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1 72 R 1.1 FrHENER

7’

1 7= ik

mo Sk GWSAT 2741 FPGA P2 it 2 B = - SRR EE R K 5 #4177 i, W RIEFE
B, BAAHMLEHSR Al E Tt AE DSP, & LVDS 41 LK% 35 (1) BSRAM f£4if
A otls, AR E WK Y) DDR3. SCREZ Ml i 12.5Gbps SERDES, {21t 2 Fh & i
A, EH TR, SR RS SN A .

F o SR FE R AL 9 T B B0 R T — X FPGA BT R IAES, el 58 i FPGA
SR iR Ak, AR O R B TR

1.1 $iE R
o fRIIHE - YEEx1, x2, x4, x8 iHiE
- 22nm SRAM T.Z; - ¥ ¥F End Point # 2,
- LVIRAZHE: 0.9V/1.0V o AT AE DSP Bith
- BV AL 1.2V - XHF 27 x 18, 12 x 12 } 27 x 36 fi[)3f
- A AT IR IAIES 48 R RN E
o S (A T - CFFZAFIL AR K
- B %% 151K ~ 138K 4 #i N\ - CHRAAT AR MK G AN 55 15 Dy R
LUT(LUT4) - Wi Inis H S HLuE Bl 3 ThAE
- SCFEO A AT - SCFFITE R AL T AT A
o CFFZ R I HUR F S BEHLAE 6 2% o AT RN ML MIEIRFE ADC, FEJE
- SRR, BRI (R R T RIRESN R
= o SCHE MIPI D-PHY RX / TX %
- R E A g - 3Z#f MIPI DSI 1 MIPI CSI-2 RX #3444
- YHF ECC Kol B 2 H
e ¥ H5 270 Mbps | 12.5G bps SerDes [ & - MIPI L4 ¢ e ml i 2.5Gbps
SR, PAK 10G LUK RS %2 Rl nisl - SEEREE )\ B RN A B e,
e i PCle 3.0 fiiix T i B = 1] ik 20Gbps

o < ¥F MIPI C-PHY RX/TX fifi#%
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- —/MMIPI Quad, X Hif% 3 M=4%
P IE
- f L PN BAEE TX 2.5Gsps Hi A% 4
R, HETE RX 2.3Gsps L%
e GPIO % ## MIPI D-PHY RX (MIPI 1O)

- GPIO At & A MIPI DSI #1 MIPI CSI-2
RX/TX #¢-f0

- MIPI D-PHYRX/TX 1% %14 22 BI@ 18 5 =
A3k 2.0Gbps

e GPIO X £F MIPI C-PHY RX/TX (MIPI
10

o W HZFh SDRAM H:1, #H i DDR3
1333Mbps

o STHFZFI /O HIFARiE
- RO S SR LT
= ij:# 2mA\ 4mA\ 6mA\ 8mA\
12mA. 16mA. 24 mA IR

- XS 110 $RAEHST ) Bus Keeper. E
$i7/ T 7L FH A2 Open Drain %y H4 1% 3

1.2 =mIiEE5I%R

- SCRFIAE IR

o 16 N4 A B, 12/8/2 /N EtERE PLL.
24120 [ 2 g i

o Wizl B
- FF JTAG A B i

- % #F GowinConfig it &1 5: SSPI.
MSPI. Master CPU. Slave CPU.
Master SERIAL. Slave SERIAL /% PCle

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

- X RTHHR
- SCRFHCRRR SO I A A i B
- XHFNCE AR R TR (CMSER)

- XFF OTP, RpAERFAME—H) 64 fi
DNA #7i

%= 1-1 GWSAT R RIERTIR

5 GW5AT-15 GW5AT-60 GWH5AT-75 GW5AT-138
WL (LUTA) 15120 59904 86688 138240
217 7%(REG) 15120 59904 86688 138240
AR RSN | 118.125 468 677 1080

e

SSRAM(Kb)

Pk AR L7 fE52 | 630 2124 4608 6120
BSRAM(Kb)

HUREH S BEN LA % [ 3D 118 256 340

#H

BSRAM(A)

DSP (27-bitx 18- |28 118 213 298

bit)

DSP Lite 12 - - .

&2 BN (PLLs) | 2 8 12 12
DS981-1.0.3 2(69)




1 7= AR 1.2 P23 B
2= GW5AT-15 GW5AT-60 GW5AT-75 GW5AT-138

£ JF I 16 16 16 16

R I 2 20 24 24
Transceivers!? 4 4 8 8

Transceivers # #3!

270Mbps-12.5Gbps

270Mbps-12.5Gbps

270Mbps-12.5Gbps

270Mbps-12.5Gbps

PCle 3.0 fifi#% 1, 1, 1, 1,
x1, x2, x4 PCle 3.0 [x1, x2, x4 PCle 3.0 |x1, x2, x4, x8 PCle |x1, x2, x4, x8 PCle
3.0 3.0
LVDS Gbps 1.25 1.25 1.25 1.25
DDR3 Mbps - 1333 1333 1333
MIPI D-PHY i | 2.5Gbps (RX/TX), |2.5Gbps (RX/TX), [2.5Gbps (RX) 2.5Gbps (RX)
4 HHRiEIE, 4 HRiEIE, 8 i diH, 8 i idiH,
1 i@ IE 1 BB R 1E 2 W BhimiE 2 I
MIPI C-PHY fifi#%  |2.3Gsps (RX), 2.3Gsps (RX), - -
2.5Gsps (TX), 2.5Gsps (TX),
3 =M EE 3 =R A
ADC 1 2 2 2
GPIO Bank % 4 1 6 6
&k GPIO #4 53 320 312 312
% HLE 0.9V/1.0V 0.9V/1.0V/1.2V 0.9V/1.0V 0.9V/1.0V
E!

o MR BT MBUAHIR B EAR, Sk i K AE.

o PUAS[A]fiy )25 3 5 1) Transceiver U AR, b Jyf KA

o Bl Transceiver R 3CRF 1 5 il 2 Bk T3 362 K

o VK GPIO U2 fia #5 MR AEA 52 5 2% BRI 10155 0 T 7T ASR A Y K GPIO #iiE . Bl 3 b ml H oK
110 &GS H K 1-2. £ 1-3. £ 1-4 3k 1-5,

% 1-2 GW5AT-138 B/ EER

ESESS GW5AT-138
e | R~ :
B il AR (mm) | (mm) RO Transceivers!! MIPI
(True LVDS Pair) D-PHY 4%
FPG676A | FCPBGA | Flip Chip 1.0 27 x 27 311 (150) 8 RX
8 i fsimis,
2 I fimiE
PG676A |PBGA Wire Bond | 1.0 27 x 27 311 (150) 8 RX
8 Kk imiE,
2 I Bl
DS981-1.0.3 3(69)




& GW5AT-138
B | Rsr .
B il AR (mm) | (mm) e Transceivers!! MIPI
(True LVDS Pair) D-PHY ###%
PG484A |PBGA Wire Bond | 1.0 23 x23 (291 (143) 4 -
PG484 PBGA Wire Bond | 1.0 23 x23 (271 (133) 4 RX
8 Hdiimia,
2 I i i
UG324A |UBGA Wire Bond [ 0.8 15x15 141 (68) 4 RX
8 H¥iimis,
2 I i iE
!

o [ PBGA/UBGA % Transceivers i &% = 1) LLiAF) 10.3125 Gbps, M4i#K#@iT 8 Gbps i, R Hitk
R EBE, AR RN o

o " FCPBGA #t3# Transceivers )i % &= 1l LLIA ] 12.5 Gbps.

= 1-3 GW5SAT-75 BHHEER

ESE S GW5AT-75
8] 26
R~ (mm) | @A o MIPI
R J ik (mm) T iverslil

#if RE g (True LVDS Pair) | o ooV bpHY @it

UG484 |UBGA |wireBond |0.8 [19x19  |311 (150) 8 RX
8 HHiiHiE,
2 Wi iE

pel]

"1 UBGA $f 3% Transceivers 3 % i 7] LLIE F) 10.3125 Gbps, i Kt 8 Gbps i, Wz HEE,
AR -

%= 1-4 GW5AT-60 S ZE{F8

ESES GW5AT-60
[BE | R~F
%ﬁ'\ ;Eﬂ Hok (mm) (mm) BFRI/0 Transce- MIPI MIPI
(True LVDS Pair) [iverst | D-PHY ##% |C-PHY #@#%
PG484A |PBGA |Wire |[1.0 [23x23[297(143) 4 - -
Bond
UG225 |UBGA |Wire [0.8 |[13x13 [113(53) 4 RX/TX RX/TX
Bond 4 FlEimis, |3 A=k
1 IPiEE [
UG324S |UBGA |Wire [0.8 |[15x15 [198(98) 4 - -
Bond
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pe
Ul Transceivers I8 e = 1l LLIAF) 10.3125 Gbps, 4K 1d 8 Gbps i, W SRtk b EHEE, AN
Ho
= 1-5 GW5AT-15 S EE8
EJES GW5AT-15
B | R
28 7 sk (mm) | (mm) I/O . .Trani(];e_ MIPI MIPI
(True LVDS Pair) | ivers D-PHY %1% | C-PHY f##%
MG132 |[MBGA|Wwire [0.5 |8x8 |53 (25) 4 RX/TX RX/TX
Bond 4 ¥ymEmiE, |3 A= s
1 BB TE g
!

1 MBGA #}3:h Transceivers [#)i# % 7] LA F] 10.3125 Gbps, 4k %1t 8 Gbps I, R S0 F HEE,
ANSZREE RN
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2 LRI 2.1 Z5HIHER

SRR

2.1 EEHHEE

B 2-1 &2 REE (GW5AT-75/ GW5AT-138)

/ |MIPI || SerDes Bank0 || SerDes Bank1 | |IOB|
]
]
<— MIPIBank & l/0BankO & 1/OBank1—»> / CFU | | CFU | | CFU | | CFU | | CFU | | CFU
CFU I
1
CFU || cFu || cru || cFu || cFu || cFu
T CFU [——————" IJ'
I
PLL | Block SRAM | | PLL i
— =1
s T s Block SRAM PLL
2 a1l o)
3 DSP__ | 3|
[} N
o cru | m | CFU | | CcFU || crU | | crU | | cFU | | cFU
ol pLL | Block SRAM | | PLL ol
vs) 1 jos)
X cFu ! A psp ost
~ w ]
DSP I |osc I
l cru —_____1 i__: CFU || CFU | |CFU || cFu||cCFu|| cFru
\
CFU \
<—1/OBank4 & /OBank5 & /OBank10 —» \ BlockSRAM PLL
\
CFU | | crU || cru || cru || cru | | cFU

| 108 || 108 108 |10B||i0B| |I0B| |0B]||I0B|

DS981-1.0.3 6(69)




1 ZERIHER

2-2 S SR EE (GW5AT-60)

I | SerDesBanko | [10B| |loB| |l0B ]|
I
|
<«—  SerDes Bank & /O Bank1 &2 —» I CFU | | CFU | | CFU | | CFU | | CFU | | CFU
I
CFU |
T CFU - ———1 _L_/ cru || cru || cru| | cru || cru || cru
> |
z| PLL | BlockSRAM | [ PLL | |
T cFU | g1 Block SRAM PLL
vy] =| |
] psp | o
2 ' || CFU || cru || cru||cru||cru||cru
——
@ pLL Block SRAM PLL | w| !
Q | )
o .
% DSP | Josc|gl)
s CFU  l————— ey CFU || CFU || CFU||CFU||CFU|| CFU
(&)}
l CFU l |
\
<«—  1/OBank6&7&8&9 — \ Block SRAM PLL
\
\ CFU | | CFU | | CFU | | CFU | | CFU | | CFU
\
\
\ |10 ||10B||10B||10B||I0B| |I0B| |10B||I0B |
2-3 ZH 2 REE (GW5AT-15)
Gigabit Transceiver Bank |
C=
D=2 | | cFU | [CFU||CFU || CFU||CFRU||CFU \
<~ \ <«—Gigabit Transceiver Bank———»
\
CFU || Ccru||cru || cru||cCFu || crU \ CFU
--F4-———- | CFU
Block SRAM : s | Block SRAM
= | | CFRU
S [ g
cru | |cru||cru||cru| | cru|| cru L2 | DsP
|| | CrU
o | S I Block SRAM
) |2 | CFU
T | w T
5||F| | cru| | cru||cru||cru||cFu||cru RN  [ER
® }-—q4-+r—-———- 4 CFU
/
L | Block SRAM y l CFU
/ <— 1/0 Bank1 & 2 & Config & 0SC —»
o | |CFu||cru||cru||cru||cru || cry
L=
3 PLL
| o8 || I0B |
& 2-1 5y GW5SAT-75 /| GW5AT-138 7= i 4 fy 7 i
& 2-2 5y GW5SAT-60 7= i 4 # 7~ i 1
K 2-3 Sy GW5SAT-15 /= i Sk s = 1A
DS981-1.0.3

7(69)




2 S 2.2 MR B AL HRIT

GWSAT %751 FPGA 7= i N it — MMZ R H IR, A2 N A (10B), #FK
ik T HORE ST ME7 (BSRAM) B, #7155 4 #EE DSP. MIPI D-PHY. ADC.
PLL B2 W IRG 2 . W IREETE M T RHE S £ 11

GWS5SAT #7%1) FPGA 7= it A () 4H 1 43 A v L B DI e B2 o6 (CFU,  Configurable Logic
Unit). 7EZFNHHRIEAT . BIUHERERES), ANFERENSSEATEAEAR . 7T E e
gt (CFU) UL E SR (LUTA) B, EARZEE AR, HEMTRRHES %
2.2 AP E TYREHE T .

GWSAT #7%1] FPGA 7= il 1) 110 TR A fE s A4, DL Bank AHA KI5 10 BEE S
FEZ A P hriE, SCRFME T/EM 0. SDR LYEM#. il ] DDR #:Xf1 DDR_MEM #X.,
TE B RHE S H 2.3 A fi e

GW5AT #%1] FPGA 7= I HUIR Er S BEH LA i &y (BSRAMD TE# 2 AT HES, 32
FE 2 Fc B ER . VRN BHNE S5 2.4 LLLapaSha Pl 17 g st

GWS5SAT %741 FPGA 7= N Bk T 28 AT 5 A BRAEEL DSP, ]y & A - i s P e
BB S hETFER, VEMERNESH 2.6 715 SM4 L .

GWS5AT %% FPGA 7= 5 SZ F 2 il () 12.5Gbps SERDES, 4 RiES%# 2.6
Gigabit Transceiver } 2.7 PCl Express (PCle) Controller.

GWS5AT %% FPGA 7= a4 4% MIPI D-PHY, ¥5#E (MIPI Alliance Standard for
D-PHY Specification) , fii4< 1.2, HMERIESH 2.8 MIPI D-PHY .

GW5AT-15 / GW5AT-60 #1404 it% MIPI C-PHY, 4% kHES % 2.9 MIPI C-
PHY .

GWS5AT %741 FPGA 7=/ B/ T ANFEZRAL ADC, 47 EHES % 2.10 ADC.

GWS5AT %741 FPGA 7= i ik 7 8iAHIE PLL %R, =iz S48k PLL AL GEAE IR (L nl DL&E
AR, i A E AN R S 50T DA T BB AR R B (R AR ) ARAL TR
TR ST e . RIS = 5 R AT g E v I B R % 48, SCFF 1.67MHz 2] 105MHz [ £
BRIEE, v MSPI ZfE it B A IR (RN Bl NI B R 5 # R A nT gm A (1 FH B, A
HWENESH 2.11 B/ #F ] 2.14 J AR #1 1R 7%

Ak, FPGA SN E 7 FE B nl gafEfm 2 5. 6(CRU, Configurable Routing Unit), A
FPGA W AT A SRR B R . WRCE IRt (CFU) 1 1OB #8717 45 A £ 5%
U, I T CFU WIBEEIEA 10B R I& 5 BTl . A4 Tl nl @it = = 2 S48 FPGA #ft:
HaA . HAh, GWSAT Z41 FPGA =ik i fit 738 L& FR 8 2 5, K& TR,
EREEN, CIREGIEENSE. M ERMTSH 2.12 2/ L& 2.13 HFEHE -

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

FH PO/ ] BC B 2 B (CLS) LA KA B2 1) A E B 47 28 SR UG (CRU) A A, A A ml e B A e %
A5 P TY I N T3 2 (LUT) M D 217 25(REG), WKl 2-4 Fiw.

CFU i n e B I B nT iR 5 N 37 i B R AR AR K . HARZBE R IC. FEMENAT
fils 25 A RS AE it 2R DU PR TAERE .
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2 g5k 2.3 i N R

KT CFU B Z#AMER, 2% UG303, Arora V Al & 1554 0 (CFU) /75
B o
& 2-4 CFU &t mEE

»

Carry to Right CFU .

CLS3

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

CLS1

CLSO

Carry from left CFU

2.3 SN AR R

GWS5AT %51 FPGA 7 i i) GPIO R T & FT 2 Filk 5438 F I H P b, IS HEL ST AR
HE B 22 73 BT ARUE I SCRFT 8 P X AN R I NS 2y A7 Gl de st g MBI HY DL S At A
HEP L

GWSAT # 41| FPGA 77 it [ A B o 4 A oyt A 5 (10B),  E S5 A\ dai th 2247 (10
Buffer). fai Adi tHI2 (10 Logic) LA K AR N (Rl g A A £ BE I B0 — Ao Hrpml S i A 22
PR LG5 AT G B DI AR L G(CFU) R 19 7] 4 FE A 28 5 G (CRU)ZEABL

Gk 2-5 Fraw, BRGNS B EC RS PEANES R, e lbeic oy AR B, EATTR]
CAFCE R —HZETX, Wn] DHE Y $m s 5 70 AR . S A\t 2247 5 5 M S35 4% Al
B FL P B AEATZE 0 HPARAE, R NS HOZ AR AR AR TR IR R R IEI ] DAL
WXFEEIRE, FEMA T R BEERIA G . PR AR TR S0 T N AR ORI At
Fr AR 2 18] R LB
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2 gERINA 2.3 f N A

2-5 I0B &t EE

Differential Pair
AL
7 True Com p\

PAD A PAD B
A J

v
Buffer Pair A & B

A A A A

1d
Id

o —= [©
[©) o O

oL

A Y
10 Logic 10 Logic

10
0

Bunnoy
indino

Btgnog

indu|
Bunnoy
indino
Bunnoy

T ndu|

-
-

Routing

GWS5AT #7%1 FPGA 7= i 10B F Il RERE .-
o JET4r X (Bank) )i B AL B (Voo o) LA

e ¥ LVCMOS. PCI. LVTTL. SSTL. HSTL. LVDS. Mini_LVDS. RSDS. PPDS.
BLVDS %% % Fift H P A

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

o PRALHINAG T IR LI

o AL (5 5 IR BN FL AL T

o GWS5AT-15 Jz GW5AT-60 2 {4 tH 15 5 Slew Rate L1

o XTEEANE B AR ST B M LR AR RE . /T o H BEL R A T B 42 T

o CRFMIEIK

fan N B S FRIRLAHER (SDR) #E LA U5 K (DDR) 252 Rl =,
2.3.1 I/O HBEFrfE

GW5AT-138 / GW5AT-75

GW5AT-138 / GWHKAT-75 #344F64E 6 /> GPIO Bank (Bank2~7) , P> SerDes Bank
DL —ANEC B ) Bank (Bank 10), Bank 10 t5] LAE 24 /0 Bank, /& 2-6 fin.
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2 LEFA2E 2.3 i N R

[ 2-6 I/O Bank &3 % REE (GW5AT-138 / GW5AT-75)

| MIPI | | SerDes Bank Q0 | | SerDes Bank Q1 |

ueg Ol
2Aueg Ol

GWb5AT-138
GW5AT-75

Pueg Ol
ejuegd Ol

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

£/ Bank 5 7 1/O HLYR Vegoe Veoio T PAKE A 3.3V, 2.5V, 1.8V. 1.5V,
1.35V. 1.2V 8L 1V, SHBIHLE Vooy EHHLE N 1.8V,

NFE SSTL, HSTL % /0 i AAnifE, &4 Bank B2t — M7 2% HUE (VREF).
F PR LA £ A 1OB A B (1 VREF ¥5(0.6V. 0.675V. 0.75V. 0.9V, PARET Voo ML

11 HL [ (33%,42%,50%,58 %), tH A% #4151 VREF i A (fi F Bank T E—A™ 1/0 & JIE
AN VREF %\ ).

GW5AT %1 FPGA 7= i AN[E (1) Bank SZHRFANFEI 1) A _F e BH S, 046 S B BH R0 22 43
HLRH P Fh . Hun R B A T SSTL/HSTL S N . Z 4> i FH % & H + LVDS/PPDS/
RSDS #i\. VEANERIESFE UG304, Arora V i 42 /HER (GPIO) /15 »

GW5AT-138 / GW5SAT-75 23 4F 2 FR ) 11O 2R Je 5B 4y Ak fic B W3R 2-1. & 2-2 fios.

#* 2-1 il /O AR RIS LA E
/O ittt | Bim/ES Bank Vecio(V) | HithBREhEESI(MA) N A
LVDS25 #2453 (TLVDS) 2.5/3.3 3.5/2.5/4.5/6 SEORT 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 73Kzl 551 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 AR
BLVDS25E 25 8/4/12/16/24 Z e L
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2 dikn 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 8/4/1216 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
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2 dikan 2.3 NS B
/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 FIARE
/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 &
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2 g5k 2.3 i N R

/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 LERA2E 2.3 i N R

/O HNFFAE BIR/ESY Bank Vccio(V) XFHRHIE | RERE Vrer
PCI33 B3 3.3 = B
VREF1_DRIVER 1.8/1.2/1.35/1.5 H &

GW5AT-60 / GW5AT-15

GWH5AT-60 I/0 fifE 11 4~ GPIO Bank, It4F Bank12 iy JTAG Bank, A 4 4~ 10, i
2-7 iR
2-7 GW5AT-60 I/O Bank S % R~ E

I | SerDes Bank0 | | 10 Bank1 | | 10 Bank2 |

=]

23 ]
— e
I Zo

o L |

35 -

2

g _
20

5 GW5AT-60 |

) I

2

= P_

20
S — >

o I

vs)

5 ’s

X o

o L |
_| 10 Bank9 10 Bank8 10 Bank? 10 Banké

GWS5AT-15 2344 1/0 f145 4 /> GPIO Bank, #1& 2-8 fin.
2-8 I/O Bank S ~=E (GW5AT-15)

Gigabit Transceiver Bank |

GW5AT-15

| AHd-A || ejuegd | »ueg | AHd-O
LI 0Ol 0Ol

| 10 Bank2 | | 10 Bank1 | Configu-
ration

A~ Bank AL 1) 1/0 HJR Vegioo Vecio FTEARE N 3.3V, 2.5V, 1.8V, 1.5V, 1.35V
B 1.2V PR B L Voo fE LN 1.8V, 2.5V B{ 3.3V,
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2.3 i N R

NSCHE SSTL, HSTL %5 1/0 iy ANArifE, &> Bank 3@t — A7 2% HU K (VREF).
F ] LAk ] 10B P & 1 VREF J(0.6V. 0.75V. 0.9V. 1.25V. 1.5V PLEFET Veeo

(17 EL A8 L (36 %,50%,64 %)), tHATE RSB VREF Hi A\ (i Bank H{E&E—A /10 &
V£ N4ME VREF #iN).
GWS5AT 2751 FPGA 7= i A [F 1) Bank SCREAN 1 BB, 045 5 o PH AN 22 9y
L RE A . B L PH BB A T SSTL/HSTL f ANttt . 227 B & A T LVDS/PPDS/
RSDS #iN. VEA%RIES % UG304, Arora V ij43Fd/HEH (GPIO) /15 .
GW5AT-60 / GW5AT-15 SCHFI 1/O KA K4y rE R B N5k 2-3. 3K 2-4 fiin.

F+® 2-3 il I/O KB R BB AR AL B

/O MR | BIR/ESD Bank Vceio(V) | $itHIEENEESI(MA) N A

MIPI_CPHY | 2/3(TLVDS) 2.5/3.3 2 F 5l b AL P 2R 42

MIPI 1.8/2.5/3.3 2 F 5l b AL P 28 4

MIPI_3MA Z#£4y(ELVDS) 1.8 3 R gl b b B 2% 1

MIPI_4MA 1.8 4 R 5l b A B 2% 42 1

LVDS25 #43(TLVDS) 2.5/3.3 3.5/2.5/4.5/6 SRR A v T AR A

BLVDS25 2.5/3.3 3.5/2.5/4.5/6 % i e T A A

RSDS 2.5/3.3 3.5/2.5/4.5/6 RO R AR A

MINILVDS 2.5/3.3 3.5/2.5/4.5/6 LCD i 73X 2l 5 41 5K 5
N

PPLVDS 2.5/3.3 3.5/2.5/4.5/6 LCD 17/53K5)

LVDS25E FEGY 2.5 8/2/4/6/12/16 OO R R A A

BLVDS25E 2.5 8/2/4/6/12/16 % i e T A A

MLVDS25E 2.5 8/2/4/6/12/16 LCD I} 73Kzl 5 %1 3Kk 3))
il

RSDS25E 25 8/2/4/6/12/16 SEORT A5 e A A A

LVPECL33E 3.3 8/2/4/6/12/16 AN

HSUL12D 1.2 8/2/4/6 LPDDR2

HSUL12D _| 1.2 8/2/4/6 LPDDR2

HSTL15D | 1.5 8/4/12 fEfifRE N

HSTL18D_| 1.8 8/2/4/6/12/16 et

HSTL18D_II 1.8 8/2/4/6/12/16 it M

SSTL12D_| 1.2 8/2/4/6 el

SSTL135D_| 1.35 8/2/4/6 A

SSTL15D_| 1.5 8/2/416/12 fEfi#E

SSTL18D_| 1.8 8/2/4/6/12/16 ez
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2 dikan 2.3 N
/O fitrE | RIRIES Bank Vccio(V) | HitHBREhEESI(MA) R FA
SSTL18D I s 1.8 8/2/416/12/16 yeZirgAm
SSTL25D | 2.5 8/2/416/12/16 yeZirAAm
SSTL25D_ Il 2.5 8/2/4/6/12/16 YeZirEe AN
SSTL33D_| 3.3 8/2/416/12/16 pealizan|
SSTL33D_II 3.3 8/2/4/6/12/16 ez
LPDDRD 1.8 8/2/416/12/16 LPDDR % Mobile DDR
LVCMOS10D 1.0 2/4 AN
LVCMOS12D 1.2 8/2/4/6 AN
LVCMOS15D 1.5 8/2/416/12 i %
LVCMOS18D 1.8 8/2/416/12/16 il Epdm
LVCMOS25D 25 8/2/416/12/16 T O
LVCMOS33D 3.3 8/2/4/6/12/16 B
HSUL12 B 1.2 8/2/4/6 fEfE o
HSTL12_1 1.2 8/2/416 yeZirAAm
HSTL15 | 15 8/2/4/6/12 YeZirEe 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 peafizzan|
SSTL15_| 1.5 8/2/4/6/12 FPtide
SSTL18_| 1.8 8/2/416/12/16 FiAt % 1
SSTL18_lI 1.8 8/2/416/12/16 FPAt %
SSTL25 | 25 8/2/416/12/16 FAEHE N
SSTL25 | 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 RN
LVCMOS25 25 8/2/416/12/16 i
LVCMOS33/ 3.3 8/2/416/12/16 i
LVTTL33
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2.3 i N R

/O iR | RIRIES Bank Veeio(V) | HitH3EENEESI(MA) R FA
LPDDR B 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 A TIARE
/0 HINFRIE BRIES Bank Vccio(V) X FHRTFIEIR BEEE 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 % %
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 i 75
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 % %5
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 % %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 7,5 o
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 % %
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2 g5k 2.3 i N R

/0 NFRIE BiRIE D Bank Vccio(V) X FHR IR BEBE Veer
HSUL12 B 1.2 & 7£r
HSTL12_| 1.2 & o
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 &
SSTL18_lI 1.8 o %
SSTL25 | 25 P %
SSTL25 I 2.5 P @
SSTL33_| 3.3 p %
SSTL33_lI 3.3 & o
LVCMOS10 1.0 & 7&
LVCMOS12 1.2 v o
LVCMOS15 1.5 & o
LVCMOS18 1.8 & o
LVCMOS25 25 P %
LVCMOS33/ 3.3 2 &
LVTTL33

LPDDR 1.8 P 7&
PCI33 3.3 & %
LVCMOS10UD12 1.2 & %
LVCMOS10UD15 15 & o
LVCMOS10UD18 1.8 P %
LVCMOS10UD25 25 2 &
LVCMOS10UD33 3.3 2 &
LVCMOS120D10 1.0 o %
LVCMOS12UD15 15 2 %
LVCMOS12UD18 1.8 = o
LVCMOS12UD25 25 & o
LVCMOS12UD33 3.3 P &
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2 dikan 2.3 NS B
/O i NFR/E BiR/ESD Bank Vecio(V) T HEIRFIEI B BE Vrer
LVCMOS150D10 | Hi 1.0 & 7&
LVCMOS150D12 1.2 2 &
LVCMOS15UD18 1.8 & o
LVCMOS15UD25 2.5 & o
LVCMOS15UD33 3.3 e o
LVCMOS180D10 1.0 P %
LVCMOS180D12 1.2 P %
LVCMOS180D15 1.5 2 &
LVCMOS18UD25 25 o %
LVCMOS18UD33 3.3 P %
LVCMOS250D10 2.5 & o
LVCMOS250D12 3.3 & o
LVCMOS250D15 1.5 P %
LVCMOS250D18 1.8 P &
LVCMOS25UD33 3.3 = %5
LVCMOS330D10 1.0 & %
LVCMOS330D12 1.2 & o
LVCMOS330D15 3.3 P %
LVCMOS330D18 1.8 2 %
LVCMOS330D25 25 2 &
VREF1_DRIVER 1.8/1.2/1.5/2.5/3.3 % 2

DS981-1.0.3
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2.3 i N R

2.3.21/0 &5
K] 2-9 N GW5BAT %1 FPGA 7= 51 110 32 %5 1% 5870 o
A 2-9 /O EEatREE
fmmmmmmmm A
| OTMUX :
l g |
:TXI TRIREG > |
| TO |
| GND —>» :
: > Qi > l
. > OSER | Q0 ODMUX -
: g ODELMUX |
|
| |
: DI » OREG >
I )
|
|

K 2-10 i GW5AT £7%1 FPGA 7= 54 1 1/0 B # % A

AN

HP T o

2-10 /O ZEMATEE
I_ _______________________________ A
I > cClI
: IDELMUX
I > DI
I » IREG ——— > Q
I IODELAY
| L IODELAY |
I
: » IDES — > Qo-Qn-1
I

GWSAT %51 FPGA 7 i ) /O 12 45 1) 4 Bk il B 40 5

DS981-1.0.3
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2 LEFA2E 2.3 H i AR

HERAE LR

K 2-11 NREIRAEER IODELAY . #™ I/O # AL E IODELAY AEbR, F ) a] DLE I 1iZ A e
/0 XGRS delay FH T B SN A5 5 RER . BF— P IIER A Ty A3EAT

USRI AEIR P Hy DLYSTEP. IODELAY S SEIRIT AN : Tigwy = Tayorset T Tayunit -
DLYSTEP, RIEIRZHI AUk 2-5 Fius.
% 2-5 IODELAY RIER&E

Min. Typ. Max.
Tayoffset 200 ps 250 ps 300 ps
Taiyunit 10 ps 12.5 ps 15 ps
DLYSTEP 0 - 255

[#] 2-11 IODELAY =~EE

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

A =R 2E IR (1) 77 1
o FRATEN.
o ZNATEM], WIHLELEE @ IR F R R LI A YR A e
o [LIE NI
I/0 HFs
Kl 2-12 4 1/O ZFf7affiith, & 1/O #Fe b ] w2 N 354745 IREG. it ar /7 2%
OREG Ml =¥ i 77 /£ 4% TRIREG.

B 2-12 /O FEFRFZREE
. b Q— =
R
E -~ >~ CLK

!
o CE 1 LW MK HL -4 24(0: enable)sl i H A 2L(1: enable).
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2 S 2.4 YUIRig SRl Ao Lk

o CLK 1] DAgmfE Ry b FHif il 51 F By fi % o

o SR W LIgwFE A [FH/ 7 E ) SET/RESET 5 &k (disable).
o Zifran nl LLgnAE N 75 77 % (DFF) sk 81 /7 %5 (Latch).
4588 DES K irikss SER 1R1R

GWSAT 251 FPGA 7 il SO 2 R LR A SR 83 R AN s Feate o e, Rk 2-6 iy

ol

3% 2-6 GWSAT &% FPGA PR EH/H B
N/ iZ 5 & ;0]
i NIZ 4R 1:2/1:4/1:7/1:8/1:10/1:14/ 1:16 / 1:32
pe!
GW5AT-138 / GW5AT-75 A 45 14:1.
2.3.3 /O iZE T {FHEN
GWS5AT %741 FPGA 7= 110 B Fr 2 TEB A, F—F T/EBAT, 1/O(E 1/0
ZE SN XA IR E A AR T . A 5. INOUT 15 5 MK =380 G 5 (i =54 1Y
wWHES).
KT /O i TAEM A VELE S, 62% UG304, Arora V o] 43248 /1 & #(GPIO) /1
FIERT o
2.4 FRREFSPEYLF 85 HE R
2.4.1 &9y
GWS5AT #7%1 FPGA 7= it 7+ & FIHUIR RS BENLA 78 TR . X EEA7fif 5 TR YR 42
FEEHES), DATHIIER, AR FPGA [R5 . AR N HOIR B S TEN LA 28
(BSRAM) . BSRAM #2fit 5 FiffERI: Him O#E (Single Port) , X [ (Dual
Port) , X0 A (Semi Dual Port) , # ECC Ihfe) P X AR, (Semi Dual Port
with ECC function) M Hi#, (ROM) .
F&F PR SN 28 TIE O P et e w34t 7R . AT & BSRAM X HF
125 Fh T BE -
o i BSRAM & &N 18 Kbits, = vl it & & 36Kbits
o [N EPAIR M1 F] 380MHz
o R LI I
o CHFR g M
o ST HRFO N AR 2
o ¥y ECC Dhreny Oy A, 4t ECC Al Jz 2 &5 1) Re
o HF H i A as izl
o K¥m v FE Ay KSCHF 72 bits
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2 LRI 2.4 YUIRig SRl A LDk

e ¥ byte-enable I)jfE
o 0 A AT O X 1 AR 3 SRR 5 I B BT . Hidfe A B 4 a7
o B SRR A A A h B B i
o EizZ#F Normal 5= F1 Write-Through £\
NS S E AR ZE VN
2.4.2 FFiERRECERRN
GWS5AT #7571 FPGA 7= it [ HUIR B S BN LA 25 ] SCRe 2 PP B 58 52, sk 2-7 Fr

< 2-7 FitSRALETIR
EhaE YT E SN BTt S 17 ETa TS S il PR TP
16Kbits 16K x 1 16K x 1 16K x 1 - 16K x 1
8K x 2 8K x 2 8K x 2 - 8K x 2
4K x 4 4K x 4 4K x 4 - 4K x 4
2K x 8 2K x 8 2K x 8 - 2K x 8
1K x 16 1K x 16 1K x 16 - 1K x 16
512 x 32 - 512 x 32 - 512 x 32
18Kbits 2K x 9 2K x 9 2K x 9 - 2K x 9
1K x 18 1K x 18 1K x 18 - 1K x 18
512 x 36 - 512 x 36 - 512 x 36
36Kbits - - - 512 x72 -

KT B X G, DX B, ECC DhRe i) D Bl AR 20 A R =X
) 1A [ K 8 2 V4 s BB 5% UG300, Arora V 721£44BSRAM & SSRAM) /1 /7751

24.3 ECC

ok B A BN 2415 BSRAM N B ECC WM, 3 T Bi 4L iy S A7 Gt ik 12
HOEAT HAR A e E . B a0 R
o {YfE SDP 512 x 64 #5:0F 3 #f ECC iRl & 2 i
o Y ¥F 64-bit SRAM i 1 bit #5R4IE, 2 bits iRk
e 72-bit ECC itk 45 64-bit HE 7 1 8-bit parity bits(K4& 1)
o 5 31 ALAIEE 63 L3 HF 1 bit [ 2 bits fiRFEA
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2 LRI 2.5 Hr {5 5 A B AR

2.5 WA ESAIERR

GWS5AT %41 FPGA 7= i ih B 35 1) DSP %I, 1% DSP fi# vk 77 2 vl i /2 1 7 i vk
R E S AP R, W FIR, FFT #%it4. DSP BEM FihAeias. RIEA TR m. Thie
IREER A

DSP Rt
o 3FNFERT (12X12, 27X18, 27X36) ML
e 26-bit Hi ¥ Vife
o 48-bit HAR/Z 4125 H T
o RFREAIIIRE
o NI AT T IE T IR S I TE O HHE A T 1) TR
o CRF27X18 LA BN, FenThEE
o SCFEMIAN 12X12 Feik KA 5 B mIhpe
o CHFE AT AR KL A5 B Th e
o KR RAH T THIE

A~ DSP = ZE i =70 k-

o i

o JeVkdE

o HAR®HHIL
2.5.1 BIfNES

T4~ DSP B & —/NRUInes, SEELTN. TSR AL T 6E .

A IN#R A7 T DSP (i, A P840 i
e 26-bit 4\ C;

o JEAT 26-bit fiI N\ A T SIA.

BN N\ iy R S B A A AR U 55 R AR
2.5.2 LS

A~ DSP & —A4> 27 x 18 HIFeyk s MO(multipliers)Fl—/™ 12 x 12 f3feik 2
M1 (multipliers), k2% (multipliers)fz TRIMNAR 2 J5, HRSCIIRIEIZ R, i\ b A4 H i
S HE AT A7 A A AN 55 R A

Feik A% MO SCHFIIIC B A F:

o — /27 x 18 kL%
o —M12x12 Feik:se
o /> DSP AJ LAFC & il— 1> 27 x 36 iLds
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2 N 2.6 Gigabit Transceivers

ek gs M1 SUCZRFRCE N — 12 x 12 Feykds.

2436y 58 MO FIaRyESE M1 RIRTRE B M 12 x 12 Feykss, H ALU {FRERT, AT LASZEl 12 x
12 SUM #£5K
253 HEARFIEE T

£ DSP & —ANUs NI 48 2 ALU, JEXT3RiESS Thae st — 5 nas, i N\ b A H
S SRR AT AR A S AR I, SRRV MO . TR EE M (ER 48bit 1 1E %L
D) . ALU ZZBBa A\ A& ALU % I it 5 FR S PRE_LOAD B I nvkkiz 5 .
2.5.4 #B{EIER

I EHNE S AT sl DSP £ AR A . HER A
e Ik (multiplier) izt
e 36i% 2N (accumulator) i =
o JEVRAN B AR

KT FE TR E 2GR, 155% UG305, Arora V #7554 #(DSP)
M5 -

2.6 Gigabit Transceivers

GW5AT %% FPGA 7=/ fl% Transceiver Quad, £ Quad ZHi&H % 4 Mk 5%,
MR A E — AR (TX) M — MU (RX), SCREM 270Mbps £ 12.5Gbps %45 13
%, CHRATCE 1 PMA 1 PCS.

Transceiver Quad Z5t7R 2 BN 2-13 fis. KRR B s :

e PCI Express, V3.0 (2.5 Gbps /5.0 Gbps)

e 10 Gigabit Attachment Unit Interface (XAUI) (3.125Gbps)
e RXAUI (Reduced XAUI) (6.25Gbps)

e CEI-6G-SR (6.375Gbps)

e SATA Rev3.2 (6Gbps/3Gbps/1.5Gbps) (need soft IP support)
e Serial GMII(SGMII) (1.25Gbps)

e CPRI (need soft IP support; soft IP available)

e JESD204B (need soft IP support; soft IP available)

e Rapid-lO (need soft IP support; soft IP available)

e 1000Base-X (need soft IP support; soft IP available)

e 10G-Base-R (need soft IP support; soft IP available)

e SDI-TX/RX (need soft IP support; soft IP available)

e SLVS-EC(RX) (need soft IP support; soft IP available)

e [nterlaken
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2.6 Gigabit Transceivers

2-13 Gigabit Transceiver R EE

PCle PCS + Flexible PCS

PCle PCS + Flexible PCS

PCle PCS + Flexible PCS

Bank 0
Quad 0
CHO PMA CH1 PMA Common Logic CH2 PMA CH3 PMA
TX + RX TX + RX TX + RX TX + RX
CHO PCS CH1 PCS CH2 PCS CH3 PCS

PCle PCS + Flexible PCS

FPGA Fabric

2.6.1 PMA

o & PMAEE 4/ lane. &A™ lane SCRAEUE RN AR I, AEARAZ I TX A1 RX,
HICHFFAS R 2O

o &/~ Quad FLZEH A PLL (—4~A LC PLL, 7H—AAN3E PLL)
o Rikim 5 HA SSC &% 4 (Transmitter through tracking of spread reference

clock)

o Rikin Rl AL MRS, W HFHEAT 1 tap pre-cursor X 1 tap post-cursor %, &S
F 524, (Lane driver with programmable transmitter equalization with 1 tap pre-cursor
and 1 tap post-cursor to improve signal integrity)

o W HFHEMA. HAMEN. TIBAEA. B A # K (Voltage mode/current mode

lane driver with board AC coupling.)

o SCRF [ IE N ] Y A SN [A) 42 13 5 2% (CTLE)
o FEUS A B B AN EL R k&2 L% (CDR), #9122 +/- 5000ppm
e PCI Express Beacon 15 5 7= £ il

2.6.2 PCS

DS981-1.0.3

£ Hfifi#% PCle PCS

RIEH) PCS, 3 PCS HE X
8b/10b 4w it a5/t 2%
GW5AT-15 #5414 3 8b/10b/64b/66b Zi i #s/fifE AL &%
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2 N 2.7 PCI Express (PCle) Controller

o Hr TX AL E

o ZHF RXEIESEF CTC

e FIf IF FIFO fiifb FH F* R& it

o HFRIEIFATHI 8/10/16/20/32/40/64/80 fir Hif v

2.7 PCI Express (PCle) Controller

GW5AT %741 FPGA 7= i fu4E PCle S 3k, it PCle #hX nl SEIl FPGAs Z [H][1)
H e GBS, ¥ ASSP i s W & IEHE] FPGA, U DU W4 1] 25 sl 6 £F 18 18 F AL 2R iE AT
7% (Host Bus Adapter, HBA) .
PCle 4 it LT HURF a0 T
e A PCle 3.0 ZEAME
o W HFx1, x2, x4 i#IiE
o GW5AT-138 3#F x1, x2, x4, x8 il
e 7 #F End Point #z{
e ZFF Gen1 (2.5GT/s) . Gen2 (5GT/s) . Gen3 (8GT/s)
o ¥t % /51 BAR (Base Address Register), A+ BAR & &
o U FEf T AKB fR T
o SCHF H BhREREE T B

o VEIEMM BRI, HLiiRIk® (Advanced Error Reporting, AER) 5 3| S &R T
4K (End-to-End Cyclic Redundancy Check, ECRC)

o CFFRRCERISH: WIEWE. BB K/ FPGA MR IIEL ., S50 Bl
DA B b A7 4 B RS AT 8 55

T PCle Controller B8 Z{#41{E 5., 1&Z2% IPUG1020, Arora V PCle Controller /1 /7
15 .

2.8 MIPI D-PHY

2.8.1 f##% MIPI D-PHY RX/ TX

GW5AT %51 FPGA 7 fh Witk % MIPI D-PHY RX / TX. % D-PHY & ] T 547 Bon
1 (Display Serial Interface, DSI) FlH 1715 3k$# 10 (Camera Serial Interface,
CSI-2) . FEAFMHT:
SR E (MIPI Alliance Standard for D-PHY Specification) , A 1.2.

SR LAl R (HS, High-speed) s, S 8 £ 8 3 g v ik 2.5 Gbps,  HL4H & i 37
10 Gbps (4 BREPEIEIE) , B SCFF ki 20 Gbps (8 BREHIHIE)

% 3 2 4 MIPI D-PHY, SRR % 4 A imE A — > phiiE.
SCHFFPAUAMRIIAE(LP,  Low-power)#EAEN, Hidfat&4ii® =%y 10 Mbps.
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2 EMNA 2.8 MIPI D-PHY

o HFmEEIM, MIEWNAINFE (Word Alignment) FliiAE EF% 5% (Lane Alignment) .
MIPI D-PHY RX % £f 1:8 fixX 5 1:16 #=.

GWH5AT-60 2 GWS5AT-15 2544 MIPI D-PHY TX 32#F 8:1 i 55 16:1 # .

S FF MIPI DSI #i1 MIPI CSI-2 4% 2 .

tEt% MIPI D-PHY £ % 1) MIPI Bank.

7T Gowin MIPI D-PHY RX HZVE4{5 2, iE5% UG296, Arora V Hardened MIPI
D-PHY /155 -

2.8.2 GPIO Y #f MIPI D-PHY RX/TX (MIPI IO)

GW5AT %% FPGA 7= /i) GPIO 23 MIPI 10 #%5, @i MIPI 10 #s23 (1 MIPI D-
PHY RX/TX i&H T # 47 7r# 10 (Display Serial Interface, DS Al ATHG LB T
(Camera Serial Interface, CSI-2) , AT #lE ki KG s dE, MIPI D-PHY Jy3
P ELE E L. GWSAT 51 FPGA 72 1) MIPI 10 B2 3 Frf i ink 2-8 Fiom .

& 2-8 GW5AT &% FPGA =& MIPI 10 B #5%E

=1 MIPI RX MIPI TX
GW5AT-138 Frf Bank _
GWS5AT-75
GW5AT-60 fiif5 Bank (JTAG Bank [4:41) fiif5 Bank (JTAG Bank [4:41)
GW5AT-15 fT4 Bank FTH Bank
FERFEI T

o H¥FriE (MIPI Alliance Standard for D-PHY Specification) , A< 1.2.

o THFEIE RX A1 TX 884 1, RX L4 1HE & HiE 1E e = v] J; 1 5Gbps TX A R i
A1k 1.6Gbps, H:dr 15K #8451 RX/TX 4% 4 % B 18 i = 7] 1% 2.0Gbps.

o SRR EIH(HS, High-speed)i#.
o VHEIXUAMKIIFE(LP, Low-power)ifEiE
o T HIITIEIE(HS, High-speed)%iE 7 TikdE .
o ¥F MIPI D-PHY TX 8:1 #\5 16:1 iz,
o 7 ¥F MIPI D-PHY RX 1:8 x5 1:16 iz,
e 7 ¥F ELVDS. TLVDS 5 MIPI 10 % 10 Type-.
o PEHIEELE LP B T AT, dREZE ) 10Mb/s.
FLZVEAE B1ES % IPUG948, Gowin MIPI D-PHY RX TX Advance /4 /7755 -
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2 55K

od

2.9 MIPI C-PHY

2.9 MIPI C-PHY

2.9.1 f§#% MIPI C-PHY
GWS5AT-60 & GW5SAT-15 P #%f##% MIPI C-PHY RX 2 TX, BA S B8R AL ik %,
T BE ARG S R AR R 3 2 A () s AT
o L Hrbr#E MIPI C-PHY V1.2,
e — /> MIPI Quad, Fii% 3 =4 EdiEiE
o I LI HLIEIE TX 2.5Gsps #E &z, HiliE RX 2.3Gsps Hif (L4 %
e MIPI C-PHY RX SZHfmidtii X, S H 2+ Wizl
e MIPI C-PHY TX 3z it
o CHFRXUAMIKIIAERE S, HE & ik 2 i ] 15 10Mbps.
o RX =iz 3 ¥F De-skew Jjfig.
o RX CFRELMEIIMTES, K Delta (g > 8dB.
o UFFALP B (FIiE)
2.9.2 GPIO X #F MIPI C-PHY RX/TX (MIPI 10)
GWH5AT-60 K GW5AT-15 ] GPIO 2 # MIPI_CPHY 10 #=,, i#it MIPI_CPHY IO #
XA PASZEL MIPI C-PHY RX/TX.
FERHEW T
SCEEFRUE MIPI C-PHY V1.2
SO 3 A= 2
Y ¥F MIPI C-PHY RX
Y ¥E MIPI C-PHY TX

2.10 ADC

2.10.1 ADC

GW5AT-138, GW5AT-75, K GWS5AT-15 25 N4/ 1 8 i#iE 10 bits Delta-sigma
B, R —IRIIFE, KIR IR delta-sigma ADC.

454 FPGA M w2 iR /), DU HEIE. ALK IT, % ADC A LA
JEON P PR 08l P A EL 0 ) ) b SR AR R AT I SR . AR, FPGA #2413 E A 0w id
#H GPIO #21LL K ADC MG 58110, %3] ADC R @EIE, nf LA L0 A s
HE R A B R AT R IR

F BRI
o 15K #4fF ADC M4 14
o 75K %M ADC M 2 4
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2 ZERINA 2.11 4

o 138K 2%} ADC 1 24
o ZHHLIH: NE
o fLPikEEE: 10 bits
o XAERfEh: <2MHz
e ADC HIRHAHEE: 0~1V
e 60dB SNR
o ALK AKERE: +/-2°C
o HIRfEEINEE: +/-5mV
XT ADC HEZH4H(E BiS% UG299, Arora V A 75 ##(ADC) 1 /1755

2.10.2 SARADC
GWS5AT-60 #5145 7 SARADC. SARADC Jy—#KIHi 1] & i 5 5 KAL) 13bits ADC,
REWE A SR FE M S R TSR, @ R T R ER SR st FERFEN .
o ZHHIKRIE: WEMFIL
o fIFENEE: 13 bits
o XHERHH: 10MHz ~ 300MHz
o Himim AN{5 FVuM: 0-1V
o ENESIEHE: -1V ~1V
o HIRALIKAIERL: +/-0.2mV

2.11 B4

B b BE YR S AT 2% FPGA it REI N F 20 2. GWSAT #2741 FPGA F= el 7% H
A RN BN 25 (GCLK), HIZEZRZATE %R, B 7 GCLK ZHiE, Mt 78R
(PLL) . B4 HCLK 1 DDR 17t 28 4% L B ds ik b By 8 DQS 250 41 7%
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2 ERNA 2.11 W4

2-14 138K 25 {FET$h BT

o = PLL PLL o
i el i
2 [ - ? — 3 D
= L -~ 5
o A g3

:

- Y

=YX GCLK MUX

[;
(1 0

|E |
P

f—ﬂﬁ <«—— GClKMUX |— | ‘j—’) g

g,H <«—— (BotomHalf) |— g 13

2 PLL PLL %

iﬁ [ P | [ P | [ P | [ P | !

[oi 1 COCOIJC O] CICOMCCOCTMA L od
Regional Clock Regional Clock
/0 Bank 5 /0 Bank 4

o voBank O pbas | Hok L Helk MRce

2-15 75K g FRT$h R

PLL PLL

GCLK MUX >
(Top Half)

]
PL

300D |euoibey
300D |euoibey
Zyueg o/l

-
-«
I

-

PLL PL

~-—] GCLK MUX —

-— (Bottom Half) —p
PLL PLL

3000 |euoiboy
%000 |euoiBey
£xueg o/l

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

[ o o1 e o
@
COTIC DT COrMmImr N

><

Regional Clock Regional Clock
/0 Bank 5 /0 Bank 4
0o wvoBank O pbas | Hek | Helk MRcc
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2 ZERNA 2.11 W4

2-16 60K BE{+RT$h BT

SerDes Bank 0 /O Bank 1 /0 Bank 2
| ] 11 LT 1 [ 11 111
-
= ]
@
T U PLL PLL —
< =
9
= i [vy)
3 3
=
(9] w
T
T L L
< —
I I
5 [ve)
o GCLK MUX u 3
Q x
3 PLL &
=
by PLL —
L] o
[vy)
— D 8
_ =~
3 PLL <
[ve)
@ PLL
=
2 L]
| | PLL PLL
—<
-
| 11 | | LT 1 [11 | | | |
1/0 Bank 9 I/OBank8 l/OBank7 1/OBank6
1 1/0 Bank ooas | Hok |- Hok MRce

2-17 15K S/ HET SR

Gigabit Transceiver Bank

z
3
Q
2
:
- A
o]
m
8
=
» —l
— GCLK MUX
3
@
] PLL
= ||
[] v
z
3
=
2
-<
L [ pas | [ P | | pas |
l T 1
/0 Bank 2 1/0Bank 1
I oBank | Hok L HCLK_MRcC

2.11.1 /G ¢~ 2.11.4 DDR /7 1£ #5825 101 # 5 # DQS %5 B B4k, T2/t
B EEETEP . BIFHPE K DDR {7 s 12 DR Bk b £ DQS &5 21415 BiE &%
UG306., Arora V i1 5 JF(Clock) /7 75 -
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2 GERINA 2.11 W4

2.11.1 £ 58h

GW5AT #7%1 FPGA 7=t 16 N4 R 8. GCLK Kl f sk 5 % Ik ep & . PLL
F% . SERDES B4, HCLK % H PA N B Se 2k v ii, 1R & s NS A5
U P e fE, AT SEELA 4 R I DK S)

2.11.2 SiRET§h

GW5AT #7411 FPGA 7 its () End i o HCLK,  BATIREI S AR ZE 1tk RE,  w BASCHF 1/O
seEPERE B R e, &L TR RHIRIN h [F) D B AR d i D ik —4> Bank SZRFI
#% HCLK, ik 2-18. & 2-19. & 2-20 . K] 2-21 Fiirw.

2-18 138K HCLK REE

O [ImiPIf| SERDES Q0 | | SERDES Q1 | L°% |

- L HoKBmge  e——T |
. | mpHay [

23ueg o/
Z23ueg o/l

. HCLK Bridge
“(Global)

. HCLK Bridge |
] (otomMm [ ————

93ueg o/l

£3ueg o/l

¥ ¥

/0 Bank 5 /0 Bank 4

L VoBank | HCLK —— HCLK Bridge Out <+—— HCLK Bridge FB
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2 SN 2.11 i

& 2-19 75K HCLK ~E &

O [ImiPif| SERDES Q0 | | SERDES Q1 | L°% |

[ e Br.idgé.' — I ]

o . o mem — | 3
N bYeE——_——
2 A 3
~ N
Y
© " HCLK Bridge
“{Gicbal)
Sl .

HCLK Bridge

] (GetomHl) p—uy

93ueg o/
£3ueg o/

¥ ¥

e S S o A o ) Al
/0 Bank 5 /0 Bank 4
L1 VOBank |_ HCLK —— HCLK Bridge Out ~«+—— HCLK Bridge FB

& 2-20 60K HCLK =RE#

SerDes Bank 0 /O Bank 1 1/0 Bank 2
P P N N

z - Do = = .
3| 3
o { ] ©
2 1 1w
z | |8
< .. A : i
z BN
I3 | 15
5 1 |
T Ll 3

B | 3
= . A J .
o )
S -7 K Bri " g NE
% 4— HCLKBndge e — B
= .
e I 11 T |

~ '3
= | ]
S | T

. X
@ | ‘o
=] .
= | Y -
o .
[ | S VY ] RV | [ T ] T | o | e ]
""""" IOBank9 T 'I/0Bank8 1/0Bank7 1/OBank 6

[T voBank ||_ HCLK =~ — HCLKOutput  <———  HCLKInput
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2 ERNA 2.11 4

& 2-21 15K HCLK ~E &

Gigabit Transceiver Bank

z |

Y

(I) r

I

I

8 ]

vy}

E

o N

=L ™. HCLK Bridge MUX

=

3 SRl | [l 1oBank
w =7 .....

z ||= HCLK
]

E HCLK_MRCC
A [ pas' | [ e ] [oas ]|

—» HCLK Output

[ } ] -t—— HCLK Input

CUOBank2 10 Bank 1

HCLK AT BLER k45 FH A FH K Zh RE LR A0 T FT o «
o AR B REREL, W BT IO M e T N A 5
o R B SR, AR BN N B AR AL — B e S B, T 10 124 TARRL
o ZhASHEE I Bk EEA .
o FAIEIR AR, H L HI B E IR B RS 5

o 4 JRimiEt & HCLK Bridge #H:, A% HCLK I35 5% BT —4 Bank H1. H4F,
HCLK B} #4155 M 10 Bank 3t A J5 14 7] 55 2 528 10 Bank [ £ 47

I
X RIUE I S 5, BEBURLER—/ 10 Bank, B {E 52 [ skew /.
2.11.3 §iH8EF
BMER B2 —Fh Sz i s, TIFRIFHEA (PLL, Phase-Locked Loop) . #JH 4k
NS5 I B S HR % N 3 IR A 15 5 R AR AT .
GW5AT #%1] FPGA 7=/ i) PLL AEERERS FRAL T DAZE A FIRT B R, @il E A F S
BT DAHEAT I Bh A SR R (AN 0 4) . ARAZ . G bR Tl RE .
GW5AT #7%1 FPGA 7= 5 #) PLL FERASMEIN T
o IR T BRI A
o I PLL, 1 BEAI S A RN SO RE 1/8 ANEU A
o IR b4 L K
o FRBUER N
o CHRYAII B A A (T B IP)
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2 S 212 &R R EM

e VCO T./EMZJEHl: 800 MHz ~ 2000 MHz
e CLKIN #iZE[l: 19 MHz ~800 MHz
2.11.4 DDR g5 O #EE DQS
GW5AT #7471 FPGA 7= ii: () DQS Bt T 40~ 1) T REk S RF DDR A7l #8545 L1 i
o L DQS N, HIPILIFES) 1/4 ML
o NI NZAERME IR/ S R
o N HZ IR LA A AE S
o {21k DDR fii i B 815 5
e ¥ DDR3 5 Hi 35
DQS M R 2 TAERIE, SRR 10 O FHEK.
2.11.5 K&
YE %t CRU [ Xkh 78, GWSAT Z%1 FPGA F= il it 7 RIE F & MK 2k (LW) K .
LW —J5 i n] LRSS #1445 DFF $2 it ehffige (CE) . BHEAr (SET/RESET) {55
F—JiH, R LLHEE SR, (R EEdEE S .

212 & /EE N

GWSAT #7%1 FPGA 7 it & — L AR R B M, HEERSISTRANE
#, ATRER SRR BN, CFU AII/O HfZ 72 m] LIS L .

2.13 wIZEACE

GWH5AT %71 FPGA 77 it 3 #F SRAM 2t , [Alith, &3k b oL 75 22 305 T 3000 B 2085 5
PRI 48R, HA AT DURYE B & 75 SR i B 3R S RAFAE S Flash H. EHS,
avE AR Flash Hisz Bic & 24l 2] SRAM H .

GW5AT #%1 FPGA 7= g 7 2Rl L@ 1) JTAG BB B4, 1B Hr
GowinCONFIG fic EfEx: SSPI. MSPI. Master CPU. Slave CPU. Master SERIAL.
Slave SERIAL % PCle. [FISZRFE A CREGRmSCHEME e A% B . SR SEU
F 2l sk SZEE OTP,

HEZEMFRHE S
o UG704, Arora V 138K & 75K FPGA /=i 4 2 & F
o UG718, Arora V 60K FPGA /™= /i 4 72 & T/

e UG720, Arora V 15K FPGA /=4 4i F2H0 B FHf
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http://cdn.gowinsemi.com.cn/UG704.pdf
http://cdn.gowinsemi.com.cn/UG718.pdf
http://cdn.gowinsemi.com.cn/UG720.pdf

2 ERINA 2.13 YNl B

2131 S=HRK

GWH5AT %71 FPGA 7 5 3 it JTAG/SSPI/QSSPI &% i it goConfig I2C IP /
goConfig JTAG IP 478 52, RIS SCRAEAREIMILA TARRES BT 9fE i ik
Flash 84Mi6 Flash (J354E, mfid fE i 2 aF T DUZ R A R E EW TE, mfExrls,
K HE P RECONFIG_N 23 il it Reboot 54 BRI Al 58 il fE 26 F+ o BLARMEE & N 78
R B[] KA SRR BEAS i B 137 P
2.13.2 LR MEMREMNEE

GWS5AT %741 FPGA 7= /i SCRF LLRFR AR N2, KA 128 bits 1) AES & 5k, [FE,
o P RO TR G B B ) 2 e e AE Y, £ FPGA 7= i B EL R St BRI T
CRC WISHRIF B E T 2. BPEmE Bk e b se i IR 4 N 2 5 e, AR I EdE G
VEMAERAR AR WE T A B LR SE R B S, AT P VAT SR A
2.13.3 SEU Handler

GW5AT %% FPGA 7= i Witk SEU Handler ftk, H A AL E A BRI E (CMSER) I
. SEU Handler #EHuid it R 4L M 45 0 B A A7 A I o] BEAFAE IR AR 1%, 2 rE g 716
WIILAZYIE. SEU Handler #/E FPGA TAEMFEIN, MG & 2wt 8 5dE, it
ECC f#i5 1 CRC R4 LU kAT M AS 1%« Wi e R nT DA Al 1E, TR B 248 5 £
B, #E S [ SRAM, MIMIE B8 1A RS R EE M B 1.

SEU Handler #HLIh g S R PE U T
o KT ECC 1 CRC il i iF 5232
e CRC M %A & SRAM i F& rh R & ) bit £5i%

e ECC 7%/ SRAM Frame ' 2 bit #5078 4k 15 DAL ER L IEM, 4 bits £ iRk E, H
1 138K #3 ECC S H#4F 64-bit SRAM HidfaH 1 bit £ iRz B i &7 LLAET IR IEY, 2 bits
iRk

el

[ SEU Handler AT LAS7 #5 8 SRIGHAZ S TEIRBE, R4I(5 BB 5 2 bR S 4

o CFEH AT, WAl LIERE PR 5 H 25 BT ag .

o STHFH PR bit #IRIENERME, FH T IhRERIER AL .

2.13.4 OTP

GWS5AT %751 FPGA 7= #2128 Bit () OTP =[a], SZRF—kM4mfE. H Bit0~Bit31
FH X, ZR S R AT U 23 (A A7 22 A HoAh B 2245 B . Bit32~Bit95 Jy DNA
X, et 64 ArE—FriRfE .
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2 ERNA 2.14 Fr N AR s

2.14 /A RS RS

GW5SAT %41 FPGA F= il Wk T —N v NI B RZ 2%, gmfEid #E iy MSPI g 42
PR R . NIRRT AR AT DU P SRR B, I G E TAESH, ATRIR1e 2
i 64 MR . ey I B PRE R Dol s A i AR )

f..=210MHz/Param.

!
H A Er# Param ABCE Z 4, Dy 3 M 2~126 Z 18] 115 %
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3 AR 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 {3 s Ko

GW5AT-138 / GW5AT-75
= 3-1 @3 R KTEE (138K / 75K)

R ik ®/IME BAE

FPGA Logic

Vee %k -0.5V 1.05V

Vecio /O Bank HJE -0.5V 3.75V

Veex LETIEENEN -0.5V 3.75V

Vee oo 4 PLL, SRAM #fi:Hi L 4 & LDO | -0.5V 1.98V
AR 1 HL Y L

V Eruse eFuse 5H#HAEfLt L -0.5V 2.07vV

Gigabit Transceiver

VboHa @ QUAD* A 5 i & Ak B HE -0.5V 1.98V

Vppa_a* QUAD* P LD H 2 43 i H -0.5V 1.05V

Voot _or QUAD* TX ik fit i L % -0.5V 1.05V

Vooo_aor QUAD* A 5 £ 7 F g A1k HL FEL -0.5V 1.05V

MIPI

Vbpa_ mip MIPI AR HRAADL L B5 ik F F -0.5V 1.05V

Voox_ mipi MIP A HARALL it Bk Fi, F -0.5V 1.98V
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3 HAHFE 3.1 TAESAF
B iR =/IME BAE
VoD MiPI MIPI e H A f Fl [ -0.5V 1.05V
ADC
Vee e ADC FR Bt H -0.5V 2.07V
im g
Storage Temperature BATFI -65C +150°C
Junction Temperature g -40°C +125C
GWb5AT-60
& 3-2 xR AIEE (60K)

R ik =IME RAE
FPGA Logic
Vee WL, LV 0.5V 1.05V

ZHE, EV -0.5V 3.75V
Vecio /O Bank HiJE -0.5V 3.75V
Veex A4 B L -0.5V 3.75V
V eruse eFuse 5 A\FT#i & -0.5V 2.07V
Gigabit Transceiver
VppHa_a* QUAD* P 3 e A1t Fi L -0.5V 1.98V
Vppa_ o QUAD* P #5501 HL B 43 i H -0.5V 1.05V
Voot _or QUAD* TX ik i fit i L -0.5V 1.05V
Voop_a* QUAD* P s Hir - FiL I £ P P S -0.5V 1.05V
MIPI
Vbpa mip MIPI LRI F A4 F Pl [ -0.5V 1.05V
Vbox Ml MIP B HRASE LM B 4 A R -0.5V 3.75V
VoD MiPI MIPI B A HL i (1 P H T -0.5V 1.05V
Vpp12_ Ml MIPI 55k LP #5504 i L -0.5V 1.32V
ADC
Vee_anc ADC Biflt i ik -0.5V 2.07V
VREFN ADC 2% Hi [k -0.5V 0.3V
VREFP ADC 23 Hi [k -0.5V 2.07V
mE
Storage Temperature A7 E -65°C +150°C

DS981-1.0.3
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3.1 TAE%ME

B fak =/ME BAE

Junction Temperature ghi -40°C +125°C
GW5AT-15

3 3-3 X R ASEE (15K)

R ik =/ME BAE

FPGA Logic

Voo WL, LV 0.5V 1.05V

Veeio /O Bank Hi/E -0.5V 3.75V

Veex B -0.5V 3.75V

Vee 1oo i #5 SRAM A1 PLL Regulator HiJE  |-0.5V 3.75V

V Eruse eFuse 5 AT HIE -0.5V 2.07V

Gigabit Transceiver

VboHa o QUAD* A 8 iy s it L L -0.5V 1.98V

Vooa_ar QUAD* A Hfi A DL L e £4E HL f -0.5V 1.05V

Voor_or QUAD™ TX J ik iy {1t it HL I -0.5V 1.05V

MIPI

Voba mipi MIP1 BT H % £ H H -0.5Vv 1.05V

Voox_mipi MIPI AL 4 Bt i f s -0.5V 3.75V

Voop_mipi MIPI A5 55 =~ F it H LR -0.5V 1.05V

Vopi2 mipi MIPI i3k LP #5X fHh H i -0.5Vv 1.32V

ADC

Vee_anc ADC #EHeft L L -0.5V 2.07V

PSRAM

Voo psram PSRAM fit i HE & -0.5V 1.98V

Vbba_psram PSRAM H4f 2 26 1 HL Y5 L -0.5V 1.98V

FLASH

Vee FLast FLASH e fit f i R -0.5V 1.98V

mE

Storage Temperature EAF I -65°C +150°C

Junction Temperature g -40°C +125C

DS981-1.0.3
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3.1 TAE%E

3.1.2 #EFETESEE

GW5AT-138 / GW5AT-75

7 3-4 #EFET{EEE (138K / 75K)

B iR RIME BAE

FPGA Logic

Vee % 0.87V 1.03V

Veoio /O Bank HiJk 1V 3.465V

Veex 4 B L 1.71V 1.89V

Vee 1o M J9PLL, SRAM #2445 LDO #igk | 1.14V 1.89V

(1 FELYR FLE

V Eruse @ eFuse SHAEtHHE L 1.62V 1.98V

Gigabit Transceiver

VobHa_a* QUAD* A P e He A1t Hi L e 1.71V 1.89V

Vopa_ o QUAD™ A Fls R R 1% A P RIS 0.87V 1.03V

Voot o QUAD* TX i i fit i it [ 0.87V 1.03V

Vpoo_a* QUAD* Py #4741 i L 0.87V 1.03V

MIPI

Voba mipi MIPI A5 B 0L Fe B Ak L F 0.87V 1.03V

Vbox_Mip! MIPI LA L4 Bt v v 1.71V 1.89V

VoD MiPI MIPI A5 S H B Ak H F 0.87V 1.03V

ADC

Vee anc ADC it L H 1.62V 1.98V

mE

Tycom IR (L) 0C +85°C

Tuinp ZER (TR ZR) -40°C +100°C
!

o MVeg | po HURBK, Dl .
o PR EE eFuse HIHE, iX /N HLYE AT PL3%Z GND =X floating .
o VMMukPMEGkF PCB &5 Hh R e B, L T A e Y ST R (5 A, TR I 2 AN LB I R

DS981-1.0.3
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3 AR 3.1 THE&M

GW5AT-60
% 3-5 #EF TAESEE (60K)
R DU ®/IME RBKX{E
FPGA Logic
Ve WHE, LV 0.87V 1.03V
ZHE, EV 1.14V 1.8V
Vecio /O Bank Hi /% 1V 3.465V
Veex M BN 1.71V 3.465V
V eruse @ eFuse 5 A HiJE 1.62V 1.98V
Gigabit Transceiver
VooHa o QUAD* P 38 ey s L F FL s 1.71V 1.89V
Vopa_ o QUAD™ A FS AL FEL B A FEL RS 0.87V 1.03V
Voot o QUAD* TX ikt i FL & 0.87V 1.03V
Voop_a* QUAD* P i Hir7 i it F F 0.87V 1.03V
MIPI
Voba mipi MIPI A H A4 A 2 it F AL R 0.87V 1.03V
Voox_mipi MIPI A5 B H0L 4 Bk L F 1.71V 3.465V
Vppp_MiPI MIPI AL v 3 vl F 0.87V 1.03V
Vbpi12_Mip MIPI fiH LP ki i 1.14V 1.32V
ADC
Vee anc ADC YA L H 1.62V 1.98V
VREFN ADC 2 H ik ov oV
VREFP ADC RS H Wik ov 1.25V
mE
Ticom Shim (I gk) 0°cC +85°C
Tuinp Shim(TkZK) -40°C +100°C
!

o U FR B H P30 22 i i L BEIN, - Veex AR F45F 3V; Veex=1.8V i}, 10 Hi N Hi ) Fmax 252 3[R
fill, XIT Fmax>600Mbps M5 Afi S, Veex f 2K T47T 2.5V,

o PIYATELE eFuse M i, iX AN HLYE AT L3 GND 5 floating
o FILLLEAZE K PCB 2 AN MR HE, 75 ZEHUITA K HE AR v ] ) A 2, IR B 2 22 FLR 1 75 5K
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3.1 TAE%4E

GWbHAT-15
& 3-6 HFLIESER (15K)
AR i3 &/ME RAME
FPGA Logic
Vee ZHHE, LV 0.87V 1.03V
Veeio I/0 Bank /& 1.14V 3.465V
Veex MR 1.71V 3.465V
Vee oo M SRAM F1 PLL Regulator H [+ 1.14V 2.75V
V eruse @ eFuse 5 A HL & 1.62V 1.98V
Gigabit Transceiver
VboHa @ QUAD* P s i A i L 1.71V 1.89V
Voba_a* QUAD* P AL FEL % 1t FE FiL IS 0.87V 1.03V
Voor_ar QUAD* TX i i L I 0.87V 1.03V
MIPI
VoA Ml MIPI RS AU FL it A F L 0.855V 1V
Voox_mip MIPI AR AU B A L s 1.71V 3.465V
VoD MiPI MIPI KL 5 FL % A A L 0.87V 1.03V
Vob1z2_mipl MIPI itk LP 04t i 1.14V 1.32V
ADC
Vee apc ADC B fit 1 i & 1.62V 1.98v
PSRAM
Voo _psram PSRAM fHH1 Hi 1.71V 1.89V
Vbba_psram PSRAM #4f oL 28 1 HE 5 1.71V 1.89V
FLASH
Vee FlasH FLASH 5 it i i 1.71V 1.89V
mE
Ticom S (%) 0C +85C
Tuinp S5 (Tl gk) -40°C +100°C
!

o U S A B2

B R, Veex 41K F4F 3V; Veex=1.8V i,

iill, X+F>600Mbps [HFI NfiH N, Veex & E K T4 T 2.5V,
o PRPYARTEELS eFuse M i, XN HEYE AT LAEZ: GND ¢ floating»
o FiNtibkpE i PCB L2 AN MR, 75 BT 5k r YR VS L A0 4, TR il 2 2 A FR A 7 R o

DS981-1.0.3
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3.1 TAE%4E

3.1.3 IR EARIER

R 3-7 RiR AR
B R/ME BRI RAE
Vec Ramp | I HLE B TFRER 0.1mV/us TBD 15mV/us
3.1.4 PRIk
F 3-8 AASEREFIE
B EiE:pu 4 /O K& RKXE
lus 40 NI L 0<VN<Viy(MAX) lle 150uA
(Input or I/O leakage current)
Ins H IR IR 0<V|N<Vi(MAX) TDI, TDO, 120uA
(Input or I/O leakage current) TMS,TCK
3.1.5 POR %1%
GW5AT-138 / GW5HAT-75
#* 3-9 POR BES# (138K / 75K)
B iR HFR BRIE
POR HURM | b udg fofue i op Vee 0.72V
Power-on reset voltage Veex 1.5V
Veeio (Bank10) 1.04V
Vee res 1.03V
GWb5AT-60
# 3-10 POR HES# (60K)
B iE:pu B HRE
POR HiJ&fH b A A i A HSF Vee 0.69Vv
Power-on reset voltage Veex 1.5V
Veeio (Bank3/5/12) 1.05Vv
GWb5AT-15
£ 3-11 POR H[E&# (15K)
B ik B HAE
POR Hi & 1H A7 fuh o WS Vee 0.71V
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3.2ESD

an
(8]ay

B EFE:py AR LAY
POR H [ 15 Power-on reset voltage Veex 1.48V
Veeo (Bank10) 1.05V
3.2 ESD 1%6E
% 3-12 ESD - HBM

AR HBM
GW5AT-138 HBM =2000V (GPIO)

HBM 21000V (Gigabit Transceiver , MIPI D-PHY)
GW5AT-75 HBM =2000V

HBM =1000V (Gigabit Transceiver , MIPI D-PHY)
GWH5AT-60 HBM = 2000V (GPIO)

HBM = 1000V (Gigabit Transceiver, MIPI C-PHY, MIPI| D-PHY)
GW5AT-15 HBM =2000V (GPIO)

HBM 21000V (Gigabit Transceiver, MIPI C-PHY, MIPI D-PHY)

#* 3-13 ESD - CDM

AR CDM
GW5AT-138 CDM = 250V
GW5AT-75 CDM = 250V
GW5AT-60 CDM = 500V
GW5AT-15 CDM = 500V

3.3 DC B S 4514
3.3.1 ¥ETESEER DC BS

& 3-14 #EFTIESEEAA DC BS54 (138K/75K)

B EBUS £ =/ME HwAlE |HmEXE
P /0 % NI FE I (Input or 1/0 | Vegio<Vin<Vin(MAX) - - 210uA
leakage)
0V<V|N<VCC|O - - 10uA
lpy /O - HLiE 0<Vn<0.7Vccio, - - -400uA
(/O Active Pull-up Current) [ py Strength=Strong
0<VIN<O'7VCCIO’ = - -1 50UA
Pull Strength=Medium
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3 HURFE 3.3 DC Uitk
B EFE:pu i =/ME mAE |HXE
IPU /0 _I:%_‘LL %?}zﬁ 0<V|N<O'7VCC|O’ = = -50uA
(/0 Active Pull-up Current) | py| Strength=Weak
(I/O Active Pull-down Pull Strength=Strong
Current)
Vil(MAX)<ViN<Vccio - - 150uA
Pull Strength=Medium
ViL(MAX)<Vn<Vccios - - 50uA
Pull Strength=Weak
C1 /0 HLZ5 - - SpF 8pF
(I/O Capacitance)
Vivst | S NIR## (Hysteresis for Veeio=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
& 3-15 #EFETIESEEIAR DC BS54 (60K)
R EBUS £ R/ME HmAlE |HmEXE
e /0 % NI FE I (Input or 1/0 | Vego<Vin<Vin(MAX) - 210uA
leakage)
0V<VIN<VCCO - 10uA
lpy /0 i HL iR 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
) /0 i HL i VL (MAX)<V\<Vceo, - 400uA
(I/O Active Pull-down Pull Strength=Strong
Current)
ViL(MAX)<V|\<Vcco, 150uA
Pull Strength=Medium
Vil(MAX)<Vin<Vcco, S0uA
Pull Strength=Weak
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3 MR 3.3 DC H Uitk
B EFE:pu 4 =/ME mAE |HXE
C1 /0 % SpF 8pF
(I/O Capacitance)
Vivst i NIR ¥ (Hysteresis for Veco=3.3V, Hysteresis=ON |- 400mV
Schmitt Trigger inputs) -
Veeco=2.5V, Hysteresis=ON |- 250mV
Vcco=1.8V, Hysteresis=ON |- 150mV
Veeo=1.5V, Hysteresis=ON |- 130mV
Vcco=1.2V, Hysteresis=ON 40mV
3 3-16 HEF TIESEE AR DC B S 4(15K)
B ik FH R/ME HAME (RXE
izl /0 i NI FE I (Input or 1/0 | Veco<Vin<Vin(MAX) - 210uA
leakage)
0V<V|N<VCCO - 10uA
lpu /0 bHi i 0<V\<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
IPD I/O0 ——F?_‘LL %?}ﬁ VlL(MAX)<VIN<VCCOa - 400uA
(I/O Active Pull-down Pull Strength=Strong
Current)
ViL(MAX)<V\<Vcco, 150uA
Pull Strength=Medium
ViL(MAX)<Vy<Vcco, S0uA
Pull Strength=Weak
C1 /0 % 5pF 8pF
(I/0 Capacitance)
Vivst | #i IR (Hysteresis for Vcco=3.3V, Hysteresis=ON | - 400mV
Schmitt Trigger inputs) -
Veeco=2.5V, Hysteresis=ON |- 250mV
Vcco=1.8V, Hysteresis=ON |- 150mV
Veeo=1.5V, Hysteresis=ON |- 130mV
Vcco=1.2V, Hysteresis=ON 40mV
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3.3 DC M HiE

3.3.2 BE7SHR
GWb)HAT-138 / GW5AT-75

= 3-17 BSHUR (138K / 75K)

BFR ik B AR SRIEN]
lec Core HJFH R LV fiAs 100 mA
leex Veex HIRHIT LV fifi 4 9 mA
lccio /0 Bank HJ5 B3 (Veci0=2.5V) LV fif A 5 mA
lcc oo M & Regulator #:2s HLIi LV fRA 6 mA
E!
(gAY Ry 25°C
GWb5HAT-60
< 3-18 FHSHIR(60K)
AR ik BRiF R LG
lec Core HLJF HEIR LV hfiiAs 80 mA
leex Veex FLUE HLIR LV hieA 5 mA
lecio /0 Bank HLE HLIE(Veei0=2.5V) LV fiA 1 mA
eyl
M R IR KA 25°C
GWb5AT-15
& 3-19 BRSHIR(15K)
AR ik il B RIF
lec Core HLJF HEIR LV hieAs 40 mA
lcex Veex FIEHT (Veex=1.8V) LV B 4.8 mA
lecio /0 Bank .35 H3E (Vecio=1.8V) LV A 5 mA
!

Mg AU IR S 1M 25°C
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3 MR 3.3 DC H Uitk
3.3.31/0 #EETIEEH
3 3-20 /O HEFETIESH
X R AT Vocio(V) HINIT R AT Ver(V)
i R/ME BLAIE BEAE R/ME BLAUE BK{E
LVTTL33 3.135 3.3 3.465 - - -
LVCMOS33 3.135 3.3 3.465 - - -
LVCMOS25 2.375 2.5 2.625 - - -
LVCMOS18 1.71 1.8 1.89 - - -
LVCMOS15 1.425 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 I 1.71 1.8 1.89 0.833 0.9 0.969
SSTL25 | 2.375 2.5 2.645 1.15 1.25 1.35
SSTL25 1l 2.375 2.5 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_|I 1.71 1.8 1.89 0.816 0.9 1.08
HSTL18_lI 1.71 1.8 1.89 0.816 0.9 1.08
HSTL15 1.425 15 1.575 0.68 0.75 0.9
PCI33 3.135 3.3 3.465 - - -
LVPECL33E 3.135 3.3 3.465 - - -
MLVDS25E 2.375 2.5 2.625 - - -
BLVDS25E 2.375 2.5 2.625 - - -
RSDS25E 2.375 2.5 2.625 - - -
LVDS25E! 2.375 2.5 2.625 - - -
SSTL15D 1.425 15 1.575 - - -
SSTL18D_| 1.71 1.8 1.89 - - -
SSTL18D_lI 1.71 1.8 1.89 - - -
SSTL25D | 2.375 2.5 2.625 - - -
SSTL25D I 2.375 2.5 2.625 - - -
SSTL33D_|I 3.135 3.3 3.465 - - -
SSTL33D I 3.135 3.3 3.465 - - -
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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
HSTL15D 1.425 1.575 1.89 - - -
HSTL18D_| 1.71 1.8 1.89 - - -
HSTL18D _II 1.71 1.8 1.89 - - -
!

fdi ] True LVDS ) Bank V¢gio BN BB N 2.5V,

DS981-1.0.3
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3.3 DC M HE:

3.3.4 i I/O DC BS54

GW5AT-138 / GW5AT-75

& 3-21 BiF /O DC BS54 (138K / 75K)

- ViL Vi VoL VO.H lo, M |loy M
Min | Max Min Max (Max) | (Min) (mA) | (mA)

LVCMOS33 |-0.3V |0.8V 2.0V Veeiot0.3 0.4V | V004V |4 -4

LVTTL33 8 -8

12 -12

16 -16

24 -24

0.2V |Veeo02V |01 |-0.1

LVCMOS25 |[-0.3V |0.7V 1.7V Veoiot0.3 [04V | Vego0.4V |4 4

8 -8

12 |-12

16 -16

24 -24

0.2V [Vcgei0-0.2V 0.1 -0.1

LVCMOS18 [-0.3V |0.35xVeeo  |0.65% Veeo | Veciot0.3 0.4V [Veeo0.4V |4 -4

8 -8

12 -12

16 -16

24 -24

0.2V [Vceo-0.2V 0.1 -0.1

LVCMOS15 [-0.3V |0.35xVeeo  |0.65% Vecio | Veeciot0.3 0.4V [Veeo-0.4V |4 -4

8 -8

12 -12

16 -16

0.2V [Vceo-0.2V 0.1 -0.1

LVCMOS12 |-0.3V [0.35xVccio [0.65x Veeio | Veciot0.3 0.4V [Vego-0.4V |4 -4

8 -8

12 -12

0.2V [Vceo-0.2V 0.1 -0.1

LVCMOS10 [-0.3 [0.35xVeco [0.65xVego |11V 0.4V [Vceo-0.4V |15 -0.5
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3 AR 3.3 DC H VR
. ViL Vi VoL Vou loL M [lgy M
Min | Max Min Max (Max) | (Min) (mA) | (mA)
PCI33 -0.3V 0.3 x Vceio 0.5xVceio | Veciot0.310.1x 0.9xVeeio [1.5 -0.5
Vecio
SSTL18_Il  [-0.3V [Vger-0.125V | Vreget0.125V |V 010.3 | 0.4V | V004V 134 [-134
SSTL18_| -0.3V [ Vger-0.125V | Vgeet0.125V | Vei010.3 [0.40V [ Veg0-0.40V |8 -8
SSTL15 -0.3V | Vger-0.1V Vgert 0.1V [ Veci0t0.310.40V | Ve0-0.40V |13 -13
SSTL135 -0.3 [ Vger-0.09V Vgert0.09V | Vcci0t0.310.40V | Veei0-0.40V (13 -13
HSTL18_|I -0.3V | Vger-0.1V Vgert 0.1V | Veci0ot0.3 |0.40V | Ve 0-0.40V |8 -8
HSTL18_Il  [-0.3V [Vggr-0.1V Viert 0.1V [ Veci0t0.3 10.40V | Ve0-0.40V |16 -16
HSTL15_| -0.3V [ Vger-0.1V Viert 0.1V | Veci0ot0.3 | 0.40V |V 0-0.40V |8 -8
HSTL15_Il  [-0.3V [Vger-0.1V Viert 0.1V | Veci0t0.310.40V | Vei0-0.40V |16 -16
HSUL12 -0.3 [ Vger-0.13V Vgert 0.13V | Vcci0+0.310.40 Vceio-0.40V | 0.1 -0.1
!

M[E—A Bank iTA 10 5L DC HEIR # (£13% source M sink): [@—/> Bank iff 10 fs BT ARE KT
n*8mA, n F/~i% Bank #5] H1#) 10 #i&.

GW5AT-60 / GWS5AT-15

% 3-22 84w 1/0 DC RS 4514
o \n Vi VoL Vof_, lor M |l M
Min | Max Min Max (Max) (Min) (mA) [(mA)
LVCMOS33[-0.3V |0.8V 2.0V 3.45V 0.4V Veeio-0.4V 2 -2
LVTTL33 4 4
6 -6
8 -8
12 -12
16 -16
0.2V Veao0.2V |01 |-0.1
LVCMOS25 [-0.3V | 0.7V 1.7V Veeot0.3 0.4V Veeo-0.4V |2 -2
4 4
6 -6
8 -8
12 12
16 |-16
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3 AR 3.3 DC H/ VR
- Vi Vi VoL Vou lor M |l M
Min [ Max Min Max (Max) (Min) (mA) | (mA)
LVCMOS25 [-0.3V |0.7V 1.7V Veeiot0.3 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 Veeio0.4V 2 -2
4 -4
6 -6
8 -8
12 -12
16 -16
0.2V Veceio-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 Vceio-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 Vceio-0.4V 2 -2
4 -4
PCI33 -0.3V |0.3xVeeo [0.5%XVeco  [Vecot0.3 |0.1x Veeo 0.9 x Veeo 1.5 -0.5
SSTL33_| [-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 | Vgegrt0.2V | Veeot0.3  [Veeo/2-0.8 | Veco/2+40.8 | 134 |-13.4
SSTL25_| [-0.3V [Vger-0.15V | Vgregrt0.15V | Vecot0.3 [ Veeo/2-0.61 | Veco/2+0.61 |8 -8
SSTL25_11 [-0.3V [Vger-0.15V | Vgreget0.15V | Vcot0.3 [ Veeo/2-0.81 | Veco/2+0.81 | 134 |-13.4
SSTL18_1 [-0.3V [Vger-0.125V | Vrgrt0.125V | Veco+0.3 [ Vco/2-0.47 | Veco/2+0.47 |8 -8
SSTL18_Il [-0.3V [Vger-0.125V | VRgrt0.125V | Vecot0.3 [ Veeo/2-0.6 | Veco/2+40.6 | 134 |-13.4
SSTL15_1 [-0.3V [Vger-0.1V | Vgreget 0.1V | Vecot0.3 [ Veeo/2-0.175 | Veco/2+0.175 | 8 -8
SSTL135_| [-0.3 [Vger-0.09V | Vgregrt0.09V | Vecot0.3  [Veeo/2-0.15 | Veco/2+0.15 |8 -8
SSTL12_| [-0.3 [Vger-0.1V  |Vgreget0.1V | Vecot0.3 [0.2X Veeo  |0.8 X Veeo 0.1 -0.1
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3 MR 3.3 DC MU
. Vi Vin VoL Vo.H lor M |l M
Min [ Max Min Max (Max) (Min) (mA) | (mA)
HSTL18_ 1 |[-0.3V |Vggr-0.1V Vgt 0.1V |Veeot0.3 | 0.40V Veeo-0.40V |8 -8
HSTL18_Il [-0.3V |Vggr-0.1V [ Vgeget 0.1V [Veeot0.3 | 0.40V Veeo-0.40V |16 -16
HSTL15 | |-0.3V [Vge-0.1V Veert 0.1V | Veeot0.3 | 0.40V Veeo-0.40V |8 -8
HSTL15 Il [-0.3V |Vger-0.1V  [Vgeget 0.1V | Veot0.3 [ 0.40V Veeo-0.40V |8 -8
HSTL12 | [-0.3V |Vger-0.1V  [Vgert 0.1V | Veeot0.3 [0.2XVeeo 0.8 X Veeo 8 -8
HSUL12 -0.3  [Vgee0.13V | Vgeet 0.13V [ Veeot0.3 02X Voo 0.8 X Veeo 0.1 -0.1
!
ME—A Bank iTA 10 &) DC HITER 4 (145 source M sink): [A—/> Bank i 10 K5 B ARE KT
n*8mA, n F/riZ Bank #5] H 1 10 Hi& .
3.3.5 4 /O DC B S 44
GW5AT-138 / GW5HAT-75
# 3-23 £47 /O DC 5451 (138K / 75K)
B iU i S5 B |BE |BX (2
Viem LB HLE Half the Sum of the [0.05 1.8 V
Two Inputs
Vip Zor N 1IR (Differential Input | Difference Between |+100 |[+350 |[+600 |mV
Threshold) the Two Inputs
In i N B (Input Current) Power On or Power 20 pA
Off
Voo Z= 14 1 L (Output Voltage (Vop - Vom), Ry = 250 350 600 mV
Differential) 100Q
AVop ZERG G H L 2L Y [ (Change 50 mv
in VOD Between High and Low)
Vos % H1 %5 (Output Voltage Offset) | (Vop + Vou)/2, Rr= [1.000 |1.250 [1.425 |V
100Q
AVos gy HH F ARk (Change in VOS 50 mV
Between High and Low)
ls LS FELR Vop = OV W% fi th A 12 mA
P
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3.3 DC M HE

GW5AT-60 / GW5AT-15

% 3-24 £4y I/JO DC A5 4¥1E
BFR ik M S B |BE | BX (B
Viem LA AN FEL Half the Sum of the |0.3 235 |V
Two Inputs
Vip Z4y%i N 1R (Differential Input Difference Between |+100 |+350 |+600 |mV
Threshold) the Two Inputs
In % N\ HL I (Input Current) Power On or Power |- - 20 pA
Off
Vob Z= F5 4 H LS (Output Voltage (Vop - Vo), Rt = 250 350 600 mV
Differential) 100Q
AVop %ty h iU (4978 11,75 1 (Change _ _ 50 |mv
in VOD Between High and Low)
Vos it 2% (Output Voltage Offset) | (Vop + Vou)/2, Rr= [1.125 [1.25 [1.375 |V
100Q
AVos it 2548 16 (Change in VOS - - 50 mv
Between High and Low)
i
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3 HAHE 3.4 AC JFo=h5E

3.4 AC FFx451

3.4.1 CFU FFR4F51%
% 3-25 CFU RIS %
" -2 -1 N
B EiE:pu B
Min Max Min Max
tLUT4_CFU LUT4 ﬁﬁ(LUT‘I’ delay) 0.297 0.539 0.371 0.674 ns
tsr_cru BB AR A as i i [A] (Set/Reset to [1.075 [1.148 [1.344 [1.435 |ns
Register output)
tco cru A4 1) 25 47 S 4 HE s 1) 0.200 [0.230 |0.250 [0.288 ns
(Clock to Register output)

3.4.2 BSRAM FF <454
3 3-26 BSRAM A &%
L K3 -2 -1 e
B ik B
Min | Max Min Max
tcoap ssram | B )15 /R B B HE R TED 1.1 1.47 1.375 |1.838 |ns
(Clock to output from read address / data)
tcoor Bsram | B 21 2 A7 A ] 0.23 (0.326 (0.283 |0.408 |ns
(Clock to output from output register)
3.4.3 DSP Frx45t%
% 3-27 DSP HFSH
L L3 -2 -1 -
Bk Hik : _ i
Min Max Min Max
tcoir psp B b 1) N 2547 2 14 s (1] 0.2 0.22 0.24 0.25 ns
(Clock to output from input register)
tcorr psp b I 7K B A7 2 RIS ) 0.06 |0.07 |0.07 [0.08 |ns
(Clock to output from pipeline register)
tcoor_psp IR e 3] 4 H B A7 2% (X IR (8] 0.03 (004 004 004 |ns
(Clock to output from output register)
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3 AR 3.4 AC JF 45
3.4.4 Gearbox FFX4FM4
& 3-28 Gearbox B FES#
R ik R=AE Bl
FMAXppr 1:2 Gearbox ¥\ 10 i K ATIHER 400 Mbps
FMAX pesa 1:4 Gearbox i\ 10 Ok 47K 800 Mbps
FMAX pesx 1:8/1:10 Gearbox i\ 10 kAT % 1500 Mbps
FMAX pes1a 1:14Gearbox fii \ 10 F K H ATIH 2 1500 Mbps
FMAXpesis 1:16 Gearbox #i A 10 fi KHATIHER 1500 Mbps
FMAX pes32 1:32 Gearbox #i A 10 i KHATIH R 1500 Mbps
FMAXoppRr 2:1Gearbox #ii i 10 HKHATHE 400 Mbps
FMAXosera 4:1 Gearbox #itt 10 @ K HATIER 800 Mbps
FMAXoserx 8:1/10:1 Gearbox it 10 i K H ATH % 1500 Mbps
FMAXoserx 8:1/10:1 Gearbox it 10 & K H ATH 1500 Mbps
FMAXoser16 16:1 Gearbox #irth 10 f K H 17i#E % 1500 Mbps
=3t
3.4.5 A AT shiR7 28 o<
& 3-29 R AR RS AR FE oS FRiE
B iER =/ME sRE mAE
fuax B B IR 3% # i A% (0 to+ 85°C) 199.5 MHz 210MHz 220.5MHz
B 41 ¥ 45 i tH AT 2R (-40 to +100°C) | 189 MHz 210MHz 231MHz
tor i IS8 Duty Cycle - 50% -
3.4.6 PLL FF 5414
& 3-30 PLL 75454
: e REFR N .
¥ ik 1 . =X va #it
Finvax Maximum Input Clock Frequency 800 800 MHz
Finvin Minimum Input Clock Frequency 19 19 MHz
Feoromax Maximum Frequency at the Phase 400 400 MHz
Frequency Detector
Feromin Minimum Frequency at the Phase 19 19 MHz
Frequency Detector
FinuTTER Maximum Input Clock Period Jitter < 20% of clock input period or 1 ns Max
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3 AR 3.4 AC JFRA4¢1E
e REFR N .
S iU 1 > s #ix
FinouTty Minimum Allowable Input Duty Cycle: |25 25 %
19-49 MHz
Minimum Allowable Input Duty Cycle: |30 30 %
50-199 MHz
Minimum Allowable Input Duty Cycle: |35 35 %
200-399 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
Tstarrunrorrser | Static Phase Offset of the PLL Outputs | +/- 50 +/-50 ps
TJITTER_CCJ_HCLK PLL Output CyCle'Cy0|e Jitter Thru <300 <300 ps 3
HCLK=100MHz
PLL Output cycle-cycle Jitter Thru <30 <30 muUl
HCLK <100MHz
PLL OQutput cycle-cycle Jitter Thru <400 <400 ps
PCLK 2100MHz
PLL Output cycle-cycle Jitter Thru <40 <40 muUl
PCLK <100MHz
Tyrrer_py_pcik | PLL Output period Jitter Thru <300 <300 ps
HCLK=100MHz
PLL Output period Jitter Thru HCLK <30 <30 mUl
<100MHz
PLL Output period Jitter Thru PCLK <400 <400 ps
2100MHz
PLL Output period Jitter Thru PCLK <40 <40 mUl
<100MHz
ToutbuTy PLL Output Clock Duty Cycle Precision | <50 <50 mul 1,4
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 2
TexTrDVAR External Clock Feedback Variation < 20% of clock input period or 1 ns Max
RSTwinpuLSE Minimum Reset Pulse Width 10 10 ns
E!

o Z MR EHE B T B H I 4
o [ #| Cascade =, £/~ Divider iJ LA AR 2 TEAR 1t A

DS981-1.0.3
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3.5 Gigabit Transceiver %514

o fr BB 2 AR N BIVRAH O, 1Z IR 2 TR B I R AE i NI
o I/ EF 10 £ duty cycle if4:3Z Clock Tree {540 .

3.5 Gigabit Transceiver 1%
3.5.1 Gigabit Transceiver DC %4

%z 3-31 Gigabit Transceiver DC %

BFR ik £ Min. Typ. Max. Units
VOUT ¢ p2p | Differential peak-to-peak Transmitter output | — - Vyda mV
output voltage swing is set to
maximum setting
VOUT,, DC common mode output | Equation based Vyqga/2 mV
voltage
Rerc_term Differential output - 100 - Q
resistance
Tintrapairskew | Transmitter output pair - 2 12 ps
(TXP and TXN) intra-pair
skew
VINGit p2p Differential peak-to-peak 200 - 2000 mV
input voltage (external AC
coupled)
VIN Absolute input voltage DC coupled VDDT [-300 - Vyda mV
=0.9v
VINgpm Common mode input DC coupled VDDT |- - 500 mV
voltage =0.9v
Rrerm Differential input resistance - 100 - Q
CexT Recommended external AC - 100 - nF
coupling capacitor
3.5.2 Gigabit Transceiver F X454
3 3-32 R ST ER R ER MR R R
C1 C2
BERHR S [ T wire | BfE
Flip Chip | Wire Bond | Flip Chip
Bond
BRI GRS Fr-8 ) 1 RO (M ) [10.3125 |8 12.5 8 Gbps
B /NI 270 270 270 270 Mbps
ik BORKIHE AR (A ) | 8 8 8 8 Gbps
/N 2R 270 270 270 270 Mbps
E!

o 10385 Frmits Y S S R R«

DS981-1.0.3
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3.6 MIPI D-PHY JF 434t

o PP TN, SRRV IEIEAFERNAE PCIE 3.0 drEZ N

o BIHIE AR RAE

3 3-33 PLL 4514
e C1/C2 N
BRI 4 : s
Min Max
Channel PLL TAEVEH] 1.25 6.5 GHz
Quad PLLO TAEVEH] 1.25 6.5 GHz
Quad PLL 1 TAEVEH] 3.8 6.5 GHz
Output lane divider" 1/2/4/8
!
1@ 5318 FH Output lane divider 7 DASZHEL AR % .
& 3-34 SERBIFKHFIE
L Co/C1/C2 _
B R i Units
Min. Typ. Max.
FereFcLK Reference clock frequency 20 - 800 MHz
range
TrREFCLK Reference clock rise time | 20% — 80% - 200 - ps
TEREFCLK Reference clock fall time | 80% — 20% - 200 - ps
TocrerFCLK Reference clock duty cycle [ Transceiver PLL |40 50 60 %
only
% 3-35 PLL i 2R 1E)EAC
. Cco/C1/C2
B ik Units
Min. Typ. Max.
TapLLLOCK Initial PLL lock - - 2 ms
3.6 MIPI D-PHY FF&43514
3 3-36 MIPI D-PHY RX/TX FF 34514
EEFER | FH Fmin(#2IME) |Fmax(#EBE) | B
C1/C2 - - 25 Gbps
DS981-1.0.3 62(69)




3 HAHRE 3.7 MIPI C-PHY JF 434t

3.7 MIPI C-PHY FF 43514

< 3-37 MIPI C-PHY RX FF£&4514¢

REFLR |FH Fmin(Bi BB [E) |Fmax(S2EEE 1) | 24
C1 Vce=0.9V; Vppa ! Vppp=1.0V - 2 Gsps
Vce=0.9V; Vppa !/ Vppp=0.9V - 1.8 Gsps
C2 Vcc=0.9V; Vppa/ Vppp=1.0V - 2.3 Gsps
Vee=0.9V: Vppa / Vppp=0.9V - 2 Gsps
!

M A . Vee=0.9V: Vppa/ Vopp=0.9V : Vppx=1.8V : Vppi=1.2V.

3 3-38 MIPI C-PHY TX FF451t

REFR | FH Fmin(#2 &8 %) Fmax(#2VE E) By
c1/C2 - - 2.5 Gsps

3.8 tRIEfE O FiRE

GWS5AT %751 FPGA 7 i S £ £ Fl GowinCONFIG Bl B #%.: SSPI. MSPI. Master
CPU. Slave CPU. Master SERIAL. Slave SERIAL } /% PCle. VE4H% LSS
o UG704, Arora V 138K & 75K FPGA /%11 4 F2 1 & T4
o UG718, Arora V 60K FPGA /™ /i3 45 F2 I & T/
o UG720, Arora V 15K FPGA /™ /i3 45 F2 I & T/
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http://cdn.gowinsemi.com.cn/UG704.pdf
http://cdn.gowinsemi.com.cn/UG718.pdf
http://cdn.gowinsemi.com.cn/UG720.pdf

4 BT RIER

4: I BRER
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4 BT IRER 4.1 B4

4.1 SFHDA

4-1 BB 7T AT BI-ES
GWXXX - XX X XXXXXX ES

[ — Optional Suffix

Product Series ES Engineering Sample

GWS5AT 9 9 =>amp

Core Supply Voltage Package Type

LV: 0.9V/1.0V FPG676A (FCPBGAG76A, 1.0mm)

EV: 1.2V PG676A (PBGAG76A, 1.0mm)

PG484A (PBGA484A, 1.0mm)

Logic Density PG484 (PBGA484, 1.0mm)

15: 15.1K LUTs UG484 (UBGA484, 0.8mm)

60: 59.9K LUTs UG324A (UBGA324A, 0.8mm)

75: 86.7K LUTs UG324S (UBGA324S, 0.8mm)

138: 138.3K LUTs UG225 (UBGA225, 0.8mm)

MG132 (MBGA132, 0.5mm)
4-2 B R FERFI-Production
GWXXX - XX X XXXXXX  CX/IX
T T T T

Product Series Grade

GWSAT C Commercial
| Industrial

Core Supply Voltage Speed

LV: 0.9V/1.0V 0 Slowest/1/2 Fastest

EV: 1.2V

Logic Density Package Type

15: 151K LUTs FPG676A (FCPBGAG76A, 1.0mm)

60: 59.9K LUTs PG676A (PBGAG676A, 1.0mm)

75: 86.7K LUTs PG484A (PBGA484A, 1.0mm)

138: 138.3K LUTs PG484 (PBGA484, 1.0mm)
UG484 (UBGA484, 0.8mm)
UG324A (UBGA324A, 0.8mm)
UG324S (UBGA324S, 0.8mm)
UG225 (UBGA225, 0.8mm)
MG132 (MBGA132, 0.5mm)

!

o KT VRMIEIHR L EMWBEITSH 1.2 /7l (5 BIIA .
o [F) R B A 1 1) /N B (LittleBee ) SR 28 AR BR 5K Ik 3 13 BE AN TR

o i A IR I bRAR N, W1 C2/11, CA/10 5. 30 e R 2 T Zebsut, Bt CAE— 85 AT LA
35 A2 AL R (DA R LR (C)e TSR f i i BE 100°C,  Fi i di T i 85°C, il LAIE] — it A e e sl 2%
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LUT Look-up Table R
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MIPI Mobile Industry Processor Interface AT I AL P 28 42
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