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IR ¥ 1R T
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& TR LI TE = T IA 1. 6Gbps, .
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RX A% 4o 2 PRI 1 Fix i A IA 1. 5Gbps,
MIPI D-PHY TX f£4yi8 % 538 18 5 5 1]
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o L Fh SDRAM £:10, ¥ SSTL15
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!
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75/, IPUG506, Gowin DDR2 Memory Interface
IP JH /754, IPUG507, Gowin DDR Memory

Interface IP /{775 /%

o SCRFZH 1/0 Hi~F ARt

TV e Kiea

- FF JTAG A B i

- % #F GowinConfig it &1 5: SSPI.

MSPI.

Master CPU. Slave CPU,

Master SERIAL. Slave SERIAL /2 PCle
- XHF JTAG. SSPI = H 4% SPI

Flash,
SPI Flash

- SRR RTT

HAt B rT Lo 1P 77 (g is

- CRFEHORRR SO I g A i B
- XHFCE AR R TR (CMSER)
- XF¥FOTP, fGA#8FA ME—) 64 fif

DNA FriH

1.2 FFRERYIFE
% 1-1 GWSAT RIFRIE 25«

B GW5AT-15 GW5AT-60 GW5AT-75 GW5AT-138
B T (LUT4) 15120 59904 86688 138240
21724 (REG) 15120 59904 86688 138240
AT RSN L5 [ 118.125 468 677 1080
SSRAM(Kb)

Holk s A BENLZ G55 | 630 2124 4608 6120
BSRAM(Kb)

HUR S BEN A7 B A4 | 35 118 256 340

H BSRAM()
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177 g 1.2 75 B A%
gas GW5AT-15 GW5AT-60 GW5AT-75 GW5AT-138
DSP (27-bit x 18-bit) |28 118 213 298

DSP Lite 12 - - -

B2 BHAM (PLLs) |2 8 12 12

ESElNEE] 16 16 16 16

e B 2 20 24 24
Transceivers!? 4 4 8 8

Transceivers j# %3]

270Mbps-12.5Gbps

270Mbps-12.5Gbps

270Mbps-12.5Gbps

270Mbps-12.5Gbps

PCle 3.0 fiif%

1,
x1, x2, x4 PCle 3.0

1,
x1, x2, x4 PCle 3.0

1,
x1, x2, x4, x8 PCle
3.0

1,
x1, X2, x4, x8 PCle
3.0

LVDS (Gbps) 1.6(RX) 1.6(RX) 1.5(RX) 1.5(RX)
0(TX) 2.0(TX) 1.6(TX) 1.6(TX)

DDR3 (Mbps) - 1100 800 800

MIPI D-PHY fifi#%14l 2.5Gbps (RX/TX), |[2.5Gbps (RX/TX), |2.5Gbps (RX) 2.5Gbps (RX)
(Gbps) 4 Hymimiy, 4 Hm i, 8 Mk, 8 Him i,

1 s 1 iHphiE s 2 itehiEiE 2 I ehimiE

'\gp' C-PHY fii% 2 5Gspst®! (RX/TX), | 2.5Gsps® (RX/TX), |- -

(Gsps) 3 SLgREE |3 SasdmE

ADC 1 2 2 2

GPIO Bank %% 4 11 6 6

% K GPIO %46 53 320 312 312

1% LR 0.9V/1.0V 0.9V/1.0V/1.2V 0.9V/1.0V 0.9V/1.0V
F!

o VLAl 34 SC RE DA B AN ], A Sy fe KAE
o [PURTE [ 3 25 57 #1#) Transceiver $&E AR, AL 5 KAE .
o Bl Transceiver 1] 32 F#7 1) &% il R AR T B 5
o PIR[EE %275 R MIPI D-PHY LLK S FF MIPI D-PHY [fidiE s A, b i K.
o PIC-PHY RX [ T L s . S (IR LSS K 338, VRIS 16 2% 3.7 MIPI C-PHY 711

o Bl K GPIO HUe 5 8 E AN 32 B 25 BR 1 (45 0 T AT ARt A B K GPIO % . Bk vhmT H s K 7
/O ¥EES % £ 1-2. £1-3. £ 14 }xF 1-5,
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% 1-2 GW5AT-138 BH4HEER

E S GW5AT-138
]‘EI EE [y
4 E: i Ei:p% ('3"“) :E‘:—‘) AF o Transceivers!'] MIPI
(True LVDS Pair) D-PHY 4%
FPG676A | FCPBGA | Flip Chip 1.0 27x27 311 (150) 8 RX
8 H¥EimiA,
2 i epidIE
PG676A |PBGA Wire Bond | 1.0 27x27 311 (150) 8 RX
8 K dimin,
2 [ BhisIE
PG484A |PBGA Wire Bond | 1.0 23x23 291 (143) 4 -
PG484 PBGA Wire Bond | 1.0 23x23 271 (133) 4 RX
8 H#kimin,
2 B BhisIE
UG324A |UBGA Wire Bond | 0.8 15x15 141 (68) 4 RX
8 K ¥ min,
2 I iE
el

o ["IPBGA/UBGA #}#% 1 Transceivers [¥138 % fx = 7 LLE F 10.3125 Gbps, 4i#i% it 8 Gbps i, H LRk
FHEE, AR

e 'l FCPBGA #f%: 7 Transceivers )i % 7] LLIA F] 12.5 Gbps.

= 1-3 GWSAT-75 22 ER
ESES GW5AT-75
(]
R~F(mm) (@A 10 MIPI
. 1 : (mm) ; 1
B S i (True LVDS Pair) | "2"SCeVerS™ b ony mix
UG484 |UBGA Wire Bond (0.8 |19x19 311 (150) 8 RX
8 i ¥Eimis,
2 I BhimIE
e
UlTransceivers f# % i = ) LLIAE] 10.3125 Gbps, M4 Xi#id 8 Gbps i, W FptR b HEE, A SRS RN
M.
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< 1-4 GW5AT-60 BHEHEES

EIES GW5AT-60
B | R~
= sem g | (mm)|(mm) AR o . :I'rans[ﬁe- MIPI MIPI
(True LVDS Pair) | ivers D-PHY 7% |C-PHY &
CS234 WLCSP [Wire |04 7.4x5.41132 (63) 4 RX/TX RX/TX
Bond 4 FEimiE, |3 =2
1M 8EiE | EE
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 FmiE, |3 =2l
1 I ppiEE | diE
UG225H |UBGA [Wire 0.8 13x13 [ 113(53) 4 RX/TX RX/TX
Bond 4 FEimiE, |3 =2
1M 8EiE |l
UG324A |UBGA |Wire (0.8 [15x15 [162(76) 4 - -
Bond
UG324S |UBGA |[Wire |0.8 [15x15 [198(98) 4 - -
Bond
UG324 UBGA |[Wire (0.8 [15x15 [160(76) 4 RX/TX RX/TX
Bond 4 ByEmiE, |3 A=l
1 8pEE | EE
!
Ul Transceivers (385 & s 7] LLIA$) 10.3125 Gbps, 41T 8 Gbps I, HSC itk b HEE, A3 RN
.
= 1-5 GW5AT-15 B EEER
HE GW5AT-15
‘E EE LY
. l(?nm) :E‘_rj-n) 1o Transce- | MIPI MIPI
AR i ik N P
(True LVDS Pair) | ivers D-PHY ##% |C-PHY ##%
MG132 |[MBGA |Wire |0.5 8x8 53 (25) 4 RX/TX RX/TX
Bond 4 BRI, [3ASLBURE
1 B piEE HIE

DS981-1.1
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1 7= E R 1.2 P2 i B IR
EDE GW5AT-15
1] EE D)
. l(?nm) 5“_']"-‘) /0 Transce- | MIPI MIPI
AR i) 7% N svarel]
(True LVDS Pair) | ivers D-PHY ###% |C-PHY W%
CS130 WLCSP |Wire |0.4 4.0x5.3 153 (25) 4 RX/TX RX/TX
Bond 4 FPEimiE, 3B
1 B P IEE JHIE
E!
UTransceivers f3# % i = LLIAE] 10.3125 Gbps, M4 Z#Eid 8 Gbps i, WS Frtk b HE, A2 RFE i
H .
DS981-1.1 6(102)




2 ERNA 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|

DS981-1.1 7(102)




2 LRI 2.1 Z5HIHER

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 |

DS981-1.1 8(102)




2 ERNA 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.

DS981-1.1 9(102)




2 S 2.2 MR E AL T

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 ]

YA A] C B 12 4R (CLS) A A AH B ) o] ic & A 28 B s (CRU) AL AR, Her AR mI e B 2 i E 5%
A5 TU N F Z (LUT) M D 22 25(REG), WKl 2-5 Fion. CFU i af fid & 18 4
AIARYE R I 5 B R E A TR R . HARZPE I, HSFENFME A R 7428 R T4
i

XT CFU MH Z V4S8, 1553% UG303, Arora V HJl & 1)5E 4 76 (CFU) 1 /75
B o

DS981-1.1 10(102)
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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

DS981-1.1 11(102)




2 ERNA 2.3 % N AR 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.

DS981-1.1 12(102)




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

IO MithtRE | BIR/IES Bank Vcco(V) [ #ItHIRBNEESI(MA) o0

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

DS981-1.1
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2 dikan 2.3 NS B
VO ith#rE | BBIRIES Bank Vccio(V) | #itH3ERIEESI(MA) KA
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 FPAt %
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 EH 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 ezl an|
HSTL12_| 1.2 8/4/12 fPtie
HSTL15_| 1.5 8/4/12/16 FPAt %
HSTL15_ I 1.5 8/4/12/16 FEAt %
HSTL18_| 1.8 8/4/12/16/24 FAEH N
HSTL18_lII 1.8 8/4/12/16/24 yeZirAAm
SSTL135 1.35 8/4/12 fie
SSTL15 1.5 8/4/12/16 fEf#E 1
SSTL18_| 1.8 8/4/12/16/24 ez AN
SSTL18_II 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 %
DS981-1.1 14(102)




2 dikan 2.3 N
VO MtitrE | BiRIES Bank Vccio(V) | #itH3ERIEESI(MA) KA
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 Flik ARG

® 22 I /O LB RFH AR E
/0 NI HBIRIES Bank V¢cio(V) TR BEEZE Vrer
MIPI Gy 1.2 % &
ADC_IN 2.5/1.0/1.2/1.5/1.8/3.3 4 &
LVDS25 2.5/1.0/1.2/1.5/1.8/3.3 & %
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 & &
DS981-1.1 15(102)




2.3 i N R

/O MNIRME BiRIZES Bank Vccio(V) K HFIRTHIE BERE Vier
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 % &

DS981-1.1
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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 o
(V] ]
2 2
3 [N
— GWS5AT-75 —
o o
oy} od)
3 S
> &
_| I0Bank5 | | 10Bank4 | | 10 Ban;()|

/I\ Bank ﬁzﬂjﬂ/‘] |/O EEA”E VCC|O° VCC|O ﬂuiﬁﬁﬁ 33V\ 25V\ 18V\ 15V\
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 M /O LB RMHTIEAE
VO MititRE | fumiES Bank Vccio(V) | #itH3ERNEESI(MA) RZF
LVDS25 Z43(TLVDS) 2.5/3.3 3.5/2.5/4.5/6 RN R R A AR
BLVDS25 2.5/3.3 3.5/2.5/4.5/6 % m R HE A
RSDS 2.5/3.3 3.5/2.5/4.5/6 SRR i RO A B
MINILVDS 2.5/3.3 3.5/2.5/4.5/6 LCD i /7 B 51y 5 41 Bk 5y

anfk

PPLVDS 2.5/3.3 3.5/2.5/4.5/6 LCD 47/%1 355
LVDS25E Eh 25 8/4/12/16/24 RN R R A AR
BLVDS25E 25 8/4/12/16/24 % m R AR
DS981-1.1 17(102)
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2 dikan 2.3 NS B

VO ith#rE | BBIRIES Bank Vccio(V) | #itH3ERIEESI(MA) KA

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

DS981-1.1 18(102)




2 dikan 2.3 N
VO MtitrE | BiRIES Bank Vccio(V) | #itH3ERIEESI(MA) KA
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
J[oF: 1PN 73: BRIE Sy Bank Vccio(V) XFHRTEIR RERE 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 & &
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2.3 i N R

/O HNFF BiRIZES Bank Vccio(V) FRHRFEIR BERE Vier
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&

DS981-1.1
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2.3 i N AR R

I/0 MINHFIE Bim/Z 5 Bank Vccio(V) ZFIRFER | RETE Veer
PCI33 B3 3.3 = B
VREF1_DRIVER 1.8/1.2/1.35/1.5 H &

GW5AT-60

GWH5AT-60 1/0 34 11 /> GPIO Bank, It4F Bank12 24 JTAG Bank, A 4 4~ 10, K]
2-9 fl
2-9 /O Bank £ R EE(GW5AT-60)

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

AHd-Q
IdIN

cijueg
ovir

AHd-O
IdN

ojueg
Ol

GWS5SAT-60

Pueg
Ol

SHueg
Ol

| 0lLyueg ol | | L1jueg Ol | |

10 Bank9 10 Bank8 10 Bank? 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 SCHEIY 1/0 R BY J2 353 Tk BL B andk 2-5. 3K 2-6 Fliw.

% 2-5 il /O LB RN AL E
/O Hith#rifE | RiR/ES Bank Vceo(V) | #itHIRBHRESI(MA) R FA
MIPI Z4y(TLVDS) 1.2/1.5/1.8/2.5/3.3 | 2 Rl b 7 % 2 1
MIPI_3MA #/»(ELVDS) 1.8 3 Hsle Ak B 2% 12 11
MIPI_4MA 1.8 4 sl Ak B A% 12 11
LVDS25 #4%(TLVDS) 2.5/3.3 3.5/2.5/4.5/6 P X A5 e A A A B
DS981-1.1 21(102)
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2 dikan 2.3 NS B

VO ith#rE | BBIRIES Bank Vccio(V) HHIEBhEEI(MA) KA

BLVDS25 %43 (TLVDS) 2.5/3.3 3.5/2.5/4.5/6 EQSNpL i

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

MINILVDS 2.5/3.3 3.5/2.5/4.5/6 LCD I 733l 5 51 3K 5
o]

PPLVDS 2.5/3.3 3.5/2.5/4.5/6 LCD 17/51 95

LVDS25E Eh 25 8/2/4/6/12/16 SORT R R A

BLVDS25E 25 8/2/4/6/12/16 2 R A

MLVDS25E 2.5 8/2/4/6/12/16 LCD i 7330 5 51 3K 5)
anfk

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

LVPECL33E 3.3 8/2/4/6/12/16 SGEREEEo |

HSUL12D 1.2 8/2/4/6 LPDDR2

HSUL12D_| 1.2 8/2/4/6 LPDDR2

HSTL15D_| 1.5 8/4/12 yeZirAAm

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

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

SSTL12D_| 1.2 8/2/4/6 g

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

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

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

SSTL18D_lI 1.8 8/2/4/6/12/16 peali e an|

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

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

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

SSTL33D_lI 3.3 8/2/4/6/12/16 Feai

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

LVCMOS10D 1.0 2/4 EHREN

LVCMOS12D 1.2 8/2/4/6 HAHEN

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

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

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

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

HSUL12 B3 1.2 8/2/4/6 ezl an|

HSTL12_| 1.2 8/2/4/6 fAtE
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2 dikan 2.3 N

VO MititRE | Bim/ES Bank Vccio(V) HHIEREEI(MA) KA

HSTL15_| B 1.5 8/2/416/12 YR

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

HSTL18_lI 1.8 8/2/4/6/12/16 ez

SSTL12_| 1.2 8/2/4/6 ez

SSTL135 | 1.35 8/2/4/6 et

SSTL15_| 1.5 8/2/4/6/12 Pzl an|

SSTL18_| 1.8 8/2/4/6/12/16 fAte

SSTL18_lI 1.8 8/2/4/6/12/16 FEt

SSTL25 | 25 8/2/4/6/12/16 YR au

SSTL25 I 25 8/2/4/6/12/16 FiAit %

SSTL33_| 3.3 8/2/4/6/12/16 1z

SSTL33_lI 3.3 8/2/4/6/12/16 1z

LVCMOS10 1.0 2/4 AN

LVCMOS12 1.2 8/2/4/6 AN

LVCMOS15 1.5 8/2/4/6/12 AN

LVCMOS18 1.8 8/2/4/6/12/16 AN

LVCMOS25 25 8/2/416/12/16 RN

LVCMOS33/ 3.3 8/2/4/6/12/16 SR Een|

LVTTL33

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

PCI33 3.3 8/2/4/6/12/16 PC ik AR5t
R 2-6 WA I/O LB R EH AR E

J[oX: 1P\ 73 BRIZESY Bank Vccio(V) XFRHRHEIR EERE Vrer

MIPI By 1.2/1.5/1.8 %5 &

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 o

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 % %5

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 % %
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2 dikan 2.3 N
/O HNFF BiRIZES Bank Vccio(V) FRHRFEIR BERE Vier
HSTL15D I Ey 1.5/1.0/1.2/1.8/2.5/3.3 % %5
HSTL18D_| 1.8/1.0/1.2/1.5/2.5/3.3 % %
HSTL18D_II 1.8/1.0/1.2/1.5/2.5/3.3 % %
SSTL135D_| 1.35/1.0/1.2/1.5/1.8/2.5/3.3 | &5 %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 % %
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 % %
LVCMOS25D 2.5/1.0/1.2/1.5/1.8/3.3 % %
LVCMOS33D 3.3/1.0/1.2/1.5/1.8//2.5 % %
HSUL12 B 1.2 P %
HSTL12_| 1.2 P %
HSTL15_| 15 2 &
HSTL15_lI 15 2 %
HSTL18_| 1.8 P %
HSTL18_lI 1.8 & i
SSTL135 | 1.35 & =
SSTL15_| 1.5 & 4
SSTL18 | 1.8 & o
SSTL18 1l 1.8 & 4
SSTL25 | 2.5 & o
SSTL25 I 2.5 & o
SSTL33 | 3.3 P %
SSTL33_lI 3.3 P %
LVCMOS10 1.0 2 &
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2 dikan 2.3 NS B
/O HNFF BiRIZES Bank Vccio(V) FRHRFEIR BERE Vier
LVCMOS12 B 1.2 & 7£r
LVCMOS15 15 & 7&
LVCMOS18 1.8 & 7&
LVCMOS25 2.5 & o
LVCMOS33/ 3.3 & %
LVTTL33

LPDDR 1.8 & o
PCI33 3.3 P %
LVCMOS10UD12 1.2 & &
LVCMOS10UD15 1.5 P &
LVCMOS10UD18 1.8 & o
LVCMOS10UD25 2.5 e o
LVCMOS10UD33 3.3 e o
LVCMOS120D10 1.0 P %
LVCMOS12UD15 1.5 2 %
LVCMOS12UD18 1.8 2 &
LVCMOS12UD25 25 o %
LVCMOS12UD33 3.3 P %
LVCMOS150D10 1.0 & o
LVCMOS150D12 1.2 i &
LVCMOS15UD18 1.8 P %
LVCMOS15UD25 25 P &
LVCMOS15UD33 3.3 = %5
LVCMOS180D10 1.0 & o
LVCMOS180D12 1.2 & o
LVCMOS180D15 15 P %
LVCMOS18UD25 25 P &
LVCMOS18UD33 3.3 2 &
LVCMOS250D10 1.0 o %
LVCMOS250D12 1.2 P %
LVCMOS250D15 15 & o
LVCMOS250D18 1.8 P %
LVCMOS25UD33 3.3 P %
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2.3 i N R

/O MNIRME BiRIZES Bank Vccio(V) K HFIRTHIE BREFE Vrer
LVCMOS330D10 | #i 1.0 P %
LVCMOS330D12 1.2 2 &
LVCMOS330D15 1.5 = %
LVCMOS330D18 1.8 & %
LVCMOS330D25 2.5 & o
VREF1_DRIVER 1.8/1.2/1.5/2.5/3.3 % &

GWbSAT-15

GWS5AT-15 2544 1/0 A3 4 /> GPIO Bank, 1 2-10 s
2-10 I/O Bank 43 fi/REE (GW5AT-15)

| AHd-O

piueg
ol

| AHd-A || eyueg |
LdIN 0l

Gigabit Transceiver Bank |

GW5AT-15

| 10 Bank2 | | 10 Bank1 | Configu-
ration

4 Bank A 3L 1/O B Vegioo Veco FTBARE AN 3.3V, 2.5V, 1.8V. 1.5V, 1.35V
B 1.2V R B LR Voo BN 1.8V, 2.5V BE 3.3V,

NCHF SSTL, HSTL %5 1/O fa AAwife, 454> Bank ib 2 fk— ANz 1) 2% & (VREF).
F P e LAk 348 ) 10B A B Y VREF J(0.6V. 0.75V. 0.9V. 1.25V. 1.5V DLAIETF Veeo

FI L5 HE 1 (36%0,50%,64 %), tH T4 VREF i A\ (fi i Bank F{L&—AN /0 & HIfE
AN VREF %N ).
GWS5AT %741 FPGA 7= i AN A 1) Bank SCREAN A1) B BRI B, 046 By H BHL AN 22 43
HLBH PR Hom P B T SSTL/HSTL N4t . 24> X B H T LVDS/PPDS/
RSDS #i\. VEHERIES % UG304, Arora V ij43FZiB/HE I (GPIO) /7755 .

GWSAT-15 SCRFI /0 KRB K Ef 7y rT ke B ek 2-7. 3R 2-8 fw.

#+ 2-7 i /O KB K S FIERLE
IO HMithdrifE | im/ESD Bank Vccio(V) HithIREhEE S1(mA) KA
MIPI #/%(TLVDS) 1.2/1.5/1.8/2.5/3.3| 2 R 5077 A B 4 1
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2 dikan 2.3 NS B

VO ith#rE | BBIRIES Bank Vccio(V) HHIEBhEEI(MA) KA

MIPI_3MA #47(ELVDS) 1.8 3 F 5l b AL P A8 42 1

MIPI_4MA 1.8 4 F 5l b AL P 28

LVDS25 Z53(TLVDS) 2.5/3.3 3.5/2.5/4.5/6 RS R e IR A A

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

RSDS 2.5/3.3 3.5/2.5/4.5/6 AU AR AR A

MINILVDS 2.5/3.3 3.5/2.5/4.5/6 LCD It} 55K 5)) 5 51| 4K )
AR

PPLVDS 2.5/3.3 3.5/2.5/4.5/6 LCD 17/41 3k 3]

LVDS25E Eohr 25 8/2/4/6/12/16 RN R R A

BLVDS25E 25 8/2/416/12/16 Z e HARE L

MLVDS25E 2.5 8/2/4/6/12/16 LCD I 73k 5)) 5 41 3R 5y
O

RSDS25E 25 8/2/4/6/12/16 RORT R RS A

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

HSUL12D 1.2 8/2/4/6 LPDDR2

HSUL12D | 1.2 8/2/4/6 LPDDR2

HSTL15D_| 15 8/4/12 g

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

HSTL18D_lI 1.8 8/2/4/6/12/16 ez

SSTL12D | 1.2 8/2/4/6 et

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

SSTL15D_| 1.5 8/2/4/6/12 FAt

SSTL18D_| 1.8 8/2/4/6/12/16 FAt%

SSTL18D_lI 1.8 8/2/4/6/12/16 YR au

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

SSTL25D I 2.5 8/2/416/12/16 YeZirAAm

SSTL33D_| 3.3 8/2/4/6/12/16 1z

SSTL33D_lI 33 8/2/4/6/12/16 YeZ i

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

LVCMOS10D 1.0 2/4 piLEEE N

LVCMOS12D 1.2 8/2/4/6 pLiNEEE N

LVCMOS15D 1.5 8/2/416/12 RN

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

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

DS981-1.1 27(102)




2 dikan 2.3 NS B

VO MititRE | Bim/ES Bank Vccio(V) HHIEREEI(MA) KA

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

HSUL12 B 1.2 8/2/4/6 AR

HSTL12_| 1.2 8/2/4/6 ez

HSTL15 | 15 8/2/4/6/12 ez

HSTL18_| 1.8 8/2/4/6/12/16 et

HSTL18_II 1.8 8/2/4/6/12/16 Pzl an|

SSTL12_| 1.2 8/2/4/6 fAte

SSTL135_| 1.35 8/2/4/6 FAtE

SSTL15_| 1.5 8/2/4/6/12 YR g

SSTL18_| 1.8 8/2/4/6/12/16 Feai

SSTL18 1 1.8 8/2/416/12/16 yeZirgAm

SSTL25 | 2.5 8/2/416/12/16 YeZirgAm

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

SSTL33_| 3.3 8/2/4/6/12/16 fr itz

SSTL33_lI 3.3 8/2/4/6/12/16 FeRi g am

LVCMOS10 1.0 2/4 SN EEE N

LVCMOS12 1.2 8/2/4/6 SN EEE AN

LVCMOS15 1.5 8/2/4/6/12 N

LVCMOS18 1.8 8/2/4/6/12/16 N

LVCMOS25 25 8/2/4/6/12/16 jGEREcEon|

LVCMOS33/ 3.3 8/2/4/6/12/16 HEO

LVTTL33

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

PCI33 3.3 8/2/4/6/12/16 PC ik AR5t
& 2-8 I I/O LB KBS IR E

J[oR: 1PN 73: BRIESY Bank V¢cio(V) XHRHRFER REBRE Vier

MIPI ZEhy 1.2/1.5/1.8 % %

ADC_IN 2.5/1.0/1.2/1.5/1.8/3.3 i 4

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 & o

MINILVDS 2.5/1.0/1.2/1.5/1.8/3.3 7,57 o

PPLVDS 2.5/1.0/1.2/1.5/1.8/3.3 % %
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2 dikn 2.3 NS
/O HNFF BiRIESY Bank Vccio(V) FRHRFEIR BERE Vier
HSUL12D ZEy 1.2/1.0/1.5/1.8/2.5/3.3 i 7£r
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_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 % %
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_ |l 3.3/1.0/1.2/1.5/1.8/2.5 % %
LPDDRD 1.8/1.0/1.2/1.5/2.5/3.3 % %
LVCMOS10D 1.0/1.2/1.5/1.8/2.5/3.3 % %
LVCMOS12D 1.2/1.0/1.5/1.8/2.5/3.3 % %
LVCMOS15D 1.5/1.0/1.2/1.8/2.5/3.3 % %
LVCMOS18D 1.8/1.0/1.2/1.5/2.5/3.3 % %
LVCMOS25D 2.5/1.0/1.2/1.5/1.8/3.3 % %
LVCMOS33D 3.3/1.0/1.2/1.5/1.8//2.5 % &
HSUL12 B 1.2 2 %
HSTL12_| 1.2 P %
HSTL15_1 1.5 & @
HSTL15_1I 15 & o
HSTL18 | 1.8 & 5
HSTL18_lI 1.8 & &
SSTL135_| 1.35 & %
SSTL15_| 1.5 & &
SSTL18_| 1.8 & o
SSTL18_lI 1.8 P %
SSTL25 | 25 P %
SSTL25 I 25 2 &
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2 dikan 2.3 N
/O HNFF BiRIESY Bank Vccio(V) FRHRFEIR BERE Vier
SSTL33_| AL 3.3 P &
SSTL33_lI 3.3 & o
LVCMOS10 1.0 & 7&
LVCMOS12 1.2 v @
LVCMOS15 1.5 e o
LVCMOS18 1.8 & o
LVCMOS25 25 P %
LVCMOS33/ 3.3 P %
LVTTL33

LPDDR 1.8 P 7&
PCI33 3.3 & %
LVCMOS10UD12 1.2 & %
LVCMOS10UD15 15 & o
LVCMOS10UD18 1.8 2 %
LVCMOS10UD25 25 P %
LVCMOS10UD33 3.3 2 &
LVCMOS120D10 1.0 p %
LVCMOS12UD15 15 P %
LVCMOS12UD18 1.8 & o
LVCMOS12UD25 25 & o
LVCMOS12UD33 3.3 P &
LVCMOS150D10 1.0 P &
LVCMOS150D12 1.2 v o
LVCMOS15UD18 1.8 & o
LVCMOS15UD25 2.5 & o
LVCMOS15UD33 3.3 P %
LVCMOS180D10 1.0 2 %
LVCMOS180D12 1.2 2 &
LVCMOS180D15 15 o %
LVCMOS18UD25 25 P %
LVCMOS18UD33 3.3 & o
LVCMOS250D10 1.0 P %
LVCMOS250D12 1.2 P &
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2 SR 2.3 BN B
110 HNFRIEE BiRIZEST Bank Vccio(V) XFHRFIER EERE Vrer
LVCMOS250D15 | i 15 = o
LVCMOS250D18 1.8 2 &
LVCMOS25UD33 3.3 & %
LVCMOS330D10 1.0 & %
LVCMOS330D12 1.2 & o
LVCMOS330D15 15 2 o
LVCMOS330D18 1.8 2 o
LVCMOS330D25 25 2 o
VREF1_DRIVER 1.8/1.2/1.5/2.5/3.3 % P
2.3.21/0 &5

K 2-11 ;5 GW5AT £ %1 FPGA 7= 54 ¥ 11O 3B 48 [ 345

2-11 /O ZEHmt ~EE
fmmmmmmmmm—m A
| OTMUX :
: = .

|
X TRIREG > |
: TO
| GND —>» :
: > Q1 | I
| » OSER [@0 v/ ODMUX =
: g ODELMUX |
|
: |
|
:DI » OREG >
|
|
|

K 2-12 i GW5AT Z71 FPGA 7= 54 1 110 B r# N34

2-121/0 BEHANTER
T m s — e
> ClI
IDELMUX
> DI
> IREG —— > Q
» |IDES — > Qo-Qn-1

GWH5AT %1 FPGA 7= 51 1/0 B (R 4 iR B i B
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2 LEFA2E 2.3 H N R

HEIRAR IR
K] 2-13 JNZEIR i IODELAY . HA™ 1/0 B4 7 IODELAY fil, I/~ nf DL iz st
FE /O EIINASME delay F T VR H50 N 5 HAS 5 IIERS o BF— P IREIR I RN Tyyume  Abdt
A LRI REIR S HC DLYSTEP. IODELAY S FEIRI A Tigay = Tayorset * Tetyunt ™
DLYSTEP, &iLiEBZH AWk 2-9 Fis.
% 2-9 IODELAY RiEE&%

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

[# 2-13 IODELAY =~ EHE

DI | DLY >>
OFFSET DLY UNIT
SDTAP |
SETN | DLY ADJ
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 2-14 5 1/O ZfEaftsith, & 1/O #Fe ] w2 N 354745 IREG. it ar (7 2%
OREG Ml =¥ i 77 /£ 4% TRIREG.

B 2-14 /O FHERFEE
B Q| =
e
E -~ >~ CLK

!
o CE T LAZWFE K HLFA 24(0: enable)sli = Hi-F-A%¢(1: enable).
o CLK mJ RAgafe Ay bl i Bl T B R fid %
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2 g5k 2.4 YUIRig S B Ao LDk

e SR nJLgnfE N IFE15 0 1) SET/RESET sk L (disable).
o A il LLYnAR N 25 4745 (DF F) Bl 47 45 (Latch).
£ 452 DES NI hi5#i8% SER 1RIR

GWSAT 251 FPGA 7 il SO 2 B LU R AU 3 - IO F B e i o g, AR Gnk 2-10 Jir

® 2-10 IR/ BRH/HHRER
L IONE L] TIFHIEE R
LN 1:2/1:4/1:7/1:8/1:10/1:14/1:16 / 1:32
i I 2:1/4:1/7:1/8:1/10:1/16:1/ 14:1M

F!
GW5AT-138 / GW5AT-75 A2 14:1.
23.31/0 BBIIFER

GWSAT %71 FPGA 7= & i 110 @S2 2 Fh TAER A, &—F T/EBT, 110(E 1/0
G SN T I B s 5 5 MG 5 INOUT 155 k=85 B 15 5 (i =& 11
BHES).

KT /0 B TR FEAE R, WES% UG304, Arora V o] 43 %48/ EBIGPIO) /1
Vab/-i:

2.4 RRERSHEN FiE 3150
2.4.1 &4y
GW5AT #7471 FPGA F= ittt 1+ & MHUIR R ASBEN A 48 B . IX LEA7 il 2% BT R4 R
BHHED, DATHIER, DA FPGA FEd . RIFR N HOIRER S BEH LAk 5%
(BSRAM) . BSRAM #jt 5 FifffEAE=0: #ifi LB (Single Port) , XU 14X (Dual
Port) , DXt 150 (Semi Dual Port) , ¥ ECC IhREHI X 113X (Semi Dual Port
with ECC function) K H izl (ROM) .
F & WIHUIR RS BN 28 50 IR0 P s e Re v e it 1 fRRE . DU 2 BSRAM SCHf
(1) & Fh T R
e —Hit BSRAM & & A 18 Kbits, # = AJHL & v 36Kbits
o [ BIATRATIA ] 380MHz
o S B
o SRR A
o SCRRFP RS A
o ¥t ECC Thfe O Xl M5, 24t ECC il A 245 Thfe
o CHF Rt A
o E ¥ 9 T i K3 HF 72 bits
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2.4 YUIRig S Bl A Lk

e ¥ byte-enable I)jfE

o X 1A AN g Xy 11 A5 SO 5 S B BT i R 9 B

o AR ST R A AT A i H BT
o EHi L #F Normal #i =l Write-Through £

MNBFAFARSCRFRIP BN

[ 0N

\

2.4.2 FHESSI EEN
GWSAT 751 FPGA 7 HHuIk 5 A BEHL A7 (5 23T 2005 2 A 0BG SR, Bk 2-11 JF
7N o
*® 2-11 FHESRELEYIR

e mnEst  (WAOsR | pwsosst | BSOS o

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 e B i LAE P S B 2 V4SR5 2% UG300, Arora V 77 1##5(BSRAM &
SSRAM) /1 /71575

24.3 ECC

R B A BN 23 15 BSRAM N B ECC A% AR, 3= B2 T 3 f& 4 S A7 figs 1 72
AT HE A I S A IE . BRI
o {7t SDP 512 x 64 3 N 3 ECC Al & 21 1E

o 1 64-bit SRAM %#E 1 bit £1R 4 1F, 2 bits £t iz %

e 72-bit ECC #b {145 64-bit 57 Al 8-bit parity bits(15361)
o 5 31 S FNZE 63 752 1 bit & 2 bits £#5i%1F N
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2 ERINA 2.5 Hp (55 A E s b

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 HIINZE
o JeVkdE
o HAR®HHIL
2.5.1 BIfNES

B~ DSP (& —Narngs, SEBTN. TR RAL I RE .

AT NESALT DSP (i, A PRI, BN S A8 SRR AT A7 d B R 55 R A%
Ko

2.5.2 LS
> DSP & —4 27 x 18 (I3 2% MO(multipliers)fl—/> 12 x 12 {3k 4s
M1 (multipliers), ei%z%(multipliers)fz TRIMNAR 2 J5, HRSZIIRIEIZ R, i\ b 04 H i
S HE AT A7 A A AN 55 R A
Feik A% MO SCHFHIIC B A F:
o — /27 x 18 kL%
o —M12x12 Feikse
o /> DSP nJ LAFC & il— 1 27 x 36 eikLds
Feidids M1 DI E N —A 12 x 12 FRikes.
ek as MO FISRESS M1 AR B v 12 x 12 Feikas, H ALU flifers, wJLASZEL 12 x
12 SUM #.
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2 N 2.6 Gigabit Transceivers

253 HRIZER T

A~ DSP 8 — AU A1) 48 fiz ALU, ZXtafeikas DR i — 22 hnsi, N o A 4
Uiy ) S AR AT AR A A UM 55 B AR 2, SCHpaleii dR i . ALU Z00BKA A\ J¢ ALU i th S 40t sl 2
PRE_LOAD 1 IE a5 .
2.5.4 #RAERE

I MG 5 AT SCI DSP 2 AR ERE 0. BRAER T
o I (multiplier) izt
e JEvE BN (accumulator) izl
o JF KA R IR

KT A ETHBEBEIEZHAMEE, HS% UG305, Arora V #5554 ##5(DSP)
TG o

2.6 Gigabit Transceivers

GWS5AT %741 FPGA 72/ 52 ¥F Transceiver Quad, 4 Quad C ¥ % 4 MK,
MBCR BRI E — N R R (TX) M — IR (RX),  SCRREA 270Mbps £ 12.5Gbps 8 #51#
#, CFFAIECE R PMA FIPCS.

Transceiver Quad Z5 ¥ 7R & & 2-15 Fis. SCRERIPRC W R frs
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-10 (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

2-15 Gigabit Transceiver 7R EE

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

PCle PCS + Flexible PCS

PCle PCS + Flexible PCS

PCle PCS + Flexible PCS

FPGA Fabric
2.6.1 PMA
o EA-PMABE 44 lane. B lane SCRFELHE AR Ak M2, BFEMALE) TX FT RX,

HICHFFAS R 2O

o &> Quad HLEMW A PLL (—A4 N LC PLL, 71— Ak PLL)

o Rikim 5 HA SSC &% 4 (Transmitter through tracking of spread reference
clock)

o IR SCFEN g ARIIMT A, SCRFHEAT 1 tap pre-cursor & 1 tap post-cursor i, # =S
F 524, (Lane driver with programmable transmitter equalization with 1 tap pre-cursor
and 1 tap post-cursor to improve signal integrity)

o CHPH M. MR, ZmAAEE. BERME#(Voltage mode/current mode
lane driver with board AC coupling.)

o STHF I AT G A 14 B I [R] £k A 38 1 48 (CTLE)

o S A BN S AN E A 1 & HL % (CDR), #9122 +/- 5000ppm

e PCI Express Beacon 15 5 7= £ il

2.6.2 PCS

o LHfifit% PCle PCS

o RIEHI PCS, 3Z#f PCS HiE X

o 8b/10b ZmhL a5/ D 2%

o GW5AT-15 2543 £F 8b/10b/64b/66b it 75 /fifthd 4%
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2 g5t 2.7 PCI Express (PCle) Controller

o IR TX AL E

o S FF RX@IEZE M CTC

o FIH IF FIFO fiift H P R4kt

o T RFRIHFIHATHI 8/10/16/20/32/40/64/80 137 H i v &

2.7 PCI Express (PCle) Controller

GWH5AT %1 FPGA 7= i35 PCle S i N, @it PCle Hr vXT;@Jﬂ FPGAs Z [A]ff]
H e XGEfE, B ASSP Ui sl W43 FPGA, 0 DL 28 1] 2% B 6 45 1@ 1 ML 28 &E I
7% (Host Bus Adapter, HBA) .

PCle 4 it LT HURF a0 T
o 774 PCle 3.0 EAHE
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 %751 BAR (Base Address Register), A7 BAR A&
o I RFiR R 4KB & Ek i
o SRR H BN BEHOHE B/ T B R

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 5 £ V{4115 5., i55% IPUG1020, Arora V PCle Controller /1 /7
EE .
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2 ZERINA 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 ErbrvE (MIPI Alliance Standard for D-PHY Specification) , 4 1.2,

o GW5AT-60 J GW5SAT-15 #3143 FF RX/TX Combo-PHY, F 7 ¥ 75 ERCE A RX 84
X

o SUFFHLFEIE(HS, High-speed)fis, FLIEIE MR fimnlik 2.5 Gbps, FA i SCHF
10 Gbps (4 BREIEIETE) , HL A SCffis 20 Gbps (8 HAHEEED .

o IRZ I ¥F 2 4 MIPI D-PHY, f4HRZ 4 NEEEE R — A0 PP EiE.

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

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

e GW5AT-60 f GW5AT-15 234 MIPI D-PHY TX 3Z#F 8:1 5 16:1 5=,

e > fF MIPI DSI 1 MIPI CSI-2 ¥ )= .

e fiit%Z MIPI D-PHY A % H 1) MIPI Bank.

RTF Gowin MIPI D-PHY B Z #4155, 2% UG296, Arora V Hardened MIPI D-
PHY /755 .

2.8.2 GPIO 3 # MIPI D-PHY RX/TX

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

fii5 GW5SAT %741 FPGA 7= #i > FFi@it TLVDS/ELVDS 10 sl #4% MIPI D-
PHY RX/TX. ffif] LVDS/ELVDS 10 ZKA!SEHL MIPI D-PHY B, #iid LVDS25(E)
+LVCMOS12 ()77 RS MIPI HS F1 MIPI LP, 55 S84 L N 4% . 354> GWSAT
Z5 FPGA 72 32 R MIPI-IO 2827, MIPI IO W ESEE R T FEBEM 4, 2 HS Fil LP I H 3)
Ui, GWSAT %1 FPGA 7= it i MIP1 10 S8 B S HAE L s

HAKK) 10 LB Fr 4him gz 7738, 7T BAS% IPUG948, Gowin MIPI D-PHY RX TX
Advance /1 /15 > “4 TIGeiR” .

& 2-12 GWSAT %1 FPGA F=@aY MIPI 10 & % #55%

= MIPI RX MIPI TX
GW5AT-138 fi 45 Bank _

GW5AT-75

GW5AT-60 fiif5 Bank (JTAG Bank [4:41) fii4 Bank (JTAG Bank [4:41)
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2 ERINA 2.9 MIPI C-PHY
B MIPI RX MIPI TX
GW5AT-15 firf Bank fii5 Bank
o I EibrvE (MIPI Alliance Standard for D-PHY Specification) , 4 1.2,
o THrEE RX A TX 284410,
o 138K/75K #5ft: RX A& s 2 Fil it fi 5y 1] 1A 1.5Gbps, TX & 2 Bl iE i /= 7] 1A
1.6Gbps.
o GOK/15K #34: RX A& ik 3 BLIMIE i 5 1) 1k 1.6Gbps, TX A& 4 % F i i i (=) 7] 1A

2.0Gbps.

SCRF LA EE(HS, High-speed) i,
THEALIIFE(LP, Low-power)ERfERE T,
THFERAT ERE(HS, High-speed )3 -4y 215 B 4,
X FF MIPI D-PHY TX 8:1 #i:{5 16:1 #i=.,

X FF MIPI D-PHY RX 1:8 #:(5 1:16 #i=,

X #f ELVDS. TLVDS 5 MIPI IO % 10 Type.
FEHEHEAE LP BN BT 154, BdliiE 2y 10Mb/s.

2.9 MIPI C-PHY

2.9.1 TE¥x MIPI C-PHY
GW5AT-60 & GWS5AT-15 A i:5ifikz MIPI C-PHY RX % TX, B & A B i %,

ES

T T PGS R AL PR 2 TR Y s HR AT 3

Y FFFRE MIPI C-PHY V1.2,
¥ RX/TX Combo-PHY, F /o AlARIEE i B v RX 5% TX.

—~MIPI Quad, 2% 3 N =2HimiE, RX/TX HLdE S E K K m A 2.5Gsps

MIPI C-PHY RX SCHimn i, S E 3 Wzl
MIPI C-PHY TX Sz i,

SCRERU AR T FERE S, Hdi A4 464 2 5 = T ik 10Mbps.
RX mid i 3 #F De-skew it .

RX SCHRFEEMERr 3%, fK Delta I&{H > 8dB.
SCRFALP B (R .
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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 Hi4~ ADC i NIBIEHL: SCHFRCN 122 J@iEM
o FIFEKEE: 13 bits

o I K KAEZE: 10Msps

o XAER 4. 10MHz ~ 320MHz

o Hmf N5 FVEH: 0-1V

o EE S -1V ~1V

o HIRALIKI /T HEZ: +/-0.3mV

!

RS 058 HORE 25 M6 pinout Tt .
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2.11 W4

2.11 Bjéh

I Eh B2 IR AT AN FPGA SR RERI N 2R H 2. GWHAT 2751 FPGA 7 andgfit 7% H
2R P24 (GCLK), BB TA %iE. B 7 GCLK Btik, b4 ft 7 8iAHEA
(PLL) . 8 HCLK 1 DDR A7 fifi #8582 5 Bk ph By 0 DQS S50 8 55 U
2-16 2RI FEIR (GW5AT-138)

DS981-1.1

LL

II

3000 |euoibey

PLL

PLL

3000 |euoiboy

PLL

] e [
-] P —
A
Y
GCLK MUX
(Global)
A
Y
- GCLK MUX —
-— (Bottom Half) |

PLL

PLL

[ P |

[ P |

[ P |

[ P |

[ o

%0010 |euaiBey
zYueg o/l

%0010 |euoiBey
£)ueg o/l

COTC DT O r N

Regional Clock

/0O Bank 5

[ voBank

0o bpas

Regional Clock

/0 Bank 4

HCLK

2-17 BB AT BRIR(GWSAT-75)

I
=
-

300D |euoiboy

I
=
-

«—| GCLKMUX

(Top Half)

A

-— GCLK MUX
— (Bottom Half)

3000 |euoiboy
ﬁlj:ﬂ:ll:ﬂljjlﬁ O O

Regional Clock

/0 Bank 5

[ voBank

0o bas

HCLK_MRCC

Y0010 |euoiBey
ZMueg o/

3000 |euobey
£)ueg o/l

COCOTICITT] MO r i

Regional Clock

/O Bank 4

HCLK

HCLK_MRCC
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2 ZEMINA 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 W4

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 SN 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 4

[ 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 55K

od

212 &R EEM

e GW5AT-15/GW5AT-60 VCO TAEM%EH: 700 MHz ~ 1400 MHz
e GW5AT-138/GW5AT-75 VCO T AR EH: 650 MHz ~ 1300 MHz
e CLKIN #iZJEfl: 19 MHz ~800 MHz
2.11.4 DDR g5 O #EE DQS
GW5AT %741 FPGA 7= i () DQS Bt T 40~ 1) T REk S RF DDR A7l #8425 L1 i
o L DQS N, HIPILIHFES) 1/4 FHAL
o NI NZAERME R/ S R
o NNFZ IR AR A AE S
o {21k DDR #ii i B 815 5
e I #F DDR3 5 Hi 35
DQS S R 2 TAERIE, RS2 10 3O FHEK.
2.11.5 K&
YEJy%t CRU A 2ckb 78, GWSBAT 751 FPGA P~ it 7 R0 3= & K4 (LW) & 5 .
LW —J5 i n] LR #1425 DFF $2 it e ffige (CE) . BHEAr (SET/RESET) {55
F—JiH, AT LR SR, 1R EEdEE S .

212 & /EE N

GWSAT #7%1 FPGA 7 it & — L AR R BN, HEERSISTRNE
w, ATRER SRR EN, CFU RO Hif Z 78 m] LIS L E .

2.13 wIZEACE

GWH5AT %71 FPGA 77 i 3 #F SRAM gt , [Alith, &k b oL JE 75 22 305 T 3000 B 2085 5
PRI 48R, HA AT DURYE B & 75 SR i B 3R S RAFAE S Flash W FHS,
v AR Flash Hrisz Bic & 24 21 SRAM H .

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

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

e UG720, Arora V 15K FPGA /=4 4i 7200 B F
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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 ERINA 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

TARZATF

!

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)
E21 3% =TI BAE
FPGA Logic
Vee % -0.5V 1.05V
Veoio /O Bank HiJE -0.5V 3.75V
Veex LETIEENEN -0.5V 3.75V
Veelno 4 PLL, SRAM #fi:Hi & ¥ 4 # LDO | -0.5V 1.98V
RS LR FELE
Gigabit Transceiver
VobHaa* QUAD* A 6 e A1t i L -0.5V 1.98V
Vbpaar QUAD* A FS RADL FEL % 1k FEL FEL L -0.5V 1.05V
Vopror QUAD* TX ik ik B HL R -0.5V 1.05V
Vooba: QUAD* A s £ Pl it Ak FL P -0.5V 1.05V
MIPI
Vopam MIPI A HAS L FL i 1 L P -0.5V 1.05V
Vooxwm MIP| AT L 4 B (kv r -0.5V 1.98V
Vooowm MIPI 5B 5 F A3 FL Fl -0.5V 1.05V
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3 UL 3.1 T4
AR 3% &/\E BAXE
mE
Storage Temperature fifi A7 it B2 -65°C +150°C
Junction Temperature g5 -40°C +125C
GWb5AT-75
7 3-2 xR AIEE (GWS5AT-75)

AR 3% &/\E BAE
FPGA Logic
Vee 1% H -0.5V 1.05V
Voo /O Bank HiE -0.5V 3.75V
Veex IS -0.5V 3.75V
Veerno 4 PLL, SRAM #igfit i [ N B LDO | -0.5V 1.98V

R ) PR R L
Gigabit Transceiver
VbpHAQ* QUAD* A 8 v s it L L -0.5Vv 1.98V
Vobaa QUAD* P FISRRADL R I 4 Fi R 1 -0.5V 1.05V
Vooror QUAD* TX J 3 i fik i v -0.5V 1.05V
Voop_a* QUAD* A Bt L (1t HL i -0.5V 1.05V
MIPI
Vbpam MIPI B AL, FL % A R FEL -0.5V 1.05V
Vboxm MIP1 A5 HASADL4 B £1E F H -0.5V 1.98V
Vboom MIP1 A5 He 7 H B A1 FL F -0.5v 1.05V
mE
Storage Temperature AR -65°C +150C
Junction Temperature g -40°C +125C

GWb5AT-60
F 3-3 dax HmAIEE (GWS5AT-60)

&R 3% R/ME RAE
FPGA Logic
Vee L, LV 0.5V 1.05V

%k, EV -0.5V 3.75V
Veoio /O Bank Hi/E 0.5V 3.75V
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3.1 AR

E=4 Ei::pu) &/ME REAE
Veex SIS -0.5V 3.75V
VEFUsSE eFuse 5 A\FTi & -0.5V 2.07V
Gigabit Transceiver
VooHag* QUAD* P4 8 i s fit L LS -0.5V 1.98V
Vbpaa* QUAD* A AL H 2% 1L L F -0.5V 1.05V
Vopror QUAD* TX &1 by {1 F L -0.5vV 1.05V
Vbbb QUAD* A 5 # FiL i F L s -0.5V 1.05V
MIPI
Vopam MIPI BEERASE L, FL e 1 P H -0.5V 1.08V
Vooxwm MIPI REH AL B ri FL -0.5V 3.75V
Vpoom MIPI AR e FL B 3 L P T -0.5V 1.08V
Vopizm MIPI fie LP LAk i I -0.5V 1.32V
ADC
Veeanc ADC g fit ft L e -0.5V 2.07V
VRern ADC EHRZHH & -0.5v 0.3V
VRerp ADC HEHRZH i % -0.5Vv 2.07Vv
mE
Storage Temperature AR -65°C +150°C
Junction Temperature ghiE -40°C +125C
GW5AT-15
%= 3-4 (a3 mKIEE (GWSAT-15)
B D% =/ME BEAE
FPGA Logic
Vee HUE, LV -0.5V 1.05V
Veeo /O Bank H1JE -0.5V 3.75V
Veex B -0.5V 3.75V
Veelno P SRAM il PLL Regulator /£ [-0.5V 3.75V
Veruse eFuse 5 A\FT#i & -0.5V 2.07V
Gigabit Transceiver
VopHaQ* QUAD™ A #8 v Hs A H H I -0.5V 1.98V
Vopaa* QUAD* P AP FEL i 1 R A I -0.5V 1.05V
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3.1 TAE%4E

AR 3% R/ME BEX{E
Vopra® QUAD™ TX ik iy {1t i HL I -0.5V 1.05V
MIPI

Vppam MIPI A5 SRAR AL FL it A1 FL P T -0.5V 1.08V
Vooxm MIPI AR SRAT A B 4 H e -0.5V 3.75V
Vooowm MIPI B~y R it A i FL S -0.5V 1.08V
Vopiam MIPI 58 LP #2x0Ht r d -0.5V 1.32V
mE

Storage Temperature AP S -65°C +150°C
Junction Temperature ghiE -40°C +125C

DS981-1.1
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3 HAHEE 3.1 TAE%AF
3.1.2 #EEFETIEEE
GWb5AT-138
< 3-5 HFETESEE (GW5AT-138)
B iR =/ME BAE
FPGA Logic
Vee % 0.87V 1.03V
Veoio /0 Bank HiJk 1V 3.465V
Veex LIRS 1.71V 1.89V
Veeroo M J9PLL, SRAM 4t ¥4 # LDO #igk | 1.14V 1.89V
(¥ P I P
Gigabit Transceiver
VobHaa* QUAD* P 68 iy 1 A1 H F P 1.71V 1.89V
Vobaar QUAD* A R Fi, 1 ik L Fi T 0.87V 1.03V
Voprar QUAD* TX i i fik H B 0.87V 1.03V
Vooba QUAD* P i % L K AH P LTS 0.87V 1.03V
MIPI
Vioam MIPI A5 HARADL F A F H 0.87V 1.03V
Vooxwm MIPI BEHRIDLEH B £ i F s 1.71V 1.89V
Vboowm MIPI 5 ER G F A1 F F 0.87V 1.03V
BE
Ticom ghaR (R 2% 0C +85°C
Tuno i (Lok L) -40°C +100°C
!

o Voo po FUEHEK, ThfFeiim.
o FrNtLbkpRim PCB F 2 AN MR RE, 75 BT Bk r YR VS A0 4, TR il 2 2 A F R A 7 R o

GWb5AT-75
%< 3-6 #HEET(EIEE (GW5AT-75)
AR ik /A mAE
FPGA Logic
Vee % HLE 0.87V 1.03V
Veeo I/O Bank HiJE 1V 3.465V
Veex LEEENES 1.71V 1.89V
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3 HAKFE 3.4 TAE%AF

AR ik = ZIN BAE

Veeroo M J9PLL, SRAM #2414 # LDO #igk | 1.14V 1.89V

(1 FELYR FLE

Gigabit Transceiver

VobHaa* QUAD* P 68 i 1 4 F F 1.71V 1.89V

Vobaar QUAD* P #5400 L % 41 H L s 0.87V 1.03V

Vobrar QUAD* TX ik i fit i i [ 0.87V 1.03V

Vooba QUAD* P 5 %  FL K AH A LS 0.87V 1.03V

MIPI

Vooam MIPI BRI R i £ R A L 0.87V 1.03V

Vooxwm MIP1 SR ASE UL 4 B (1t Fi HL 1.71V 1.89V

Vboowm MIP1 A5HRH = H i it H HL 0.87V 1.03V

BE

Ticom gha (R 2% 0C +85°C

Tunp Zii(Tok ) -40°C +100°C
!

L4 [1]Vc:c|_Do HRBROK,  DhFERk .
o FHULIAEEH PCB L2 AN HE, 7 BN A i 1 A IVl 1) 52 4., [RI B /2 22 /N H R I 75 2K

DS981-1.1
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3 AR 3.1 THE&M

GW5AT-60
< 3-7 HETLIEEE (GW5AT-60)
Gl iR BME |BAE
FPGA Logic
Ve WHE, LV 0.87V 1.03V
ZHE, EV 1.14V 1.8V
Vecio /O Bank Hi /% 1V 3.465V
Veex!! BN LR 1.71V 3.465V
Veruse @ eFuse 5 A HLJE 1.62V 1.98V
Gigabit Transceiver
VooHaa QUAD™ A 8 e He A FiL FL 1.71V 1.89V
Vbpaa* QUAD™ A FS AL FEL iR A FEL RIS 0.87V 1.03V
Voora QUAD* TX ik it L FEL 0.87V 1.03V
Vbbpa QUAD* P i #ir7 it v F 0.87V 1.03V
MIPI
Vobam MIPI AL L i At i fL 0.87V 1.08V
Vooxm MIPI HEE AL 4l Bl A i P 1.71V 3.465V
Vooom MIPI AL v 3 vl F 0.87V 1.08V
Vopiam MIPI fiH LP #E5fHk ip 1.14V 1.32V
ADC
Vecanc ADC Lt L HL 1.62V 1.98V
Vrern ADC #2255 H [k ov ov
Vrerp ADC fihZ% ik oV 1.25V
mE
Ticom gE (R ) 0°C +85°C
Tyno ZEIE (k) -40°C +100°C
!

o UM TR Y 30 25 s e R BELSE . Veex AR F45F 3V Veex=1.8V i}, 10 f N Hi i) Fmax &2 2IFR
#l, X+ Fmax>600Mbps [F#i NsiH N, Veex FE K T2T 2.5V,

o PRYATRES eFuse MM, XA HLJE AT LA GND & floating..
o UL PCB b2/ iR, 7 LI A 1 VR BT 1 A2 2 RT3l 2 221 F TR 75 5K
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3.1 TAE%fE

GWb5AT-15
7+ 3-8 HFETLIFEE (GW5AT-15)
Gl iR BME |BAE
FPGA Logic
Ve WHE, LV 0.87V 1.03V
Vecio /0 Bank HiJk 1.14V 3.465V
Veox!! LN 1.71V 3.465V
VeeLoo P9 # SRAM A1 PLL Regulator HiJE 1.14V 2.75V
Veruse? eFuse 5 A\ Jii i fJE 1.62V 1.98V
Gigabit Transceiver
VobHaa* QUAD* A 8 i A i L 1.71V 1.89V
T/ QUAD™ A Fs B4 F % A FL R 0.87V 1.03V
Voorar QUAD* TX ik i fit i i [ 0.87V 1.03V
MIPI
Vopam MIPI A HAS D) FRL % Pl P 0.855V 1.08V
Vooxwm MIPI BRIP4 B £ F A s 1.71V 3.465V
Vooowm MIPI S E 5 Fi A4 Ff R 0.87V 1.08V
Vob1am MIPI itk LP 04t i 1.14V 1.32V
mE
Ticom ghiR (LK) 0C +85°C
Tyno ZEIE (k) -40°C +100°C
!

o [ TR BEL{g Y P 0 22 4y il 422 FLBELES . Veex 20K T-55 T 3V Veex=1.8V i,

fil, % T>600Mbps M NHH N, Veex 2K T5T 2.5V,
o PRYATRES eFuse MM, XA HLJE AT LAF: GND & floating..
o HHULEAZEE PCB 2 AN VR4, 75 MUY R HE AR Y ] 1Y) A B, I I 2 221> HRUR A 75 R

3.1.3 IR EARIER

10 fy N ) Fmax <32 3[R

& 3-9 B EAR=ER
B {5135 R/ME SAE RA{E
Ve Ramp Ve HIEHLE EFREER 0.1mV/us TBD 15mV/us
Vcelpo Ramp Vee oo AL ETHREER 0.09mV/us TBD 15mV/us
Veex Ramp Veex B BRI 0.005mV/uys | TBD 15mV/us

DS981-1.1




3 HUURFE 3.1 TR
AR 3% R/ME ERE BAX{E
Vecio Ramp Vecio HIRHEE EARIZ 0.06mV/us TBD 15mV/us
3.1.4 PAIERFIE
7 3-10 HAIERFE

AR {5135 x4 /0 23y BA{E
s i NI L 0<Vin<ViH(MAX) 110 150uA

(Input or I/O leakage current)
Ins NI LR 0<Vin<Viy(MAX) TDI, TDO, | 120uA

(Input or 1/O leakage current) TMS,TCK

DS981-1.1
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3.1 TAE%4E

3.1.5 POR 4¥M%
GWbHAT-138
%< 3-11 POR BBE &% (GW5AT-138)
=1 Ei::pu) =1 HAE
POR H % {8 R B A Vee 0.72V
Power-on reset voltage Veox 15V
VCClO (Bank1 O) 1.04V
Veelpbo 1.03V
GWbBHAT-75
%< 3-12 POR BE& ¥ (GW5AT-75)
1 ik &R HEE
POR L&A b A ik o H S Vee 0.72v
Power-on reset voltage Veex 15V
Vceio (Bank10) 1.04V
Veelbo 1.03V
GWb5AT-60
%< 3-13 POR BES % (GW5AT-60)
=1 iR B HAE
POR H LA b HL A R 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)
AR ik AR MR
POR HURM | - udg fufu sz o Vee 0.71V
Power-on reset voltage Veex 1.48V
Vceio (Bank10) 1.05V
DS981-1.1
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3.2ESD

)
3]sy

3.2 ESD t%&E
% 3-15 ESD - HBM
Bt 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
Bt CDM
GW5AT-138 CDM 2= 250V
GW5AT-75 CDM = 250V
GWS5AT-60 CDM = 500V
GW5AT-15 CDM = 500V

DS981-1.1
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3.3 DC M HE:

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

GWb5AT-138
& 3-17 #HELIESE AR DC BSHE (GW5AT-138)
E=1 Ei::pu & =/VE #BAE (RXE
L I/0 # AN FE L (Input or 1/0 | Vecio<Vin<Vin(MAX) - - 210uA
leakage)
0V<V|N<VCCIO - - 10uA
lpy 1/O b4 HLi 0<Vy<0.7Vcpo, - - -400uA
(/O Active Pull-up Current) [ pyi Strength=Strong
0<VIN<0.7V¢go» - - -150uA
Pull Strength=Medium
0<VIN<0'7VCC|O’ - = 'SOUA
Pull Strength=Weak
) 1/0 i FL i Vi (MAX)<V\<Vecios - - 400uA
(I/O Active Pull-down Pull Strength=Strong
Current)
ViL(MAX)<ViN<Vccio, - - 150uA
Pull Strength=Medium
ViL(MAX)<ViN<Vccio, - - S0uA
Pull Strength=Weak
C1 /0 HL% - - 5pF 8pF
(I/O Capacitance)
Roor™ |} Pt A2 4 4 S IL L i | Veox=3.3V - 100Q |-
(Resistance of input
differential On-Die
Termination)
ViysT i NiB Vi (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
!

138K #8141 Top bank Az Bottom bank 37 #F Ropre.
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3 MR 3.3 DC MR
GWb5AT-75
% 3-18 #ETEEEIAM DC BS54 (GW5AT-75)
E21 7235 & &/ME HEME (HKE
Ll /0 i N\ HE IR (Input or 1/O | Vecio<Vin<Vin(MAX) - - 210uA
leakage)
0V<V|N<VCC|O - - 10uA
IPU /10 _t%j Eﬁj}zﬁx 0<V|N<0'7VCC|O, = = -400uA
(/0 Active Pull-up Current) | py| Strength=Strong
0<V|N<O.7VCC|0, = = '1 50UA
Pull Strength=Medium
0<V|N<O.7VCC|07 - - 'SOUA
Pull Strength=Weak
lpo /0 T HL i Vi (MAX)<V\<Vceios - - 400uA
(I/O Active Pull-down Pull Strength=Strong
Current)
ViL(MAX)<Vy<Vccio, - - 150uA
Pull Strength=Medium
ViL(MAX)<Vy<Vccio, - - S0uA
Pull Strength=Weak
C1 /O Hi%¥ - - 5pF 8pF
(I/O Capacitance)
Roor!" | Fr Podii A 2 20 43 DL IR L | Veex=3.3V - 100Q -
(Resistance of input
differential On-Die
Termination)
Vivst | H IR (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
!

(75K #3141 Top bank % Bottom bank ¥ Ropro
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3.3 DC M HE:

GW5AT-60
7 3-19 #EETIEEREIAA DC B 5S4 (GW5AT-60)
E21 7235 & &/ME HEME (HKE
Ll /0 i N\ HE IR (Input or 1/O | Vecio<Vin<Vin(MAX) - 210uA
leakage)
0V<V|N<VCC|O - 10uA
IPU /10 J:%M‘—A Eﬁj}zﬁx 0<V|N<0'7VCC|O, = -400uA
(/0 Active Pull-up Current) | py| Strength=Strong
0<VIN<0.7V¢cio> -150uA
Pull Strength=Medium
0<VIN<0.7V¢cio> -50uA
Pull Strength=Weak
lpo /0 T HL i Vi (MAX)<V\<Vceios - 400uA
(I/O Active Pull-down Pull Strength=Strong
Current)
ViL(MAX)<Vy<Vccio, 150uA
Pull Strength=Medium
ViL(MAX)<Vy<Vccio, S0uA
Pull Strength=Weak
C1 /O HZ¥ 5pF 8pF
(I/O Capacitance)
Ropt Fi AN 22 43 4 i DU TG HL B | Veex=3.3V - 100Q |-
(Resistance of input
differential On-Die
Termination)
Vivst | Hi IR (Hysteresis for Vecio=3.3V, Hysteresis=ON |- 400mV
Schmitt Trigger inputs) :
Veeio=2.5V, Hysteresis=ON |- 250mV
Veeio=1.8V, Hysteresis=ON |- 150mV
Veeio=1.5V, Hysteresis=ON |- 130mV
Vcco=1.2V, Hysteresis=ON 40mV
GWb5AT-15
3 3-20 #EETIEEREIAA DC BS54 (GW5AT-15)
E21 3% &t &/ME HEME (HRKE
IlL!IIH I/O iﬁ)\?}ﬂ:ﬁ EE?fﬁ(lnput or /O VCCO<VIN<VIH(MAX) - 210uA
leakage)
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3.3 DC M HE:

AR 75134 & R/ME HEME (HXE
Lol /0 i N HELI (Input or 1/0 | OV<V \<Vcco - 10uA
leakage)
lpy /0 47 fi it 0<Vy<0.7Vcco, - -400uA
(/O Active Pull-up Current) [ pyi Strength=Strong
0<VIN<0.7V¢cos -150uA
Pull Strength=Medium
0<VIN<0.7Vccos -50uA
Pull Strength=Weak
) /0 T i HLi V,L(MAX)<V\\<Vcco, - 400uA
(I/O Active Pull-down Pull Strength=Strong
Current)
ViL(MAX)<V\<Vcco, 150uA
Pull Strength=Medium
ViL(MAX)<Vn<Vcco, S0uA
Pull Strength=Weak
C1 /0 HIZE SpF 8pF
(/O Capacitance)
Root Jr BN 22 4y 4 o DL i R B | Veex=3.3V - 100Q |-
(Resistance of input
differential On-Die
Termination)
Vivst | #i IR (Hysteresis for Veco=3.3V, Hysteresis=ON |- 400mV
Schmitt Trigger inputs) -
Vcco=2.5V, Hysteresis=ON |- 250mV
Vceo=1.8V, Hysteresis=ON |- 150mV
Vceco=1.5V, Hysteresis=ON |- 130mV
Veeo=1.2V, Hysteresis=ON 40mV
3.3.2 B#7SHLR
GWb5AT-138
= 3-21 FSE A (GW5AT-138)
AR 3% AR BREN
lc Core HLJEFEIR LV b4 100 mA
ICCX VCCX Eﬁﬁ Eﬁf}ﬁ LV }#&ZIK 9 mA
lccio I/0 Bank H3J5 FLIAL(Veci0=2.5V) LV A 5 mA
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B Rk BRI BRIFM
lcc_Loo M & Regulator #:2s HLIi LV A 6 mA
E!
Mg AR Ay 25°C
GWbLHAT-75

F 3-22 BH7SHR (GW5AT-75)
AR Rk BRI BRIFM
lec Core HiJF I LV A 100 mA
lcex Veex FLUE HLIR LV hieAs 9 mA
lecio 1/0 Bank H1J5 HLif (Veci0=2.5V) LV A 5mA
lcc oo W E Regulator 45 IR LV fA 6 mA
!
M RME I S5 25°C .
GW5AT-60

R 3-23 B7SHIRL(GW5AT-60)
AR ik R BRI
lec Core HiJF HELT LV A 80 mA
leex Veex FLIEHLI LV FRA 5 mA
lccio 1/0 Bank HJEH I (Vecio=2.5V) LV kA 1 mA
E!
M R IR KA 25°C
GWbLHAT-15

+ 3-24 BTSHIR(GWSAT-15)
B ik RAR BRIFM
lec Core HJFHIR LV fRA 40 mA
lcex Voox BRI (Veex=1.8V) LV fig A 4.8 mA
lecio /0 Bank HJ5 Hii(Vecio=1.8V) LV R A 5 mA
E!

Ut A RS54 25°C

DS981-1.1
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3.3 DC Mk

3.3.3 /O #FETI1E&H
R®3-25 /O HETIEERH
HHFT R Veio(V) NI RIHT Veer(V)
= BME |(BEE |BAE |B0ME HaRI{E 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 - - -
SSTL135 1.282 1.35 1.417 049 xVeoo [0.5%xVeeo  |0.51 x Vegio
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 1l 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 I 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
HSTL15_1I 1.425 1.5 1.575 0.68 0.75 0.9
HSTL12_I 1.14 1.2 1.26 048 xVeeo [0.5XVeco  [0.52 X Vecio
HSUL12 1.14 1.2 1.26 0.49xVeeo |0.5xVeoo  |0.51 x Vecio
LPDDR 1.71 1.8 1.89 - - -
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 - - -
SSTL12D I [1.14 1.2 1.26 - - -
SSTL135D 11 11.282 1.35 1.417 - - -
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3 HA K 3.3 DC M HiE

o i3RI Veeio(V) BT BIEY Vrer(V)

’ RIME  |#EE  |RAE | BOE RAE A
SSTL135D™ 1.282 1.35 1.417 - - -
SSTL15D™ 1.425 1.5 1.575 - - -
SSTL18D_| 1.71 1.8 1.89 - - -
SSTL18D_I 1.71 1.8 1.89 - - -
SSTL25D |1 [2.375 2.5 2.625 - - -
SSTL25D I [2.375 25 2.625 - - -
SSTL33D I [3.135 3.3 3.465 - - -
SSTL33D I [3.135 3.3 3.465 - - -
HSTL12D 1.14 1.2 1.26 - - -
HSUL12D | 1.14 1.2 1.26 - - -
HSTL15D_| 1.425 1.575 1.89 - - -
HSTL15D_II 1.425 1.575 1.89 - - -
HSTL18D_| 1.71 1.8 1.89 - - -
HSTL18D I 1.71 1.8 1.89 - - -
LVCMOS10D [0.95 1.0 1.05 - - -
LVCMOS12D (1.14 1.2 1.26 - - -
LVCMOS15D |[1.425 15 1.575 - - -
LVCMOS18D [1.71 1.8 1.89 - - -
LVCMOS25D |2.375 2.5 2.625 - - -
LVCMOS33D (3.135 3.3 3.465 - - -
LvDS25 2.375 25 2.625 - - -
LVDS25 3.135 3.3 3.465 - - -
BLVDS25 2.375 2.5 2.625 - - -
BLVDS25 3.135 3.3 3.465 - - -
RSDS 2.375 2.5 2.625 - - -
RSDS 3.135 3.3 3.465 - - -
MINILVDS 2.375 2.5 2.625 - - -
MINILVDS 3.135 3.3 3.465 - - -
PPLVDS 2.375 25 2.625 - - -
PPLVDS 3.135 3.3 3.465 - - -
LPDDRD 1.71 1.8 1.89 - - -
MIPI 1.71 1.8 1.89 - - -




3 MR 3.3 DC MU
BRI Vecio(V) BN R Vrer(V)

i R/ME L Bidl] RAE R/ME HR(E RAE

MIPI 2.375 2.5 2.625 - -

MIPI 3.135 3.3 3.465 - -

MIPI_3MA 1.71 1.8 1.89 - -

MIPI_4MA 1.71 1.8 1.89 - -

pe 3

o "16OK/15K/25K #3143 FriZbrE o
o 121138K #8f4  FriZibnite.
3.3.4 B I/O DC B S 454

GW5AT-138
= 3-26 Bif 1/0O DC BES 4§ (GW5AT-138)
- Vi Vin Vou VO!-I lor M | lon 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 [Vceo-0.2V |01 -0.1
LVCMOS25 |-0.3V |0.7V 1.7V Veeiot0.3 0.4V | V004V |4 -4
8 -8
12 -12
16 -16
24 -24
02V |Veeo0.2V |01 [-0.1
LVCMOS18 |[-0.3V [0.35x Veeo  [0.65 X Veeio | Veciot0.3 [0.4V | Veeo.0.4V |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 X Voo | Veciot0.3 [0.4V | Veeo-0.4V |4 -4
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3.3 DC M HE

. Vi Vi VoL Vou o M [loy M
Min | Max Min Max (Max) | (Min) (mA) |(mA)
LVCMOS15 [-0.3V |0.35x Vego  |0.65 X Voo | Veeiot0.3 0.4V |Veeo-0.4V |8 -8
12 -12
16 -16
02V |Veeo-02V |04 [-0.1
LVCMOS12 [-0.3V |0.35x Vego  |0.65 X Voo |Veeiot0.3 0.4V | Vo044V |4 -4
8 -8
12 -12
02V |Veeo-02V |04 [-0.1
LVCMOS10 [-0.3V |0.35x Vego | 0.65x Vegio | 1.1V 04V |Veeo-04V |15 |05
PCI33 0.3V |03xVego  |05%xVeso | Veoo*t0.3[0.1x  [09xVeeo |15 |05
Veaio
SSTL18 Il |-0.3V |Vrer0.125V | Vrer+0.125V | Vego+0.3 |04V [Vee0.0.4V [13.4 |-13.4
SSTL18 | |-0.3V |Vrer0.125V | Vrer+0.125V | Vego+0.3 |0.40V | Veeo-0.40V |8 -8
SSTL15 0.3V | Vger-0.1V Vegrt 0.1V [ Vegot0.3 [0.40V | Vo040V |13 |13
SSTL135  |-0.3V |Vrer-0.09V | Vegrt0.09V | Vego+0.3 |0.40V | Veeo-0.40V |13 |13
HSTL18 | [-0.3V |Vrgr-0.1V Veget 0.1V | Vego+0.3 [0.40V | Vigo-0.40V |8 -8
HSTL18 Il [-0.3V |Vrer-0.1V Veert 0.1V | Vego+0.3 [0.40V  [Vego-0.40V [16 |16
HSTL15 | [-0.3V |Vrer-0.1V Veert 0.1V | Vego+0.3 [0.40V [ Veeo-0.40V |8 -8
HSTL15 Il [-0.3V |Veer0.1V | Veert 0.1V [ Veeot0.3 040V |Voeo-0.40V (16 [-16
HSUL12 0.3V |Vagr-0.13V | Veget 013V | Veeio+0.3 (040 | Veeo-0.40V |01 |-0.1
LPDDR 0.3V [02xVeao  [08xVeco | Veeo*t0.3|04x  [0.9xVeeo (0.1 [-0.1
Veaio
!

M[E—A~ Bank fiTf 1O (154 # DC HLif R il (£24E source # sink): [F]—A> Bank i 10 BE HIRA R KT

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

GWb)AT-75
& 3-27 Bif /O DC BS4F51% (GW5AT-75)
o Vi Vin VoL Vot-l lo. " [lon M
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
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3.3 DC M HiE

- Vi Vin Voo |Vou lo, M [ 1oy M
Min | Max Min Max (Max) | (Min) (mA) |(mA)

LVCMOS33 |-0.3V |0.8V 2.0V Veeiot0.3 104V | Veeo0.4v |12 [-12
LVTTL33 16 -16
24 -24

02V |Veeo-02V 01 |-0.1

LVCMOS25 |-0.3V [0.7V 1.7V Veeiot0.3 104V [Veeo-0.4V |4 4

8 -8

12 |12

16 |-16

24 -24

02V |Veeo-02V 0.1 |-0.1

LVCMOS18 |-0.3V |0.35x Voo |0.65 X Vego | Veoiot0.3 |04V | Veeo.0.4V |4 4

8 -8

12 -12

16 -16

24 -24

0.2V |Veeo02V |01 |-0.1

LVCMOS15 |-0.3V |0.35x Voo |0.65 X Veao | Veciot0.3 |04V | Veeo-0.4V |4 4

8 -8

12 -12

16 -16

0.2V [Veeo02v |01 [-0.1

LVCMOS12 |-0.3V |0.35x Veeo  |0.65 X Veaio | Veciot0.3 [0.4V | Veeo-0.4V |4 4

8 -8

12 -12

0.2V [Veeo-0.2v |01 [-0.1

LVCMOS10 |-0.3V [0.35x Veeo  |0.65 x Vo | 1.1V 04V  [Veeo04V |15  |[-05
PCI33 0.3V |03xVeao  |05%xVeoo | Veoo*t0.3[0.1x  [09xVeeo |15 |05

Veeio

SSTL18 Il |-0.3V |Vrer-0.125V | Vrer+0.125V |Vego+0.3 [0.4V | Vec00.4V 134 |-13.4

SSTL18 |  |-0.3V |Vrer-0.125V | Vrer+0.125V | Vego+0.3 [0.40V | Vegio-0.40V |8 -8
SSTL15 0.3V [Vger-0.1V Vegr+ 0.1V | Vego+0.3 [0.40V | Vego-0.40V (13 |13
SSTL135  [-0.3V |Vrer-0.09V | Vegrt0.09V | Vego+0.3 |0.40V | Voeo-0.40V [13 |13
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3 AR 3.3 DC H/ VR
. Vi Vi VoL Vorl 1l gy M
Min | Max Min Max (Max) | (Min) (mA) |(mA)
HSTL18_| -0.3V | Vger-0.1V Viert 0.1V [V 010.3 10,40V | Vici0-0.40V -8
HSTL18_Il  [-0.3V [Vger-0.1V Viert 0.1V [V 010.310.40V | Vigi0-0.40V -16
HSTL15_| -0.3V | Vger-0.1V Vrert 0.1V [V 010.310.40V | Vigi0-0.40V -8
HSTL15_Il  |-0.3V [Vggr-0.1V Viert 0.1V | Veci0t0.3 [0.40V | Vg 0-0.40V -16
HSUL12 -0.3V | Vger-0.13V Vgert 0.13V | Veci0t0.310.40 Vceio-0.40V -0.1
LPDDR -0.3V 0.2 x Vceo 0.8xVeeio  [Vecot0.3]0.1x 0.9 x Veeio -0.1
Veaio
E!

M[E—/> Bank A 10 50 DC HL it BR#1 (£4 45 source #11 sink): [f—/> Bank i 10 A BIRABE R T
n*8mA, n FJri% Bank #5] 1) 10 $ &

GW5AT-60
& 3-28 Hif 1/O DC BS54 (GW5AT-60)
- Vi Vi VoL Vorl lo M | loy M
Min | Max Min Max (Max) (Min) (mA) |(mA)
LVCMOS33 |-0.3V |0.8V 2.0V 3.45V 0.4V Veeo-04V |2 2
LVTTL33 4 4
6 -6
8 -8
12 -12
16 -16
0.2V Veao02V (01 |-0.1
LVCMOS25 [-0.3V |0.7V 1.7V Veeot0.3 0.4V Veeo-04V |2 -2
4 -4
6 6
8 -8
12 [-12
16 |-16
0.2V Veeo0.2V |01 |-0.1
LVCMOS18 |-0.3V [0.35 X Veeio [ 0.65 X Veeio | Veeiot0.3 0.4V Veeo04V |2 2
4 -4
6 6
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3.3 DC M HE:

o Vi Vin Voo V(,t.I loL M1 |1y I
Min [ Max Min Max (Max) (Min) (mA) |(mA)
LVCMOS18 |-0.3V [0.35 x Veo | 0.65 X Vegio | Veeot0.3 | 0.4V Voeo.04V |8 -8
12 -12
16 -16
0.2V Veeo-02V 04 [-0.1
LVCMOS15 [-0.3V [0.35 x Veo | 0.65 X Vegio | Veeot0.3 | 0.4V Voao-04V |2 -2
4 -4
6 -6
8 -8
12 -12
0.2V Veeo-02V 04 [-0.1
LVCMOS12 |-0.3V |0.35 x Ve | 0.65 X Veeio | Veeio+0.3 | 0.4V Vo044V |2 2
4 -4
6 6
8 8
0.2V Veao-0.2V 0.1 [-0.1
LVCMOS10 |-0.3  |0.35 x Ve | 0.65 X Voero | 1.1V 0.4V Vo044V |2 2
4 4
PCI33 0.3V |03xVeeo |05xVeeo  |Veoot0.3 |0.4xVeeo  [09%xVeeo |15 |-05
SSTL33 | [-0.3V [Vegr02V | Vagrt0.2V | Veco*t0.3 | Veeo/2-0.6 | Veco/2+0.6 |8 8
SSTL33_ Il [-0.3V |Veer-0.2V | Vagrt0.2V | Vecot0.3 |Veeo/2-0.8  |Veco/2+0.8  |13.4 |-13.4
SSTL25 | |-0.3V |Vegr-0.15V |Vagrt0.15V | Veco*t0.3 | Veeo/2-0.61 |Veco/2+0.61 |8 -8
SSTL25 Il |-0.3V |Vrer-0.15V | Vrert0.15V [ Veco+0.3 | Veco/2-0.81 |Veeo/2+0.81 [13.4 |-13.4
SSTL18_ | [-0.3V |Verer0.125V | Vegrt0.125V | Vooo+0.3 | Veeo/2-0.47 | Veeo/2+0.47 |8 8
SSTL18_Il [-0.3V |Vagr-0.125V | Vagrt0.125V | Vecot0.3 | Veco/2-0.6 | Veco/2+0.6  |13.4  |-13.4
SSTL15 | |-0.3V [Vegr-0.1V | Vage* 0.1V |Veco*t0.3 | Veeo/2-0.175 | Veeo/2+0.175 | 8 8
SSTL135 | [-0.3  |Veer-0.09V |Vagrt0.09V | Veco*t0.3 | Veeo/2-0.15 | Veeo/2+0.15 |8 -8
SSTL12 | |03 |[Vagr01V | Vegrt0.1V | Veeot0.3 [02xVeeo  |08xVeeo |01 |-0.1
HSTL18 | [-0.3V |Vrgr-0.1V | Vrert 0.1V [Veeo+0.3 | 0.40V Vooo-0.40V |8 -8
HSTL18 Il [-0.3V |Vrgr-0.1V | Vrert 0.1V [Veoot0.3 | 0.40V Voeo-0.40V |16 |-16
HSTL15 | [-0.3V |Vrgr-0.1V | Vrert 0.1V |[Veoot0.3 | 0.40V Vooo-0.40V |8 -8
HSTL15 Il |-0.3V |Vegr-0.1V | Veer+ 0.1V |Veeo+0.3 | 0.40V Veeo-0.40V |8 -8
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3.3 DC M HiE

. Vi Vi VoL Vorl lo M 1oy M
Min [ Max Min Max (Max) (Min) (mA) |(mA)
HSTL12 | |03V |Vrgr-0.1V | Vegrt 0.1V |Vooot0.3 |02xVeco |08 X Veeo |8 -8
HSUL12  [-0.3 |Veer-0.13V | Vrert 013V [Vegot0.3 [02xVeeo [0.8xVeeo |01 [-0.1
LPDDR  |-0.3V |0.2X Voo |08%Veao |Veeot0.3 [0.1xVeao [09xVeeo |01 |-0.1
!

M[E—A Bank iTA 10 5 DC HIBR# (.45 source il sink):

n*8mA, n /8% Bank #5] H ) 10 &= .

[} —A~ Bank it 10 BE HIRARE KT

GWb5AT-15
& 3-29 B I/O DC B S 4§14 (GW5AT-15)
- V. Viu VoL V0|.-| loo M [ lon M
Min [ Max Min Max (Max) (Min) (mA) |(mA)
LVCMOS33 |-0.3V [0.8V 2.0V 3.45V 0.4V Veio-0.4V |2 -2
LVTTL33 4 4
6 -6
8 -8
12 12
16 -16
0.2V Vecio-0.2V |01 [-0.1
LVCMOS25 |-0.3V |0.7V 1.7V Veciot0.3 0.4V Vecio-0.4V |2 -2
4 -4
6 -6
8 -8
12 12
16 -16
0.2V Vecio-0.2V |01 [-0.1
LVCMOS18 |-0.3V [0.35 x Vg0 | 0.65 X Veeio | Veciot0.3 0.4V Vecio.0.4V |2 -2
4 -4
6 -6
8 -8
12 12
16 -16
0.2V Vecio-02V |01 |-0.1
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3.3 DC M HE:

o Vi Vin Voo V(,t.I loL M1 |1y I
Min [ Max Min Max (Max) (Min) (mA) |(mA)
LVCMOS15 [-0.3V [0.35 x Veo | 0.65 X Vegio | Veeot0.3 | 0.4V Voeo-04V |2 -2
4 -4
6 -6
8 -8
12 -12
0.2V Veeo-02V 04 [-0.1
LVCMOS12 |-0.3V |0.35 x Ve | 0.65 X Vocio | Veciot0.3 | 0.4V Voo04V |2 -2
4 -4
6 -6
8 -8
0.2V Veeo-02V 04 [-0.1
LVCMOS10 |-0.3  |0.35 x Voero | 0.65 X Voero | 1.1V 0.4V Vo044V |2 2
4 -4
PCI33 0.3V |03xVeeo |05xVeeo |Veoot0.3 |0.4xVeeo  [09%xVeeo |15 |-05
SSTL33 | [-0.3V [Vegr02V | Vagrt0.2V | Vecot0.3 | Veeo/2-0.6 | Veco/2+0.6 |8 -8
SSTL33_ Il [-0.3V |Vegr-0.2V  |Vagrt0.2V | Vecot0.3 |Veeo/2-0.8 | Veco/2+0.8  |13.4 |-13.4
SSTL25 | [-0.3V [Vrer-0.15V | Vrgrt0.15V | Vooot0.3 | Vioeo/2-0.61 | Veeo/2+0.61 |8 -8
SSTL25 Il [-0.3V [Vrer0.15V | Vegrt0.15V | Vooo+0.3 | Veeo/2-0.81 |Veeo/2+0.81 [13.4 [-13.4
SSTL18 | |-0.3V |Vrer-0.125V | Vrer+0.125V [ Vego+0.3 | Veco/2-0.47 | Veco/2+0.47 |8 -8
SSTL18_ Il |-0.3V |Vrer-0.125V | Vagr+0.125V | Vecot0.3 | Veeo/2-0.6 | Veco/2+0.6  |13.4 |-13.4
SSTL15 | |-0.3V [Vegr-0.1V | Vaget 0.1V |Veco*t0.3 | Veeo/2-0.175 | Veeo/2+0.175 | 8 -8
SSTL135 | |03  |Vegr-0.09V |Vagrt0.09V | Vecot0.3 | Veeo/2-0.15 | Veeo/2+0.15 |8 -8
SSTL12. | |03 |[Vagr01V | Vegrt0.1V | Veeo*t0.3 [02xVeso |0.8xVeeo |01 |-0.1
HSTL18 | [-0.3V |Vegr-0.1V | Vrert 0.1V [Veoot0.3 | 0.40V Vooo-0.40V |8 -8
HSTL18 Il [-0.3V |Vrgr-0.1V | Vrert 0.1V |[Veoot0.3 | 0.40V Voeo-0.40V |16 |-16
HSTL15 | |-0.3V |Vegr-0.1V | Veert 0.1V |Veeo+0.3 | 0.40V Voeo-0.40V |8 -8
HSTL15 Il |-0.3V |Vegr-0.1V | Vegrt 0.1V |Veeo+0.3 | 0.40V Veeo-0.40V |8 -8
HSTL12 | |-0.3V |Vegr-0.1V | Vegrt 0.1V |Veeot0.3 [02xXVeeo  |0.8xVeeo |8 -8
HSUL12  |-0.3 |Veer-0.13V |Veert 013V |Veeo*0.3 [02XVeso  |0.8xVeeo |01 |-0.1
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3.3 DC M HE:

- Vi Vi VoL Vou lo " [lon M
Min [ Max Min Max (Max) (Min) (mA) |(mA)
LPDDR 0.3V [02XxVeeo 08X Veao  |Veaot0.3 [0.1xVeeo [0.9xVeeo 01 |-0.1
!
M[E—/> Bank T 10 KAL) DC HL R (145 source Al sink): []—A4> Bank AT 10 [ BHIRAGER T
n*8mA, n Fri% Bank #75] H11) 10 H &
3.3.5 =4 I/O DC B S 454
GWb5AT-138
# 3-30 £43 /O DC S 4F% (GW5AT-138)
AR 737 M &t R/ BB |REKX |8
Viem PAY L ITPANGEVAN Half the Sum of the |0.05 1.8 Y
Two Inputs
Vip Z i N1 1R (Differential Input Difference Between [+100 |+350 |+#600 |[mV
Threshold) the Two Inputs
™ i N HL I (Input Current) Power On or Power 20 HA
Off
Vob 7= fL g H LR (Output Voltage (Vop - Vom), Rt = 250 350 600 mV
Differential) 100Q
AVop 72 KL Y FU R (A2 49 [l (Change 50 mV
in VOD Between High and Low)
Vos 4 H ZE (Output Voltage Offset) [ (Vop + Vow)/2, Rr= [1.000 [1.250 [1.425 [V
100Q
AVos i H AR 4F (Change in VOS 50 mV
Between High and Low)
s o % LR Vop = 0V 2% 4 H 45 12 mA
%
GWb5AT-75
#+ 3-31 47 /O DC BS54 (GW5AT-75)
AR 5235 M S B BB | FX |8
Viem AR PG RS Half the Sum of the |0.05 1.8 v
Two Inputs
Vip Z 5% N 11FR (Differential Input | Difference Between [+100 |[+350 |+600 |[mV
Threshold) the Two Inputs
Iin i N\ HLIR (Input Current) Power On or Power 20 uA
Off
Voo 2 {84467 H4 FLE (Output Voltage (Vop-Vom), Rr=  |250 |350 [600 [mV
Differential) 100Q
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3.3 DC M HE

AR 3% M &t RN BB | BX |8
AVop 754G H LR AR A TG Tl (Change 50 mV
in VOD Between High and Low)
Vos % 295 (Output Voltage Offset) | (Vop + Vow)/2, Ry= [1.000 [1.250 (1.425 |V
100Q
AVos it ZE 454k (Change in VOS 50 mV
Between High and Low)
IS %EE% Eﬁjfli VOD =0V %E%iﬁﬁu”jﬁ 12 mA
%
GW5AT-60
R 3-32 £4 I/O DC BB S $514% (GW5AT-60)
B E{::3% M S B |BRE | RKX |8
Viem ARG N L Half the Sum of the |0.3 235 |v
Two Inputs
Vi Z5 i\ 1R (Differential Input Difference Between |+100 |[+350 |+600 [mV
Threshold) the Two Inputs
Iin % N\ HL I (Input Current) Power On or Power |- - 20 pA
Off
Vob Z= it H E (Output Voltage (Mop - Vom), Rt = 250 350 600 mV
Differential) 100Q
AVop % fL4 Hh HLF (19725475 FFl(Change _ _ 50 |mv
in VOD Between High and Low)
Vos % i %% (Output Voltage Offset) | (Vop + Vom)/2, Rr= [1.125 |1.25 1.375 |V
100Q
AVos i t 2548 16 (Change in VOS - - 50 mv
Between High and Low)
Is LK FELI Vop = OV P 4 45 | — - 12 mA
Pz
GW5AT-15
& 3-33 £4 /O DC BB S 4514 (GW5AT-15)
B 7373 M &t RN BB | BX B
Viem BN HE Half the Sum of the | 0.3 235 |V
Two Inputs
Vip Z i1 1R (Differential Input Difference Between [+100 |+350 |+#600 |[mV
Threshold) the Two Inputs
Iin i N\ HL (Input Current) Power On or Power |- - 20 pA
Off
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3 AR 3.3 DC HS 5
AR 3% M St s (BB | ®RKX | R
Voo Z= 14 1 L (Output Voltage (Vop - Vom), Ry = 250 350 600 mV
Differential) 100Q
AVep ZE 158 UK (1) A2 46 5 [l (Change - - 50 mV
in VOD Between High and Low)
Vos % 1 %5 (Output Voltage Offset) | (Vop + Vou)/2, Ry= [1.125 |1.25 [1.375 |V
100Q
AVos it 2548 16 (Change in VOS _ - 50 mv
Between High and Low)
ls JoL B Vop = OV Wik th A | - - 12 mA
P
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3 HAHE 3.4 AC JFoh5E

3.4 AC FFx451

3.4.1 CFU Frx451%
% 3-34 CFU RIS %
" Cc2/11 C1/10 n
B i::3%) B
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 I 4 381) 217 2 iy HH ) ) 0.200 0.230 0.250 0.288 ns
3.4.2 BSRAM FF <454
% 3-35 BSRAM K FE#
. Cc2/i11 C1/10 N
AR fiid L2
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 FFX451%
% 3-36 DSP BIFS#
: c2/11 c1/10 N
B E{::3% =272
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)
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3 AR 3.4 AC JF 45

3.4.4 Gearbox FF 454

GWb5AT-138

%% 3-37 Gearbox Bt &%

AR Ei::pu RAEN By
FMAXppr 1:2 Gearbox i\ 10 K HATIHE R 400 Mbps
FMAXpesa 1:4 Gearbox ¥\ 10 iz K ATIHER 800 Mbps
FMAXvipeo 1:7 Gearbox i\ 10 Ok 473K 1500 Mbps
FMAX pess 1:8 Gearbox %\ 10 Ok 47 % 1500 Mbps
FMAX pesto 1:10 Gearbox i\ 10 i K H {7 % 1500 Mbps
FMAX pes1a 1:14 Gearbox #i A\ 10 i KHATIHR 1500 Mbps
FMAXpesis 1:16 Gearbox #i A 10 i KHATIH R 1500 Mbps
FMAX pes32 1:32 Gearbox #ii \ 10 5 K H {7 %K 1500 Mbps
FMAXoppr 2:1 Gearbox it 10 fx K HATH 400 Mbps
FMAXosgra 4:1 Gearbox #irth 10 K #4785 800 Mbps
FMAXovioeo 7:1 Gearbox it 10 5K HATH R 1600 Mbps
FMAXosers 8:1 Gearbox it} 10 f K HATH R 1600 Mbps
FMAXoser1o 10:1 Gearbox % 10 i KHATIHR 1600 Mbps
FMAXoser16 16:1 Gearbox 4t} 10 5 K 5 473 % 1600 Mbps

!

NI A KB 10 3B 48 1 B e T P, SERs FE H AR 1P e

GWb5AT-75

%% 3-38 Gearbox I FF&#

&R P REAEN By
FMAX ppr 1:2 Gearbox i\ 10 5 K HATIHE R 400 Mbps
FMAX pesa 1:4 Gearbox ¥\ 10 iz K ATIHE 800 Mbps
FMAXvipeo 1:7 Gearbox i\ 10 Ok 47K 1500 Mbps
FMAX pess 1:8 Gearbox %\ 10 Ok 47 % 1500 Mbps
FMAX pesto 1:10 Gearbox i\ 10 K H {7 % 1500 Mbps
FMAX pes1a 1:14 Gearbox #i A\ 10 i KHATIHR 1500 Mbps
FMAXpess 1:16 Gearbox #i A 10 i KHATIH R 1500 Mbps
FMAX pes32 1:32 Gearbox #ii \ 10 K H {7 K 1500 Mbps
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3 AR 3.4 AC J¥ 4
AR i35 RAE =R 72
FMAXoppRr 2:1 Gearbox it 10 fx K HATHF 400 Mbps
FMAXosgra 4:1 Gearbox #irt 10 5K HATH R 800 Mbps
FMAXovioeo 7:1 Gearbox it 10 f K HATH R 1600 Mbps
FMAXosers 8:1 Gearbox #iiHi 10 £ K H AT % 1600 Mbps
FMAXoser1o 10:1 Gearbox #i ! 10 & KHATHEE 1600 Mbps
FMAXoser16 16:1 Gearbox #i it 10 K HATIHE R 1600 Mbps

!

CILE AR KB 10 3848 1 f ey TP, SERos BE H AR 1P e

GWb5AT-60

%% 3-39 Gearbox BT FE&

AR Ei::pu BAE By
FMAXppr 1:2 Gearbox ¥ 10 iz K ATIHR 400 Mbps
FMAX pesa 1:4 Gearbox i\ 10 Ok 4T 800 Mbps
FMAXvipeo 1:7 Gearbox i\ 10 Ok 47 % 1600 Mbps
FMAX pess 1:8 Gearbox ¥\ 10 5 K H 178 % 1600 Mbps
FMAXpeso 1:10 Gearbox #i A\ 10 fi KHATIHR 1600 Mbps
FMAX pes1a 1:14 Gearbox #i A 10 i KHATH R 1600 Mbps
FMAX pes1s 1:16 Gearbox #i \ 10 K H {7 %K 1600 Mbps
FMAX pEsss 1:32 Gearbox i\ 10 fx K H T8 1600 Mbps
FMAXoppRr 2:1Gearbox it 10 f K HATIHER 400 Mbps
FMAXosgra 4:1 Gearbox #irt 10 5K AT H R 800 Mbps
FMAXovioeo 7:1 Gearbox it 10 f K HATH R 2000 Mbps
FMAXosers 8:1 Gearbox #iiHi 10 £ K H AT % 2000 Mbps
FMAXoser1o 10:1 Gearbox % 10 & KHATHEE 2000 Mbps
FMAXoser16 16:1 Gearbox it 10 i KHATIHER 2000 Mbps

!

O A KB 10 3848 1 f i TP, SR BE i BLAK IP g

GWb5AT-15

%= 3-40 Gearbox RS

AR Ei::pu EAE By
FMAX ppr 1:2 Gearbox i\ 10 K H AT % 400 Mbps
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3 AR 3.4 AC JFRFs1E
AR ik mAEM B
FMAX pesa 1:4 Gearbox i\ 10 Ok 472 800 Mbps
FMAXvipeo 1:7 Gearbox %\ 10 5 K AT % 1600 Mbps
FMAX pess 1:8 Gearbox i\ 10 K H 7% 1600 Mbps
FMAXpeso 1:10 Gearbox #i A 10 i KHATIHR 1600 Mbps
FMAX pes1a 1:14 Gearbox i\ 10 & KHATHEE 1600 Mbps
FMAX pes1e 1:16 Gearbox i\ 10 f KHTH K 1600 Mbps
FMAX pEsss 1:32 Gearbox i\ 10 fix K H 7% 1600 Mbps
FMAXoppr 2:1Gearbox #irth 10 K HATH R 400 Mbps
FMAXosgra 4:1 Gearbox #irth 10 K HATHE 800 Mbps
FMAXovipeo 7:1 Gearbox i th 10 H K HATHZ 2000 Mbps
FMAXosers 8:1 Gearbox #iit 10 i K HATHFE 2000 Mbps
FMAXoser1o 10:1 Gearbox #i ! 10 K H {7 K 2000 Mbps
FMAXoser1s 16:1 Gearbox #iith 10 i KHATHF 2000 Mbps

!

CIPE AL B 10 1B 4RI s B R, S bR P Hh B A 1P g

3.4.5 /AR R iR H R I K

T 3-41 |y AEhiR5% 88 T X Frit
BFR WA =/MVE HAE RAE
fmax IR 7 g AR (0°C ~ + 85°C) 199.5 MHz 210MHz 220.5MHz
b R v i 1 412 (-40°C ~ +100°C) 189 MHz 210MHz 231MHz

tor iy i 4% Duty Cycle - 50% -

3.4.6 PLL FF <4tk

GW5AT-138

% 3-42 PLL FFoR45M
2% ik RESS BT | &E
c2/ c1/10
Finmax Maximum Input Clock Frequency 800 800 MHz
Finvin Minimum Input Clock Frequency 19 19 MHz
Feromax Maximum Frequency at the Phase Frequency |81.25 81.25 MHz
Detector
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3 MR 3.4 AC JF A
REFR
g ik B[ &E
C2/I1 c1/10
Feromin Minimum Frequency at the Phase Frequency |19 19 MHz
Detector
FinuiTTER Maximum Input Clock Period Jitter < 20% of clock input period or 1 ns Max
FinouTy Minimum Allowable Input Duty Cycle: 19-49 25 25 %
MHz
Minimum Allowable Input Duty Cycle: 50-199 |30 30 %
MHz
Minimum Allowable Input Duty Cycle: 200-399 | 35 35 %
MHz
Fyvcomin Minimum PLL VCO Frequency 650 650 MHz
Fyvcomax Maximum PLL VCO Frequency 1300 1300 MHz
Few Low PLL Bandwidth at Typical 1 1 MHz
High PLL Bandwidth at Typical 4 4 MHz
Tstatrunoreser | Static Phase Offset of the PLL Outputs +/- 50 +/-50 ps
Turrer ced ek | PLL Output cycle-cycle Jitter Thru <300 <300 ps Bl
HCLK=100MHz
PLL Output cycle-cycle Jitter Thru HCLK <30 <30 muUl
<100MHz
PLL Output cycle-cycle Jitter Thru PCLK <400 <400 ps
2100MHz
PLL Qutput cycle-cycle Jitter Thru PCLK <40 <40 muUl
<100MHz
Tyrrer py_pcik | PLL Output period Jitter Thru HCLK=2100MHz | <300 <300 ps
PLL Output period Jitter Thru HCLK <100MHz | <30 <30 mul
PLL Output period Jitter Thru PCLK 2100MHz | <400 <400 ps
PLL Output period Jitter Thru PCLK <100MHz | <40 <40 mul
TouTouTy PLL Output Clock Duty Cycle Precision <50 <50 mUl (114l
TLockmax PLL Maximum Lock Time 1 1 ms
FouTtmax PLL Maximum Output Frequency 800 800 MHz
Foutmin PLL Minimum Output Frequency 6.25 6.25 MHz |[@
TexTFOVAR External Clock Feedback Variation < 20% of clock input period or 1
ns Max
RSTwinrpuLSE Minimum Reset Pulse Width 10 10 ns

!

o UNZINR B 2 2 T B P 4 2R .
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3 MR 3.4 AC JFRA4F1E
o P3| Cascade #5Ui, £ Divider AT LA AR 75 21 58 A o AT R
o BVt Bh a2 AN BOUEAR G, I I HE TR BB (1 AR A AR
o U EFH) 10 L fH) duty cycle i£4:%% Clock Tree K50 .
GWb5AT-75
% 3-43 PLL FF <4514
EEFR
% ik B (&
C2/11 c1/10
Finmax Maximum Input Clock Frequency 800 800 MHz
Finvin Minimum Input Clock Frequency 19 19 MHz
Feromax Maximum Frequency at the Phase Frequency |81.25 81.25 MHz
Detector
Feromin Minimum Frequency at the Phase Frequency |19 19 MHz
Detector
FinoiTTER Maximum Input Clock Period Jitter < 20% of clock input period or 1 ns Max
Finouty Minimum Allowable Input Duty Cycle: 19-49 25 25 %
MHz
Minimum Allowable Input Duty Cycle: 50-199 |30 30 %
MHz
Minimum Allowable Input Duty Cycle: 200-399 | 35 35 %
MHz
Fyvcomin Minimum PLL VCO Frequency 650 650 MHz
Fyvcomax Maximum PLL VCO Frequency 1300 1300 MHz
Few 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
Turrer_ccJ_meik | PLL Output cycle-cycle Jitter Thru <300 <300 ps 3]
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_pu_pcik | PLL Output period Jitter Thru HCLK2100MHz [ <300 <300 ps
PLL OQutput period Jitter Thru HCLK <100MHz | <30 <30 muUl
PLL Output period Jitter Thru PCLK 2100MHz | <400 <400 ps
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3 AU 3.4 AC JTRFs1E
5% ik RESS B (&iE
C2/1 C1/10
Tyrrer_py_pcik | PLL Output period Jitter Thru PCLK <100MHz | <40 <40 muUl
ToutouTy PLL Output Clock Duty Cycle Precision <50 <50 muUl (11,141
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 ([
TexTrDVAR External Clock Feedback Variation < 20% of clock input period or 1
ns Max
RSTwminpuLSE Minimum Reset Pulse Width 10 10 ns
!
o UNZ B 5 T B 45 2R
o PIiF] %] Cascade #:URT, 24 Divider AT LA AR 15 3 58 AR 4 AR
o Bl tH ) 2 A FRIVEAR 5C, 12 R 2 TARRH3h 1 R AE AR
o M FER|N 10 L1¥ duty cycle 545 Clock Tree [F520H .,
GWS5AT-60
% 3-44 PLL FFo&45M
8% ik RESH Bl (&FE
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 |87.5 87.5 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
Minimum Allowable Input Duty Cycle: 200-399 | 35 35 %
MHz
Fvcomin Minimum PLL VCO Frequency 700 700 MHz
Fyvcomax Maximum PLL VCO Frequency 1400 1400 MHz
Faw Low PLL Bandwidth at Typical 1 1 MHz
DS981-1.1
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3 HA K 3.4 AC JFo=h5E

REFR
g ik B[ &E
Cc2/11 C1/10
Faw High PLL Bandwidth at Typical 4 4 MHz
TstatrraorrseT | Static Phase Offset of the PLL Outputs +/- 50 +/-50 ps
Turrer ced ek | PLL Output cycle-cycle Jitter Thru <300 <300 ps Bl
HCLK=100MHz
PLL Output cycle-cycle Jitter Thru HCLK <30 <30 muUl
<100MHz
PLL Output cycle-cycle Jitter Thru PCLK <400 <400 ps
>100MHz
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 mul
PLL Output period Jitter Thru PCLK 2100MHz | <400 <400 ps
PLL Output period Jitter Thru PCLK <100MHz | <40 <40 mul
ToutouTy PLL Output Clock Duty Cycle Precision <50 <50 mUl (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 [@
TexTEDVAR External Clock Feedback Variation < 20% of clock input period or 1
ns Max
RSTwinpuLSE Minimum Reset Pulse Width 10 10 ns

!

o UNZIR B 2 Fe T B P 45 2R

o 143 Cascade #ixUf, £~ Divider AT LLH: B 5 21 5 A )46 H AT%

o B BLEN AN IVEAR G, 12 HE B TR (R S 3R AE i AV
o B EHH) 10 L duty cycle if4:%% Clock Tree [N

GWb5AT-15
% 3-45 PLL FF L4514
REFR
2H 37 By | &EFE
C2/11 C1/10
Finvax Maximum Input Clock Frequency 800 800 MHz
Finvin Minimum Input Clock Frequency 19 19 MHz

DS981-1.1 85(102)




3 AR 3.4 AC JFRA4¢1E
REFR
g ik B[ &E
C2/I1 c1/10
Fpromax Maximum Frequency at the Phase Frequency [87.5 87.5 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
FinouTty Minimum Allowable Input Duty Cycle: 19-49 25 25 %
MHz
Minimum Allowable Input Duty Cycle: 50-199 |30 30 %
MHz
Minimum Allowable Input Duty Cycle: 200-399 | 35 35 %
MHz
Fvcomin Minimum PLL VCO Frequency 700 700 MHz
Fyvcomax Maximum PLL VCO Frequency 1400 1400 MHz
Faw Low PLL Bandwidth at Typical 1 1 MHz
High PLL Bandwidth at Typical 4 4 MHz
TstatenaoreseT | 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 HCLK <30 <30 mul
<100MHz
PLL Qutput 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
RSTwinpuLsE Minimum Reset Pulse Width 10 10 ns
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3 HA KR 3.4 AC JFo85E

S

o UNZ IR A fe i T AU B 4 2

o P13 Cascade #3UI, A~ Divider 1 LLH A5 31 5 AIG I 4 H A%

o Bl PLBh 2 AN IUEAR G, B B TR B 0 S AR 1 i AU
o U FEF) 10 ¥ duty cycle 8452 Clock Tree (50
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3.5 Gigabit Transceiver %514

3.5 Gigabit Transceiver 1%
3.5.1 Gigabit Transceiver DC %4

#=z 3-46 Gigabit Transceiver DC %1%

AR 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
R 3-47 RHI SR AR A MR R
. C2/11 c1/10 n
ERRR 302 — —— -1
Flip Chip | Wire Bond | Flip Chip | Wire Bond
BRAR B F (85 =t ) AR (A ) | 12.5 8 10.3125 |8 Gbps
/NI B 270 270 270 270 Mbps
HikE BRI (Y ) |8 8 8 8 Gbps
/N R 270 270 270 270 Mbps
!
o UGS Hoilt o P I BRE AR«

o IR FEMNH], KA

o BIMIE R RAE

DS981-1.1
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3 AR 3.6 MIPI D-PHY
3 3-48 PLL #5%
. C2/11 / C1/10 n
BRRIHR &t : Vi
Min Max
Channel PLL TAEVEH 1.25 6.5 GHz
Quad PLL O TAEVEH 1.25 6.5 GHz
Quad PLL 1 TAEEH 3.8 6.5 GHz
Output lane divider! 1/2/4/8
E!
1@ 3 4 FH] Output lane divider 7] DL SZH B AR %
7 3-49 SE P XHFE
) C2/11/C1/10 .
BFR ik & - 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
TbcRreFCLK Reference clock duty cycle | Transceiver PLL |40 50 60 %
only
% 3-50 PLL $izERT[E)iERD
C2/11/C1/10
AR 3% Units
Min. Typ. Max.
TapLLLoCK Initial PLL lock - - 2 ms
3.6 MIPI D-PHY
3.6.1 MIPI D-PHY I NEL S 4%
3 3-51 SIE(ES) M DC Fit
AR iR xH Min. Typ. Max. |Unit
VeMRrx Common-mode Voltage |- 70 - 330 mV
in High Speed Mode
VibTH Differential Input HIGH |0.08 Gbps =DataRate= |70 - - mV
Threshold 1.5 Gbps
1.5 Gbps =DataRate= |40 - - mV
2.5 Gbps
DS981-1.1
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3 AR 3.6 MIPI D-PHY
AR ik & Min. Typ. Max. |[Unit
VipTL Differential Input LOW [ 0.08 Gbps =DataRate= |- - -70 mV
Threshold 1.5 Gbps
1.5 Gbps =DataRate= |- - -40 mV
2.5 Gbps
Vinus Input HIGH Voltage(for |- - - 460 mV
HS mode)
V\LHs Input LOW Voltage - -40 - - mV
VTERM-EN Single-ended voltage for | - - - 450 mV
HS Termination Enable
Zp Differential Input - 80 100 120 Q
Impendance
% 3-52 BR(E5) BN AC 1M
AR iR & Min. Typ. Max. | Unit
AN Common-mode 0.08 Gbps =DataRate= | - - 100 mV
Vemrx(HF) | Interference(>450 MHz) | 1.5 Gbps
1.5 Gbps =DataRate= |- - 50 mV
2.5 Gbps
AVeurx(LF) | Common-mode 0.08 Gbps =DataRate = |-50 - 50 mV
Interference(50MHz~450 | 1.5 Gbps
MHz) 1.5 Gbps =DataRate= |-25 ] 25 mv
2.5 Gbps
Cewm Common-mode - - - 60 pF
Termination
% 3-53 {RIFE(Sim) A DC $it
AR ik &% Min. Typ. Max. |Unit
ViH Low Power Mode Input | - 760 - - mV
HIGH Voltage
Vi Low Power Mode Input | - - - 550 mV
LOW Voltage
Vivst Low Power Mode Input | - 25 - - mV
Hysteresis
I EAk Pin Leakage Current |- -100 - 100 uA
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3 AR 3.6 MIPI D-PHY
3.6.2 MIPI D-PHY #ijtH B S 4514
GWb5AT-138
& 3-54 {KThFE () M DC 451 (GW5AT-138)
AR iR i Min. Typ. Max. [ Unit
Vou Low Power Mode 0.08 Gbps =DataRate= [ 1.1 1.2 1.3 \%
Thevenin Output High [ 1.5 Gbps
Level Voltage DataRate > 1.5Gbps ~ |0.95 - 13 |mv
VoL Low Power Mode - -50 - 50 mV
Thevenin Output Low
Level Voltage
Zop Output Impedance in |- 110 - - Q
LP mode
& 3-55 {RIHFE(5uR) Hitd AC FFi (GW5AT-138)
AR iR i Min. Typ. Max. |Unit
tr 15%~85% Rise Time |- - - 25 ns
tr 85%~15% Fall Time |- - - 25 ns
treoT HS-LP Mode Rise and | - - - 35 ns
Fall Time, 30%~85%
CiLoap Load Capacitance - 0 - 70 pF
GWbSAT-75
3 3-56 {KIh#E(%im) Ml DC %1% (GW5AT-75)
AR ik = Min. Typ. Max. |Unit
Von Low Power Mode 0.08 Gbps =DataRate= | 1.1 1.2 1.3 \%
Thevenin Output High [ 1.5 Gbps
Level Voltage DataRate > 1.5Gbps | 0.95 - 13 |mv
Vou Low Power Mode - -50 - 50 mV
Thevenin Output Low
Level Voltage
Zop Output Impedance in |- 110 - - Q
LP mode
3= 3-57 {RThFE(BiR) M AC Fridt (GW5AT-75)
B 3% %1 Min. Typ. Max. |Unit
tr 15%~85% Rise Time |- - - 25 ns
te 85%~15% Fall Time |- - - 25 ns
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3 AR 3.6 MIPI D-PHY
AR ik & Min. Typ. Max. | Unit
treOT HS-LP Mode Rise and | - - - 35 ns
Fall Time, 30%~85%
Cioap Load Capacitance - 0 - 70 pF
GWb5AT-60
< 3-58 {ERIHFE(B4R) Hit! DC 451% (GW5AT-60)
AR iR xH Min. Typ. Max. |Unit
Von Low Power Mode 0.08 Gbps =DataRate= [ 1.1 1.2 1.3 \Y
Thevenin Output High | 1.5 Gbps
Level Volt
evel votlage DataRate > 1.5Gbps | 0.95 . 13 |mv
VoL Low Power Mode - -50 - 50 mV
Thevenin Output Low
Level Voltage
Zop Output Impedance in |- 110 - - Q
LP mode
% 3-59 {KThFE(Eim) Hillh AC F#i% (GW5AT-60)
AR i3 *H Min. Typ. Max. |Unit
tr 15%~85% Rise Time |- - - 25 ns
t 85%~15% Fall Time |- - - 25 ns
treoT HS-LP Mode Rise and | - - - 35 ns
Fall Time, 30%~85%
Cioap Load Capacitance - 0 - 70 pF
& 3-60 SiR(E4) #it DC 4514 (GW5AT-60)
AR 3% & Min. |[Typ. |Max. |Unit
Vemtx Common-mode Voltage in - 150 200 250 mV
High Speed Mode
|VCMTX(1,0)| VCMTX Mismatch Between - - - 5 mV
Differential HIGH and LOW
Vool Differential Output Voltage |D-PHY-P — D-PHY-N| [ 140 200 270 mV
| AVop| VOD Mismatch Between - 14 mV
Differential HIGH and LOW
VoHHs Single-Ended Output HIGH - - - 360 mV
Voltage
Zos Single-Ended Differential - 40 50 62.5 Q
Output Impendance
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3 AR 3.6 MIPI D-PHY
AR ik & Min. |Typ. |Max. [Unit
NZps Zos mismatch - - - 10 %
3% 3-61 EIR(ES) #¥iH AC $iE(GW5AT-60)
AR iR & Min. Typ. |Max. |Unit
AVeurx(HF) Common-mode - - - 15 mVrms
Variation(>450 MHz)
AVeurx(LF) Common-mode - - - 25 mVrms
Variation(50MHz~450
MHz)
tHs-PREPARE Time Interval of The Final | - 40ns + |- 85ns + [ns
LP-00 State before 4*Ul 6*Ul
enabling HS mode
ths-prepare T ths. | The Minimum duration of | - 145ns + | - - ns
ZERO driving the extended Data 10*UI
HS-0 prior to starting HS
sysnc sequence
tr 20%~80% Rise Time 0.08 Gbps =DataRate=1 |- - 0.3 ul
Gbps
1 Gbps =DataRate=1.5 |- - 0.35 Ul
Gbps
DataRate=1.5 Gbps 100 - - ps
1.5 Gbps =DataRate=2.5 |- - 0.4 ul
Gbps
DataRate>1.5 Gbps 50 - - ps
te 20%~80% Fall Time 0.08 Gbps =DataRate=1 |- - 0.3 Ul
Gbps
1 Gbps =DataRate=1.5 |- - 0.35 Ul
Gbps
DataRate=1.5 Gbps 100 - - ps
1.5 Gbps =DataRate=2.5 |- - 0.4 ul
Gbps
DataRate>1.5 Gbps 50 - - ps
ths-TRAIL The Duration of The - 60ns + |- - ns
Inverted Final Differential 4*UI
State Following The Last
Payload Data Bit
teot Combination of tystra. | - - - 105ns + | ns
and treot 12*UlI
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3 AR 3.6 MIPI D-PHY
GWb5AT-15
7= 3-62 {RINFE (%) #ith DC 451 (GW5AT-15)
AR ik & Min. Typ. Max. |Unit
Von Low Power Mode 0.08 Gbps =DataRate= | 1.1 1.2 1.3 \%
Thevenin Output High [ 1.5 Gbps
Level Voltage DataRate > 1.5Gbps | 0.95 - 13 |mv
VoL Low Power Mode - -50 - 50 mV
Thevenin Output Low
Level Voltage
Zop Output Impedance in |- 110 - - Q
LP mode
< 3-63 {KINFE(Em) Ml AC FHi% (GW5AT-15)
AR iR & Min. Typ. Max. |Unit
tr 15%~85% Rise Time |- - - 25 ns
te 85%~15% Fall Time |- - - 25 ns
treoT HS-LP Mode Rise and | - - - 35 ns
Fall Time, 30%~85%
CiLoap Load Capacitance - 0 - 70 pF
* 3-64 iR (E4) i DC 4514 (GW5AT-15)
AR e H Min. |Typ. |Max. [Unit
Vemtx Common-mode Voltage in - 150 200 250 mV
High Speed Mode
IVemxa,o)l Veurx Mismatch Between - - - 5 mV
Differential HIGH and LOW
[Vopl Differential Output Voltage |D-PHY-P — D-PHY-N| [ 140 200 270 mV
| AVopl VOD Mismatch Between - 14 mV
Differential HIGH and LOW
VOHHs Single-Ended Output HIGH - - - 360 mV
Voltage
Zos Single-Ended Differential - 40 50 62.5 Q
Output Impendance
NZos Zos mismatch - - - 10 %
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3 AR 3.6 MIPI D-PHY
3 3-65 EE(E4) i AC $5M (GW5AT-15)
B 3% g Min. Typ. [Max. [Unit
AVeurx(HF) Common-mode - - - 15 mVrms
Variation(>450 MHz)
AVemrx(LF) Common-mode - - - 25 mVrms
Variation(50MHz~450
MHz)
tHs-PREPARE Time Interval of The Final | - 40ns + |- 85ns + [ns
LP-00 State before 4*Ul 6*Ul
enabling HS mode
tus-prepare T ths. | The Minimum duration of | - 145ns + | - - ns
ZERO driving the extended Data 10*UI
HS-0 prior to starting HS
sysnc sequence
tr 20%~80% Rise Time 0.08 Gbps =DataRate=1 |- - 0.3 Ul
Gbps
1 Gbps =DataRate=1.5 |- - 0.35 Ul
Gbps
DataRate=1.5 Gbps 100 - - ps
1.5 Gbps =DataRate=2.5 |- - 0.4 ul
Gbps
DataRate>1.5 Gbps 50 - - ps
tr 20%~80% Fall Time 0.08 Gbps =DataRate=1 |- - 0.3 ul
Gbps
1 Gbps =DataRate=1.5 |- - 0.35 Ul
Gbps
DataRate=1.5 Gbps 100 - - ps
1.5 Gbps =DataRate=2.5 |- - 0.4 ul
Gbps
DataRate>1.5 Gbps 50 - - ps
ths-TRAIL The Duration of The - 60ns + |- - ns
Inverted Final Differential 4*UI
State Following The Last
Payload Data Bit
teot Combination of tys tra. | - - - 105ns + | ns
and tgeot 12*Ul
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3 AR 3.6 MIPI D-PHY
3.6.3 MIPI D-PHY FF 54514
3% 3-66 MIPI D-PHY RX FF<H5%
EEEFER | FH Fmin(#28E) |Fmax(#E@BE) | B4
c2/11 - - 2.5 Gbps
C1/10 - - 25 Gbps
% 3-67 MIPI D-PHY TX FF 34544
EEEFR | FH Fmin($8/F) |Fmax($#EBE) |8
c2/n - - 2.5 Gbps
C1/10 - - 2.5 Gbps
3.6.4 HHERT ST AT
% 3-68 SRR BITFEALSE
B iR &5 Min. Typ. Max. |Unit
Tskew(TX) Data to Clock Skew 0.08 Gbps =DataRate= |-0.15 - 0.15 UIINST
1.5 Gbps
1.5 Gbps =DataRate= |-0.2 - 0.2 UIINST
2.5 Gbps
Tsetup(RX) Input Data Setup 0.08 Gbps =DataRate= [ 0.15 - - ul
Before CLK 1.5 Gbps
1.5 Gbps =DataRate= |0.2 - - Ul
2.5 Gbps
Thow(RX) Input Data Hold After [0.08 Gbps =DataRate= [0.15 - - ul
CLK 1.5 Gbps
1.5 Gbps =DataRate= 0.2 - - Ul
2.5 Gbps
Fin Input frequency to - 19 - 400 MHz
GPLL for DPHY
ul Ulinst - - - 12.5 ns
Instantaneous
Ul Variation AUI 0.08 Gbps =DataRate= |-0.1 - 0.1 ns
1.5 Gbps
DataRate > 1.5Gbps -0.05 - 0.05 ns
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3 HA KR 3.7 MIPI C-PHY JF 43t

3.7 MIPI C-PHY FF 43514

3= 3-69 MIPI C-PHY RX FF&4514¢

BEFR & Fmin(B18B k) |Fmax(BEEBEN) |2
C2/11 Vce=0.9V; Vppam =1.05V - 2.3 Gsps
Vce=0.9V; Vppam =0.9V - 2 Gsps
C1/10 Vee=0.9V; Vppam =1.05V - 2 Gsps
Vee=0.9V: Vppau =0.9V - 1.8 Gsps
!

o [ HLRIHIE: Vcc=0.9V; Vppam=0.9V ; Vppxm=1.8V ; Vpprom=1.2Vo

o 21 GW5AT-LV60UG225HC2/11 J GW5AT-LVB0UG225HC1/I0 #5411 Fmax 7] LLik #| 2.5Gsps.

%2 3-70 MIPI C-PHY TX FF4514:

REFR |EH Fmin(#EIE F) Fmax(# B [F) Bl
Cc2/11 - - 2.5 Gsps
C1/10 - - 25 Gsps

3.8 dmIZE O iR
GWS5AT %741 FPGA 7= i 1 2 1 GowinCONFIG fit Efi=: SSPI. MSPI. Master
CPU. Slave CPU. Master SERIAL. Slave SERIAL /% PCle., V4% pHE S

e UG704, Arora V 138K & 75K FPGA /=17 4 FEIT B F
e UG718, Arora V 60K FPGA /=4 4 721 B FH
e UG720, AroraV 15K FPGA /=4 4 F2H B FH
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http://cdn.gowinsemi.com.cn/UG704.pdf
http://cdn.gowinsemi.com.cn/UG718.pdf
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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

DS981-1.1

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 S B AR IR ]

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

R T T
Product Series _l—— Grade
GW5SAT 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 CS234  (WLCSP234, 0.4mm)
60: 59.9K LUTs FPG676A (FCPBGAB76A, 1.0mm)
75: 86.7K LUTs PG676A (PBGAG76A, 1.0mm)
138: 138.3K LUTs PG484A (PBGA484A, 1.0mm)

PG484 (PBGA484, 1.0mm)
UG484 (UBGA484, 0.8mm)
UG324A (UBGA324A, 0.8mm)
UG324S (UBGA324S, 0.8mm)
UG324 (UBGA324, 0.8mm)
UG225 (UBGA225, 0.8mm)
UG225H (UBGA225H, 0.8mm)
MG132 (MBGA132, 0.5mm)

E!
o T VRANIE R R EMBORE S 1.2 7 (5 B A o
o FF 73 JEE S 1R /N B e (Little Beee) 2 Tk 45 1 AR B SR A A AN )

o e IR I ERAR N, W C2/11, CA/10 25, 30 7 it R 2 T ks, Bt BAR — 85 5 Al LA
I A2 AV R (DAY REFH(C)e TR & sl 100°C, il f sl 85°C, Fir LAIA] — it A e il 2%
N R AL 2, AE T2 N FH s AR L K 1

4.2 B EARIR A

s PR A T R BN T SHE R, Bl 4-3 FroR.
] 4-3 B8 f-E HARIR RO

] ]
Part Numbert —— XXXXXXXXXX
Part Number —— Xx)xxXx XXXXXXXXXX XXXX Part Number™ — P> XXXXX XXXXX
Date Code —» YYWWXXXX Date Code —— P> YYWWXXXX
Lot Number —LLLLLLLLL Lot Number —P>LLLLLLLLL

!
U b A E R —4T 55 47 4“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

ARiE. Ge0giE E =t aX
ADC Analog to Digital Converter R e 3
AER Advanced Error Reporting R R
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http://cdn.gowinsemi.com.cn/UG984.pdf
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http://cdn.gowinsemi.com.cn/UG1224.pdf

5 KT AFM

5.3 Rifi. 4iWgi5

RiE GaBEE ==X 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
RiE GalgiE = ax

OTP One Time Programmable — AT Y A

PCle Peripheral Component Interface Express SRR I b i

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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