 3.3 8/4/12/16/24 T

HSUL12 B 1.2 8/4/12 fEfifRE

HSTL12_| 1.2 8/4/12 g

HSTL15 | 15 8/4/12/16 ez

HSTL15_II 15 8/4/12/16 et

HSTL18 | 1.8 8/4/12/16/24 ez an|

HSTL18_II 1.8 8/4/12/16/24 ezl An|

SSTL135 1.35 8/4/12 FAAEH: N

SSTL15 1.5 8/4/12/16 FAEH: N

SSTL18_| 1.8 8/4/12/16/24 FAEH N

SSTL18 I 1.8 8/4/12/16/24 fitz

LVCMOS10 1.0 4 EH RN

LVCMOS12 1.2 4/8/12 HEH

DS1103-1.0.4 11(68)




2 dikan 2.3 N
/O iR | RIRIES Bank Veeio(V) | HitH3EENEESI(MA) R FA
LVCMOS15 BB 1.5 4/8/12/16 HEH N
LVCMOS18 1.8 4/8/12/16/24 bl N
LVCMOS25 25 4/8/12/16/24 AN
LVCMOS33/ 3.3 8/4/12/16/24 R
LVTTL33
LPDDR 1.8 8/4/12/16/24 LPDDR J Mobile DDR
PCI33 3.3 8/4/12/16/24 PC ik ARGt

|’ 2-2 A /O LB IR FIARLE
/O SNFRAE BiR/ESD Bank V¢eio(V) Y FFIR R IR EEE Vrer
MIPI Ehy 1.2 % &
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 % %5
HSTL15D_I 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 % %
SSTL135D 1.35/1.0/1.2/1.5/1.8/2.5/3.3 | % %
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 % %
SSTL18D_lI 1.8/1.0/1.2/1.5/2.5/3.3 % %
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 % %5
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 % %5
HSUL12 BB 1.2 7,57 &
HSTL12 I 1.2 4 &
DS1103-1.0.4 12(68)




2 g5k 2.3 i N B

/0 $NFRIE BiRIE D Bank Vceio(V) X FHR IR BEBE Veer
HSTL15_1 FA it 1.5 = &
HSTL15_1I 15 % &
HSTL18 | 1.8 % &
HSTL18_lI 1.8 4 &
SSTL135 1.35 % =
SSTL15 1.5 % &
SSTL18_| 1.8 % &
SSTL18_lI 1.8 % &
LVCMOS10 1.0 % &
LVCMOS10UD12 1.2 % %
LVCMOS10UD15 15 % %
LVCMOS10UD18 1.8 o o
LVCMOS10UD25 25 % %
LVCMOS10UD33 3.3 % &
LVCMOS12 1.2 2 &
LVCMOS15 15 e o
LVCMOS150D10 1.0 & o
LVCMOS150D12 1.2 & o
LVCMOS15UD18 1.8 P %
LVCMOS15UD25 25 2 &
LVCMOS15UD33 3.3 2 &
LVCMOS18 1.8 o %
LVCMOS180D10 1.0 P %
LVCMOS180D12 1.2 P &
LVCMOS180D15 1.5 P %
LVCMOS18UD25 25 P &
LVCMOS18UD33 3.3 P &
LVCMOS25 2.5 & o
LVCMOS25UD33 3.3 & %
LVCMOS33/ 3.3 e o
LVTTL33

LVCMOS330D25 25 P %
LPDDR 1.8 P 7&
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2 LEFA2E 2.3 H i AR

I/O B NFrAE BigR/ES Bank V¢cio(V) T FEFIRFIEI BBEE Vrer

PCI33 FA i 3.3 & =

VREF1_DRIVER 1.8/1.2/1.35/1.5 5 &
GW5A-60

GW5A-60 I/0 tu#5 11 4~ GPIO Bank, It4) Bank12 24 JTAG Bank, H 4 4~ 10, K
2-7 Jlss
2-7 /O Bank % BB (GW5A-60)

| 10 Bank1 || 10 Bank2 |

AHd-Q
IdIN

Zljueg
ovir

AHd-O
IdN

ojueg
Ol

GW5A-60

Pueg
Ol

SHueg
Ol

| 0lLyuegol | | L1jueg Ol | |

10 Bank8 10 Bank7 10 Banké

10 Bank9

4 Bank A 3L 1/O HLJE Vegioo Veco M BARE AN 3.3V, 2.5V, 1.8V. 1.5V, 1.35V
B 1.2V PR B LR Ve fEFLFEE N 1.8V, 2.5V BL 3.3V,

NCFE SSTL, HSTL %5 1/0 fy AbrilE, &4 Bank 8@t — N7 1525 LK (VREF).
FH AT AR A A 1OB 4 & ) VREF (0.6V. 0.75V. 0.9V. 1.25V. 1.5V BLEIET Veeo

(I L5 HE 1 (36%0,50%,64 %), tH T4 VREF i A (fii ] Bank F{E&E—AN 1/0 &I
AN VREF #i\ ).

GWH5A %751 FPGA 7= i AN A 1) Bank SCREAN A1) BRI BH S, 045 By F B AN 22 53 HY
BH WA i FERH % B A T SSTL/HSTL SN h . %4 X E T LVDS/PPDS/ RSDS
HIN. VEMERHNES % UG304, Arora V iJ 4248 /H &I (GPIO) JH 155 .

GWS5A-60 SZRFI1 11O -7 i/ I IR L B a3k 2-3. 3R 2-4 ik

*® 2-3 Mt /O BRI HFIEACE
/O fihtrE | RIRIES Bank Vceio(V) [ #IHIERNEESI(MA) R FA
MIPI_CPHY | 24(TLVDS) 2.5/3.3 2 Bk b 25 e
MIPI 1.8/2.5/3.3 2 sl b 3 25 B2 11
MIPI_3MA %4 (ELVDS) 1.8 3 R 5l b A P 28 4 1
MIPI_4MA 1.8 4 F 5l b AL P 2R 42 1
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2 dikan 2.3 NS R

/O fitrE | RIRIES Bank Veeio(V) | #HiIREhEE N7 FA

LVDS25 Z43(TLVDS) 2.5/3.3 3.5/2.5/4.5/6 RN e O A A

BLVDS25 2.5/3.3 3.5/2.5/4.5/6 % m R AL

RSDS 2.5/3.3 3.5/2.5/4.5/6 SR R e U A B

MINILVDS 2.5/3.3 3.5/2.5/4.5/6 LCD It} F 35l 55 41 5K 5))
O

PPLVDS 2.5/3.3 3.5/2.5/4.5/6 LCD 17/3|9Kzh

LVDS25E FEoy 25 8/2/4/6/12/16 RO R v R A

BLVDS25E 25 8/2/416/12/16 % s i A AR

MLVDS25E 2.5 8/2/4/6/12/16 LCD I J7 3K 5)) 5 41 3k 5y
wEEn

RSDS25E 25 8/2/416/12/16 RN R R S 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 yeZirgeAm

HSTL18D_|I 1.8 8/2/416/12/16 yeZirAAm

HSTL18D_lI 1.8 8/2/4/6/12/16 YeZize AN

SSTL12D_| 1.2 8/2/4/6 et

SSTL135D_| 1.35 8/2/4/6 fEftdE

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

SSTL18D_| 1.8 8/2/416/12/16 ez 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 FiAt %

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 HEH

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 RN

LVCMOS33D 3.3 8/2/416/12/16 i

HSUL12 B g 1.2 8/2/4/6 FAti
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2 dikan 2.3 N
/O iR | RIRIES Bank Veeio(V) | HitH3EENEESI(MA) R FA
HSTL12_1 BAi 1.2 8/2/416 yeZirAAm
HSTL15 | 15 8/2/4/6/12 YeZi e AN
HSTL18_|I 1.8 8/2/4/6/12/16 ez
HSTL18_lI 1.8 8/2/4/6/12/16 ez
SSTL12_| 1.2 8/2/4/6 et
SSTL135_| 1.35 8/2/4/6 ezl an|
SSTL15_| 1.5 8/2/4/6/12 fPtid
SSTL18_| 1.8 8/2/416/12/16 FAAt %
SSTL18_lI 1.8 8/2/416/12/16 FiAt %
SSTL25 | 25 8/2/416/12/16 FAEHE N
SSTL25 1 2.5 8/2/416/12/16 yeZirAAm
SSTL33_| 3.3 8/2/416/12/16 1z
SSTL33_lI 3.3 8/2/416/12/16 frie
LVCMOS10 1.0 2/4 gl EEE N
LVCMOS12 1.2 8/2/4/6 i EEE N
LVCMOS15 1.5 8/2/4/6/12 AN
LVCMOS18 1.8 8/2/4/6/12/16 AN
LVCMOS25 25 8/2/4/6/12/16 W
LVCMOS33/ 3.3 8/2/416/12/16 i
LVTTL33
LPDDR 1.8 8/2/416/12/16 LPDDR % Mobile DDR
PCI33 3.3 8/2/416/12/16 PC ik AR5t
R 2-4 WA I/O LB R BH AR E
/0 HINFRIE BkIES Bank Vccio(V) X FHRTFIEIR BEBE Vrer
MIPI_CPHY By 1.2/1.5/1.8 % %
MIPI 1.2/1.5/1.8 % %
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 % %5
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 & 75
MINILVDS 2.5/1.0/1.2/1.5/1.8/3.3 % %5
PPLVDS 2.5/1.0/1.2/1.5/1.8/3.3 7,57 o
HSUL12D 1.2/1.0/1.5/1.8/2.5/3.3 % %
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2 g5k 2.3 i N R

/0 $NFRIE BiRIE D Bank Vceio(V) X FHR IR BEBE Veer
HSTL12D_| FEhy 1.2/1.0/1.5/1.8/2.5/3.3 F 4
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_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 % %
SSTL18D_lI 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 % %5
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 % %
HSUL12 B 1.2 P %
HSTL12_| 1.2 2 &
HSTL15_| 15 2 %
HSTL15_lI 15 P %
HSTL18_|I 1.8 & o
HSTL18_lI 1.8 & o
SSTL135 | 1.35 & o
SSTL15_| 1.5 & o
SSTL18_| 1.8 & &
SSTL18_I 1.8 & &
SSTL25 | 2.5 & o
SSTL25 I 25 P %
SSTL33_| 3.3 P %
SSTL33_lI 3.3 2 &
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2 g5k 2.3 i N R

/0 $NFRIE BiRIE D Bank Vceio(V) X FHR IR BEBE Veer
LVCMOS10 B Ui 1.0 & 7£r
LVCMOS12 1.2 2 5
LVCMOS15 15 & 7&
LVCMOS18 1.8 & o
LVCMOS25 2.5 e o
LVCMOS33/ 3.3 e o
LVTTL33

LPDDR 1.8 & o
PCI33 3.3 P &
LVCMOS10UD12 1.2 2 &
LVCMOS10UD15 15 & o
LVCMOS10UD18 1.8 e o
LVCMOS10UD25 2.5 & o
LVCMOS10UD33 3.3 2 %
LVCMOS120D10 1.0 P %
LVCMOS12UD15 1.5 2 &
LVCMOS12UD18 1.8 p %
LVCMOS12UD25 25 P %
LVCMOS12UD33 3.3 & o
LVCMOS150D10 1.0 P %
LVCMOS150D12 1.2 s &
LVCMOS15UD18 1.8 P &
LVCMOS15UD25 2.5 & o
LVCMOS15UD33 3.3 & %
LVCMOS180D10 1.0 & o
LVCMOS180D12 1.2 P %
LVCMOS180D15 1.5 2 %
LVCMOS18UD25 25 2 &
LVCMOS18UD33 3.3 o %
LVCMOS250D10 25 P %
LVCMOS250D12 3.3 & o
LVCMOS250D15 1.5 P %
LVCMOS250D18 1.8 P &
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2 ERINA 2.3 % N AR R

/O i NFR/E BiR/ESD Bank Vecio(V) T HEIRFIEI B BE Vrer
LVCMOS25UD33 | i 3.3 P %
LVCMOS330D10 1.0 P &
LVCMOS330D12 1.2 v o
LVCMOS330D15 1.5 & %
LVCMOS330D18 1.8 & o
LVCMOS330D25 25 P %
VREF1_DRIVER 1.8/1.2/1.5/2.5/3.3 % e
GWb5A-25

GW5A-25 #5- /IR 110 A45 8 > GPIO Bank, It4) Bank10 & JTAG Bank, f 4 4
IO, Bank11 & Reserved Bank, & 1 710, & 2-8 fix.

2-8 I/O Bank 377~ E[E (GW5A-25)

| I0Bank7 | | 10Banko | |10 Bank1 |

0ixueg
ovIr

GW5A-25

ued Ol

2Aueg Ol

L jueg
ansy

[1an ]

| 10Banks || 10 Bank4|| 10 Bank3 |

A~ Bank AL 1/0 IS Vegioo Veeo PIBAREN 3.3V, 2.5V, 1.8V, 1.5V, 1.35V
5 1.2V BB Voo fEHLH SR 2.5V, 3.3V,

NCHF SSTL, HSTL %5 1/0O #y ANbrvkE, 4> Bank &4t — N7 K5 2% B K (VREF).
F P AT LU £458 A 10B 4 & 1) VREF J5(0.6V. 0.75V. 0.9V. 1.25V. 1.5V PLAFET Vego

FI EL A3 LT (36%,50%,64 %), tH AT F4M K VREF %\ (il Bank HAE & —AN 110 & JHI{E
KA VREF i\ ).

GW5A %1 FPGA 7= i AN 1) Bank SZHRFANFE ) B A BH B, 046 B B BH RN 22 43 FE
BHP M. i FRLRH % B A T SSTL/HSTL S AN th . %2 HFH X E T LVDS/PPDS/ RSDS
BN VEAGRIHES % UG304, Arora V o 4fid/HE I (GPIO) M 15/ .

GW5A-25 Z51F3CFEH 1/O S8 K34y il I Bl B ke 2-5. 38 2-6 i
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2 dikan e 2.3 NS B
3 2-5 il /O KB ER5IFEACE

/O MithFRE | BRum/ES Bank Veeio(V) [ #ItHIEENEESI(MA) N7 FA

MIPI_CPHY | Z/3(TLVDS) 2.5/3.3 2 sl b B 25 5z 1

MIPI 1.8/2.5/3.3 2 sl b #4552 1

MIPI_3MA #4y(ELVDS) 1.8 3 sl b 3 25 B2 11

MIPI_4MA 1.8 4 gk b 25

LVDS25 Z43(TLVDS) 2.5/3.3 3.5/2.5/4.5/6 FRON e R A B

BLVDS25 2.5/3.3 3.5/2.5/4.5/6 EQSNLE €/

RSDS 2.5/3.3 3.5/2.5/4.5/6 RN A e A A A

MINILVDS 2.5/3.3 3.5/2.5/4.5/6 LCD I J7 3K 5)) 5 41 3k 5y
wEEn

PPLVDS 2.5/3.3 3.5/2.5/4.5/6 LCD 47/%1 355

LVDS25E FEy 25 8/2/416/12/16 SR R e RO A B

BLVDS25E 25 8/2/416/12/16 % m R B AL

MLVDS25E 2.5 8/2/4/6/12/16 LCD i /7 Bk 51y 5 41 Bk 5y
an

RSDS25E 25 8/2/416/12/16 OGS R R S A

LVPECL33E 3.3 8/2/416/12/16 i

HSUL12D 1.2 8/2/4/6 LPDDR2

HSUL12D_| 1.2 8/2/4/6 LPDDR2

HSTL15D_| 1.5 8/4/12 FAEH N

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

HSTL18D_II 1.8 8/2/4/6/12/16 yeZirgAm

SSTL12D | 1.2 8/2/416 yeZir A Am

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

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

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

SSTL18D_I 1.8 8/2/4/6/12/16 et

SSTL25D _| 25 8/2/416/12/16 ezl an|

SSTL25D_ I 25 8/2/416/12/16 FPtide

SSTL33D_| 3.3 8/2/416/12/16 FAAt %

SSTL33D_I 3.3 8/2/416/12/16 FiAt %

LPDDRD 1.8 8/2/416/12/16 LPDDR /% Mobile DDR

LVCMOS10D 1.0 2/4 AR

LVCMOS12D 1.2 8/2/4/6 E R
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2 dikan 2.3 N
/O iR | RIRIES Bank Veeio(V) | HitH3EENEESI(MA) R FA
LVCMOS15D | 4> 1.5 8/2/4/6/12 HEH N
LVCMOS18D 1.8 8/2/4/6/12/16 bl N
LVCMOS25D 25 8/2/4/6/12/16 AN
LVCMOS33D 3.3 8/2/416/12/16 R
HSUL12 B 1.2 8/2/4/6 fEfifREe N
HSTL12_| 1.2 8/2/4/6 ez an|
HSTL15_| 1.5 8/2/4/6/12 FPtide
HSTL18 | 1.8 8/2/416/12/16 FPAt %
HSTL18_lI 1.8 8/2/416/12/16 peai g
SSTL12_| 1.2 8/2/4/6 FAEH N
SSTL135 | 1.35 8/2/4/6 yeZir e AN
SSTL15 | 1.5 8/2/4/6/12 yeZirgAm
SSTL18 | 1.8 8/2/416/12/16 yeZir A Am
SSTL18_II 1.8 8/2/4/6/12/16 YeZirEe AN
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 fAte
SSTL33_lI 3.3 8/2/416/12/16 peafizzan|
LVCMOS10 1.0 2/4 AN
LVCMOS12 1.2 8/2/4/6 i AN
LVCMOS15 1.5 8/2/416/12 il Epdm
LVCMOS18 1.8 8/2/416/12/16 T O
LVCMOS25 2.5 8/2/4/6/12/16 HWHEEN
LVCMOS33/ 3.3 8/2/416/12/16 T B
LVTTL33
LPDDR 1.8 8/2/416/12/16 LPDDR J Mobile DDR
PCI33 3.3 8/2/416/12/16 PC Flik ARG

I 2-6 A /O LB KRS FIAACE
/O SINFRE BURIES Bank Vecio(V) X FFIRTEIET BEEE Virer
MIPI_CPHY Gy 1.2/1.5/1.8 4 &
MIPI 1.2/1.5/1.8 % o
ADC_IN 2.5/1.0/1.2/1.5/1.8/3.3 4 o
LVDS25 2.5/1.0/1.2/1.5/1.8/3.3 % %
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2 g5k 2.3 i N R

/0 $NFRIE BiRIE D Bank Vceio(V) X FHR IR BEBE Veer
BLVDS25 oy 2.5/1.0/1.2/1.5/1.8/3.3 i 7£r
RSDS 2.5/1.0/1.2/1.5/1.8/3.3 i 7&
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 % &
SSTL135D_| 1.35/1.0/1.2/1.5/1.8/2.5/3.3 | % %
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 % %
SSTL18D I 1.8/1.0/1.2/1.5/2.5/3.3 % %5
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 % %
HSUL12 AL 1.2 = &
HSTL12_| 1.2 & 5
HSTL15_| 15 & &
HSTL15_lI 1.5 & &
HSTL18 | 1.8 & &
HSTL18_lI 1.8 & o
SSTL135_| 1.35 P %
SSTL15_| 1.5 P %
SSTL18_| 1.8 2 &
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2 g5k 2.3 i N R

/0 $NFRIE BiRIE D Bank Vceio(V) X FHR IR BEBE Veer
SSTL18 I AL 1.8 = &
SSTL25 | 2.5 & o
SSTL25 I 2.5 & &
SSTL33_| 3.3 = %
SSTL33_lI 3.3 & %
LVCMOS10 1.0 & o
LVCMOS12 1.2 P %
LVCMOS15 1.5 P %
LVCMOS18 1.8 2 &
LVCMOS25 25 o %
LVCMOS33/ 3.3 P %
LVTTL33

LPDDR 1.8 & o
PCI33 3.3 P %
LVCMOS10UD12 1.2 P %
LVCMOS10UD15 1.5 2 &
LVCMOS10UD18 1.8 p %
LVCMOS10UD25 25 P %
LVCMOS10UD33 3.3 & o
LVCMOS120D10 1.0 & o
LVCMOS12UD15 15 & 7&
LVCMOS12UD18 1.8 & 7&
LVCMOS12UD25 2.5 & o
LVCMOS12UD33 3.3 & %
LVCMOS150D10 1.0 & o
LVCMOS150D12 1.2 P %
LVCMOS15UD18 1.8 2 %
LVCMOS15UD25 25 2 &
LVCMOS15UD33 3.3 o %
LVCMOS180D10 1.0 P %
LVCMOS180D12 1.2 & i
LVCMOS180D15 1.5 P %
LVCMOS18UD25 25 P &
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2 SR 2.3 H NHh R
I/O M NFRAE BiR/ES Bank Vccio(V) & =3y vl EBEE Vree
LVCMOS18UD33 | ffiji 33 & 3
LVCMOS250D10 25 & 3
LVCMOS250D12 3.3 & =5
LVCMOS250D15 1.5 & 5
LVCMOS250D18 1.8 & i
LVCMOS25UD33 3.3 & i
LVCMOS330D10 1.0 & F
LVCMOS330D12 1.2 & i
LVCMOS330D15 1.5 = Fa
LVCMOS330D18 1.8 = i
LVCMOS330D25 25 = e
VREF1_DRIVER 1.8/1.2/1.5/2.5/3.3 5 =
2.3.21/0 iZi§
2-9 & GW5A %1 FPGA 7= 5 i 110 32 48 1% Hi 5859 o
& 2-9 1/0 iZEwmH ~EE

[mmmmmmmmmmm

|

|

|

:TXI TRIREG

|

|

I A

| '

I » OSER

|

|

|

|

: DI » OREG

|

|

|

2-10 Jy GW5A #7%1| FPGA 77 il: [) 1/0 B A\ H 53 -
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2 LEFA2E 2.3 H N R

2-10 /O BEMN~EE

|
: IDELMUX
|

» IREG—— > Q

GW5A R%1 FPGA 7= i1 110 & 5 i AH i e i B U0 T -
HEIRFR IR
2-11 LR IODELAY . H/~ 1/0 #i6s & IODELAY #8, F AT LUl i A A
/0 3G mAA Y delay FH TR MmN 5 5 HER . B BHIEEN A Ty SIEAT
DAL AO ZEIR 2P 5y DLYSTEP. IODELAY S ZEIR I ] A Tootay = Tayorset T Tatyunit
DLYSTEP, SIEIRZHB AR 2-7 Fis.
#< 2-7IODELAY RERSE

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

& 2-11 IODELAY ;r=E

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

A = e IR 1) 77 2
o AT
o ZIATEH], LA LEA I TR AR R SN A YR E R e
o [iE M
I/O &%
Kl 2-12 5 1/0 a8, &> 1/O # 2 ] AL N 27 4745 IREG. % th ar f7 4%
OREG Fl =& % /7 %% TRIREG.
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2 g5k 2.4 GRS REALAT fif 25 Bk

B 2-12 /0 EEHJBREE
D Q—
T
E -~ >~ CLK
=

pe gl

o CE FJLAZmFE NIKHL -5 24(0: enable)sk = Hi 45 %4(1: enable).
o CLK ] LAgife Ay Tl ok T PR i &

o SR 1 LAgwFE NIFID 520 1) SET/RESET 8¢ LR (disable).

o Zifrdn il LAgmFE N 75 /745 (DF F) B8 4745 (Latch).

& H45#EE DES NI R55#8% SER 1RIR

GW5A #%1] FPGA 7 il SCRF 2 Fi b A A U R A0 R e it DB, Atk 2-8 s

T 2-8 IIFHU R H/FH BELR
I NL e YL R
PN 1:2/1:4/1:7/1:8/1:10/1:14/1:16 / 1:32
iy 2 R 2:1/4:1/7:1/8:1/10:1/16:1/ 14:101
E!
GW5A-138 A3 HF 14:1,
233 1/0 BEIEERN

GW5A %51 FPGA 7= 1/0 385307 20 TAFRR. S TR, 1/O(ak 110
ZE B SN A IR B B B 5. IG5 INOUT 55 K& =&k B 55 (i =& H
AR T).

KT /0 B TAERNKFEAME R, WS% UG304, Arora V mj 45748 /1 EH#IGPIO) /1]
JIIEE

2.4 BORBSASHAHL A SA B4R
2.4.1 &9y

GW5A Z7%1 FPGA 7= i $efit 7 3 & HUIR S ASBENIAZ it 25 THUR . X LS A7 At s BT IR 42 s
HAal, DATIIIER, DA FPGA [Ed . IR N HOIR S S BENLAE 1 7%
(BSRAM) . BSRAM #&fit 5 Fie . iy A (Single Port) , XU 4 (Dual
Port) , X0 0, (Semi Dual Port) , # ECC IhfEIDh X A%, (Semi Dual Port
with ECC function) & Rz, (ROM) .

FE PR B SBENAF R BTN P B e ERE B4 T /. DL R & BSRAM 2 HF
25 PP I RE -
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2.4 YUIRig SR A LDk

e —3t BSRAM %N 18 Kbits, #: =i Al it B v 36Kbits

o ISR n] 15 %] 380MHz

o SR FLb AR 2
o STHFRU MR
o SR AR
o SCHFHT ECC DhREM Py X H A, $2ft ECC il ke 21 # D fig
o SCRFRBRAFE AR

o Kudla % B R SCHRF 72 bits

e 7 ¥F byte-enable ThfE

o Xy 1A AN g Xy 11 A5 SO 5 S BT i 6 9 B v

o AR SRR A A7 AR i HY BIOS R i L
o i ¥ Normal # = F1 Write-Through 5=,

MNP SCRFRIP BN

[ 0N

\

2.4.2 FHESSIEEN
GW5A #7%1 FPGA 7= i I HUIRER S BEN LA 4% 0T SCRE 2 M 96 52, Wik 2-9 Fow.
% 2.9 FIEBEETE

EhaE YT E SN B T=toE S 17 CTa TS S i il PR TPE

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
2Kx 8 2K x 8 2K x 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 2Kx 9 2K x 9 2K x 9 - 2Kx 9
1K x 18 1K x 18 1K x 18 - 1K x 18
512 x 36 - 512 x 36 - 512 x 36

36Kbits!"! - - - 512 x72 -

!

25K #8FANSCHFy ECC Dyt X H AR

% e B i AR B A B8 2 14N B 2% UG300, Arora V 17145 (BSRAM &
SSRAM) 11/ 75 -
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2 ERNA 2.5 Hp (55 A E s b

2.4.3 ECC
Bk SBEHLF i A2k BSRAM N B ECC A% b, 5 T 8m e A7k i F2
HEAT A Rl IE o B 0 R
o {7 SDP 512 x 64 (T 3 ¥F ECC & irAuill & 4 1k
o 7 HF 64-bit SRAM ##Eh 1 bit 5% 4 IE, 2 bits FH 1AK%
o 72-bit ECC itk {d 2 64-bit FlE LA 8-bit parity bits(f2 46 17)
o 5 31 AL 63 73 FF 1 bit & 2 bits £5iREAN

2.5 W E SRR

GW5A #7%1 FPGA 7= i B 5 & 1 DSP %, 1% DSP fi@ak J5 vl i 2 F P i s PR
BB SR, W FIR, FFT #it4. DSP BAEI Fikaefae .. RIFFH R, T
)=

DSP FEan T
o 3FhTEE (12X12, 27X18, 27X36) [iFeikis
e 26-bit Hi iN#s DI fE
o 48-bit M HAR/Z iz H T
o XHFALLIRE
o ZNIfeyk s nTaE i G I SN B K HAE A T (1) ek
o CFF27X18 LB RN FemIhpE
o CFEMIAN 12X12 FeiF KA 5 BmThRe
o RFFE AT MK LR 55 B Th g
o KR RAHTTTHRIE

A~ DSP 3L il =370 ks
o HiNAR
o JEVkidE
o HARZHAIT
2.5.1 BIINES

B~ DSP (& —Naings, SEBTN. TRARAL I RE .

R NER AL T DSP BT, A P84 i
e 26-bit #i A\ C;

o JHAT 26-bit fi N A B SIA.
TN N\ iy B S A A A AR AN 55 R AR
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2 LRI 2.5 Hr {5 5 A B AR

2.5.2 kEER
£~ DSP A8 —4 27 x 18 (332 2% MO(multipliers)fl—/> 12 x 12 [)IRe%: 4%
M1 (multipliers), %28 (multipliers)fs TRIMNAR 2 f5, HRSEIRIEIZ R, i\ b Fld H v
SRR A7 A7 A U 55 B AR 2
FeiAs MO SCHF I B AR L4
o /27 x 18 L
o —M12x12 i
o %> DSP n] DAL & il —A™ 27 x 36 Teikas
Feidids M1 DCCFFILE N —AN 12 x 12 FRikas .
ey E e MO FNSReiESE M1 [EIRTIC B M 12 x 12 Ferks%, L ALU f#ggrnt, a7 LLSzEl 12 x
12 SUM #53.

253 HARIZIEHEIT
T~ DSP A& — /MU 48 fir ALU, SEXFaRiELR D Re it — 20 hnag, N\ i F i
Ui 35) SRR AT A7 e L ORI S5 B AR 5, S HPaRRIA AR MO Tt . FRRVEES M1 B (B 48bit #AEXL
D) . ALU Zuifm A Sz ALU it e i 8igh 2 PRE_LOAD AE A2z 5
2.5.4 BRI
I MG 5 AT SCI DSP 2 AR a0 BRAER T
o I (multiplier) i
e JvL BN (accumulator) iz
o FeiksRA R

RKTHFAE TR E Z NG E, S5 UG305, Arora V 21515 547 7F(DSP)
I TERT o
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2 ERNA 2.6 MIPI D-PHY

2.6 MIPI D-PHY

2.6.1 f#% MIPI D-PHY

GW5A Z%1] FPGA 7= 5 N ki #% MIPI D-PHY RX/TX. % D-PHY @&H T & 478~ H
(Display Serial Interface, DSI) Fl& 17 HH% k#:10 (Camera Serial Interface, CSI-2) .
FEREA T
o S FitriE (MIPI Alliance Standard for D-PHY Specification>> , RA 1.2,

o WHFHMEIH(HS, High-speed)ti=, HuifiE B s R i e ik 2. 5 Gbps, PAZH i S
10 Gbps (4 BEEPRIEE) , M R 20 Gbps (8 E%éﬂz%’E

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

o XHFPAMKIIFE(LP, Low-power)ifERi, HiffL4i#E 2y 10 Mbps.

o ErEMFEIL, WIEAAINFE (Word Alignment) FllEiE 5% 5% (Lane Alignment) .
e MIPI D-PHY RX 3Z#F 1:8 {5 1:16 Fix.

e GW5A-25 J GW5A-60 234 MIPI D-PHY TX 3Z#F 8:1 5 16:1 =,

e X fF MIPI DSI 1 MIPI CSI-2 ¥ = .

o fifiiZ MIPI D-PHY % H 1 MIPI Bank.

RTF Gowin MIPI D-PHY B Z #4155, &2% 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=Fh 10 28%. TLVDS . ELVDS X
MIPI 1O,

FIi 5 GW5A £7%1 FPGA 7=/ #32 #ri@ik TLVDS/ELVDS 10 25 szl 4% MIPI D-PHY
RX/TX. {#i /] LVDS/ELVDS 10 &5z MIPI D-PHY i}, 75i#id LVDS25(E)+LVCMOS12
(177 AR MIPIHS F MIPI LP, FF75 248 RSN BH M4 . ¥4 GWSA %1 FPGA 7~
i SCRF MIPI-IO 282 MIPIIO SRR 7 FIBH 2%, SCRF HS A LP 1) E 3h17)#. GW5SA
AR5 FPGA 7= (1) MIPI 10 B FRIE I ank 2-10 Fios o

HARK) 10 SLEUR F 4him gz 738, " BAS% IPUG948, Gowin MIPI D-PHY RX TX
Advance /15 > “4 TIGeiR” .

# 2-10 GW5A 2% FPGA =i MIPI 10 (B T #5%

= MIPI RX MIPI TX

GW5A-25 Fif Bank (JTAG Bank Fl1 Reserved Bank | fif5 Bank (JTAG Bank fl1 Reserved Bank [
FR4h) 4h)

GW5A-60 | A Bank (JTAG Bank Bx41) Fi# Bank (JTAG Bank &41)

GW5A-138 | i Bank -
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2 ERINA 2.7 MIPI C-PHY

TR
o HrFriE (MIPI Alliance Standard for D-PHY Specification) , 4 1.2.

o THFEIE RX Al TX #8482 10, RX A&k 5 Bl 1 fi =1 1) ik 1.5Gbps TX A& i 2 FIH 1E
= A ik 1.6Gbps.

o I EFHAEH(HS, High-speed)ifi= .

o ERAMKIIFE(LP, Low-power)#fERim

o SFFHATIIE(HS, High-speed)udls # o 7 1i ddn ..
o ¥ MIPI D-PHY TX 8:1 #i:5 16:1 #ixk.

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

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

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

2.7 MIPI C-PHY

2.7.1 i# MIPI C-PHY
GW5A-60 W itkfififZ MIPI C-PHY RX K& TX, B @B AR R, FEEH T4
LA G AL PR 2% 2 R ) En B AT
o U HHEiE MIPI C-PHY V1.2,
e — /N MIPI Quad, Frf% 3 AN =LREIRIEIE, RX/TX Sl # R i = vl ik 2.5Gsps
e MIPI C-PHY RX SZHfmidtii =, S A 2+ Wizl
e MIPI C-PHY TX 3z it
o SCRERUMMR IR, HdE A& a2 i = v I8 10Mbps.
o RX =i =3 ¥F De-skew Djfit.
o RX SR MEIMAS, A K Delta I{H > 8dB.
o CHFALP 5 (FTiE)
2.7.2 GPIO X # MIPI C-PHY RX/TX
GW5A-25 } GW5A-60 1] GPIO 3 # MIPI C-PHY MIPI IO 4%, i#iid MIPI C-PHY 10
R AT LASZIL MIPI C-PHY RX/TX.
FERHEW T
ST RRE MIPI C-PHY V1.2
SO 3 A= 2 m
324 MIPI C-PHY RX
324 MIPI C-PHY TX
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2 ERINA 2.8 ADC

2.8 ADC

2.8.1 ADC

GW5A-138 2 GW5A-25 234 N 4K T 8 iEi& 10 bits Delta-sigma f¥#E e gs, J&—
FARINFE, KJW Y delta-sigma ADC.

44 FPGA MTwiEiB A )1, VAR NIRRT . AR T, 1% ADC 1] BAi
RS DAY IS U PR R B A K R AR R AN SR . AR, FPGA R E B H i nl e
H GPIO £ DLz ADC G581, 85 ADC [ IEIE, 1T LA 2 O 1 A8 1) iU
B R A T SRR W K

FERHEW T
o 25K 3/ ADC M4 11
e 138K #&ff ADC 4. 2 M
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

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

GW5A-60 23 F£E i T SARADC. SARADC JAy— kI I =5 5 R FE ) 13bits ADC,
REEIH L B E M S B R K, @ N TR ER SR E NS EERET:

o ZEHLIE: NWEMF I

o fIFEKEE: 13 bits

o KAER 4. 10MHz ~ 300MHz
o R N5 FVEH: 0-1V

o EE Sl -1V ~1V

o HIRfEEIFELE: +/-0.2mV
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2 ERINA 2.9 4

2.9 A4

I BT YR S AT A 0T FPGA S REI N H 220 2. GWSA 251 FPGA P2 e fit 7% H
2RI N 4 (GCLK), BERGERESBISAT TG R, BT GCLK i, dfeft 7 aitHEr
(PLL) . mi#i e HCLK F1 DDR f#fif &5 82 H E ik b it e DQS S5 I8 535
2-13 RHFFTHEIRE (GW5A-138)

PLL PLL

GCLK MUX »
(Top Half)

300D |euoiboy

_ Raoeuabey
ﬁlj:ﬂ:ll:ﬂljjlﬁl I [ ]

30010 |euobey
Zxueg o/l

PLL

Y

GCLK MUX ——
— (Bottom Half) |

300D |euoibey
£xueg o/l

—_———_———

[ P | [ P | [ P | [ P |

[;
(0 0

Regional Clock Regional Clock
/O Bank 5 /0 Bank 4
o voBank O bas | Hek HCLK_MRCC
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2 g5k

2.9 K

L1 4ueg o/l AHd-O IdIN AHd-Q IdIN

0l %ueg o/l

9xueg o/l

2-14 SRR TR IR (GW5A-60)

SerDes Bank 0 /O Bank 1 /0 Bank 2
[ ] CII—11 1 CII—111
| | PLL PLL —
IS
— [vy)
jo)
=]
=
w
] I
- o
GCLK MUX m %;
PLL »
PLL —
| I
[vy)
— ==
3
— =
PLL o
PLL
| | PLL PLL
-
[ T 11 [T 1 [I1 [ | 111 ]
1/0Bank 9 I/OBank8 1/OBank7 I/OBank6
/O Bank ooas L nok L. HeLk MRce
2-15 RIS BRIR(GW5A-25)
I/0Bank 7 I/0 Bank 0 1/0O Bank 1
[ e P | ...|.u:| ...... |.!. 1
— _ |
PLL PLL 1z
K 15
O 1 1 O [ 1w
: GCLK MUX 8
O N 1 Y N =
-f1mr T T N N
=
— e |||
1 @
| = | g
_______ TRL | |3
...... . o
E]
=
[ —1- | .|.u:|.. |D
..... oBaks  vosmea  vosara
[ 1/0 Bank o oas | Hok

2.9.1 £/ # ~ 2.9.4 DDR /7 Z4 B L1 #1 &7 DQS 45 i fal B4R, x T4 R,

I B BAHIE K DDR A7l 5% F 8 ik et B DQS 45 58 2 VR40(E B K

Arora V 1] £ % Ji(Clock) 1 /15 -
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2 ZERNA 2.9 4

2.9.1 £ FHiT

GW5A #7%1 FPGA 7= i34t 16 M4 mil e . GCLK HIRI 2 sk B & FIR £ & . PLL
Ffrt . SERDES Wf4h. HCLK K UK M m geck Ui, i % H IR Shdm N & B A 8
UFRORS P RE, TSI 4 R IR S

2.9.2 SRR

GWS5A %51 FPGA /= it (1 i £ HCLK, HA KBS AR 2R, 7T LASCR? 110 58
jrE T AR A, 2 T X B [R5 A B A e VT BETH 9. — A Bank SCREDU B
HCLK, i 2-16. |4 2-17. & 2-18 k.

2-16 HCLK REE(GW5A-138)

P [ ImPIf| SERDESQ0 | | SERDES Q1 | [°* |
5 L | hoKBiee T e—m <
@ | (TpHafh) 1 °
s ||| = >
= A ;
~ N
L J
© " HCLK Bridge
“(Global)
T
s  J -
°  IMh— e 3
g L [ "HCLKBrdge " | @
= . (Bott@mHaIT) = El
> 1 =
LT [N 5
J ¥
bU | Mmoo Coron oo P f
I/0Bank 5 1/O0Bank 4
L1 VoBank | HCLK ~ —— HCLK Bridge Out ~«—— HCLK Bridge FB
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2 SN A

2.9 b

2-17 HCLK R EE (GW5A-60)

SerDes Bank 0

/0 Bank 1

/0 Bank 2

c e S S I N N | ' NP I |

E 5 tan s ta - <
I z
o { [ ©
] . 1w
2 L 13
< = N | =
z HE
I | — =
I | 3
o | | e
3| |

7] | 3
= . A J _|.
S | R 18
® B I - 32
R -« | HOWKBddge 3. o=
= | .
= o O 1| F S L.

B ‘-"8
= . _E
S | 12
[ | | oo
S |
= | L
o |

=

- HCLK Input

T T I _TEC ]
""""" i0Bankd T 'i0Bank8 1jOBank7 /O Bank6
”= HCLK —»  HCLK Output

[—1 voBank

& 2-18 HCLK 7RE[E(GW5A-25)

/0 Bank 7 /0 Bank 0 /0 Bank 1
| — 1 [~ B B I TT 1

- [
|3
A e
5 [ o
w | 4 O
) . A\ it
= | _ T —_— . )
@ | © HCLK Bridge 1z

e T y S |
| = o
= — 3

\) -

| = |32
[
N o
...... | ®
=g
=

[—1 voBank

/0 Bank 5

HCLK

/0 Bank 4

—» HCLK Bridge Out

HCLK R DLFR ka5 F P A FH i S RE LR U0 R B «
o NSRRI P RERLEL, W HAT T O A v I A 5
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2 ERNA 2.9 4

o R B SR, AR BON R N I B AR AL — B e B b, T 10 124 TARRL .
o ZhASHEE I Bk EEAS .
o IR AR, & HI B IR A B B E S

o %Rk B HCLK Bridge Bilk, Al¥ HCLK I}40E 51X #ET—4 Bank . 14k,
HCLK B} #4155 M\ 10 Bank #f A J5 & 7] #5 2 FH2E 10 Bank [ £ 47

!
o F R B S S, BUURAER— 10 Bank, BIHE 2 1)1 skew /).
2.9.3 HitEH
BUAHIA R & — P S d s, RIFRBUHIE (PLL, Phase-Locked Loop) . FI|F#hB
BN S 2 0 B 5 48 IR B P IR 15 5 TR AR AL .
GW5A %% FPGA 7= i ) PLL B RERE AL TT DAL & i B diie, did e A 1S
Honr CAHEAT I Bh (AT R (R ATUR 3 A) s AR VR 2 L AR Th R
GW5A %751 FPGA 7=/ ) PLL BRI T
o R 7 BREHeb
o AL PLL, £ 1 BXRIR ST Ba RIS SCRE 1/8 /NEL /)4
o RRAIFEAN Y A L i
AR B A
SCREY AR Bl A (TR EEH 1P)
VCO TAESiZIu: 800 MHz ~ 1600 MHz
CLKIN #7355 : 19 MHz ~800 MHz
2.9.4 DDR Fi#sZ O EE DQS
GW5A %1 FPGA 7= i [) DQS BLEF2 At T 41 F T REK S FF DDR 17t #5422 11 I
o UL DQS ¥\, BHEIILILFED) 1/4 ML
o NEINZAEIR LR/ B TR
o NN ILEIE A MG S
o $fit DDR #4555
o 7+ DDR3 5 H [k 42
DQS MR 2 TAERE, FISR 2 A 10 # 0 HFE K.

2.9.5 %

BNt CRU A Rk 78, GWSA R %1 FPGA 7= i 4t 7 R G F & MK 4 (LW) IR .. LW
— ] LR IE R, 45 DFF feftntppfiiag (CE) . EEAL (SET/RESET) f55: J5i—
Jith, EW LLFIZ ARG, AR B EdE (S S .
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2 S 210 &R EEA

210 2 /HEEN

GW5A %51 FPGA 7 i & — N I RE BN LS, BEIEIERERRS TR N
w, PTHAMESSEN BT B, CFU M /O H ¥ 2547 45 4 ml DI L E .

211 wIZEECE

GW5A %71 FPGA 7= i > #F SRAM Zwfe, Rk, SRR b 75 S 88 T 40 8 2
PERIERAT . B8R, HPA AT LRSS B 5 75 K i B Bl K RAFAE SN Flash . FHS,
kAR Flash Az D B 24 21) SRAM Hr,

GW5A %41 FPGA 7= b T >CRpl B 1) JTAG FL B4, 183 HF GowinCONFIG
fit & . SSPl. MSPI. Master CPU. Slave CPU. Master SERIAL. Slave SERIAL. [A
B SRR A SRRSO N A A B . SR SEU Rl J 4H4E . SCHE OTP.

HEZHEMTRNE S
o UG704, Arora V 138K & 75K FPGA /=13 i F5 & T
o UG718., Arora V 60K FPGA /™ /i 4 F2 M & T/

o UG714, Arora V 25K FPGA /=4 4 F2 T B F
2111 B=HE

GW5A %741 FPGA 7= i > it JTAG/SSPI/QSSPI i # i it goConfig I2C IP /
goConfig JTAG IP #EATH 5T, RIGAF SCRFAEA RN IAT TARIRZE IR 00 T g ke A iR
Flash 54N Flash 93845, g fe b asfF ] DL R G RO R0 B IR TAE, gifesenia,
ik H Pk’ RECONFIG_N 3% i i Reboot 5 4B T 58 SIE LR TH 4. IRRRIEIE & N H T7E
LRI T AE 5 EEASE T3 T o

2112 LR EEmMEBZEMZ MR E

GW5A Z%1) FPGA 7= i S Frtbdsrim Bz n s, X H 128 bits 1) AES I8 &k, [FF),
o SO R R B s 1 e AR, 7E FPGA P2 I EU R S BRI T
CRC I FEFF W E T 4. Bae & i fe vh Sei A I fa N B 2 75 AE, BRI EE T
VEMAER S . BB T Z MR AR e L B S, AT P e T R R A
2.11.3 SEU Handler

GW5A #%1 FPGA 7=/ N ik SEU Handler #i8, HARE N A7 =1k E (CMSER)
t. SEU Handler fbk i i #74 Wl B AR v] BEAFIE e 1%, R e L gE 1 Vu
WILAZ IE. SEU Handler B E FPGA TAERIFEIN, M G BEe B 5dE, kT
ECC f#EIS A CRC 56 LE X RAGIMAS 5% . G R R T DI IE, tH AR 5 B
1, SHEFIS R SRAM, MIMIE R IEA BRE R H 1.

SEU Handler it Dy a8 A a0 F
e LT ECC F1 CRC H il A IF &y
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2 ERNA 2.12 Fr N AR s

o CRC [R5l E SRAM i f& FF A # &1 bit 4%

e ECC (#4> SRAM Frame ' 2 bit §f i fr ER 7 LA XAFIRA] 1LY, 4 bits HiicifE,
Hh 138K #3F ECC S F7fF 64-bit SRAM % #iE+ 1 bit #5177 B ik & UL F R4 1EM, 2 bits
AR R

I

(1 SEU Handler ] LASZ R 5 B4 w8 TR B, VRGIMS BB IE 2 4 B AR S0

o A EIHEA, WAl LIERE MBS B 3h )8 FiZ3hRt.

o HFH IR bit £ RIENERVE, T T IhRERRAE AT A

2114 OTP

GW5A %1 FPGA F= /it 128 Bit 111 OTP =5[], X E—xMgmfe. H Bit0~Bit31

MR X, ZRGeH 0 pE n] DA B 2 (R Al e e R A A B 25 2 . Bit32~Bit95 2y DNA

X, f7f2st 64 ArmE—FrilfE .

2.12 R AR #h#iRS% 25

GW5A %% FPGA /i WKk 1 — N W B iRz &%, g2l #2 v Oy MSPI g i Ui £
i P I B IR ik vT OS] P st 3R g i, I8 BCE TARZHL, WL 2
64 Fhisf el . oy i o w] Do n s > AR )

f..=210MHz/Param.
!
Horp B Param NECE S 4, THDY 3 A1 2~126 Z 1A HfH %
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3 AU 3.1 THE&M

B SHFE

1

!
EWAEHERR (0 TAR S R TARTE R N F s s aetE, M TAR S e TARTE B BRIt 3 %, &2k SR
PRIUE T 28 FETREAEE B AR 261 B TARVER MO0 R IEH TAE.

3.1 T1E&H

3.1.1 #X R KSEHE
GW5A-138
= 3-1 43t s KIEE (GW5A-138)
B ik &/IME BEAE
FPGA Logic
Vee % -0.5V 1.05V
Veoio /O Bank HiJE -0.5V 3.75V
Veex LETIEENEN -0.5V 3.75V
Vee oo 4 PLL, SRAM #fi:Hi L ¥ 4 6 LDO | -0.5V 1.98V
AR 1 HL Y L

V Eruse eFuse SR -0.5V 2.07V
MIPI
Vopa_mipi MIPI SRS HL A3 H P ST -0.5V 1.05V
Voox_mipi MIPI BEHRAE LA Bh £t o i -0.5V 1.98V
Vbbb, MiP! MIPI A e v ik v v -0.5V 1.05V
ADC
Vec_anc ADC Bt i ik -0.5V 2.07V
mE
Storage Temperature AR -65°C +150°C
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3 HAEE 3.1 TAEHAT
B iR =/IME BAE
Junction Temperature ghi -40°C +125°C
GWb5A-60
= 3-2 #a 3t R KSEE (GW5A-60)
R faiR RIME RAE
FPGA Logic
Vee AR, LV 0.5V 1.05V
ZHE, EV -0.5V 3.75V
Vecio /O Bank HiJE -0.5V 3.75V
Veex LIRS -0.5V 3.75V
V eruse eFuse 5 A\FTi & -0.5V 2.07V
MIPI
Voba mipi MIPI AL L Ak i L -0.5Vv 1.08V
Vppx_Mip MIP| A AR 0L B fk v v -0.5V 3.75V
Vpop_MiPI MIPI A H B ik v F -0.5V 1.08V
Vppi2 mel MIPI i LP {1 -0.5V 1.32V
ADC
Vee anc ADC it B R -0.5V 2.07V
VREFN ADC 2 HE H k -0.5V 0.3V
VREFP ADC S HE ik -0.5V 2.07V
mE
Storage Temperature AR -65°C +150°C
Junction Temperature ghi -40°C +125°C
GWb5A-25
< 3-3 #a xR KIEE (GW5A-25)

B iR =IME RAE
Vee MHLE, LV -0.5V 1.05V

EHE, EV -0.5V 3.75V
Vecio /O Bank FL i L& -0.5V 3.75V
Veex i Bh LR -0.5V 3.75V
Vee oo 4 PLL, SRAM # it ¥ 4 5 LDO i)y [-0.5V 3.75V

I ENES
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3 H AR 3.1 LARAMF
B g =/ME BAE

V Eruse eFuse 5 AfTiHIE -0.5V 2.07V

Vooa_mipi MIPI AR RARFL H At FE FE -0.5V 1.05V

Voo _mipi MIPI FE 5 7 H i A He R -0.5V 1.05V

Voox_mipi MIPI SO B 1 i A T -0.5V 3.75V

Vbpi2 mipl MIPI 525 LP #5220 fk i g e -0.5V 1.32V

Storage A7 -65°C +150°C
Temperature

Junction ghiR -40°C +125C
Temperature
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3.1 TAE%4E

3.1.2 #EEFETIEEE
GWb5A-138
< 3-4 HETIEEE (GW5A-138)
B iR RIME BAE
FPGA Logic
Vee % 0.87V 1.03V
Veeio /0 Bank HiJE 1V 3.465V
Veex LN 1.71V 1.89V
Vee oo M 4 PLL, SRAM #2£LH ) Py LDO ik | 1.14V 1.89V
(¥ P I P
V eruse @ eFuse HEALH AL 1.62V 1.98V
MIPI
Vbpa_mip MIP1 A5EHRASE DL FL i (1t Fi HL 0.87V 1.03V
Voox_mipi MIPI BB B £1E i, e 1.71V 1.89V
Vbob_wmipl MIPI A5 P8 HL i it Pl FL 0.87V 1.03V
ADC
Vee_anc ADC it f 1.62V 1.98V
R
Ticom gEiR (LK) 0C +85°C
Tuno g (T R) -40°C +100°C
i

o [1]VCC_|_DO FE B ﬁjﬁ@%c
o PIYATEEE eFuse I, iXANHLJE ] L4 GND & floating.
o ML FE PCB L2 AN YR, 75 ST A R L U Y [ A S22, IR IR 2 221 LR AR 75 K
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3 BRI 3.1 TAE%4E

GW5A-60
7 3-5 HFETIEEE (GW5A-60)
B iR =/IME BAME
FPGA Logic
Veo W HLE, LV 0.87V 1.03V
ZHE, EV 1.14V 1.8V
Veeio /O Bank HiJ 1V 3.465V
Veex M BN 1.71V 3.465V
V eruse @ eFuse 5 A HL & 1.62V 1.98V
MIPI
Vbpa_ mip MIPI SR HE I A4 Ff R s 0.87V 1.08V
Vpox_mip MIP1 SR ASE 0L 4 By (1t Fi HL T 1.71V 3.465V
Voo, mip! MIPI A5 He 7 H B Ak i L 0.87V 1.08V
Vob12_mipl MIPI ik LP 5 Ak f H 1.14V 1.32V
ADC
Vec_anc ADC it H 1.62V 1.98V
VREFN ADC 2% ik )Y, )Y,
VREFP ADC HiH 2% ik )Y, 1.25V
BE
Ticom gER (R R) 0°C +85°C
Tyno gEIE (k) -40°C +100°C
!

o DY FRELA ) 0 2 i e L BH T, Veex 20K T-55 T 3V; Veex=1.8V B, 10 ¥ N4t (1) Fmax 2352 £ i)
#il, *FT Fmax>600Mbps [ A fi S H, Veex 75 2K T4 T 2.5V,

o PRYARFRES eFuse MM B, XA~ HL 1T LA GND & floating..
o FHLLEAEEE PCB L2 AN VR, 75 EMUYTA R B AR Y ] 1Y) A AR, [ I 2 221 FRUR 9 75 R
GWb5HA-25

3 3-6 #EFETIESEE (GW5A-25)
R ik RIME BAME
Ve P HE, LV 0.87V 1.03V
%H &, EV 1.14V 1.8V
Vecio /O Bank Hi5 L& 1.14V 3.465V
Veex NS 2.375V 3.465V
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3 K 3.4 TAE%AF
B iR =/IME BAE
Vee oo M 9 PLL, SRAM #H i i) 4 #5 LDO REEHR (1) s L | 1.14V 3.3V

V gruse @ eFuse 5 AFT i HIE 1.62V 1.98V
VoA Ml MIP AR D) FEL % 1 v P I 0.87V \Y
Vooo_mip! MIPI 5 S i A F F 0.87V 1\
Vppx_MiP! MIPI B ARSI B (it A A s 2.375V 3.465V
Vop1z2 mipi MIPI fiidf LP 5 A o L 1.14V 1.32V
Ticom ShR (k) 0C +85°C
Tyno S5 (Tl gk) -40°C +100°C
!

[ [1]VCC_LDO %Eﬁj{f Iﬂﬁﬁ%—o
o PIYATRIELE eFuse [MBHE, XA HLJE AT LL#E GND & floating.
o LR el PCB b2 AN MRKL#E, 75 B U A B r RV FE (1) 58 4R, 1R i & 2 A F R IR 75 5K o

3.1.3 IR EARIER

3 3-7 BiF EARER
R ik &/ME HA(E RAE
Vec Ramp | I HLE ETFRER 0.1mV/us TBD 15mV/us
3.1.4 FiRR T
3= 3-8 SRR FRIE
B iz:puy FH /0 27 RAE
lns i N LA 0<VN<Vi4(MAX) /0 150uA
(Input or I/O leakage current)
Ins IR IR 0<V|N<ViH(MAX) TDI, TDO, 120uA
(Input or I/O leakage current) TMS,TCK

DS1103-1.0.4
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3 HURHE 3.2ESD

an
3]sy

3.1.5 POR 4¥M%
GWb5HA-138
#< 3-9 POR BB ES# (GW5A-138)
AR ik AR BRE
POR H % (A R B Al Vee 0.72v
Power-on reset voltage Veex 15V
VCClO (Bank10) 1.04V
Vee rec 1.03V
GWbHA-60
#< 3-10 POR H[ES# (GW5A-60)
AR i3 AR LAY
POR L&A b A A f A EELST Vee 0.69V
Power-on reset voltage Veex 1.5V
Vceio (Bank3/5/12) 1.05V
GWb5A-25
< 3-11 POR B[EESH(GW5A-25)
B ik 2 HARE
POR HE1H b A ik A S Vee 0.69Vv
Power on reset voltage Veex 1.5V
Veeio (Bank4/5/7) 1.05V
Vee oo 0.92v
3.2 ESD t#¢
% 3-12 ESD - HBM
= HBM
GW5A-25 HBM = 2000V (GPIO)
HBM = 1000V (MIPI D-PHY)
GW5A-60 HBM = 2000V (GPIO)
HBM = 1000V (MIPI C-PHY, MIPI D-PHY)
GW5A-138 HBM = 2000V (GPIO)
HBM = 1000V (MIPI D-PHY)
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3 AR 3.2 ESD fkfg
%% 3-13 ESD - CDM

= CDM

GW5A-25 CDM = 500V

GW5A-60 CDM = 500V

GW5A-138 CDM = 250V

DS1103-1.0.4 47(68)




3.3 DC M HE

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

GWb5A-138
& 3-14 #HEEFETIESEE N DC 54514 (GW5A-138)
R U £ =/ME mAE |HKE
Ll 110 H A\ JF HE I (Input or 1/0 | Vecio<Vin<Vin(MAX) - - 210uA
leakage)
0V<V|N<VCC|O - - 10uA
lpy /0 b Hii 0<Vn<0.7V¢eo, - - -400uA
(/0 Active Pull-up Current) [ py Strength=Strong
0<VIN<0.7V¢cio> - - -150uA
Pull Strength=Medium
0<V|N<O.7VCC|09 - = '5OUA
Pull Strength=Weak
(I/O Active Pull-down Pull Strength=Strong
Current)
Vil(MAX)<ViN<Vccio - - 150uA
Pull Strength=Medium
ViL(MAX)<V\<Vccio, : - S0uA
Pull Strength=Weak
C1 /O Hi%¥ - - 5pF 8pF
(I/O Capacitance)
ViysT i NIR i (Hysteresis for Vecio=3.3V, Hysteresis=ON |- 400mV
Schmitt Trigger inputs) -
Vceio=2.5V, Hysteresis=ON |- 200mV
Veeio=1.8V, Hysteresis=ON |- 100mV
Veeio=1.5V, Hysteresis=ON |- 70mV
Veeio=1.2V, Hysteresis=ON 40mV
GW5A-60
& 3-15 #FTIESEE AR DC S 45 (GW5A-60)
B EBUS £ R/ME HmAlE |HmEXE
P /0 % NI FE I (Input or 1/0 | Vego<Vin<Vi(MAX) - 210uA
leakage)
0V<V|N<VCCO - 10uA
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3 HAURHE 3.3 DC H Uitk
B EFE:pu 4 =/ME mAE |HXE
lpy /0 bFiHLii 0<Vn<0.7V¢co, - -400uA
(/0 Active Pull-up Current) | py| Strength=Strong
0<VIN<0.7VCCO, -150uA
Pull Strength=Medium
0<VIN<0.7VCCO, -50uA
Pull Strength=Weak
lpo /O "~ hi ViL(MAX)<V\<V¢co, - 400uA
(I/O Active Pull-down Pull Strength=Strong
Current)
Pull Strength=Medium
ViL(MAX)<V\y<Vcco, S0uA
Pull Strength=Weak
C1 /O Hi%¥ SpF 8pF
(I/O Capacitance)
Vivst | S NIR ¥ (Hysteresis for Veco=3.3V, Hysteresis=ON |- 400mV
Schmitt Trigger inputs) -
Veeo=2.5V, Hysteresis=ON |- 250mV
Vcco=1.8V, Hysteresis=ON |- 150mV
Veco=1.5V, Hysteresis=ON |- 130mV
Vcco=1.2V, Hysteresis=ON 40mV
GWbHA-25
¥ 3-16 #HEFETIESEEIAM DC B S451%(GW5A-25)
B ik FH R/ME HAE (RXE
Ll /0 Hy N FEL I (Input or 1/O | Vo<V iN<ViH(MAX) - 210uA
leakage)
0V<V|N<VCCO - 10uA
lpu /0 bFhiHii 0<Vn<0.7V¢co, - -400uA
(/0 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 T Hi Hi VL (MAX)<V \<Vcco - 400uA
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3 AR 3.3 DC H/ VR
B EFE:pu 4 =/ME mAE |HXE
lrp (/0 Active Pull-down Pull Strength=Strong - 400uA
Current) ViL(MAX)<Vin<Vccos 150uA
Pull Strength=Medium
Vil(MAX)<Vin<Vcco, SOuA
Pull Strength=Weak
C1 /O HL2% SpF 8pF
(/O Capacitance)
Vivst | #i IR (Hysteresis for Veco=3.3V, Hysteresis=ON |- 400mV
Schmitt Trigger inputs) Vceo=2.5V, Hysteresis=ON |- 250mV
Vceco=1.8V, Hysteresis=ON |- 150mV
Veeo=1.5V, Hysteresis=ON |- 130mV
Veeco=1.2V, Hysteresis=ON 40mV
3.3.2 BH7SELR
GW5A-138
#* 3-17 B7SHR (GW5A-138)
B fiix AR EREN
lec Core HiJF LV A 100 mA
lcex Veex FEUE HLIR LV A 9 mA
lecio /0 Bank H135 HLif (Vecio=2.5V) LV kA 5 mA
lec oo P B Regulator &4 HLT LV fi A 6 mA
!
M RUE RS 25°C
GWb5HA-60
® 3-18 BN (GW5A-60)
B ik et sREN
lec Core HiJF HET LV A 80 mA
lcox Voox FIRHLR LV A 5 mA
lccio 1/0 Bank HLJE HLIL(Veci0=2.5V) LV A 1 mA
!

U A IR A6 14 25°C
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3.3 DC M HriE:

GWb5A-25
< 3-19 7S HIR (GW5A-25)

B Py Sy il B RI(EL
lcc Core HLIF HLI LV fleAs 30mA
lcex Veex FUEHTR LV i A 2mA
lecio /0 Bank HLJ5 HL i (Vgi0=2.5V) LV A 1mA
lec_Lbo M & Regulator #45 HLif LV fiA 4mA

!

ISR A 5549 25°C .

3.3.31/O #HFETIEFKMH

#® 3-20 /O HEETEHH
TR 8 Vecio(V) BN RZEY Vrer(V)

A B/ME sANE mAE =/ME sAlE 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 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 25 2.625 - - -
BLVDS25E 2.375 25 2.625 - - -
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3.3 DC M HiE:

MR EY Vecio(V) BN RIAY Vrer(V)
i R/ME A BAE =/ME sAME BAE
RSDS25E 2.375 2.5 2.625 - - -
LVDS25E" 2.375 2.5 2.625 - - -
SSTL15D 1.425 15 1.575 - - -
SSTL18D_I 1.71 1.8 1.89 - - -
SSTL18D_II 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_lI 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# i True LVDS ¥ Bank Vg0 B E AN 2.5V,
3.3.4 Hi% /O DC B S 45
GWb5A-138
# 3-21 B /O DC S 4F1% (GW5A-138)
e ViL Vi VoL Vo.H ot 1 | lop [
Min Max Min Max (Max) | (Min) (mA) [(mA)
LVCMOS33 [-0.3V [0.8V 2.0V Veeiot0.3 [ 0.4V Veeio-0.4V |4 -4
LVTTL33 8 8
12 -12
16 -16
24 -24
0.2V |Vceo-0.2V 0.1 -0.1
LVCMOS25 |-0.3V [0.7Vv 1.7V Veeiot0.3 0.4V | Vo004V |4 -4
8 -8
12 -12
16 -16
24 -24
0.2V [Veeo0.2V |04 [-0.1
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3.3 DC M HE

. ViL Vi VoL Vou loL M [lgy M
Min | Max Min Max (Max) | (Min) (mA) | (mA)
LVCMOS18 |-0.3V |0.35x Voo |0.65 X Vego | Veciot0.3 |04V | Vee0.0.4V |4 4
8 -8
12 |12
16 |-16
24 -24
02V |Veeo-02V |01 [-0.1
LVCMOS15 [-0.3V |0.35% Voo |0.65 X Vecio | Veciot0.3 |04V [Voeo-0.4V |4 4
8 -8
12 -12
16 -16
02V |Veeo-02V |01 [-0.1
LVCMOS12 [-0.3V |0.35x Voo |0.65 % Veeio | Veciot0.3 0.4V [Veeo-0.4V |4 4
8 -8
12 -12
02V |Veao02V |01 [-0.1
LVCMOS10 [-0.3V |0.35x Vego  |0.65x Vegio | 1.1V 04V |Veeo-04V |15 |05
PCI33 0.3V [03%xVeeo 05X Voo |Verot0.3 [04x  [09xVeeo |15 |-05
Vecio
SSTL18 Il [-0.3V |Vrgr-0.125V | Vrer+0.125V [Vegio+0.3 [0.4V | Vo004V [13.4 [-13.4
SSTL18 | |-0.3V |Vrer0.125V | Vrer+0.125V | Vegio+0.3 |0.40V | Vieo-0.40V |8 -8
SSTL15 0.3V | Vger-0.1V Veert 0.1V | Vego+0.3 [0.40V  [Vego-0.40V [13 |13
SSTL135  |-0.3V |Veer0.00V | Veer+0.09V | Vego+0.3 040V [Vego-0.40V [13 |13
HSTL18 | [-0.3V |Vrgr-0.1V Veget 0.1V [ Vegot0.3 [0.40V | Veeo-0.40V |8 -8
HSTL18 Il [-0.3V |Vrgr-0.1V Vegrt 0.1V [ Vegot0.3 [0.40V | Vo040V |16 |-16
HSTL15 | [-0.3V | Vrgr-0.1V Veget 0.1V | Vego+0.3 [0.40V | Vigo-0.40V |8 -8
HSTL15 Il [-0.3V |Vrer-0.1V Veert 0.1V | Vego+0.3 [0.40V  [Vego-0.40V [16 |16
HSUL12 0.3V |Vrgr-0.13V | Vege* 013V | Veeio+0.3 [0.40 | Veeo-0.40V |01 |-0.1
E!

UI[E—/> Bank fif5 10 (45001 DC HL BRI (H44% source Al sink): [—4> Bank T 10 [fs BRASRE K T
n*8mA, n £ri% Bank #5117 10 #& .
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3 HURFE 3.3 DC H Uitk
GW5A-60
& 3-22 #iF /0 DC B S451%(GW5A-60)
- \7n Vi VoL Vo.H lo. M |lon
Min [ Max Min Max (Max) (Min) (mA) | (mA)
LVCMOS33 |-0.3V | 0.8V 2.0V 3.45V 0.4V Veao-0.4V |2 -2
LVTTL33 4 4
6 -6
8 -8
12 12
16 [-16
0.2V Veoio-0.2V |01 |-0.1
LVCMOS25 |-0.3V |0.7V 1.7V Veeiot0.3 0.4V Veeio-0.4V |2 -2
4 -4
6 -6
8 -8
12 12
16 -16
0.2V Veao0.2V |01 |-0.1
LVCMOS18 [-0.3V |0.35 X Vegio |0.65 X Veeio | Veciot0.3 | 0.4V Ve 0.4V |2 -2
4 -4
6 -6
8 -8
12 |12
16 |-16
0.2V Veao0.2V |01 |-0.1
LVCMOS15 |-0.3V [0.35 x Vg0 | 0.65 X Veeio | Veciot0.3 0.4V Veeio-0.4V |2 -2
4 -4
6 -6
8 -8
12 12
0.2V Veoio-0.2V |01 |-0.1
LVCMOS12 |-0.3V [0.35 x Vg0 | 0.65 X Veeio | Veciot0.3 0.4V Vecio-0.4V |2 -2
4 -4
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3.3 DC M HiE

. Vi Vi VoL Vou lor M |l M
Min [ Max Min Max (Max) (Min) (mA) | (mA)
LVCMOS12 [-0.3V |0.35 x Veeio | 0.65 X Vegio | Veciot0.3 | 0.4V Voeo-04V |6 -6
8 -8
0.2V Veeo-02V 04 [-0.1
LVCMOS10 [-0.3  |0.35 x Vo | 0.65 X Voo | 1.1V 0.4V Voao-04V |2 -2
4 -4
PCI33 0.3V [03%XVeco |05%Voco  |Vecot0.3 |01xVeeo  [09%Veeo |15 |05
SSTL33 | [-0.3V [Veer02V | Vegrt0.2V  |Vooot0.3 | Veeo/2-0.6 | Veeo/2+0.6 |8 -8
SSTL33 Il [-0.3V [Veer02V | Vegrt0.2V  |Veoot0.3 | Veeo/2-0.8 | Veeo/2+0.8  [13.4 [-13.4
SSTL25 | |-0.3V |Vrer-0.15V | Vrert0.15V [ Vego+0.3 | Veco/2-0.61 |Veco/2+0.61 |8 -8
SSTL25 Il |-0.3V |Vegr-0.15V |Vrgrt0.15V | Veco*t0.3 | Veeo/2-0.81 | Veeo/2+0.81 |13.4 |-13.4
SSTL18_ | |-0.3V |Vrer-0.125V | Vagr+0.125V | Vacot0.3 | Veeo/2-0.47 | Veeo/2+0.47 |8 -8
SSTL18 Il |-0.3V |Vrer-0.125V | Vagr+0.125V | Vecot0.3 | Veeo/2-0.6 | Veco/2+0.6  |13.4 |-13.4
SSTL15. | [-0.3V |Vrer-0.1V | Vrert 0.1V [Vego+0.3 | Veco/2-0.175 | Veeo/2+0.175 | 8 -8
SSTL135 | [-0.3  |Vrer-0.09V | Vrert0.09V [Veeo+0.3 | Veco/2-0.15 | Veeo/2+0.15 |8 8
SSTL12.1 |-0.3 |Vrer-0.1V | Veert0.1V  [Vego*0.3 [02xVeeo  |0.8xVeeo |01 [-0.1
HSTL18 | |-0.3V |Vegr-0.1V | Veert 0.1V |Veeo+0.3 | 0.40V Veeo-0.40V |8 -8
HSTL18 Il |-0.3V |Vrer-0.1V | Veert 0.1V |Veeo+0.3 | 0.40V Veeo-0.40V |16 [-16
HSTL15 | |-0.3V |Vegr-0.1V | Veert 0.1V |Veeo+0.3 | 0.40V Veeo-0.40V |8 -8
HSTL15 Il [-0.3V |Vrgr-0.1V | Vrert 0.1V [Veeo+0.3 | 0.40V Voeo-0.40V |8 -8
HSTL12 | |03V |Vrgr-0.1V | Vegrt 0.1V |Vooot0.3 |02xVeco |08 X Veeo |8 -8
HSUL12  [-0.3 |Veer-0.13V | Vrert 013V [Vegot0.3 [02xVeeo  [0.8xVeeo |01 [-0.1
!

M[E—A™ Bank T4 10 5% DC HEIBR # (945 source il sink):

n*8mA, n #~i% Bank #5] £ 10 &

[i]—/> Bank AT 10 [ HIRANRER T

GW5A-25
& 3-23 Bi% I/O DC 54514 (GW5A-25)
- Vi Viu VoL Vof_l lor M |l M
Min | Max Min Max (Max) (Min) (mA) [(mA)
LVCMOS33 |-0.3V [0.8V 2.0V 3.45V 0.4V Veoo04V |2 2
LVTTL33 4 -4
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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)

LVCMOS33 |-0.3V |0.8v 2.0V 3.45V 0.4V Veoo-0.4V |6 6

LVTTL33 8 -8
12 -12

16 -16

0.2V Veeo-02V 04 [-0.1

LVCMOS25 |-0.3V |0.7V 1.7V Voeo+0.3 [ 0.4V Voao-04V |2 -2

4 4

6 6

8 8

12 |12

16 |-16

0.2V Veao-0.2V 0.1 [-0.1

LVCMOS18 [-0.3V |0.35 x Vegio | 0.65 X Vecio | Vocio+0.3 | 0.4V Voo 04V |2 2

4 4

6 -6

8 -8

12 -12

16 -16

0.2V Voeo0.2V |04 [-0.1

LVCMOS15 [-0.3V |0.35 x Veeio | 0.65 X Vegio | Veoio+0.3 | 0.4V Voeo-04V |2 -2

4 -4

6 -6

8 -8

12 -12

0.2V Veeo-02V 04 [-0.1

LVCMOS12 [-0.3V [0.35 x Vo | 0.65 X Vegio | Veciot0.3 | 0.4V Voao-04V |2 -2

4 -4

6 -6

8 -8

0.2V Veeo-02V 04 [-0.1

LVCMOS10 |-0.3  |0.35 x Veero | 0.65 X Voero | 1.1V 0.4V Vo044V |2 2

4 -4
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3.3 DC M HE:

. Vi Vi VoL Vou lor M |l M

Min [ Max Min Max (Max) (Min) (mA) | (mA)
PCI33 0.3V [03%xVeeo |05xVeco  |Vecot0.3 [0.1xVeeo  |09xVeeo |15 |-05
SSTL33 | [-0.3V [Veer02V | Vegrt0.2V | Vooot0.3 | Veeo/2-0.6 | Veeo/2+0.6 |8 8
SSTL33_Il [-0.3V |Vagr-0.2V  |Vegrt0.2V | Vecot0.3 |Veco/2-0.8  |Veco/2+0.8  |13.4 |-13.4
SSTL25 | |-0.3V |Veer-0.15V | Vagrt0.15V | Veco*t0.3 | Veeo/2-0.61 | Veco/2+0.61 |8 8
SSTL25 Il |-0.3V |Vagr-0.15V |Vrgrt0.15V | Veco+t0.3 | Veeo/2-0.81 | Veco/2+0.81 |13.4 |-13.4
SSTL18 | |-0.3V |Vrer-0.125V | Vagr+0.125V | Vacot0.3 | Veeo/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  |Vrer-0.09V | Veert0.09V [Veco+0.3 | Veco/2-0.15 | Veeo/2+0.15 |8 -8
SSTL12 | |03 |[Vegr01V | Vegrt0.1V | Veeot0.3 [02xVeeo  |0.8xVeeo |01 |-0.1
HSTL18 | |-0.3V |Vrgr-0.1V | Veert 0.1V |Veeo+0.3 | 0.40V Veeo-0.40V |8 -8
HSTL18 Il |-0.3V |Vrgr-0.1V | Veert 0.1V |Veeo+0.3 | 0.40V Veeo-0.40V 16 |-16
HSTL15 | [-0.3V |Vrgr-0.1V | Vrert 0.1V [Veeo+0.3 | 0.40V Voeo-0.40V |8 -8
HSTL15 Il [-0.3V |Vegr-0.1V | Vrert 0.1V [Veeot0.3 | 0.40V Voeo-0.40V |8 -8
HSTL12 | [-0.3V |Vegr-0.1V | Vrert 0.1V [Vegot0.3 [02xVeeo [0.8xVeeo |8 -8
HSUL12  |-0.3 |Vegr0.13V |Veert 013V |Veeo*0.3 [02xVeso  |08xVeso |01 |-0.1

!

[ —/> Bank AT 10 50 DC HL it BR #1 (£4 45 source F11 sink):

n*8mA, n F/~i% Bank #5] ) 10 &

[i]—/> Bank AT 10 fLa HUIRANRER T

3.3.5 £4 I/O DC B 5454
GW5A-138
& 3-24 £4y /O DC S $FM (GW5A-138)
B P M S R/ |HE |BRX |2
Viem Ea U EUNG NS Half the Sum of the |0.05 1.8 v
Two Inputs
Vi Z5r#i NI 1IR (Differential Input | Difference Between |+100 |[+350 |[+#600 |mV
Threshold) the Two Inputs
Iin i )\ HL (Input Current) Power On or Power 20 pA
Off
Vob ZE A5 H L (Output Voltage (Mop - Vom), Ry = 250 350 600 mV
Differential) 100Q
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3 AR 3.3 DC HAS 5
B ik i S B |BE |BX (2
AVop 754G H LR AR A TG Tl (Change 50 mV
in VOD Between High and Low)
Vos % 295 (Output Voltage Offset) | (Vop + Vow)/2, Ry= [1.000 [1.250 (1.425 |V
100Q
AVos it ZE 454k (Change in VOS 50 mV
Between High and Low)
IS %EE% EE?fli VOD =0V %E%iﬁﬁu”jﬁ 12 mA
%
GW5A-60
& 3-25 43 1/0 DC S 4514 (GW5A-60)
B ik M 14 B |2E | BX (B
Viem LA N L Half the Sum of the |0.3 235 |v
Two Inputs
Vi Zor#i N 1IR (Differential Input | Difference Between |+100 |[+350 |[+#600 |mV
Threshold) the Two Inputs
Iin % N\ HL I (Input Current) Power On or Power |- - 20 pA
Off
Vob ZE A5 H HLE (Output Voltage (Mop - Vom), Rt = 250 350 600 mV
Differential) 100Q
AVop 7= 146 L A2 463 FEl (Change - - 50 mV
in VOD Between High and Low)
Vos % i %% (Output Voltage Offset) | (Vop + Vom)/2, Rr= [1.125 |1.25 1.375 |V
100Q
AVos iy AR (Change in VOS - - 50 mV
Between High and Low)
Is LK FELI Vop = OV P 4 45 | — - 12 mA
Pz
GWb5A-25
#® 3-26 43 I/O DC B S % (GW5A-25)
B iU i S B |BE |BX (2
Viem BN HE Half the Sum of the |0.3 235 |V
Two Inputs
Vip Z i1 1R (Differential Input Difference Between [+100 |+350 |+600 [mV
Threshold) the Two Inputs
Iin i N\ HL (Input Current) Power On or Power |— - 20 pA
Off
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3 AR 3.3 DC HAS 5
B ik i S RN BB | RX |2
Voo Z= K54 4 B (Output Voltage (Vop - Vom), Ry = 250 350 600 mV
Differential) 100Q
AVop ZE 158 UK (1) A2 46 5 [l (Change - - 50 mV
in VOD Between High and Low)
Vos % 1 %5 (Output Voltage Offset) | (Vop + Vou)/2, Ry= [1.125 |1.25 [1.375 |V
100Q
AVos gy AR (Change in VOS — - 50 mV
Between High and Low)
IS %EE% EE\]}ﬁ VOD =0V W‘jﬁgiﬁﬂj%ﬁ - - 12 mA
%
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3 HA KR 3.4 AC JFo=45E

3.4 AC FFx451

3.4.1 CFU Frx451%
% 3-27 CFU RiF &%
. Cc2/ C1/10 s
B A Bl
Min Max Min Max
tLUT4_CFU LUT4 ﬁﬁ 0.297 0.539 0.371 0.674 ns
tsr_cru B AL/ A B B A7 S I [R] 1.075 1.148 1.344 1.435 ns
tco cru 5] 4 381) 2517 2 iy v ) ) 0.200 0.230 0.250 0.288 ns
3.4.2 BSRAM FF <454
% 3-28 BSRAM K FE£#
. c2/ C1/10 N
B ik : : Bl
Min Max |Min Max
tcoap_sram i A 381452 b 1k /508 o TR 1.1 147 11.375 |1.838 |ns
(Clock to output from read address/data)
tcoor Bsram N o 28 2 A7 A 0 HH IS (] 023 ]0.326 [0.288 |0.408 |ns
(Clock to output from output register)
3.4.3 DSP FF X454
% 3-29 DSP HFS#
. C2/11 C1/10 N
& fik _ _ i
Min Max Min Max
tcoir_psp N EEES PN e g AR 0.2 022 (024 025 |ns
(Clock to output from input register)
tcorr Dsp IS b IR 7K B A7 2 I ) 0.06 |0.07 |0.07 [0.08 |ns
(Clock to output from pipeline register)
tcoor psp IR 1% tH 27 A7 2 I [8] 003 ]0.04 |0.04 (004 |ns
(Clock to output from output register)
3.4.4 Gearbox FFX4F4
2 3-30 Gearbox B FES&#
B fak =AE B
FMAXppr 1:2 Gearbox i\ 10 i K HATH R 400 Mbps
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3 AR 3.4 AC JTRFs1E
B ik BAE B
FMAX pes4 1:4 Gearbox i\ 10 i K H AT R 800 Mbps
FMAX pesy 1:8/1:10 Gearbox i\ 10 kK H 47 1500 Mbps
FMAX pes14 1:14 Gearbox #ii\ 10 5 K H {7 HK 1500 Mbps
FMAX pesis 1:16 Gearbox fii \ 10 i K H {78 % 1500 Mbps
FMAX pesso 1:32 Gearbox i\ 10 i KH T K 1500 Mbps
FMAXoppRr 2:1Gearbox #irth 10 K HATH R 400 Mbps
FMAXosgra 4:1 Gearbox #ii i 10 f K H A7 H % 800 Mbps
FMAXosery 8:1/10:1 Gearbox it 10 F K HATH % 1500 Mbps
FMAXosery 8:1/10:1 Gearbox it 10 F K H AT % 1500 Mbps
FMAXoser16 16:1 Gearbox it 10 i KHATIHER 1500 Mbps
3.4.5 F NBTshRsHER I XL
® 3-31 F AR RS7 B T X it
AR i AR & /ME HAE RAE
fvax I p R 37 i 4 tHARZE(0°C ~ + 85°C) 199.5 MHz 210MHz 220.5MHz
I p R 37 o i tHA#E (-40°C ~ +100°C) 189 MHz 210MHz 231MHz
tor Hr U8 Duty Cycle - 50% -
3.4.6 PLL FF X454
% 3-32 PLL FFo&4514
‘ ‘ BEER
Y iR B (&E
c2/ 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
Foromin 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
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3 MR 3.4 AC JFRAH¢1E
e REFR N .
¥ iU By |&E
C2/I1 C1/10
FinouTty Minimum Allowable Input Duty Cycle: 200-399 | 35 35 %
MHz
Fvcomin Minimum PLL VCO Frequency 800 800 MHz
Fyvcomax Maximum PLL VCO Frequency 1600 1600 MHz
Faw Low PLL Bandwidth at Typical 1 1 MHz
High PLL Bandwidth at Typical 4 4 MHz
TSTATPHAOFFSET Static Phase Offset of the PLL OUtpUtS +/- 50 +/-50 ps
TJITTER_CCJ_HCLK PLL Output CyCle-CyCIe Jitter Thru <300 <300 pPs [
HCLK=100MHz
PLL Output cycle-cycle Jitter Thru HCLK <30 <30 mUl
<100MHz
PLL Output cycle-cycle Jitter Thru PCLK <400 <400 ps
2100MHz
PLL Output 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 muUl
PLL Output period Jitter Thru PCLK 2100MHz | <400 <400 ps
PLL Output period Jitter Thru PCLK <100MHz | <40 <40 muUl
ToutouTy PLL Output Clock Duty Cycle Precision <50 <50 muUl (11, 14]
TLockmax PLL Maximum Lock Time 1 1 ms
Foutmax PLL Maximum Output Frequency 800 800 MHz
Foutmin PLL Minimum Output Frequency 6.25 6.25 MHz |[@
TexTFDVAR External Clock Feedback Variation < 20% of clock input period or 1
ns Max
RSTwminpuULSE Minimum Reset Pulse Width 10 10 ns
!

o UNZ A & 5L T BB 45 3
o 124 5| Cascade #, £ Divider A LA £f 5645 21 5 A fr H A% .

o Bl Rl 2 M N IR AR 5%, N0 2 TR B R i NI
o U EHH) 10 L f#) duty cycle 8435 Clock Tree (540
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3.5 MIPI D-PHY JF 434t

3.5 MIPI D-PHY FFx4F51%

3= 3-33 MIPI D-PHY RX FF&43514

REFR |[FH Fmin(BiBUEE[E) |Fmax(#EBEE) |8
c2/11 - - 2.5 Gbps
C1/10 - - 2.5 Gbps
3 3-34 MIPI D-PHY TX FF 4514
REFZER |[FH Fmin(Bi BB [E) |Fmax(#EBE) |84
c2/11 - - 25 Gbps
C1/10 - - 2.5 Gbps
3.6 MIPI C-PHY FF <45
% 3-35 MIPI C-PHY RX FF 454
REFR | FH Fmin(BEBE) |Fmax(#EBE ") =2 {v2
C2/11 VCC=0'9V; VDDA_MIPI =1.05V - 2.3 GSpS
VCC=0'9V; VDDA_MIPI =09V - 2 GSpS
C1/10 Vee=0.9V: Vppa mier =1.05V - 2 Gsps
VCC=0'9V; VDDA_MIPl =09V - 18 GSpS
E!
Mg AR : Vee=0.9V; Vooa mip=0.9V : Vppx_mipi=1.8V 5 Vppiz_wipi=1.2Ve
3% 3-36 MIPI C-PHY TX FF&4¥4
REFER |4 Fmin(BLAYE JE) Fmax(E2&/E JE)' 2R (72
C2/11 - - 2.5 Gsps
C1/10 - - 2.5 Gsps
o —_
3.7 iz O FinE
GW5A Z7%] FPGA 7= i 2 7 GowinCONFIG Bt B A% :: SSPl. MSPI. Master

CPU. Slave CPU. Master SERIAL. Slave SERIAL, #41%EHES %

e UG704, Arora V 138K & 75K FPGA /=i J5 2L & F

e UG718, Arora V 60K FPGA /=15 4 F2H & T/}
e UG714, Arora V 25K FPGA /=15 47 F2H B F /i
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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 — - oOptional Suffix
GW5A ES Engineering Sample
Package Type

f\‘/’_rg Svﬂpc'){/vmtage LQ100 (LQFP100, 0.5mm)

EV.' 1'2\/ ' LQ144 (LQFP144, 0.5mm)
T MG121N (MBGA121A, 0.5mm)

Logic Density MG196S (MBGA196S, 0.5mm)

25: 23.0K LUTs PG256 (PBGA256C, 1.0mm)

60: 59.9K LUTs PG256C (PBGA256C, 1.0mm)

138: 138.3K LUTs PG256S (PBGA256S, 1.0mm)

PG196S (PBGA196S, 1.0mm)
UG225S (UBGA225S, 0.8mm)
UG256C (UBGA256C, 0.8mm)
UG324S (UBGA324S, 0.8mm)
UG324 (UBGA324, 0.8mm)

UG324A (UBGA324A, 0.8mm)
UG324F (UBGA324F, 0.8mm)
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4 BT R R 4.2 S B R IUR ]

4-2 B/ 5= H-Production

GW5A - XX X XXXXXX  CX/IX

Product Series —T1
GW5A Grade

C Commercial
Core Supply Voltage | Industrial

. Speed
LV: 0.9V/1.0V
EV: 1.2V C1/10 Slowest

C2/11 Fastest

Logic Density Package Type

25: 23.0K LUTs LQ100 (LQFP100, 0.5mm)

60: 59.9K LUTs LQ144 (LQFP144, 0.5mm)

138: 138.3K LUTs MG121N (MBGA121A, 0.5mm)
MG196S (MBGA196S, 0.5mm)
PG256 (PBGA256C, 1.0mm)
PG256C (PBGA256C, 1.0mm)
PG256S (PBGA256S, 1.0mm)
PG196S (PBGA196S, 1.0mm)
UG225S (UBGA225S, 0.8mm)
UG256C (UBGA256C, 0.8mm)
UG324S (UBGA324S, 0.8mm)
UG324 (UBGA324, 0.8mm)
UG324A (UBGA324A, 0.8mm)
UG324F (UBGA324F, 0.8mm)

!
o KT IRMINE R L EHHRTESER 11 .
o [Fl38 BE A5 2 1)/N 2 e (LittleBee) 5k i1l i R SR A APl FE AN T

o o anfFE EEAE SR A XRAR IR, 1 C2/11, C1/10 55, it Fy i R FH i /& AL ZbdE,  F LAR—ts v m] L]
I3 2 Tk B R (1) AR ML R (C) e Tk 2R i 2 100°C, il 4 il B 85°C, Fir LA IA] — 85 1y /e i b ¢
87 FH 5 R S A 2 2, AR MV 2R H s AR 1

4.2 s3FF R ERIR R B
o PR RS R N T EE R, anBlwE 4-3 Bk
4-3 B E IR RG]

L] ]
Part Numbert"? ——p> XXXXXXXXXX
Part Number —— XXXXX XXXXXXXXXX XXXX Part Number'¥l —»XXXXXXXXXX
Date Code —» YYWWXXXX Date Code —— P> YYWWXXXX
Lot Number —»LLLLLLLLL Lot Number — P> LLLLLLLLL

!
U FEAE 1T 55 1784 “Part Number”.,
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5 T ATt 51 FMAE

D x7x5m

51 FRAE

GW5A %1 FPGA 7= /i B F M £ B & o2 54K GW5SA 2741 FPGA 7= iR A
B PEREEGE R, WEERNH. BRI ESRT RER, WP E T e =
Sk GW5A R7%1 FPGA 7= e, A BT a3k i K fd H

5.2 X3

I G S 2k SR www.gowinsemi.com.on T DL RE . EE LR AR S0AY:
o UG714, Arora V 25K FPGA /=/i3 4 FEH & T}
e UG704, Arora V 138K & 75K FPGA /i i FEHL & -FHF
o UG718, Arora V 60K FPGA /=/f3 4 FEH & T}
o UG1101, GW5A # 7l FPGA /=i 14 5 & I F
e UG987, GW5A %72l FPGA /=i JR PE K155 F
o UG985, GWS5A-25 #1F Pinout F/if
o UG1229, GWS5A-60 #1# Pinout F/if
o UG988, GWS5A-138 # 1+ Pinout F/if

5.3 RiB. 4E5RRIE

R 5-1 A TART WA HBLRAR AR . Gl T8 LA R o
& 5-1 RiF. 4EHEIE

ARiB. FEEEIE e aX

ADC Analog to Digital Converter MR e 2
AER Advanced Error Reporting R R
ALP Adaptive Low Power H 18 MR DI HE
ALU Arithmetic Logic Unit HARBH I
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5 KT ARFM

5.3 Rifi. 4iWgi5

ARiE. FEBEIE e ax

BSRAM Block Static Random Access Memory HURE S BENLAT fi 25
CFU Configurable Function Unit AL E DI RE
CLS Configurable Logic Section CINIW=stisN
CMSER Configuration Memory Soft Error Recovery e B N AR IR TR
CRU Configurable Routing Unit AT YRARA L Tt

csl Camera Serial Interface LR 3 SN
CTC Clock Tolerance Compensation i o 2 2= A M

CTLE Continuous Time Linear Equalizer TS (] 26 PR 38 i
DCS Dynamic Clock Selector BNASI Pk A%
DFF D Flip-flop D fih & #&

DNA Device Identifier BEEARIRTT

DNL Differential Non-Linearity Z AR

DP True Dual Port 16K BSRAM 16K X 1 BSRAM
DSl Display Serial Interface FAT BN

DSP Digital Signal Processing NG E RSP IS

ECC Error Correction Code T

ECRC End-to-End Cyclic Redundancy Check iESI IR WIS i
ESD Electro-Static Discharge LR,

FIFO First In First Out Jeit et

FPG FCPBGA FCPBGA ##&
FPGA Field Programmable Gate Array W] w1 R
GCLK Global Clock 4 R

GPIO Gowin Programmable 10 Gowin 1] g8 FH &
GSR Global Set/Reset 4 Ry EAL AL
HCLK High Speed Clock o T ) e

INL Integral Non-Linearity oAtk

OB Input/Output Block A N A HA AR

LUT Look-up Table BmRE

LW Long Wire Kk

mDRP Mini Dynamic Re-Program Port T B 2 P-4 R iy 1
MIPI Mobile Industry Processor Interface AT AL 2R 4 1
OTP One Time Programmable — Y] G e

PCle Peripheral Component Interface Express S 2R N bR UE
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5 KT AFM 5.4 BIARZRE 5 Rt
ANiE. GEBEIE = ax

PCS Physical Coding Sublayer YR gmiL ¥ 2

PLL Phase-locked Loop VEEZ

PMA Physical Medium Attachment SBE TS DS WA

REG Register AR

SDP Semi Dual Port 16K BSRAM 16K £ X5 1 BSRAM
SEU Single Event Upset L8 DA LR

SP Single Port 16K BSRAM 16K .35 1 BSRAM
SSRAM Shadow Static Random Access Memory I3 A A S BE LA o
TDM Time Division Multiplexing o> 52 H

54 B ARTESERMR

ez AR M T ALBORSCRY, AR AR T WA AR i [ B, AT B S  w] BK

¥

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