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1 72 SR 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 L. - %% End Point #i5{,
- LVIRAZHE: 0.9V/1.0V o AT AE DSP Bith
- EV AR HE: 1.2V - SCHF 27x18. 12x12 J% 27x36 i {3
- A AT IR B3, 48 [k
o LA T - R TR ML
- B %% 151K ~ 138K 4 #i N\ - CHRAAT AR MK G AN 55 15 Dy R
LUT(LUT4) - RIS S I S T Rl
- FE A AR - FFIE AL T A AR
o CRFZ R A BIHUR RS AL ff 2% o AN RGN ZIHEL XFE ADC, ¥5E
- SRR, BRI (R i T RIRESNRRAR TR
x e ¥ MIPI D-PHY RX/TX ff#%
- 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 LA S e ml 1 2.5Gbps
S BAR 10G BAK WX &5 2 Fhfd b s - SRR )\ AR E A P A i e TE
e i PCle 3.0 fiiix T i B = 1] ik 20Gbps

o 3 ¥F MIPI C-PHY RX/TX fifi#%
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- —/MMIPI Quad, % fi% 3 M=%
YEimIE, fem SCIsIEIE RX/TX
2.5Gsps FHfL iR

e GPIO % #} MIPI D-PHY RX (MIPI I0)

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

- MIPI D-PHY RX/TX f& i
A3k 2.0Gbps

e GPIO X £F MIPI C-PHY RX/TX (MIPI
10

o T ¥rLF SDRAM 21,
1333Mbps

o SCHFZFI IO HISFAriE
- RO SR A LT
= ij:# 2mA\ 4mA\ 6mA\ 8mA\
12mA. 16mA. 24 mA £ RE

- XS 110 $RAEHST ) Bus Keeper. b
$i7/ T 7L FH A2 Open Drain %y H 1% 37

- SCRFIAERIR

i > 7 DDR3

o 16 N E. 12/8/2 4
24/20/2 A~ A

e MIPI D-PHY, MIPI C-PHY, PLL /& ADC
RIS R B &S P A2 1 (mDRP)
o ARt B A
- 7 EE JTAG it B

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

- Y H JTAG. SSPI X B4 FE SPI
Flash, HAtE AT LUES IP §7 omfs
SPI Flash

- XRE Tt
- B'Z%Hﬁﬂﬁi#mﬁ%ﬂﬁ%&iﬁﬁ
- XHFNCE AR R TR (CMSER)

- XFF OTP, RpAERFAME—H) 64 fi
DNA #7515

= RE PLL

1.2 FmERYIFR

#* 1-1 GWSAT RIIF=RERIIFR
B GW5AT-15 GW5AT-60 GW5AT-75 GW5AT-138
2R IT(LUTA) 15120 59904 86688 138240
217 54(REG) 15120 59904 86688 138240
S A R A BN A | 118.125 468 677 1080
i
SSRAM(Kb)
Hopk AL (52 | 630 2124 4608 6120
BSRAM(Kb)
HolR S A BENLAZ 635 | 35 118 256 340
# H BSRAM()
DSP (27-bitx 18- |28 118 213 298
bit)
DSP Lite 12 - - -
i 2 BN (PLLs) | 2 8 12 12
4 J e A 16 16 16 16
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1 72 iR 1.2 P23 B AR
2= GW5AT-15 GW5AT-60 GW5AT-75 GW5AT-138

e T I A 2 20 24 24
Transceivers@ 4 4 8 8

Transceivers & #%B

270Mbps-12.5Gbps

270Mbps-12.5Gbps

270Mbps-12.5Gbps

270Mbps-12.5Gbps

PCle 3.0 f##% 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 ¥ | 2.5Gbps (RX/TX), |2.5Gbps (RX/TX), |2.5Gbps (RX) 2.5Gbps (RX)
4 K fimiE, 4 HiEiE, 8 i imiE, 8 HifimiE,
1 I B e 1 I i E 2 Bl iE 2 I ppid e
MIPI C-PHY ##% | 2.5Gsps (RX/TX), |2.5Gsps (RX/TX), |- -
3 =B EE 3 =R EE
ADC 1 2 2 2
GPIO Bank %I 4 11 6 6
%K GPIO ;4 53 320 312 312
& 0.9V/1.0V 0.9V/1.0V/1.2V 0.9V/1.0V 0.9V/1.0V
!

o UIAN[H) 2 2 R B BUE AR, b A KAE
o PURFEIfE 37 Hi ¥ Transceiver H & A, b A& EH.
o Bl Transceiver 1] 3 #7 ff) f i R U T B35 2 0

o MR K GPIO #2458 83 - 7E A 2B B BR i 175 150 R vl DASRBE A8 K GPIO % . Bk 3 vha] B s K H P
/O 1 EiES% £ 1-2. £ 1-3. £ 1-4 }FE 15,
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%% 1-2 GW5AT-138 B4 EER

ESES GW5AT-138
8] BB T
B i AR (rjnm) 5nm) AF 10 Transceivers!' MIPI
(True LVDS Pair) D-PHY &%
FPG676A | FCPBGA | Flip Chip 1.0 27x27 311 (150) 8 RX
8 HimiE,
2 W s
PG676A |PBGA Wire Bond | 1.0 27x27 311 (150) 8 RX
8 i fmimis,
2 I iEE
PG484A |PBGA Wire Bond | 1.0 23x23 291 (143) 4 -
PG484 PBGA Wire Bond | 1.0 23x23 271 (133) 4 RX
8 i fsimis,
2 I fimiE
UG324A |UBGA Wire Bond | 0.8 15x15 141 (68) 4 RX
8 HifimiE,
2 I Bl
!

o [ PBGA/UBGA Ff#: 1 Transceivers [1i# &% 5 1) LLiAF] 10.3125 Gbps, M4i#H K@t 8 Gbps I, R Hik
b H B, AR RN -

o ' FCPBGA #f¥#: 1 Transceivers (1) % 7] LLiA F] 12.5 Gbps.

% 1-3 GW5AT-75 BHHERER

ESES GW5AT-75
[8) 3B
R~f(mm)| B 10 MIPI
R J Sk (mm) T iverslil
#if xE it (True LVDS Pair) | o 0oV bpHY @it
UG484 |UBGA |wireBond |0.8 [19x19  |311 (150) 8 RX
8 i imin,
2 W iE
1
UTransceivers (38 % & = nl LLE F] 10.3125 Gbps, X4 Xt 8 Gbps i, W #iR L EH B, ASSZRF RN
A
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1 7= EE A 1.2 P2 s BAE
%< 1-4 GW5AT-60 B 3EER
ESESS GWS5AT-60
e [ R~
gﬁ'\ gsg! ﬁ'ﬁﬁ} (mm) (mm) Fﬁ)i' /O .Trans1(;e- 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 HEE, |3 NS4 HORE
1 IehEE | EiE
UG324S |UBGA |Wire |0.8 |15x15 |198(98) 4 - -
Bond
!
Ul Transceivers [13# 5 i i 1 LLIA ) 10.3125 Gbps, 41T 8 Gbps I, W SrFitk b HEE, AR RN
o
= 1-5 GW5SAT-15 BHHEER
ETES GW5AT-15
B | R~
P e Bk (mm) | (mm) 1/0 ?['ransfe- MIPI MIPI
(True LVDS Pair) [ivers!" | D-PHY #4% | C-PHY f@#%
MG132 |MBGA |Wire |0.5 8x8 53 (25) 4 RX/TX RX/TX
Bond 4 ¥EimiE, |3 A=t
1 I ehiEiE i1
CS130 |WLCSP|Wwire |0.4 4.0x5.3 |53 (25) 4 RX/TX RX/TX
Bond 4 FHiEiE, 3= EE
1 I phiEiE SR IES
pe!
UTransceivers [ % & =l LLA F) 10.3125 Gbps, 4T 8 Gbps i, W bR _EHIBE, ASSZRE RN
o
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2 ZERINA 2.1 G5HIAER

SRR

2.1 Z5HHEE

2-1 G52 R BB (GW5AT-138)

II |MIPI || SerDes Bank0 || SerDes Bank1 | |IOB|
]
]
<— MIPI Bank & l/OBankO & 1/OBank1—»> / CFU | | CFU | | CFU | | CFU | | CFU | | CFU
CFU I
1
I TR — I_{ CFU || cFu || cru || cru || cFu || cFu
I
PLL Block SRAM | PLL I
= =| I
5 cru | g | Block SRAM PLL
3 DSP | Al
o N
o cru | m | CFU | | CcFU || crU | | crU | | cFU | | cFU
ol pLL BlockSRAM | | PLL | Qi
vs) 1 [os)
Q SR
ol cFru | sl DSP osc
~ w ]
DSP I |osc I
|
l cru —_____1 i__‘ CFU || CFU | | CFU || cFu||cCFu|| cFru
\
CFU \
<—1/OBank4 & l/OBank5 & /OBank10 —» \ BlockSRAM PLL
\
CFU | | cru || cru || cru || cru | | cFU

108 || 108 || 108 | |10B||i0B| |10B| |10B||10B|
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2 LRI 2.1 Z5HIHEE

2-2 RS~ =EE (GW5AT-75)

! | miPl | [ serDesBanko | | SerDesBankt | | 10B |
]
<— MIPI Bank & 1/0BankO0 & 1/OBank1—> ,” CFU | | CFU | | CFU | | CFU | | CFU | | CFU
CFU !
I CFU (m=————- I_ -l’ CFU CFU CFU CFU CFU CFU
|
PLL Block SRAM | PLL I
S | OCCFU i | sl Block SRAM PLL
g i g
2 DSP__ | 2|1
2 cru ! S CFU | | cFu || cFu||cFu||cFul|]|cFu
ol pLL Block SRAM ! PLL | S|
é’z | OCCFU i | g i DSP e
B DSP I |osc i
l CFU  l—e———__4 i__: CFU | [ CFU | | CFU || cFU | | CFU | | CFU
\
CFU \
<—1/OBank4 & l/OBank5 & /OBank10—»> | | Block SRAM P
\
\
! cru || cru || cru || cru|| cru || cru
\
| |10 || 108 || 108 | |10B]||10B| |10B]| |10B || I0B |
E 2-3 1S R~EE (GW5AT-60)
I [ SerbesBanko | [10B] [ioB| [i0B]
I
!
<«—  SerDes Bank & /O Bank1 &2 —» Il CFU | | CFU | | CFU | | CFU | | CFU | | CFU
CFU |
T CFU - —— 1 _L_/ cru | | cru | | cru | | crU | | crU | | cRU
>| |
Z| PLL Block SRAM | PLL [ D]
T | CFU | | gl Block SRAM PLL
o ' 20
3 psp ! o !
% CFU | 2 CFU || CFU || CFU||CFU||CFU||CFU
o) o
@ PLL | BlockSRAM | | PLL | @] |
- oo 201 DSP osc
% DSP osc
= CFU Il__|____;__: cru | | cru | | cru | | cru | | cru | | cru
()]
l CFU l |
\
«— /O Bank6 & 7 & 8 & 9 — \ Block SRAM PLL
\
\ CFU | [ CFU | | cFU | | cFU | | cFU | | cRU
\
\\ lioB|[10B|[10B]||10B]||10B| [10B]| |I0B||I0B |
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2 ERINA 2.1 ZERIHE

2-4 RIS REE (GW5AT-15)

Gigabit Transceiver Bank |
C=
= CFU || cFru || cru || CcrU || CFU | | CFU \
<~ \ <«—Gigabit Transceiver Bank———»
\
CFU || CFrU | | CcrU| | crU | | cFU | | CFU \ T CFU
--F4-———- | CFU
Block SRAM : ; | Block SRAM
_ |2 | CFU
3 BE .
Q
CFU | |CFu||cCFu||cFru|| CFru|| cru L2 | Dsp
| Q0 | CFU
— | o
DSP L@ ! Block SRAM
] I = I CFU
= e I psp
5|l || cru| | cru||cru||cru||cCru||cCru | % |
w }-q4-+—-———- 4 CFU
/
L | Block SRAM / l CFU
// <— /0 Bank1 & 2 & Config & OSC —»
- CFU || cFu || cru || cru || cru || cru
vz
o=
T PLL
| o8 || I0B |

K 2-1 y GW5AT-138 7= i 45 )7 2

K 2-2 oy GWSAT-75 7 i 4 e o 75

K 2-3 & GWSBAT-60 7= i &5 #)7s =

K 2-4 >y GW5AT-15 77 i 4 e om 75 FE

GWS5AT %41 FPGA 7= it W HB & —MZ 4R 5ok s, Ak N B (10B), &N
i 7 HORE SV 25 (BSRAM) ik, #7455 4L B DSP. MIPI D-PHY. ADC.
PLL SEUE Ay NI e Rz 25 . WIS IRECE TEAM BT RIE 28 £ 1-1 .

GWSAT #7%1] FPGA 7= i A (R 4H 18 43 A v B B D e B2 o6 (CFU,  Configurable Logic
Unit). 7ESAFAEBIZ AT FIFEREHES, AR SR ST BB R . TiCE DiRe s
76 (CFU) FUAECE AT (LUT4) Bl FARZHB AR S HEHTEENES %
2.2 AJHLE DIFEFTE .

GWSBAT %51 FPGA 7 i i) 11O Bl AifEasfEAbE, L Bank BRI 7. 1/0 BEESE
FEZ PP A, SCFREE T/ERZ0. SDR T/E#i:. j#H DDR B\ f DDR_MEM #z{.
VAR RHE S % 2.3 A i b

GWSAT %741 FPGA 7= i FIHUIREFSBENLAF i 2 (BSRAM) TESS MBI IBATHES], 3¢
Fi 2 e BRI ERR S AR RIE S 2.4 L a7 &SRBV 17 1 as PR

GW5AT #7471 FPGA 7 it i Wik |3 8 -5 5 AL B DSP, w2 F 7 i = 1t e
Wr B S hBETE R, FMERES S 2.6 55 M HLE

GWS5AT %741 FPGA 7= i SCRFZ Rl 12.5Gbps SERDES, W45 EiE5% 2.6
Gigabit Transceiver & 2.7 PCI Express (PCle) Controller.
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2 S 2.2 MR B AL RIT

GWS5AT %% FPGA 7= 5 a4 4% MIPI D-PHY, ¥i5#E (MIPI Alliance Standard for
D-PHY Specification) , fii4< 1.2, HMERIESH 2.8 MIPI D-PHY .

GW5AT-15 / GW5AT-60 2e {15 1% MIPI C-PHY, £4i% k&GS % 2.9 MIPI C-
PHY .

GWS5AT %741 FPGA 7=/ B/ T ANFZRAL ADC, A7 EHES % 2.10 ADC.

GWS5AT # %1 FPGA 7= ik 78U PLL %R, &= 548 PLL FERAERE R4 n] DL
AR, @i A E AN R S 50T DA T BB A0 R B (R AR ) AL TR
TR ST RE . RIS = 5 R AT g E v I B R % 48, SCFF 1.67MHz 2] 105MHz [ £
RJEE, v MSPI g et B IR (R Bl o IR R 5 # R A nT gm A (1 FH i, A
WENESH 2.11 I o 2.14 J #1545 -

Ak, FPGA N E 7 FE B nl gafEfm £k 5. 6(CRU, Configurable Routing Unit), A
FPGA Wi AT A SR e o R, AIACEIIREH G (CFU) 1 10B P #7) #i 46 A7 2k 5%
U, EEIE T CFU NIBEEIEA 10B R IE 5 BTl . A4 T iE nl @it = = S48 FPGA #ft:
HEER. tAh, GWSAT %1 FPGA F= bt fit 7 & 1% FRT 45 25, K285,
REEN, LRGIEENSE. EMERMTSH 2.12 2/ B E 7. 2.13 HiFHE.

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

HH PO/ ] IC B 2 H (CLS) LA KA B2 A E B A7 28 SR UG (CRU) A AR, A A ml e B A %
A5 P T N3 2 (LUT) M D 27 25(REG), WKl 2-5 .

CFU i n e B I B nT iR 45 N 37 L B R AR AR K . HARZE R IC. FSMENT
fils 25 A RS AE it 28 DU P TAERE

XT CFU MH 2V 4iEE, 1553% UG303, Arora V bJl B 1h5E4# 6 (CFU) 1 /75
B o
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2 g5k 2.3 i N R

& 2-5 CFU &t m=E

Carry to Right CFU "

CLS3

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

CLS1

CLSO

Carry from left CFU

2.3 NG HARIR

GWSAT %51 FPGA 7 i i) GPIO R T & T 2 Filk 5438 FE J H P b, A B HEL ST A
HE B 22 73 BT AR UE I SCRFT 8 P S AN R I AN 2y A7 Gl de st g . AUAIN. HY DL S A A
HEPL .

GWSAT # 41| FPGA 77 it [ A B o 4 Ay A 5 (10B),  E St A\ dai th 224710
Buffer). fai A\dir tH 24 (10 Logic) LA K AH B (] g A A 28 BE IR B0 =873 o Herb I g A A 2
PR G5 AT L B DI AR L G(CFU) R 1 7T 4 FE A 2% 5 G (CRU)ZEABL

Ikl 2-6 P, BRSNS LSRR P AN NS R AL, 0 lkRic oy A AT B, EATTH]
CAFiC B e — 22005 55, ] DME N S (55 70 Al o S A\ e th 247 2 20 T S0 5 b
B b FL PR AEATZE 0 FPARAE, R NS HDZ AR AR AR 1R TR R R IEI ] DL
WXFETRE, FEM T mEBEERIA G . PR 2R PR S0 TN A EOR At
Fr AR 2 T PR LB
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2 g5k 2.3 i N R

2-6 IOB &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
B

10
0

Btgnoa

Bunnoy
indino

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 %5 % e T b ife

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

o PRALHINAG T IR LI

o AL (5 5 IR BN FL AL T

e GW5AT-15 Jz GW5AT-60 24 i {5 5 Slew Rate 41

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
GWb)HAT-138

GWS5AT-138 24444135 6 /> GPIO Bank (Bank2~7) , W SerDes Bank D\ — /it E
H Bank (Bank 10), Bank 10 t4 7] Ll F 4 1/O Bank, WK 2-7 Fizx.
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2.3 f N A

2-7 /O Bank $%5 R E (GW5AT-138)

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

o o
vy} o
(V] V]
2 2
~ N
— GW5AT-138 —
o o
oy} od)
Q Q
2 =)
X oy
(e} w
| 10Bank5 | | 10Bank4 | | 10 Bank10 |

> Bank A7 1/0 BLIE Vegoo Voo P LA E N 3.3V, 2.5V, 1.8V, 1.5V,
1.35V. 1.2V B 1V. FHBIHE Voox BEHLHLE A 1.8V,

NFF SSTL, HSTL %5 1/0O g ANbritE, £ Bank b2t — A7 5% H K (VREF).
F PR BLIE 36 10B 4 B i1 VREF J5(0.6V. 0.675V. 0.75V. 0.9V DL FET Voo HIELHI

1% (33%,42%,50%,58%), Ak 4B K VREF i (f# ] Bank HAEE—4 110 & HI1E N

41 VREF i \).
GWS5AT %741 FPGA 7= i AN A (1) Bank SCREAN I F R BH B E, 6046 B Ha BELFA 22 43

FLBH PR Hom R B T SSTL/HSTL A%t . 24X B H T LVDS/PPDS/

RSDS #iN. VEQERIES % UG304, Arora V b/ 4if2@HEH (GPIO) HH /1155 .
GW5AT-138 #-SCHF I 1/0 2R K 7 mIR R & Wk 2-1. R 2-2 FiR.

®2-1 i /O LB RBHTIERLE

/O ittt | Bum/ES Bank Vecio(V) | HitHBRENEEFI(MA) R

LVDS25 Z£4¥(TLVDS) 2.5/3.3 3.5/2.5/4.5/6 RO R AR A

BLVDS25 2.5/3.3 3.5/2.5/4.5/6 % rU AR O L

RSDS 2.5/3.3 3.5/2.5/4.5/6 SRR A e A AR A

MINILVDS 2.5/3.3 3.5/2.5/4.5/6 LCD K7 3Kz 5 51 3K 3))
A

PPLVDS 2.5/3.3 3.5/2.5/4.5/6 LCD 17/515K5))

LVDS25E FE4y 25 8/4/12/16/24 RO R AR A

BLVDS25E 25 8/4/12/16/24 % AR AR R

MLVDS25E 25 8/4/12/16/24 LCD 73X 2l 5 41 5K 5y
N

RSDS25E 2.5 8/4/12/16/24 OO R R A
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2 dikan 2.3 N
/O fitrE | RIRIES Bank Vccio(V) | HitHBREhEESI(MA) R FA
LVPECL33E | %% 3.3 8/4/12/16/24 AR
HSUL12D 1.2 8/4/12 LPDDR2
HSUL12D | 1.2 8/4/12 LPDDR2
HSTL15D_| 15 8/4/12/16 ez
HSTL15D_lI 15 8/4/12/16 ez
HSTL18D_| 1.8 8/4/12/16 et
HSTL18D_lI 1.8 8/4/12/16 ezl an|
SSTL135D 1.35 8/4/12 ezl An|
SSTL15D 1.5 8/4/12/16 FPAt %
SSTL18D_| 1.8 8/4/12/16/24 FEAt %
SSTL18D_lI 1.8 8/4/12/16/24 FAEH N
LPDDRD 1.8 8/4/12/16/24 LPDDR % Mobile DDR
LVCMOS10D 1.0 4 R
LVCMOS12D 1.2 4/8 M
LVCMOS15D 1.5 4/8/12 gl EEE N
LVCMOS18D 1.8 4/8/12/16/24 AN
LVCMOS25D 25 4/8/12/16/24 AN
LVCMOS33D 3.3 8/4/12/16/24 BN
HSUL12 B 1.2 8/4/12 peafizzan|
HSTL12_| 1.2 8/4/12 FPtide
HSTL15_| 1.5 8/4/12/16 FiAt % 1
HSTL15_ I 1.5 8/4/12/16 FPAt %
HSTL18_| 1.8 8/4/12/16/24 FAEHE N
HSTL18_II 1.8 8/4/12/16/24 yeZirAAm
SSTL135 1.35 8/4/12 fiie
SSTL15 1.5 8/4/12/16 frf#E 1
SSTL18_| 1.8 8/4/12/16/24 YeZirEe AN
SSTL18_I 1.8 8/4/12/16/24 ez
LVCMOS10 1.0 4 N
LVCMOS12 1.2 4/8/12 RN
LVCMOS15 1.5 4/8/12/16 AN
LVCMOS18 1.8 4/8/12/16/24 i
LVCMOS25 25 4/8/12/16/24 i %
DS981-1.0.5 13(85)




2 dikn 2.3 N

/O iR | RIRIES Bank Veeio(V) | HitH3EENEESI(MA) R FA

LVCMOS33/ | #iif 3.3 8/4/12/16/24 HEH N

LVTTL33

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

PCI33 3.3 8/4/12/16/24 PC ik ARG
/22 I /O LB RFHFERE

/0 HINFRIE BukIES Bank Vccio(V) T FFIRTEIET BEFE Vrer

MIPI Gy 1.2 % 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 % %

BLVDS25 2.5/1.0/1.2/1.5/1.8/3.3 % %

RSDS 2.5/1.0/1.2/1.5/1.8/3.3 % &

MINILVDS 2.5/1.0/1.2/1.5/1.8/3.3 % &

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

HSUL12D 1.2/1.0/1.5/1.8/2.5/3.3 % %

HSTL12D | 1.2/1.0/1.5/1.8/2.5/3.3 % %

HSTL15D | 1.5/1.0/1.2/1.8/2.5/3.3 % %

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

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 % %5

SSTL135D 1.35/1.0/1.2/1.5/1.8/2.5/3.3 | 75 %

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

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 % %

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 AL 1.2 & B

HSTL12_| 1.2 % &

HSTL15 1 1.5 4 &

HSTL15_lI 1.5 4 &

HSTL18_|I 1.8 4 &
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2 dikan 2.3 NS B
/O i NFR/E BiR/ESD Bank Vecio(V) T HEIRFIEI B BE Vrer
HSTL18_lI FASit 1.8 o &
SSTL135 1.35 % &
SSTL15 1.5 % =
SSTL18_| 1.8 4 v
SSTL18_II 1.8 4 &
LVCMOS10 1.0 % &
LVCMOS10UD12 1.2 %5 &
LVCMOS10UD15 15 % &
LVCMOS10UD18 1.8 % %
LVCMOS10UD25 25 % %
LVCMOS10UD33 3.3 o o
LVCMOS12 1.2 & &
LVCMOS15 15 & 7&
LVCMOS150D10 1.0 P &
LVCMOS150D12 1.2 & o
LVCMOS15UD18 1.8 & o
LVCMOS15UD25 2.5 & o
LVCMOS15UD33 3.3 P %
LVCMOS18 1.8 2 &
LVCMOS180D10 1.0 2 &
LVCMOS180D12 1.2 o %
LVCMOS180D15 15 P %
LVCMOS18UD25 2.5 & o
LVCMOS18UD33 3.3 P %
LVCMOS25 25 & 7&
LVCMOS25UD33 3.3 P &
LVCMOS33/ 3.3 & %
LVTTL33

LVCMOS330D25 25 P %
LPDDR 1.8 & o
PCI33 3.3 P %
VREF1_DRIVER 1.8/1.2/1.35/1.5 % &

DS981-1.0.5
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2.3 i N A

GWbAT-75

GW5AT-75 22444355 6 4~ GPIO Bank (Bank2~7) , P4 SerDes Bank DLz —/ANAC &

F Bank (Bank 10), Bank 10 t4 7] LA 25 I/O Bank, 4114 2-8 Fiow.

2-8 /O Bank $ 75~ =E (GW5AT-75)

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

o o
o oY)
S S
% S
— GWS5AT-75 —
o o
o oY)
(o2} w
_| I0Bank5 | | 10Bank4 | | 10 Ban;()|

> Bank A7 1/0 BLIE Vegoo Voo P LA E N 3.3V, 2.5V, 1.8V, 1.5V,
1.35V. 1.2V B 1V. FHBIHE Voox BEHLHLE R 1.8V,

N HF SSTL, HSTL %5 1/0 i AAwife, 454> Bank it f— ANz 1) 2% R (VREF).
FA P AT LIk $R4E ] 10B N B 1) VREF J5(0.6V. 0.675V. 0.75V. 0.9V PLEFET Vg HIELH

1% (33%,42%,50%,58%), A4 R K VREF %\ (18 ] Bank H{E&E—/> 110 B HITE A

4 VREF i \).
GWS5AT %741 FPGA 7= i AN A (1) Bank SCREAN I F R BH B, 6045 B B BHLFA 22 43

FLBH P Fh . Hom R B T SSTL/HSTL A% . 24> X B H T LVDS/PPDS/

RSDS #iN. VEQERIES % UG304, Arora V H/4iFf2@HEH (GPIO) HH /1155 .
GWS5AT-75 #5143 FF 1) 11O 2 J i 7y nl IR FL B a3k 2-3. 3R 2-4 iR,

*2-3 it /O XB R IBHIERE
/0 ithitrE | Bin/ESD Bank Vecio(V) | HitHBRENEESI(MA) R
LVDS25 Z4y(TLVDS) 2.5/3.3 3.5/2.5/4.5/6 RORE R AR A
BLVDS25 2.5/3.3 3.5/2.5/4.5/6 EVEBUE e T )
RSDS 2.5/3.3 3.5/2.5/4.5/6 R A e T AR A
MINILVDS 2.5/3.3 3.5/2.5/4.5/6 LCD K} 73Kz 5 51 3K 3))

A

PPLVDS 2.5/3.3 3.5/2.5/4.5/6 LCD 17/515K5))
LVDS25E FE4y 25 8/4/12/16/24 RO R AR A
BLVDS25E 25 8/4/12/16/24 % R AR R

DS981-1.0.5
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2 dikan 2.3 N

/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
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2 dikn 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

| 2-4 I\ /O LB ERSIFIARLE
/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 &
DS981-1.0.5 18(85)




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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2.3 i N A

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 &

GW5AT-60

GWH5AT-60 1/0 34 11 /> GPIO Bank, It4F Bank12 24 JTAG Bank, A 4 4~ 10, K]

2-9 iR

2-9 I/O Bank £ /RE B (GW5AT-60)

SerDes Bank0

| | 10 Bank1 || 10 Bank2 |

AHd-Q
IdIN

AHd-O
IdN

| 0lLyueg ol | | L1jueg Ol | |

GWS5SAT-60

Pueg ojueg cijueg
Ol Ol ovir

SHueg
Ol

10 Bank9

10 Bank8

10 Bank7

10 Banké

£/~ Bank 5 2 1/O HLYR Vegoo Vecio FIPAE N 3.3V, 2.5V, 1.8V, 1.5V, 1.35V
B 1.2V MBI IR Voo HEHEHE A 1.8V, 2.5V 5 3.3V,

NFF SSTL, HSTL 45 1/0 fag NArifE, &> Bank i8$2 it — M7 22 H K (VREF).
H PRl Lk BAE ) 10B A B 1 VREF J5(0.6V. 0.75V. 0.9V. 1.25V. 1.5V LIIIET Vg

(1) LA L (36%,50%,64%), AT FEAMEBE VREF ¥ (i H Bank HT & —4> 1/0 & HI1E
AR VREF %\ ).
GWS5AT %71 FPGA 7= i AN[F 1) Bank SZHREAN A1) B A BH B, 046 B F BH AN 22 43
HL B R i FEFE 5 B T SSTL/HSTL f N4 . 2% 7 % B AT LVDS/PPDS/
RSDS #i\. VEHERIES¥E UG304, Arora V ij4iF2il/HEH (GPIO) /755

GW5AT-60 2 110 288 L 3 nlIEFC B W3k 2-5. K 2-6 Fion.

% 2-5 il /O KB R HIEACE
/O tARAE | BRiRIES Bank Vecio(V) | #tHBEENRESI(MA) R FA
MIPI_CPHY | Z4»(TLVDS) 2.5/3.3 2 R Il b 7R % 1 1
MIPI 1.8/2.5/3.3 2 Bale Ak FE 2% 12 11
MIPI_3MA #/»(ELVDS) 1.8 3 sl b FE A% 12 11
MIPI_4MA 1.8 4 Bale Ak FE A% 12 11

DS981-1.0.5
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2 dikan 2.3 N

/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 dikn 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 2-6 WA I/O LB R IH 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 g5k 2.3 i N 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
GWb5AT-15

GWb5AT-15 231F 1/0 145 4 4~ GPIO Bank, #1K 2-10 fizs.
2-10 I/O Bank 537 7~ EE (GW5AT-15)

Gigabit Transceiver Bank |

| AHd-O

ueg
ol

GW5AT-15

Sl

Q

]

AHd-a | €

| 10 Bank2 | | 10 Bank1 | Configu-
ration

£~ Bank G LA 1/0 I8 Vegioo Voo FTLAR E N 3.3V, 2.5V, 1.8V. 1.5V. 1.35V
5 1.2V SFRAHBI R Voo fEHEHLE N 1.8V, 2.5V 5 3.3V,

N FE SSTL, HSTL 45 1/0 #y AbrifE, &4 Bank iS4t — M7 2% K (VREF).
F AT L 4% I0B 9 & 1 VREF J5(0.6V. 0.75V. 0.9V. 1.25V. 1.5V DLAFET Vo

(I EEA51 HE 1 (36%0,50%,64 %), tH T4 VREF 4 A (fi i Bank F{E&E—AN /0 &I
AR VREF #i\ ).

GWS5AT %741 FPGA 7= i AN F (1) Bank SCREANFI) A L FH B, 04 Bty H BEL RN 22 23
FLBH P Fh . Fom FRH 0 B FH T SSTL/HSTL N4t . Z 4> fH X B H T LVDS/PPDS/
RSDS #i\. VEHERIES % UG304, Arora V ij43FZiE/HE I (GPIO) JH /75

GWS5AT-15 SCFERT /O 2B K35y nl e fe B ik 2-7. 3% 2-8 flin.
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2 dikan 2.3 NS B
® 2-7 il /O KB ERSIFEACE

/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 NS B
/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 2-8 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 dikan 2.3 NS R
/O i NFR/E BiR/ESD Bank Vecio(V) T HEIRFIEI B BE Vrer
LVCMOS18UD33 | i 3.3 2 7
LVCMOS250D10 25 2 &
LVCMOS250D12 3.3 & o
LVCMOS250D15 1.5 & o
LVCMOS250D18 1.8 & o
LVCMOS25UD33 3.3 P %
LVCMOS330D10 1.0 P %
LVCMOS330D12 1.2 2 &
LVCMOS330D15 1.5 & %
LVCMOS330D18 1.8 & %
LVCMOS330D25 25 P %
VREF1_DRIVER 1.8/1.2/1.5/2.5/3.3 % &
2.3.21/0 iZi§

2-11 5 GWS5AT Z7%1 FPGA 7= 54 1 1/O 32 45 (ry % 1 &
2-11 /O iZ#EHH~EE

\O

d\

|
|

|

:TXI TRIREG
|

|

I A

I L

| » OSER
|

|

|

|

1D » OREG
|

|

|
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2 LEFA2E 2.3 H N AR

2-12 /O BEMNREE

|
: IDELMUX
|

» IREG—— > Q

GW5AT #%1| FPGA 7= /i 11 1/0 12 %5 i 2H s ER 1 IR 4 -
HEIRFR IR
Kl 2-13 AR IODELAY. #:AN 1/O #EL#& IODELAY ik, FH - a] Lldid iz e
12 110 _EXGMES ) delay FH TR m AN G S HER . B PHIEEN A Ty 3%
AT LR R AE IR D0 DLYSTEP. IODELAY SZEIRFTAIN: Ty = Tayoriset + Teiyunit *
DLYSTEP, LEIRZH [EWEE 2-9 Fix.
£ 2-9 IODELAY R IEiRE&E

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

& 2-13 IODELAY ;R=E

o] o o
OFFSET DLY UNIT
SDTAP |
SETN | DLY ADJ
VALUE |

A = e IR (1) 77 2
o AT
o ZIATEH], WIHLALEA I TR AR R ST I A YR E R e
=R Ve
I/O &%
Kl 2-14 9 1/0 FF a8, &> 1/O #HF2 ] mAe N 27 4745 IREG. % th ar f7 4%
OREG Fl =i % /7 %5 TRIREG.
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2 g5k 2.4 YUIRig S B Ao LDk

B 2-14 /O EFHJ/REE
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

GWSAT 241 FPGA 7 il SCHF 2 T LU R B SU 0 & IR IO B e i g, BLAR Dk 2-10 Jir

>l

& 2-10 ZHRM R H/FHRHER
BN/ HiZiE 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!
GW5AT-138 / GWS5AT-75 A HF 14:1,
2.3.3 /O B TIFHEN

GW5AT #7%1 FPGA 7= (1) 11O B4 F 2 Fh TAER. &—F TIEREUT, 110(Ek 1/0
ZE SR AT LI B G 5 5. MIAE S INOUT 155 & =& 55 (1 = &35 H 1)
AR T).

KF 110 B TAEME M EME R, 155% UG304, Arora V i 4 FEid /1 & BI(GPIO) /1
FIEH
2.4 RIREFFSHE FiE SRR
2.4.1 &4

GW5AT #7571 FPGA 7= @4 7 & MR S B AT 28 T8 . X L A7 il 2% TE U4 IR
BRFES, DUTHIR, DA FPGA B3 . B RR S HUIR A BEN LA 28

(BSRAM) . BSRAM #&ft 5 FifefE=C: iy X (Single Port) , XU 4K (Dual

Port) , X HAE, (Semi Dual Port) , # ECC IhfEIDh X AR, (Semi Dual Port
with ECC function) & Az, (ROM) .
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2 LEFA2E 2.4 BOIREHSHNLA i 2B

FE BCIRER SR O P i mPERE B THR B T OREE. LR 2 BSRAM SCff
125 T Ty i -

—Ht BSRAM 7520 18 Kbits, = Al it & 36Kbits

I B A ) 1A 5] 380MHZ

SR L AR

SRR AR

SCRFO X AR

SRR ECC DhRe P X 5, 424t ECC il & 21 55 Dhfie
SRR B A

HHhs T P B R SCHF 72 bits

% ¥F byte-enable Tjfig

X0 11 A5 R Ay Xty 1A 3 S R 152 55 o sy i v B e <7
T S FF AT A7 A B o

5B SCRF Normal #5201 Write-Through 54
EIPNR R SEEACIE 2SN

2.4.2 FiEsRECERN
GWSAT 251 FPGA 7 i i Hulk B &5 BB b4 28 7 S0 F5 RO SR S e, e 211 B
7N o
*® 2-11 FHESRELEYIR

whEE  (REOER |mmose |pwsoest | TOSCVRES | ot

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 2Kx 8 2Kx 8 - 2Kx 8
1K x 16 1Kx 16 1K x 16 - 1K x 16
512 x 32 - 512 x 32 - 512 x 32

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

36Kbits - - - 512 x 72 -

%5 B AR X o 1 HE B R R 2 VNS B 5% UG300, Arora V 7714 #%(BSRAM &
SSRAM) /11 /11555 o
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2 ERINA 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

GWS5AT %41 FPGA 7=t B F 5 1) DSP %, 1% DSP f# vk 7 2wl i /2 1 7 i v vk
ResrE S AP R, W FIR, FFT #%it4. DSP BAM FitAeias. RIRAH R E. Thik
G A

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 N 2.6 Gigabit Transceivers

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 HRIZER T

54~ DSP 8 — AU A1) 48 fiz ALU, @ Xtafeikas DR i — 2 hnsi, N o A 4
Ui ) SCRF AR A7 A ORI 55 R A 2, SCRFIRVE AR MO e . Ry M1 it (Bl 48bit #:/E 3
D) . ALU Zuifm A Sz ALU it e i 8igh 2 PRE_LOAD AE A2z 5
2.5.4 B{EER

I MG 5 AT SCI DSP 2 AR a0 BRAER T
o ik (multiplier) iz
e JvL BN (accumulator) iz
o JF KA R AR

RKTHFAE TR E Z NG E, S5 UG305, Arora V 21515 547 7F(DSP)
TG

2.6 Gigabit Transceivers

GWS5AT %741 FPGA 7=/ 52 ¥F Transceiver Quad, 4 Quad X ¥ % 4 MK,
ANBCR I — A RIF B (TX)H — A 3 (RX), 3CREA 270Mbps %1 12.5Gbps 1904 %
R, CFFAIECE R PMA F1PCS.

Transceiver Quad 5 H R & K&l 2-15 fis. SCREIEMT R fTs:

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)
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2 55K e

od

2.6 Gigabit Transceivers

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 Interlaken
2-15 Gigabit Transceiver R EE

Bank O
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 | PCle PCS + Flexible PCS PCle PCS + Flexible PCS | PCle PCS + Flexible PCS
FPGA Fabric

2.6.1 PMA

o &N PMARE 4/ lane. &A™ lane SCRAEUE RN AR I, RAEARAZ I TX A1 RX,
HIZHFFAS R O

o &/~ Quad FLZEWH A PLL (—4~A LC PLL, 7H—AAN3F4E PLL)
o Rikim Y5 HA SSC K15 %m 4 (Transmitter through tracking of spread reference

clock)

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

o CRFHEMA. MBI, LRGN, ERAA X (Voltage mode/current mode

lane driver with board AC coupling.)
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2 N 2.7 PCI Express (PCle) Controller

o SCHF I AT G A 14 B I [R] £k 4 35 1 2% (CTLE)

o B I A R B A B T &2 L% (CDRY),  #5i 7 +/- 5000ppm
e PCI Express Beacon 15 5 724 K A&l

2.6.2 PCS

* H1#4% PCle PCS

RIGM PCS, X% PCS HE X

8b/10b Zw il %/ i a5

GWH5AT-15 251452 FF 8b/10b/64b/66b Fi il 25/ ffEil 2%
SCFF TX IG5 5E

o T RXHIEYLEM CTC

o FIH IF FIFO fiiftH P R4kt

o W HERIEIEATHI 8/10/16/20/32/40/64/80 fir F i 5% FF

2.7 PCI Express (PCle) Controller

GW5AT %741 FPGA 7= it 4% PCle S 3k, it PCle Pl nl LIl FPGAs Z [H][1)
H e GBS, ¥ ASSP i s W & EH R FPGA, U DU W2 1] 25 56 £F 18 18 F LA 2R E T
7% (Host Bus Adapter, HBA) .
PCle 4 it LT HURR 4 T
e A PCle 3.0 ZAME
o W HFx1, x2, x4 i#I1E
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 % /N BAR (Base Address Register), A+ BAR & &
o S FEf i AKB fRHE T
o SCHF H BhEEREE v B B

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

o CFFRRCEMSE: WIEWE. BB A/ FPGA MR IEL . S50 Bl
DA B b A7 4 B RS AT 8 55

T PCle Controller 5 ZV£41{5 5., i55% IPUG1020, Arora V PCle Controller /1 /7
EH .
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2 ERINA 2.8 MIPI D-PHY

2.8 MIPI D-PHY

2.8.1 FE#% MIPI D-PHY
GW5AT %51 FPGA 7 i Witk % MIPI D-PHY RX/TX. % D-PHY & T H#47 Bon 2 1
(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 GW5AT-60 f GW5AT-15 234 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 .

2.8.2 GPIO 3 # MIPI D-PHY RX/TX

Fl GPIO SEHL# 4% MIPI D-PHY RX/TX i, wJik =F 10 2:%!: TLVDS . ELVDS X
MIPI 1O,

Fii GW5AT %51 FPGA 7= # 7 frifiid TLVDS/ELVDS 10 257 528 ##% MIPI D-
PHY RX/TX. flif] LVDS/ELVDS IO 257528 MIPI D-PHY i, il LVDS25(E)
+LVCMOS12 ()77 R MIPI HS F1 MIPI LP, 55 S8 IE AR s LN 4% . 354> GWSAT
Z5 FPGA 77 fh 3 HF MIPI-IO 287, MIPI 1O PEBEERR T HBHMIZS, SZRF HS F1 LP 1 H 3)
Ui, GWSAT %1 FPGA 7= it i MIP1 10 S8 B S HAE L s

HAKH 10 3 BUR F 4himdz 538, AT LAE% IPUG948, Gowin MIPI D-PHY RX TX
Advance /15 > “4 TIReiR” .

& 2-12 GW5AT 3l FPGA F=&#) MIPI 10 B3 #FI%

]/ MIPI RX MIPI TX

GWS5AT-138 it f5 Bank _

GW5AT-75

GW5AT-60 fiif5 Bank (JTAG Bank [4:41) fii4 Bank (JTAG Bank [4:41)
GWH5AT-15 i Bank Jirf Bank
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2 ERNA 2.9 MIPI C-PHY

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

o VHFEE RX Al TX 28410, RX A%4miH & Bl il i Al 13 1 5Gbps TX AL R HE IE
e i 1.6Gbps, Hr 15K #8414 i RX/TX A% 41 5 5@ 18 ft 5 1] 14 2.0Gbps.

o W HFHLAEIH(HS, High-speed)fizl.

o ERAMKIIFE(LP, Low-power)#fERim

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

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

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

o IEHIFHRTE LP B0 AT M6, FHiEE N 10Mb/s.

2.9 MIPI C-PHY

2.9.1 f§#% MIPI C-PHY
GWS5AT-60 & GW5SAT-15 P #%f#i1% MIPI C-PHY RX % TX, BA E 3 BE AL ik %,
FBE F TR AG S MR AR TR 88 2 8] () i R AT
o U HHRiE MIPI C-PHY V1.2,
e /N MIPI Quad, Frf% 3 AN =LREIRIEIE, RX/TX HdiE i R i = vl ik 2.5Gsps
e MIPI C-PHY RX SZHfmidtii X, S A 2+ Wizl
e MIPI C-PHY TX 7t
o SCRERUMMRIIAERE N, HdE A& id % i = v I8 10Mbps.
o RX =iz 3 ¥F De-skew Djfig.
o RX SCRFE MRS, A K Delta I{H > 8dB.
o CRFALP #E (WIHE) .
2.9.2 GPIO X # MIPI C-PHY RX/TX
GW5AT-60 5 GW5AT-15 (] GPIO 37 MIPI C-PHY MIPI 10 2%, @it MIPI C-PHY
|0 #30A] L2 MIPI C-PHY RX/TX.
FERHEW T
ST RRE MIPI C-PHY V1.2
SO 3 A= 2
324 MIPI C-PHY RX
324 MIPI C-PHY TX
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2 ERINA 2.10 ADC

210 ADC

2.10.1 ADC

GW5AT-138, GW5AT-75, K GW5AT-15 #3451 8 i#iE 10 bits Delta-sigma
RS, 22— RIIFE, KIRH AT delta-sigma ADC.

Zh4 FPGA B n gt iane /1, LA E . IREEARIKFIT, 1% ADC 1] DA
TS DAY S U PR R EEL A P K R AR R AN SR . AR, FPGA $RMUEFEE B H i ml e
H GPIO £z ADC UG58 11, 85 ADC [ JEIE, 1T LA 2 & 1 A8 1) iU
B R AL LSRR MM R

FERHEW T
o 15K 3/} ADC M4L: 11
o 75K 3 ADC M. 21
e 138K %8/ ADC M4 24
o ZHHLIH: NE
o FIFEKEE: 10 bits
o KAEMfEh: <2MHz
e ADC HIRHANHEIE: 0~1V
e 60dB SNR
o IEfLEIKERE: +/-2C
o HIRfEEINELE: +/-5mV

XT ADC HZ (s BiS% UG299, Arora V ¥ 73 ##(ADC) 1 /' 75 5
2.10.2 SARADC

GW5AT-60 #3142 T SARADC. SARADC >4 — Il [l i {5 5 KA ] 13bits ADC,
REEIH B EM S B R TR R, @ N TR ER SR E NS EERET:

o ZEHILIR: NWEMFIL

o fIFEKEE: 13 bits

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

o EE S -1V ~1V

o HIRfEEIFELE: +/-0.2mV
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2 ZERNA 2.11 W4

2.11 B4

I Bh BE IR AT AT FPGA EifEREMI N 2 0 H 2. GWHAT R4 FPGA /=it 7% H
2RI BN 45 (GCLK), HEAZERBITMTA %R, B 7 GCLK T, it 7 aifHr
(PLL) . 72 HCLK FI DDR f7fif 3 4% L B3R ki i 2 DQS S5 8 5505
2-16 SR {FEHEH PR (GW5AT-138)

LL PLL

< GCLK MUX »
(Top Half)

]
PLL

HI

300D |euoiboy

_ Raoeuabey
ﬁlj:ﬂ:ll:ﬂljjlﬁl I [ ]

X000 |euoibey
Zxueg o/l

PLL PLL
Y
GCLK MUX ——

— (Bottom Half) |
PLL PLL

3000 |euoibey
£xueg o/l

—_———_———

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

[;
(0 0

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

2-17 2RI IR (GWSAT-75)

]
GCLK MUX

Pl o
& - L - & =
=3 (Top Half) o O
: S - — -
o o =
I3 A s 5
g PLL 2
> PLL g
\J
GCLK MUX
(Global)
A
PLL PLL
\

-— GCLK MUX —
-— (Bottom Half) —p
PLL PLL

3000 |euoibey

[ o oy o o

%0010 |euoiBey
£)ueg o/l

[ PL | [ P | [ P | [ P |

COTIC DT COrMmImr N

Regional Clock Regional Clock
/0 Bank 5 /0 Bank 4
o voBank o pas | Heok HCLK_MRCC
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2 ERNA 2.11 4

2-18 B HEEh FRiE (GW5AT-60)

SerDes Bank 0 /O Bank 1 /0 Bank 2
| ] 11 LT 1 [ 11 111
-
= ]
Q@
* U PLL PLL —
=< =
o)
= i [vy)
3 3
=
o w
T
T L L
< —
I I
5 [ve)
W GCLK MUX u 3
Q =
E 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

2-19 BRI B FRIR(GW5AT-15)

Gigabit Transceiver Bank

z
3
Q
2
:
- A
o]
m
8
=
& —l
— GCLK MUX
3
@
] PLL
= ||
[] v
z
3
=
B
-<
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 1Z #5825 101 # 52 DQS %5 B B4k, T2/t
B EEETER . BIAHPE K DDR {7 s 2 DR Bk b £ DQS &5 214115 BiE &%
UG306., Arora V i1} % JF(Clock) /7 75 -
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2 EMNA 2.11 4

2.11.1 £ 58h

GW5AT %741 FPGA F= it 16 N R4 . GCLK Bl #hiik B & A8 . PLL
Ffrt . SERDES WJ%h. HCLK Kt UK M m geck UL, i % H IR Shdm N & B A 8
IR b ERE, AT SIS R KB .

2.11.2 SiRET$h

GW5AT %1 FPGA 7= i [t i i 4 HCLK, EE KB sh w2tk fE, 7 LA H: 110
SR T RE B AL Y, e T T AN RHIR A B E 20 R B AL S L serh . — > Bank SCHRREDY
% HCLK, K 2-20. & 2-21. & 2-22. K 2-23 fix.

2-20 HCLK ;REE (GW5AT-138)

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

I e L e I
. | mpHay [

23ueg o/
Z23ueg o/l

. HCLK Bridge
“(Global)

. HCLK Bridge |
] (otomMm [ ————

9ueg o/

£3ueg o/l

¥ ¥

/0 Bank 5 /0 Bank 4

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

& 2-21 HCLK ;R ZE (GW5AT-75)

O [ImiPif| SERDES Q0 | | SERDES Q1 | L°2% |

[ e Br..idgé.' — I ]

S | wpHay | S
s W e g
= A =
Y
. HCLK Bridge -
(Global)
o

HCLK Bridge

] (GetomHl) p—ury

93ueg o/
£3ueg o/l

+ +

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

& 2-22 HCLK ==& (GW5AT-60)

SerDes Bank 0 /O Bank 1 1/0 Bank 2
0 3} LI 111

E o =
ST
o 1 -] 5
o 1o
z | |8
< .. A : Z
z BN
T | .5
o | | w
2L 2

B | 3
= . A J .
S | )
w — ¥ . ; E—— = >
ERE -— . HOWKBmge . 3
=
= 1 T L.

- L. 3
- . _ E
e 1=
[ i Lo
=] .
o v —
o .

L | I 2T I ERRERY Lk o | I CXX I CEXNE I IXENEY | I EEX § [XENEY !
""""" OBank9 T '/OBank8 1OBank7 IfOBank6

[T voBank ||_ HCLK =~ —» HCLKOutput ~ <-——  HCLKInput
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2 ZERNA 2.11 W4

[ 2-23 HCLK =B (GW5AT-15)

Gigabit Transceiver Bank

z |

Y

(I) r

I

I

8 ]

vy}

E

FE N O

=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 45 FH A8 FH K Zh BE AL R0 T BT «
o AR IR B EREREL, W BT IO M e N A5 5
o R B ST, AR ORI N I B AR AL — B e S B, T 10 124 TARRL
o ZhASH R Bk EEAS .
o IR, L HI B IR A B B 5

o 4 JRiEigN & HCLK Bridge #iH:, A1 HCLK W45 S BT —A Bank H1. 4F,
HCLK B} #4155 M 10 Bank 3t A J5 14 7] #5 2 528 10 Bank [ £ 47

S
X RUE I A5 5, BEBURLER—/ 10 Bank, B {E 52 [ skew /.
2.11.3 §iH8EF
BUMER I 2 —Fh Sz i s, TIFRIFHEA (PLL, Phase-Locked Loop) . #JH 4k
BN S I B S HR % N IR A5 5 R AR AT .
GW5AT #%1] FPGA 7=/ i) PLL AR B ERE FRAL T DAZE A FIRT B R, @il E A F S
BT DAHEAT I Bh A SR R (AN 20 4) . ARAZ . B ELiA AT RE .
GW5AT #7%1 FPGA 7= H) PLL FERASMEIN T
o IR T BRI A
o B PLL, 1 BRI e d RIS SCRE 1/8 ANEL A
o IR b4 L K
o FRBUERM
o CIRYAI B A A (T B IP)
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2 SN 212 &R R EM

e VCO T./EMZJEHl: 800 MHz ~ 1600 MHz
e CLKIN #iZE[l: 19 MHz ~800 MHz
2.11.4 DDR #Fi#s5#E 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

DS981-1.0.5 46(85)



http://cdn.gowinsemi.com.cn/UG704.pdf
http://cdn.gowinsemi.com.cn/UG718.pdf
http://cdn.gowinsemi.com.cn/UG720.pdf

2 gERNA 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 GERINA 2.14 Fr N Ah R 2

2.14 /A RS 5

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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3.1 TAE%4E

!

HS

1

FiE

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

3.1 T1E&H

3.1.1 #X R KSEHE
GWbLHAT-138
& 3-1 da 3 | ATEE (GW5AT-138)
R ik ®/IME BAE
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 & LDO | -0.5V 1.98V
AR 1 HL Y L
V Eruse eFuse SR -0.5V 2.07V
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
Vpop_ar 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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3.1 TAE%4E

B fak =/ME BAE
VoD MiPI MIPI AR HL B 1 F T -0.5V 1.05V
ADC
Vee e ADC FR Bt H -0.5V 2.07V
mE
Storage Temperature BATFI -65C +150°C
Junction Temperature g -40°C +125C
GW5AT-75
& 3-2 fR R KTEE (GWS5AT-75)
R iR =/ME BAE
FPGA Logic
Vee % H -0.5V 1.05V
Veeo /0 Bank Hi % -0.5V 3.75V
Veex B L -0.5V 3.75V
Vee oo 4 PLL, SRAM #fit i i N 6 LDO | -0.5V 1.98V
BRI FELE R
V eruse eFuse St LK -0.5V 2.07V
Gigabit Transceiver
VbpHa o QUAD* P4 8 i s (it L LS -0.5V 1.98V
Vboa o QUAD* A B AR DL L i (1t FEL P -0.5V 1.05V
Voor o QUAD* TX i i fit H HE -0.5V 1.05V
Voop_a* QUAD* P s B L 1 R R LS -0.5V 1.05V
MIPI
Vopa mipi MIPI AL F A4 o Pl ST -0.5V 1.05V
Vbox_mipi MIP AR AL B ik F P -0.5V 1.98V
VoD MiPI MIPI AH Ky FL i A F L -0.5V 1.05V
ADC
Ve anc ADC At H LT -0.5V 2.07V
im
Storage Temperature EAF IR -65°C +150°C
Junction Temperature bl -40°C +125C
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3.1 TAE%4E

GW5AT-60
< 3-3 daxtmAKTEE (GW5AT-60)
SR sk 8ME BAME
FPGA Logic
Vee ZHE, LV -0.5V 1.05V
%L, EV -0.5V 3.75V
Veeio I/O Bank /& -0.5V 3.75V
Veex Gl B HL -0.5V 3.75V
V Eeruse eFuse 5 A Hi/k -0.5V 2.07V
Gigabit Transceiver
VopHa_a* QUAD* A 5 e Hs A Fi FiL I -0.5V 1.98V
Vopa_ - QUAD* P AP R i 1 R R L -0.5V 1.05V
Voot o QUAD™ TX J ik i {1t i HL I -0.5V 1.05V
Voop_a* QUAD* A Bt L (1 HL i -0.5V 1.05V
MIPI
Voba mipi MIP1 B AT H % £ L H -0.5vV 1.08V
Vbox_mipi MIPI BB ARE 40U 4 Bt H LR -0.5Vv 3.75V
Voop_mipi MIPI A5 =~ i it F PR -0.5V 1.08V
Vopi2 mipi MIPI B LP #2204k i i e -0.5V 1.32V
ADC
Vee anc ADC #EHeft L L -0.5V 2.07V
VREFN ADC HithZ 7% i [k -0.5V 0.3V
VREFP ADC R 225 Hi T -0.5V 2.07V
mE
Storage Temperature AR -65°C +150°C
Junction Temperature ghiE -40°C +125C
GW5AT-15
< 34 B/ AIEE (GWS5AT-15)
B fak =/ME BAE
FPGA Logic
Vee ZHLE, LV -0.5V 1.05V
Veeio I/O Bank HiJ& -0.5V 3.75V
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3.1 TAE%ME

B fak =/ME BAE
Veex SIS -0.5V 3.75V
Ve Loo P95 SRAM Al PLL Regulator #1/E  |-0.5V 3.75V
V eruse eFuse 5 A\FT#i & -0.5V 2.07V
Gigabit Transceiver

VboHa @ QUAD* P 38 vy A4 H F -0.5v 1.98V
Vopa_a* QUAD* P AP R % 1 R FE IS -0.5V 1.05V
Voor_ar QUAD* TX ik i {1t L FiL I -0.5V 1.05V
MIPI

Vooa mipi MIPI BEERAS L, FL i 1 P H -0.5V 1.08V
Voox_mip MIPI REH AL B4 Fi FL T -0.5V 3.75V
Voop_mipi MIPI b $5 = e 4 H R -0.5v 1.08V
Vo2 Ml MIPI 5 LP A fH it L T -0.5V 1.32V
ADC

Vee apc ADC FHefit B B i -0.5V 2.07V
PSRAM

Voo _psram PSRAM fitH1 Fi -0.5V 1.98V
Vbba_psram PSRAM %45 i 28 1) FE I L -0.5V 1.98V
FLASH

Vee FLasH FLASH 3 fit H i -0.5V 1.98V
mE

Storage Temperature AR -65°C +150°C
Junction Temperature g -40°C +125C
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3 HAHFE 3.1 TAE%AF
3.1.2 #EEFETIEEE
GWb5AT-138
< 3-5 HFETESEE (GW5AT-138)
B iR RIME BAE
FPGA Logic
Vee % 0.87V 1.03V
Veoio /0 Bank HiJk 1V 3.465V
Veex LIRS 1.71V 1.89V
Vee oo M J9PLL, SRAM #2445 LDO #igk | 1.14V 1.89V
(¥ FELYR FLE
V eruse @ eFuse HgEALHHE 1.62V 1.98V
Gigabit Transceiver
VooHa o QUAD™ A 8 i He A FiL FL 1.71V 1.89V
Vopa_ o QUAD™ A Fs AL R 1% A FEL RIS 0.87V 1.03V
Voot _a* QUAD* TX 1% By {1k Hi FL e 0.87V 1.03V
Vpoo_a* QUAD* Py #4743 i L s 0.87V 1.03V
MIPI
Voba_mipi MIPI AR 0 H 2 1k oL e 0.87V 1.03V
Vbox_Mip! MIPI LA L4 B4 v v 1.71V 1.89V
VoD MiPI MIPI A5 SR H B Ak H F 0.87V 1.03V
ADC
Vee anc ADC it L H 1.62V 1.98V
mE
Ticom SEIR (R R) 0C +85°C
Tuinp ZER (TR ZR) -40°C +100°C
!

o MVeg | po HURBK, Dt .
o PR eFuse HIHE, iX /N HLYRE ] PL#%Z GND =X floating .
o MMtk H PCB AN M B, 7 T AT S B LI Rl S 4 T B i A S A LR R

GWbSAT-75
7 3-6 #HEF TIESEE (GW5AT-75)
AR i3 &/ME RAME
FPGA Logic
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3.1 TAE%4E

B iU =/IME RAE
Vee % 0.87V 1.03V
Veeio /0 Bank HiJk 1V 3.465V
Veex B 1.71V 1.89V
Vee oo J9PLL, SRAM #2{ikfi K1 1 LDO ik | 1.14V 1.89V
() LR R
V eruse @ eFuse 5/t i i i 1.62V 1.98V
Gigabit Transceiver
VppHa_a* QUAD* P 3 e A% L L 1.71V 1.89V
Vppa_ o QUAD* P 5 F5L4DL FL 5 45 F, FL 0.87V 1.03V
Voor_or QUAD* TX ik i fit i L [ 0.87V 1.03V
Vooo_or QUAD™ A s K L iR L RS 0.87V 1.03V
MIPI
Vbpa_ P MIP1 A5 HRASE DL FL i it P FL T 0.87V 1.03V
Voox_mipi MIPI A B AR S 4 B (it H L 1.71V 1.89V
Voop_mipi MIPI #5EHe 857 H g Ak L L 0.87Vv 1.03V
ADC
Vec_anc ADC it B 1.62V 1.98V
R
Ticom ST (2% 0C +85°C
Tunp SEIR(TZR) -40°C +100°C
!

o mVCC_LDO P BROK, Ijﬁ%i@%c
o PRYATEEE eFuse I, XA YRR LA GND 5 floating
o HHELLEAL I PCB 2 AN Ml A4, 75 LI K 4 v i v [l ) A2 4, TR I3 2 2 AN BRI 7R K .

DS981-1.0.5
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3 AR 3.1 THE&M

GW5AT-60
3 3-7 EETESEE (GW5AT-60)
R DU ®/IME RKX{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 HL & 1.62V 1.98V
Gigabit Transceiver
VooHa o QUAD* P 38 ey L F FL s 1.71V 1.89V
Vopa_ o QUAD™ A FS AL FEL iR A FEL RIS 0.87V 1.03V
Voot o QUAD* TX ikt i FL & 0.87V 1.03V
Voop_a* QUAD* P K7 i i it i F 0.87V 1.03V
MIPI
Voba mipi MIPI A B A4 A 2 it F AL R 0.87V 1.08V
Voox_mipi MIPI A5 B 0L 4 Bk L F 1.71V 3.465V
Vppp_MiPI MIPI AL v 3 vl F 0.87V 1.08V
Vbpi12_Mip MIPI fiH LP #E5fHk ip 1.14V 1.32V
ADC
Vee anc ADC YA B H 1.62V 1.98V
VREFN ADC RS H Wik ov oV
VREFP ADC HRZH Wik ov 1.25V
mE
Ticom Shim (I gk) 0°cC +85°C
Tuinp Shim(TkEK) -40°C +100°C
!

o UM FR B H Py 30 22 i L BHIN, - Veex AR T45F 3V; Veex=1.8V i}, 10 Hi AN firHi ) Fmax 252 3[R
fill, XIT Fmax>600Mbps (5 AfiH S, Veex f 2K T4T 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
7+ 3-8 HFETLIFEE (GW5AT-15)
AR i3 &/ME RAE
FPGA Logic
Vee ZHHE, LV 0.87V 1.03V
Veeio I/O Bank /& 1.14V 3.465V
Veex N B 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 5 i A i L 1.71V 1.89V
Vopa o QUAD* P AL LB 1t FE P IS 0.87V 1.03V
Voor_ar QUAD* TX i L L I 0.87V 1.03V
MIPI
Vooa miPi MIP A HRAR UL HL i v Fi 0.855V 1.08V
Vopx_mip MIPI SR AU B A i L s 1.71V 3.465V
VoD MiPI MIPI K5 FL A A L 0.87V 1.08V
Vob1z2_mipl MIPI itk LP #8504t i 1.14V 1.32V
ADC
Vee apc ADC B fit 1 i & 1.62V 1.98v
PSRAM
Voo _psram PSRAM fHH1 i 1.71V 1.89V
Vbba_psram PSRAM #4f o 28 1) 5 1.71V 1.89V
FLASH
Vee FlasH FLASH 5 it i i 1.71V 1.89V
mE
Ticom ST (2R 0C +85C
Tuinp S5 (Tl gk) -40°C +100°C
!

o [ == g il Y 3 2= 45 i 2 L BHINT, Veex ik T4 T 3V; Veex=1.8V I,

i, XIF>600Mbps (4 AHiH B, Veex T2 K T4 T 2.5V,
o PRPYARTEELS eFuse M i, XN HEYE AT LAEZ: GND ¢ floating»

o FiILLLEIAEEE PCB L&A Ak, w5 BT AT A ru RV IRl (1 52 4., R I a2 22 A HLIR IR 75 5K

DS981-1.0.5
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3.1 TAE%4E

3.1.3 R EARIER

®3-9BFELEANRE
R A =/ME HARE BAE
Vec Ramp | HIEHLE ETFHRER 0.1mV/us TBD 15mV/us
3.1.4 PRIR
I+ 3-10 AIAR S
AR iU £ /O KH RAE
lns i NI LR 0<Vi\<Vi(MAX) 110 150uA
(Input or I/O leakage current)
s i N L 0<Vix<ViH(MAX) TDI, TDO, 120uA
(Input or I/O leakage current) TMS,TCK
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3 B 3.1 TAE%4E

3.1.5 POR %1%
GWbHAT-138
%< 3-11 POR BBE &% (GW5AT-138)
AR ik AR HARE
POR i JE{t | A i Vee 0.72V
Power-on reset voltage Veox 15V
VCClO (Bank1 O) 1.04V
Vee rec 1.03V
GWbBHAT-75
%< 3-12 POR BE & ¥ (GW5AT-75)
AR ik AR BRE
POR H1 {8 b A ik & H Vee 0.72v
Power-on reset voltage Veox 15V
Vceio (Bank10) 1.04V
Vee rec 1.03V
GWDBHAT-60
%< 3-13 POR BES ¥ (GW5AT-60)
AR i3 AR LAY
POR H LA b HL A R H Vee 0.69V
Power-on reset voltage Veex 1.5V
Vceio (Bank3/5/12) 1.05V
GWb5HAT-15
#% 3-14 POR B[EE¥ (GW5AT-15)
B ik HR ELAUE
POR HURM | - udg frfu sz oo Vee 0.71V
Power-on reset voltage Veex 1.48V
Vceio (Bank10) 1.05V
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3 AR 3.2 ESD f##¢
3.2 ESD t%&E
% 3-15 ESD - HBM
2R HBM
GW5AT-138 HBM = 2000V (GPIO)
HBM = 1000V (Gigabit Transceiver , MIPI D-PHY)
GW5AT-75 HBM = 2000V
HBM = 1000V (Gigabit Transceiver , MIPI D-PHY)
GWS5AT-60 HBM = 2000V (GPIO)
HBM = 1000V (Gigabit Transceiver, MIPI C-PHY, MIPI D-PHY)
GW5AT-15 HBM = 1000V
%% 3-16 ESD - CDM
At CDM
GW5AT-138 CDM 2= 250V
GW5AT-75 CDM = 250V
GWS5AT-60 CDM = 500V
GW5AT-15 CDM = 500V
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3 HA K 3.3 DC Mk

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

GWb)HAT-138
& 3-17 #iFE TIESERE M DC BS54 (GW5AT-138)
BFR i3 £ =/ME HAE |&XE
il 1/0 i NI B (Input or /O | Veeio<Vin<Vin(MAX) - - 210uA
leakage)
0V<V|N<VCC|O - - 10uA
lpy /0 i Ha i 0<Vy<0.7Vgpo, - - -400uA

(/0 Active Pull-up Current) [ p 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)<Vn<Vccios - - 50uA
Pull Strength=Weak
C1 /O Hi%¥ - - 5pF 8pF
(I/O Capacitance)
ViysT i NIR i (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
GWbSAT-75
% 3-18 #iFE TIESER MM DC BS54 (GW5AT-75)
B EBUS £ =/ME HmAlE |HmEXE
P /0 % N FE I (Input or 1/0 | Vegio<Vin<Vin(MAX) - - 210uA
leakage)
0V<V|N<VCC|O - - 10uA
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3 HURFE 3.3 DC H Uitk
B EFE:pu 4 =/ME mAE |HXE
lpy /0 bFiHLii 0<Vn<0.7V¢go, - - -400uA
(/0 Active Pull-up Current) | py| Strength=Strong
0<V|N<O.7VCC|0, = = ‘1 50UA
Pull Strength=Medium
0<VIN<0.7V¢cio> - - -50uA
Pull Strength=Weak
lpo /O "~ hi ViL(MAX)<V\\<Vcgio, - - 400uA
(I/O Active Pull-down Pull Strength=Strong
Current)
ViL(MAX)<Vin<Vccio, - } 150uA
Pull Strength=Medium
ViL(MAX)<Vy<Vccio, - - S0uA
Pull Strength=Weak
C1 VO Ha% - - 5pF | 8pF
(I/O Capacitance)
Vivst | S NIR ¥ (Hysteresis for Vecio=3.3V, Hysteresis=ON |- 400mV
Schmitt Trigger inputs) :
Veeio=2.5V, Hysteresis=ON |- 200mV
Veeio=1.8V, Hysteresis=ON |- 100mV
Veeio=1.5V, Hysteresis=ON |- 70mV
Veeio=1.2V, Hysteresis=ON 40mV
GWbSHAT-60
% 3-19 HELIEEERA DC B S5 (GW5AT-60)
AR ik FH R/ME HAE (RXE
Ll 1/0 Hy N FEL I (Input or 1/O | Vo<V iN<ViH(MAX) - 210uA
leakage)
0V<V|N<VCCO - 10uA
lpy /0 bFiHii 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 FHi i VL (MAX)<Vn<Veco, - 400uA
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3.3 DC M HE

B g 4 =/ME mAE |HXE
) (/O Active Pull-down Pull Strength=Strong - 400uA
current) Vil(MAX)<ViN<Vcco, 150uA
Pull Strength=Medium
Vil(MAX)<Vin<Vcco, SOuA
Pull Strength=Weak
o IO Hi%s 5pF | 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
GWbLHAT-15
#* 3-20 ELIEEENK DC B S5 (GWS5AT-15)
R EiE:pu £ =/ME mAE |HKE
Lol /0 Hi N FEL IR (Input or 1/0 | Veeo<VinN<Vin(MAX) - 210uA
leakage)
0V<V\\<Vceo - 10uA
lpy /0 b4 HL it 0<Vy<0.7Vcco, - -400uA
(/O Active Pull-up Current) [ py Strength=Strong
0<VIN<0.7V¢co> -150uA
Pull Strength=Medium
0<VIN<0.7V¢co> -50uA
Pull Strength=Weak
lpp /0 T HLi V,L(MAX)<V\\<Vcco, - 400uA
(I/O Active Pull-down Pull Strength=Strong
Current)
VIL(MAX)<VIN<VCCO’ 150uA
Pull Strength=Medium
VL (MAX)<Vy<Vcco, 50uA
Pull Strength=Weak
C1 VO % 5pF  |8pF
(/O Capacitance)
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3 HA KR 3.3 DC M HiE:

B iR £ =/IME HAME | RAE
Vivst | #i IR (Hysteresis for Veco=3.3V, Hysteresis=ON |- 400mV
Schmitt Trigger inputs) Vcco=2.5V, Hysteresis=ON |- 250mV
Vcco=1.8V, Hysteresis=ON |- 150mV
Vceo=1.5V, Hysteresis=ON |- 130mV
Veeco=1.2V, Hysteresis=ON 40mV
3.3.2 BH7SHLR
GWb5AT-138
< 3-21 B#7SHE T (GW5AT-138)
R ik RRiF AR BRIF]
lce Core HLJFHER LV kA 100 mA
lcex Vieex HIER LI LV A 9 mA
lccio /0 Bank HLEHLI(Veci0=2.5V) LV ffA 5 mA
lec oo M & Regulator #:2s Hii LV A 6 mA
g
(gAY 25°C
GWb5AT-75
< 3-22 F#SHIR (GW5AT-75)
R ik A fhAEHY B RIF
lec Core HLJEHLIR LV R A 100 mA
loex Veex FLIE FLIR LV hiA 9 mA
lecio /0 Bank HLJEHLIiL(Veci0=2.5V) LV fRA 5 mA
lec Lpo P & Regulator 7% HLI LV A 6 mA
!
g TR RS-y 25°C
GWb5AT-60
+ 3-23 BSHIR(GWSAT-60)
B ik AR AR BRF
lc Core HLJE IR LV kA 80 mA
lcex Veex HIER LI LV A 5 mA
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3.3 DC M4k

B ik BRFRE B RI{EL
lecio /0 Bank HLJF HLI(Vci0=2.5V) LV fil A 1 mA

!

M AE PA S5A9 25°C .

GWb5AT-15

3 3-24 BSHIR(GWS5AT-15)

B ik BRFRE B RI{F
lec Core HLJFHEIR LV kA 40 mA
leex Veex BRI (Veex=1.8V) LV fi A 4.8 mA
lccio I/0 Bank FEJEFIE(Veci0=1.8V) LV A< 5 mA

i,

BRI 25419 25°C

3.3.31/0 #HEETIERMH

#+ 3-25 I/O HETIEEH
MR Veeio(V) BN RZEY Virer(V)

i &/ME BLRIE PN = ZI BLAIE BAE
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_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_lI 1.71 1.8 1.89 0.816 0.9 1.08
HSTL15 1.425 1.5 1.575 0.68 0.75 0.9
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3.3 DC M HE:

MR EY Vecio(V) BN RIAY Vrer(V)
i &/ME BAE RAE =/IME HAUE RAE
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 - - .
RSDS25E 2.375 25 2.625 - - -
LVDS25E! 2.375 25 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 25 2.625 - - -
SSTL25D Il 2.375 25 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 - - .
!
fiiH] True LVDS £ Bank Voo @B E Y 2.5V,
3.3.4 3% I/O DC S 454
GWb5HAT-138
& 3-26 Bi% /O DC B S451% (GW5AT-138)
2 Vi Vi VoL Vo.H lor M [y 1
Min Max Min Max (Max) [ (Min) (mA) [(mA)
LVCMOS33 |-0.3V |0.8V 2.0V Veoiot0.3 [0.4V  [Veeo-0.4V |4 -4
LVTTL33 8 -8
12 -12
16 -16
24 -24
0.2V |Vgeo0.2V (0.1 [-0.1
LVCMOS25 |-0.3V |0.7V 1.7V Vociot0.3 0.4V | Ve 0-0.4V |4 -4
8 -8
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3.3 DC M4k

- 0 Vi VoL Vou lo 1 [lgy M
Min | Max Min Max (Max) | (Min) (mA) | (mA)
LVCMOS25 |[-0.3V |0.7V 1.7V Voaot0.3 |04V [Vego-0.4V |12 |-12
16 |-16
24 -24
02V |Veeo-02V |04 [-0.1
LVCMOS18 [-0.3V |0.35x Vego  |0.65 X Veoo | Veeiot0.3 0.4V |Veeo.0.4V |4 -4
8 -8
12 -12
16 -16
24 |-24
02V |Veeo0.2v |01 |-0.1
LVCMOS15 [-0.3V |0.35x 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 X Vecio | Veciot0.3 |04V [Voeo-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 |Veeot0.3 [0.4x  [09xVeeo |15 |-05
Vecio
SSTL18 Il [-0.3V |Vrgr-0.125V | Vrer+0.125V [Vegiot0.3 [0.4V | Voe0.0.4V |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 | Vegot0.3 [0.40V  [Vego-0.40V (16 |-16
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3 AR 3.3 DC H/ VR
. ViL Vi VoL VO!—| loL M [lgy M
Min | Max Min Max (Max) | (Min) (mA) | (mA)
HSUL12 -0.3V | VRer-0.13V Vgert 0.13V | Veei010.3 [0.40 Veeio-0.40V | 0.1 -0.1
!

M[E— Bank A 10 50 DC HEIFR # (£13% source # sink): [d—/> Bank i 10 fs IR ARE KT
n*8mA, n F7ri%Z Bank #5] i 10 #& .

GW5AT-75
7= 3-27 B /0O DC E S 4514 (GW5AT-75)
. Vi Vin VoL VO.H lo, M [ 1oy [
Min | Max Min Max (Max) | (Min) (mA) | (mA)
LVCMOS33 |-0.3V |0.8v 2.0V Veeiot0.3 0.4V [Veeo-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 |0.7V 1.7V Veeiot0.3 0.4V | V004V |4 -4
8 -8
12 -12
16 -16
24 -24
0.2V [Veeo0.2V |01 |-0.1
LVCMOS18 [-0.3V [0.35xVccio [0.65xVeeio | Veciot0.3 0.4V [Veg0.0.4V |4 -4
8 -8
12 -12
16 -16
24 -24
0.2V |Veeo0.2V |01 [-0.1
LVCMOS15 |[-0.3V [0.35x Veeo  [0.65 X Veeio | Veciot0.3 [0.4V | Veeo-0.4V |4 -4
8 -8
12 -12
16 -16
0.2V [Vceo-0.2V 0.1 -0.1
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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)
LVCMOS12 |-0.3V [0.35xVceio  [0.65%x Veeio | Veciot0.3 0.4V (Ve 0-0.4V |4 -4
8 -8
12 -12
0.2V [Vceo-0.2V 0.1 -0.1
LVCMOS10 [-0.3V [0.35xV¢eeio |0.65x Vg |11V 0.4V [Vceio-0.4V |15 -0.5
PCI33 -0.3V 0.3 x Vceio 0.5xVceio | Veciot0.3 10.1x 0.9xVeeo [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 | Vgert0.125V | Vgi0t0.3 [0.40V | Vig0-0.40V | 8 -8
SSTL15 -0.3V | Vger-0.1V Viert 0.1V [V 010.3 1040V [ Vie0-0.40V |13 -13
SSTL135 -0.3V | Vger-0.09V Vgert0.09V | Vcci0+0.310.40V | Viei0-0.40V (13 -13
HSTL18_| -0.3V | Vggr-0.1V Vgert 0.1V | Veciot0.3 |0.40V |V 0-0.40V |8 -8
HSTL18_Il  [-0.3V [Vggr-0.1V Viert 0.1V | Veci0t0.310.40V | Vei0-0.40V |16 -16
HSTL15_| -0.3V | Vger-0.1V Viert 0.1V | Veci0t0.3 | 0.40V |V 0-0.40V |8 -8
HSTL15_Il  |-0.3V [Vger-0.1V Viert 0.1V [ Veei0t0.310.40V | Vei0-0.40V [ 16 -16
HSUL12 -0.3V | Vger-0.13V Vgert 0.13V [V 010.3 10.40 Vceio-0.40V | 0.1 -0.1
!

M[E— Bank A 10 540K DC HEIFR # (£13% source M sink): [d—/> Bank i 10 (s B ARE KT
n*8mA, n F7ri%Z Bank #5] i 10 #& .

GWb5AT-60
=z 3-28 Hig /0 DC B S451%(GW5AT-60)
e Vi VoL VO!—| loL M [ 1oy
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 Veeo-0.2V |01 [-0.1
LVCMOS25 [-0.3V |0.7V 1.7V Veeot0.3 0.4V Veeo-04V |2 2
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3 AR 3.3 DC H/ VR
i Vi Vin VoL Vo-H lor M [l1gy M
Min [ Max Min Max (Max) (Min) (mA) | (mA)
LVCMOS25 |-0.3V |0.7V 1.7V Voeo+0.3 [ 0.4V Voeo-04V |4 -4
6 -6
8 -8
12 -12
16 -16
0.2V Veeo0.2V |04 |-0.1
LVCMOS18 |-0.3V |0.35 x Ve | 0.65 X Vocio | Veciot0.3 | 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 Ve | 0.65 X Vocio | Veciot0.3 | 0.4V Voao04V |2 -2
4 4
6 -6
8 -8
12 -12
0.2V Voeo0.2V |04 [-0.1
LVCMOS12 [-0.3V [0.35 x Veo | 0.65 X Vegio | Voeot0.3 | 0.4V Voeo-04V |2 -2
4 -4
6 -6
8 -8
0.2V Veao-02V 04 [-0.1
LVCMOS10 [-0.3  [0.35 x Vegio | 0.65 x Vego | 1.1V 0.4V Voeo-04V |2 -2
4 -4
PCI33 0.3V |03xVeeo |05xVeco  |Vecot0.3 |04 Veeo  [09%xVeeo |15 |-05
SSTL33_| [-0.3V [Vrer0.2V | Veert0.2V  |Vocot0.3 |Vioeo/2-0.6 | Veeo/2+0.6 |8 -8
SSTL33 Il [-0.3V [Vrer0.2V | Vrert0.2V  |Vooot0.3 |Veeo/2-0.8 | Veeo/2+0.8  [13.4 [-13.4
SSTL25 | [-0.3V [Vrer0.15V | Vrgrt0.15V | Vooot0.3 | Vioeo/2-0.61 | Veeo/2+0.61 |8 -8
SSTL25 Il |-0.3V |Vrer-0.15V | Vrgrt0.15V [ Vego+0.3 | Veco/2-0.81 |Veeo/2+0.81 [13.4 |-13.4
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3.3 DC M4k

. Vi Vi VoL Vo.H lor M |l M

Min [ Max Min Max (Max) (Min) (mA) | (mA)
SSTL18 | |-0.3V |Vrer-0.125V | Vrert0.125V [ Vego+0.3 | Veco/2-0.47 | Veco/2+0.47 |8 -8
SSTL18 Il |-0.3V |Vrer-0.125V | Vrert0.125V [ Vego+0.3 | Veco/2-0.6 | Veco/2+0.6  [13.4 |-13.4
SSTL15 1 |-0.3V |Vrer-0.1V | Vrer* 0.1V [Vego+0.3 | Veco/2-0.175 | Veeo/2+0.175 | 8 -8
SSTL135 1 [-0.3  |Veer-0.09V |Vrgrt0.09V | Vecot0.3 | Veeo/2-0.15 | Veeo/2+0.15 |8 8
SSTL12 | |03 |[Vagr01V | Vegrt0.1V | Veeot0.3 [02xVeeo  |08xVeeo |01 |-0.1
HSTL18 | |-0.3V |Vrer-0.1V | Veert 0.1V |Veeo+0.3 | 0.40V Veeo-0.40V |8 -8
HSTL18 Il [-0.3V |Vrgr-0.1V | Vrert 0.1V [Veeo+0.3 | 0.40V Voeo-0.40V |16 |-16
HSTL15 | [-0.3V |Vegr-0.1V | Vrert 0.1V [Veoot0.3 | 0.40V Voeo-0.40V |8 -8
HSTL15 Il [-0.3V |Vrgr-0.1V | Vrert 0.1V |[Veoot0.3 | 0.40V Voeo-0.40V |8 -8
HSTL12 | |-0.3V |Vegr-0.1V | Veget 0.1V |Veeot0.3 [02xVeso  |0.8xVeeo |8 8
HSUL12  |-0.3 |Vegr0.13V |Veert 013V |Veeo*0.3 [02xVeeo  |08xVeeo |01 |-0.1

!

M5 —A~ Bank A5 10 (1154 ¥) DC i R il (245 source Fl sink):

n*8mA, n F~i% Bank #5110 &

[i]—A~ Bank AT 10 BEBIRA R KT

GW5AT-15
# 3-29 Bif /0 DC BS54 (GW5AT-15)
- Vi Vi Voo Vo.H lo M | lgy 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 Veeo0.4V |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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3.3 DC M HE

. Vi Vi VoL Vo.H lor M |l M
Min [ Max Min Max (Max) (Min) (mA) | (mA)
HSTL18 | |-0.3V [Vger-0.1V Vieet 0.1V | Vieot0.3 [ 0.40V Veeo-0.40V |8 -8
HSTL18 1l |-0.3V |Vger-0.1V Vieet 0.1V | Vieot0.3 | 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 454
GWb5AT-138
# 3-30 £47 /O DC S 4§M% (GW5AT-138)
B ik i S B |BE | BX (2
Viem LB HE Half the Sum of the [0.05 1.8 \Y;
Two Inputs
Vip ZorHi N IR (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 72 FsL i H U (A2 49 [l (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 4yt 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 HriE:

GWb5AT-75
% 3-31 £4 /O DC 54514 (GW5AT-75)
BFR ik M S B |BE | BX (B
Viem e TDNGENES Half the Sum of the |0.05 1.8 v
Two Inputs
Vip Z4y%i N1 IR (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), R = 250 350 600 mV
Differential) 100Q
AVep 72 5 H U AR AL YE [l (Change 50 mV
in VOD Between High and Low)
Vos i H 22 (Output Voltage Offset) | (Vop + Vom)/2, Ry = [1.000 |1.250 ([1.425 |V
100Q
AVos iy AR (Change in VOS 50 mV
Between High and Low)
P
GWb5AT-60
& 3-32 £4 /O DC BB S 4514 (GW5AT-60)
B ik i S B |BE |BX (2
Viem PPNV Half the Sum of the | 0.3 235 |V
Two Inputs
Vip Z i N1 1R (Differential Input Difference Between |[+100 [+350 [+600 [mV
Threshold) the Two Inputs
Iin i N HL I (Input Current) Power On or Power |- - 20 HA
Off
Vob Z A5 4 Y L (Output Voltage (Vop - Vom), R = 250 350 600 mV
Differential) 100Q
AVop ZERE R A8 1k Y5l (Change - - 50 mV
in VOD Between High and Low)
Vos 1 11 2295 (Output Voltage Offset) | (Vop + Vow)/2, Rr= |1.125 |1.25 [1.375 |V
100Q
AVog i HH ZE A5 4k (Change in VOS - - 50 mV
Between High and Low)
s % LR Vop = OV &4 45 | — - 12 mA
B
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3 HAHRE 3.3 DC M HiE

GWb5AT-15
& 3-33 £4 /O DC LS 4514 (GW5AT-15)
B ik M RN | HE | RX |2
Viem e TDNGENES Half the Sum of the [0.3 235 |V
Two Inputs
Vip Z4y%i N1 IR (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), R = 250 350 600 mV
Differential) 100Q
AVop MUl H W FE 1078 {43 [ (Change _ _ 50 |mv
in VOD Between High and Low)
Vos i H 2 (Output Voltage Offset) | (Vop + Vom)/2, Ry = [1.125 |1.25 [1.375 |V
100Q
AVos iy AR (Change in VOS - - 50 mV
Between High and Low)
%
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3 HA K 3.4 AC JFoh5E

3.4 AC FFx451

3.4.1 CFU Frx451%
% 3-34 CFU RIS %
. 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
% 3-35 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
% 3-36 DSP BIFS#
. 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
%% 3-37 Gearbox B F&#
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 JFRFs1E
B ik RAE 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 3-38 1 B RS B8 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
% 3-39 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 AR 3.4 AC JFRA4F1E
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 Gigabit Transceiver %51t

3.5 Gigabit Transceiver 1%
3.5.1 Gigabit Transceiver DC %4

#=z 3-40 Gigabit Transceiver DC %1%

BFR iR 5 Min. Typ. Max Units
VOUT i p2p | Differential peak-to-peak Transmitter output |- - Vyda mV
output voltage swing is set to
maximum setting
VOUT,, DC common mode output | Equation based Vppal/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 Vppr =|-300 - Vida mV
0.9v
VINcum Common mode input DC coupled Vppr = | — - 500 mV
voltage 0.9V
Rerm Differential input resistance - 100 - Q
CexT Recommended external AC - 100 - nF
coupling capacitor
3.5.2 Gigabit Transceiver 7 X4
I 3-41 & SR FRU R BUR M
L C2/11 C1/10 N
BERHHE e — — B
Flip Chip | Wire Bond | Flip Chip | Wire Bond
BRAR B F (85 =t ) AR (A ) | 12.5 8 10.3125 |8 Gbps
I /NI B 270 270 270 270 Mbps
HikE BRI (Y ) |8 8 8 8 Gbps
/N R 270 270 270 270 Mbps
!
o U585 Pt 1 7 P RS AR

o Py TR, ok
o BIMIE AR RAE

TERFERAE PCIE 3.0 R N -
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3 HURFE 3.6 MIPI D-PHY JF 55tk
3 3-42 PLL 5%
E2p il :pu i el /et L:2Rivs
Min Max
Channel PLL TAEVE 1.25 6.5 GHz
Quad PLL O TAEVE 1.25 6.5 GHz
Quad PLL 1 TAEVa 3.8 6.5 GHz
Output lane divider! 1/2/4/8
!
1@ 3 4 FH] Output lane divider 7] DL SZH B AR %
® 3-43 SER I KT
AR ik & cal oo Units
Min. Typ. Max.
Ferercik Reference clock frequency 20 - 800 MHz
range
TRREFCLK Reference clock rise time |20% — 80% - 200 - ps
TerercLK Reference clock fall time | 80% — 20% - 200 - ps
TbcRreEFCLK Reference clock duty cycle | Transceiver PLL |40 50 60 %
only
3% 3-44 PLL i ERT[E)EAC
- - C2/11/C1/10 Units
Min. Typ. Max.
TapLLLoCK Initial PLL lock - - 2 ms
3.6 MIPI D-PHY FF <454
% 3-45 MIPI D-PHY RX FF 4514
REFR |[FH Fmin(Bi B E) |Fmax(BEBE) | &4
Cc2/11 - - 2.5 Gbps
C1/10 - - 25 Gbps
% 3-46 MIPI D-PHY TX FF&454%
REFZER |[FH Fmin(Bi BB [E) |Fmax(BEBE) |84
c2/11 - - 25 Gbps
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3 AR 3.7 MIPI C-PHY JF %451t
REFR |[FH Fmin(828YE) |Fmax(BEBIEBE) | 2
C1/10 - - 2.5 Gbps
3.7 MIPI C-PHY FF &4
5% 3-47 MIPI C-PHY RX FF <4514
REFR | FH Fmin(#28 ) |Fmax(#8HE ) =X v2
C2/11 Vce=0.9V; Vppa_wier =1.05V - 2.3 Gsps
VCC=0'9V; VDDA_MIPI =0.9V - 2 GSpS
C1/|0 VCC=0'9V; VDDA_MIPI =1 05V - 2 GSpS
VCC=0.9V; VDDA_N“Pl =09V - 18 GSpS
po 3l
MR R Vee=0.9V; Vooa mip=0.9V : Vppx_mipi=1.8V 5 Vpprz_wipi=1.2Ve
= 3-48 MIPI C-PHY TX FX4514
REFER |4 Fmin(B 8B [E) Fmax(# 2 E) B
C2/I1 - - 2.5 Gsps
C1/10 - - 2.5 Gsps

3.8 miEE O FiRE

GWS5AT %71 FPGA 7= 5 7 #: %2 F GowinCONFIG Bt Bfi=: SSPI. MSPI. Master
CPU. Slave CPU. Master SERIAL. Slave SERIAL X }2 PCle. P40 EHE S %

e UG704, Arora V 138K & 75K FPGA /=17 i FEH B F

e UG718, Arora V60K FPGA /=i 4 FEHL & FHf
e UG720, Arora V 15K FPGA /=i 4 FEHL & 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

4 BT IRER

4.1 B4

4.1 B3

4-1 SR ERGI-ES

GWXXX - XX X XXXXXX ES
L Optional Suffix

_ T
Product Series
GW5AT

Core Supply Voltage
LV: 0.9v/1.0V
EV: 1.2V

Logic Density
15: 151K LUTs
60: 59.9K LUTs
75: 86.7K LUTs
138: 138.3K LUTs

DS981-1.0.5

4: I BRER

ES Engineering Sample

Package Type

FPG676A (FCPBGAG76A, 1.0mm)
PG676A (PBGA676A, 1.0mm)
PG484A (PBGA484A, 1.0mm)
PG484 (PBGA484, 1.0mm)
UG484 (UBGA484, 0.8mm)
UG324A (UBGA324A, 0.8mm)
UG324S (UBGA324S, 0.8mm)
uG225 (UBGA225, 0.8mm)
MG132 (MBGA132, 0.5mm)
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4 BT R R 4.2 BB R RG]

4-2 B4 75 ERE-Production
GWXXX - XX X XXXXXX CX/IX

T T T

Product Series _l—— Grade

GWS5AT C Commercial
| Industrial

Core Supply Voltage Speed

LV: 0.9v/1.0V C1/10 Slowest

EV:1.2V C2/11 Fastest

Logic Density Package Type

15: 15.1K 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 (UBGAZ225, 0.8mm)
MG132 (MBGA132, 0.5mm)

pe!

o KT VEAMMIE M LG MBEBIESH 1.2 77 di 158517 -
o AHIF]H FEAE LI /N B i (LittleBee) % Ik 5414 Al /= BR SR 28 1 FE AN )

o FimanFHEEEEICRHIXRARIA, a1 C2/11, CA/I0 5. R iR I & Tl ebnite, B AE —t Al LU
i 2 Mk B (1) RIS ML R (C) e Tk R i fE 100°C, i Zd il B 85°C, i LA IA] — 85 1y tn 7 i Lk 4%
8% FH 6 R A2 2, AR LMV R R A AR A 1.

4.2 SR EARIR A

PR A T R EN] T SRHE R, Bl 4-3 FroR.
] 4-3 2R f-E HARIR RG]

] ]
Part Numbert — % XXXXXXXXXX
Part Number —— xxxxx XXXXXXXXXX XXXX Part Number'™ — P> XXXXXXXXXX
Date Code —%» YYWWXXXX Date Code —— P> YYWWXXXX
Lot Number —p»LLLLLLLLL Lot Number —P>LLLLLLLLL

!
M A B 4T 555 4744 y“Part Number”.,
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5 T ATt 51 FMAE

D x7x5m

51 FRAE

GWS5AT #7%1 FPGA 7= 8l F i = B 5 = Tk GWSAT 271 FPGA 7= iR AR
B PEREEGE R, WEERNH. BRI ESRT RER, WP E T e =
Tk GWBAT #71 FPGA 7= i Ritt, BB Tasfhik M A .

5.2 X3

W B w2 SR ML http://www.gowinsemi.com.cn.cn A] LA R 3. &H L R
=P
e UG704, Arora V 138K & 75K FPGA /=i % F2 i & F A
e UG704, AroraV 60K FPGA /=i 4 F2H & T/
e UG704, Arora V 15K FPGA /=i 4 F2H & T/
o UG983, GWS5AT %I FPGA /=iin 14 5 & I F A
o UG984, GWS5AT & GW5SAST Z7) FPGA /=i R FE X755 FF 4
o UG982, GWH5AT-138 #1/ Pinout F/if
o UG1221, GW5AT-75 #1F Pinout T/}
o UG1222, GW5AT-60 #1F Pinout T/}
o UG1224, GW5AT-15 Z£1F Pinout T/}

5.3 Ri&. FER§iE

& 5-1 A TART WA HBLRAR AR . Gl T8 LA R 3o
& 5-1 Rif. 48R

RiB. 450815 R BX
ADC Analog to Digital Converter R e 3
AER Advanced Error Reporting R R
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http://cdn.gowinsemi.com.cn/UG1224.pdf

5 KT AT

5.3 Rifi. 4iWgi5

ARiE. FEBEIE e ax

ALP Adaptive Low Power i MAR D) FE

ALU Arithmetic Logic Unit HARZH PRI
BSRAM Block Static Random Access Memory HURESBEN LA 1 25
CFU Configurable Function Unit AIHC B D RE T
CLS Configurable Logic Section CINIW=htikiiaN
CMSER Configuration Memory Soft Error Recovery Bic B N A BT IR TR
CRU Configurable Routing Unit Al YRR Tt

csl Camera Serial Interface AT RRAR 3 0
CTC Clock Tolerance Compensation i i 2 22 A M

CTLE Continuous Time Linear Equalizer TR [A] 26 PR 38 i 2%
DCS Dynamic Clock Selector BHAS I B 3 2%
DFF D Flip-flop D fili &

DNA Device Identifier BEEARIRLT

DNL Differential Non-Linearity Z ARk

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

DSP Digital Signal Processing I EEEREY IS

ECC Error Correction Code AL

ECRC End-to-End Cyclic Redundancy Check Uiy B i A TU AR S
ESD Electro-Static Discharge i LR HR,

FIFO First In First Out Jeit et

FPG FCPBGA FCPBGA #3%
FPGA Field Programmable Gate Array W vl a2 1851
GCLK Global Clock 4

GPIO Gowin Programmable 10 Gowin 1 i 238 FH 4 il
GSR Global Set/Reset 4 B AL AL
HCLK High Speed Clock e A B

INL Integral Non-Linearity R AR 2t

[o]:] Input/Output Block A N A HA AR

LUT Look-up Table R

LW Long Wire Kk

mDRP Mini Dynamic Re-Program Port T B2 T A2 i
MIPI Mobile Industry Processor Interface AT I AL P 28 42
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5 KT AFM 5.4 BIARZRE 5 Rt
ANiE. GEBEIE = ax

OTP One Time Programmable — AT Y A

PCle Peripheral Component Interface Express VAN AR

PCS Physical Coding Sublayer VIEgmts ¥ 2

PLL Phase-locked Loop BUAHIR

PMA Physical Medium Attachment S/BE TS DS WA

REG Register AAE

SDP Semi Dual Port 16K BSRAM 16K £ X7 1 BSRAM
SEU Single Event Upset UKL

SP Single Port 16K BSRAM 16K H.35% 0 BSRAM
SSRAM Shadow Static Random Access Memory AT NS BEY AT G2
TDM Time Division Multiplexing S H

54 BRI SRR

iz AR T ALBORSCRY AR AR h AT AR G [ BRI, AT ELR S 2 ] Bk

A

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