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1 B bl iE 1 B il iE 2 i il iE 2 i il E
'\gp' C-PHY 2 |25Gsps (RX/  [2.5Gsps (RX/ |- -
(Gsps) ), ),
3 =4 EE 3 =S EE
ADC 1 2 2 2
GPIO Bank #i 4 11 6 6
K GPIO % 53 320 312 312
¥ H & 0.9V/1.0V 0.9V/1.0V/1.2V 0.9V/1.0V 0.9V/1.0V
!

o UIAN[E [t 3 7 1) Transceiver AN, b Jydm KA .
o [ Transceiver 1] SCHFI & i 2 AR T4 258 5

o BURTEE %2 A 3 KF MIPI D-PHY LK 3 K MIPI D-PHY (@B HEA R, Shib i KME.

o FIC-PHY RX (IR T L s . S8 (IR RS K 338, VRIS 16 2% 3.8 MIPI C-PHY 711,

DS981-1.1.2
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o BliF K GPIO HUe 5 8 - EAN 32 B 35 PR 1] (45 00 T AT AR L A B K GPIO % . Bkt 3 vhaT H s K P
/O ¥EES % £ 1-2. £ 1-3. £ 14 }f# 1-5,
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% 1-2 GW5AT-138 BH4HEER

ESESS GW5AT-138
B |RsT  [BARPI0 MiPI
” y % (mm) | (mm) | (True LVDS T iversl!
AR il ik ( u ransceiversii o\ e
Pair)
FPG676A| FCPBGA | Flip Chip |1.0 27x27 311 (150) 8 RX
8 Hf i,
2 I phidiE
PG676A | PBGA Wire Bond | 1.0 27x27 1311 (150) 8 RX
8 i,
2 B s
PG484A | PBGA Wire Bond | 1.0 23x23 1291 (143) 4 -
PG484 PBGA Wire Bond | 1.0 23x23 |271 (133) 4 RX
8 i,
2 B
UG324A |UBGA Wire Bond | 0.8 15x15 | 141 (68) 4 RX
8 i miH,
2 [
E!

o IPBGA/UBGA #}#: Transceivers (1038 3 &z 5 7] LLE F 10.3125 Gbps, iRt 8 Gbps i, H Rk
EE, ASCFRE RN -

o " FCPBGA #3#4 Transceivers [ % &% &= il LLIAZ] 12.5 Gbps.

%% 1-3 GW5AT-75 &2 ER
3¢ GW5AT-75
B | R~r
BF1/0 MIPI
R ) ik (mm) [ (mm) syl
B i ik (True LVDS Pair) Transceivers Py i
UG484 UBGA Wire Bond [ 0.8 19x19 311 (150) 8 RX
8 i fHimis,
2 I Bpis s
!
UlTransceivers f3i# % i = A LLIAF] 10.3125 Gbps, i Fi#id 8 Gbps I, Wit HER, ASSCRF Bz
M.
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1 7= AR 1.2 P25 B A%
%< 1-4 GW5AT-60 B3 ER
ES B GWS5AT-60
B R+ |BAA~I10
- [MIPI MIPI
o |4k | (mm)|(MmM) | (Trye LVDS e
= RE | L (Tru ivers!! | D-PHY ##% |C-PHY %
Pair)
CS234 |wLCSP|Wire |0.4 |7.4x5.4132 (63) 4 RX/TX RX/TX
Bond 4 HEmiE, |3 N=2%0E
1 WfepiEE | EIE
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 FEE, |3 =g
1 WfpPEE | EIE
UG225H |UBGA |Wire |0.8 |13x13 [113(53) 4 RX/TX RX/TX
Bond 4 HEmiE, |3 =4%0E
1 WfepiEE | EIE
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 FHREIE, (34N =ZEE
1 HppiEE |
pe g
Ul Transceivers i R i = i) LA $) 10.3125 Gbps, 43RS 8 Gbps I, R FitR L HEE, A RS RN
=58
%< 1-5 GW5AT-15 SB43fER
ETE GW5AT-15
B |RsT |10
- [ mipI MIPI
2 ] & [(mm) [(mm) | (True LVDS e
L RE R (True iversl! | D-PHY 54 | C-PHY &#x%
Pair)
MG132 |MBGA|Wire |05 |8x8 [53(25) 4 RX/TX RX/TX
Bond 4 ¥EiEE, |3 A= NE
1 B iE JHIE
CS130 |WLCSPWire |04 |4.0x5.353 (25) 4 RX/TX RX/TX
Bond 4 ¥¥EimiE, |3 N=4EE
1 B epidiE HIE
DS981-1.1.2 6(109)




ES GW5AT-15
g |RsT |10
- | MIPI MIPI
7 y |k [(mm) [(Mm) | (TyeLvDs | TTansce
=l RE |k (Par:f iversl | D-PHY 584% | C-PHY FE#%
CS130F [WLCSPwire 0.4 4.0x5.3 53 (25) 4 RX/TX RX/TX
Bond 4 ¥EimiE, |3 N=4FE
1 B iE HIE
!
UTransceivers [138 % & = 1] LLA $] 10.3125 Gbps, 43Xl 8 Gbps i, W SRt b HEE, AN SRR
H.
DS981-1.1.2 7(109)




2 ERINA 2.1 G5HIAER

SRR

2.1 Z5HHEE

2-1 G52 R EE (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|

DS981-1.1.2 8(109)




2 LRI 2.1 Z5HIHERE

2-2 SRS~ 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]
]
]
<«—  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
P ' =
3 psp ! o !
% CFU | 2 CFU || CFU || CFU||CFU||CFU||CFU
o o
@ PLL | BlockSRAM | | PLL | @] |
- oo 201 DSP osc
o .
% DSP |, Josc|gl|
= CFU l—_—___ R CFU | | CFU| | crU || cFru | | cFU | | CFU
()]
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 |

DS981-1.1.2 9(109)




2 EMINA 2.1 ERIHEE

2-4 RIS ~EE (GW5AT-15)

Gigabit Transceiver Bank |
C=
= CFU || cru || crU || CcrU | | CFU | | CFU \
<~ \ <«——Gigabit Transceiver Bank——>»
\
CFU || cru | | cruU| | crU | | cFU | | CFU \ CFU
Y--r1-—-—--- | CFU
Block SRAM : ; | Block SRAM
_ L3 ' CFrU
Q
CFU || cFu||cFru||cru||cru|| cru L2 | Dsp
| Q0 | CFU
— | o
DSP LICD | ® ! Block SRAM
] I = I CFU
= S I bsp LICD
5| ~| | CFU | | CFU | | CFU | | CFU | | CFU | | CFU N |
w }-—q4-+r—-——-- 4 CFU
/
L | Block SRAM / l CRJ
/ <— /0 Bank1 & 2 & Config & OSC —»
/
o CFU || cFrU || crU || CFrU || CrU| | cRrU
vz
o=
T PLL
| o8 || I0B |

K 2-1 y GW5AT-138 = fh 4 fh s 2 .

K 2-2 5y GWBAT-75 7= il & 7 s

K] 2-3 v GW5AT-60 7= fh &5t~ = K

K 2-4 5 GWBAT-15 7= il & K m s

GW5AT #7471 FPGA 7 i W il & — 28 5 ockEs1, M 5 AN s (10B), #31F
ik T HUIRERS LA 2 (BSRAMD ik, #7155 /¥ DSP. MIPI D-PHY. ADC.
PLL B WIS SR G ds . WESRIEECR TR EHE % R 11,

GWSAT %751 FPGA 77 it B A (R 41 B 43 A vl B B D e #E 76 (CFU,  Configurable
Function Unit). 7EZ8F N IRAT . ZIGEREHRS, ARSER ST BN EAE . 7TAC
BINREHIC (CFU) AR E Ak € (LUT4) B, BARBHE MM . PR
BHES% 2.2 AJH B D)FEHTT

GW5AT #7411 FPGA ™ its (1) 11O B A fE & F4b |, B Bank 84 KI5y . 1/0 B35SL
FEZ P PARdE, SCREEE T/ERN. SDR TE#A. #H DDR X1 DDR_MEM K.
VAN RHE S % 2.3 A b

GWSAT %71 FPGA 7~ i HUIRER AL/ 28 (BSRAM) fEZAF N# IRATHRES1, 3¢
R 2 i B IR E R LS. VAR RG22 2.4 L7 &S REDL17 1 a1 e

GW5AT %741 FPGA /™ it th Wik |8 -5 5 AL B DSP, w2 F P i = 1tk e
G5 o BTHR, B ENE S % 2.6 715 T LRI

GWS5AT %751 FPGA 7= i SCREZ RPN 12.5Gbps SERDES, 415 8iE5% 2.7
Gigabit Transceiver & 2.8 PCIl Express (PCle) Controller.

DS981-1.1.2 10(109)




2 S 2.2 MR E AL HRIT

GWS5SAT-15 a5 >CRF EMG TG HUE 4 5 il R 4R Al RZ JPEG+, TH4HE B2 2.9
JPEGH+,

GWS5AT %% FPGA 7= A4 4% MIPI D-PHY, ¥5#E (MIPI Alliance Standard for
D-PHY Specification) , x4 1.2, FH4EEKEHES% 2.10 MIPI D-PHY .

GW5AT-15 /| GW5AT-60 2e {15 8% MIPI C-PHY, £40%kHES% 2.11 MIPI C-
PHY .

GWS5AT %741 FPGA 7= /B T ANFZRAL ADC, A7 EHES % 2.12 ADC.

GWS5AT %1 FPGA 7= ik 7 B3R PLL %R, &= S48 PLL FERAERE R A n] DL
AR ERAR , i AL E AN R S 50T DA T BB AR R B (R AR ) AR
T HAEETIRE . [FIRS P2 5 R T g N B R 4%, N MSPI 4 FE e B A TR iy £
BB R S A R A AT G AR (0 B B, RN RNE S5 2.13 A/ FF e 2.16 1 AT FEIRY
s

Ak, FPGA SN E 7 FE B nl gt 2 5. 6(CRU, Configurable Routing Unit), A
FPGA Wi A SR fiE B o R, AIACEIIREH G (CFU) 1 10B P #70 #i 46 A7 2k 5%
U5, EEIE T CFU WHBEEIEA 10B NS IE 5 BTl . A4 Tl nl @it = = S48 FPGA #ft:
HEER. b, GWSAT R%1 FPGA F= bt fit 7 & 1% R 45 225, K285,
EREEN, ARRRENS. EMRRES % 2.14 £ L&/, 2.15 HfEHE .

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] AC B 12 4R (CLS) A A AH B ) o] ic & A 28 5 s (CRU) AL AR, Herh AR mI e B 2 i E 5%
A5 TUI NS H 2 (LUT) M D 22 25(REG), WKl 2-5 Fion. CFU i Al id & 18 4
AIARYE R I 5 B R E AT R R . HAREPE I, BSR4 28 R T4
i,

XTF CFU MH 2V 4iE R, 1553% UG303, Arora V bJl B 1h5E 4 76 (CFU) 1 /75
B o

DS981-1.1.2 11(109)



http://cdn.gowinsemi.com.cn/UG303.pdf
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2 g5k 2.3 i N R

[& 2-5 CFU &= 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

DS981-1.1.2 12(109)




2 g5k 2.3 i N R

2-6 IOB &= E

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

O
O

A Y
10 Logic 10 Logic

10
0

Bunnoy
indino

Btgnoa

indu|
Bunnoy
indino
Bunnoy

T ndu|

-
-

Routing

GWS5AT #7%1] FPGA 7 it 1 10B D) REFF 5 :

o JET4) X (Bank) H B FL(V i) HLI
o SCRFZE S R BN 2 P S AR D]

!

MBI dEE S % 2.3.1 1/O #-Fritt.
o L HE MIPI B P45 LL & MIPI 13C OpenDrain/PushPull %
o FRAMLE NG 515 i ik Il
o FRtH 15 5 IR B L ATIE I
o GWS5AT-15 J¢ GW5AT-60 #2415 5 Slew Rate L1
o TEEANE R (S ST A S R AR KR /T i A BEL R A T B 34 7
SCRERE K
o g Ny B4 ST FE AR (SDR) HEA DL R XUA5#H K (DDR) 25 £ Rl

2.3.1 I/O B EFrfE
GW5AT-138

GW5AT-138 #4145 6 > GPIO Bank (Bank2~7) , ¥ SerDes Bank LA — &
H Bank (Bank 10), Bank 10 t4 7] LA A5 I/O Bank, 41l 2-7 s,

DS981-1.1.2 13(109)




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,

N HF SSTL, HSTL %5 1/O i AAwifE, 4> Bank ib & f— ANz 1) 2% & (VREF).
FA P AT LIk $R4E ] 10B N B 1) VREF J5(0.6V. 0.675V. 0.75V. 0.9V LK FET Vg HIELH

1% (33%,42%,50%,58%)), tH AT FAMNEBH VREF % A\ (ff il Bank HAE & —A 1/0 & JI{E

AN VREF %N ).
GWS5AT %741 FPGA 7= i AN A (1) Bank SCREAN I F R BH L, 6045 B g B 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 B B MH Ak B

/0 ithtrE | Bim/ES Bank Vecio(V) | HitHERENEESI(MA) Rz A
LVDS25 Z43(TLVDS) 2.5/3.3 3.5/2.5/4.5/6 R R e TSR A
BLVDS25 2.5/3.3 3.5/2.5/4.5/6 % R A AL
RSDS 2.5/3.3 3.5/2.5/4.5/6 SO R R A
MINILVDS 2.5/3.3 3.5/2.5/4.5/6 LCD i} 7 3R 5h 5 51 4%
BasE
PPLVDS 2.5/3.3 3.5/2.5/4.5/6 LCD 17/515%5))
LVDS25E ZE5y 25 8/4/12/16/24 SRR A e T AR A
BLVDS25E 25 8/4/12/16/24 % R AR R
MLVDS25E 25 8/4/12/16/24 LCD 7 35 50 5 51 4%
BN
RSDS25E 2.5 8/4/12/16/24 ORI A

DS981-1.1.2
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2 dikan 2.3 NS B
/O fitrE | BRIR/ES Bank Veeio(V) | #iItH3RENEESI(MA) RzF
LVPECL33E | Z%E%» 3.3 8/4/12/16/24 i
HSUL12D 1.2 8/4/12 LPDDR2
HSUL12D | 1.2 8/4/12 LPDDR2
HSTL15D_| 15 8/4/12/16 e an
HSTL15D_lI 1.5 8/4/12/16 g
HSTL18D _| 1.8 8/4/12/16 fEftE M
HSTL18D_lI 1.8 8/4/12/16 At 1
SSTL135D 1.35 8/4/12 ez
SSTL15D 1.5 8/4/12/16 FAAEH: N
SSTL18D_| 1.8 8/4/12/16/24 FAEH: N
SSTL18D_lI 1.8 8/4/12/16/24 frfitz 1
LPDDRD 1.8 8/4/12/16/24 LPDDR % Mobile
DDR
LVCMOS10D 1.0 4 i O
LVCMOS12D 1.2 4/8 i N
LVCMOS15D 1.5 4/8/12 AN
LVCMOS18D 1.8 4/8/12/16/24 iR e
LVCMOS25D 25 4/8/12/16/24 iR e
LVCMOS33D 3.3 8/4/12/16/24 iR e
HSUL12 B 1.2 8/4/12 iR
HSTL12_1 1.2 8/4/12 RN
HSTL15_| 15 8/4/12/16 AR
HSTL15_1I 15 8/4/12/16 e an
HSTL18 | 1.8 8/4/12/16/24 e H
HSTL18_lI 1.8 8/4/12/16/24 At N
SSTL135 1.35 8/4/12 peziz |
SSTL15 1.5 8/4/12/16 ez
SSTL18_| 1.8 8/4/12/16/24 FAAEHE: N
SSTL18_lI 1.8 8/4/12/16/24 ezl AN
LVCMOS10 1.0 4 iR e
LVCMOS12 1.2 4/8/12 iR
LVCMOS15 15 4/8/12/16 iR
LVCMOS18 1.8 4/8/12/16/24 BN
DS981-1.1.2 15(109)




2 dikan 2.3 N
/O MithFRE | BRim/ED Bank Vecio(V) | HitHIRENEE SI(MA) RZF
LVCMOS25 B 2.5 4/8/12/16/24 R
LVCMOS33/ 3.3 8/4/12/16/24 LiNZiE
LVTTL33
LPDDR 1.8 8/4/12/16/24 LPDDR % Mobile
DDR
PCI33 3.3 8/4/12/16/24 PC Flix N R 4t
R/ 2-2 N I/O LB R EHFIEACE
/0 NFRIE BURIESY Bank Vcio(V) X R TFIEIR BEEE Veer
MIPI oy 1.2 i %
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 7 %
RSDS 2.5/1.0/1.2/1.5/1.8/3.3 7§ 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 7‘5 &
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 5 5
HSTL15D_| 1.5/1.0/1.2/1.8/2.5/3.3 5 =
HSTL15D_lI 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 % 5
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 | 5 i
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 7 %
SSTL18D I 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 % 5
LVCMOS15D 1.5/1.0/1.2/1.8/2.5/3.3 5 5
LVCMOS18D 1.8/1.0/1.2/1.5/2.5/3.3 5 5
HSUL12 B 1.2 % s
HSTL12_| 1.2 % 3
HSTL15_| 1.5 % 3
DS981-1.1.2 16(109)




2 g5k 2.3 i N R

/0 NFRIE BiRIE D Bank Vccio(V) X FHRFIEIR BEFE Veer
HSTL15_lI B 15 3 &
HSTL18_| 1.8 i &
HSTL18_lI 1.8 qh &
SSTL135 1.35 % &
SSTL15 1.5 % &
SSTL18_| 1.8 4 &
SSTL18_lI 1.8 5 &
LVCMOS10 1.0 % =
LVCMOS10UD12 1.2 % =
LVCMOS10UD15 1.5 i =
LVCMOS10UD18 1.8 i %
LVCMOS10UD25 2.5 75 o
LVCMOS10UD33 3.3 % &
LVCMOS12 1.2 & %
LVCMOS15 1.5 & o
LVCMOS150D10 1.0 & o
LVCMOS150D12 1.2 = %
LVCMOS15UD18 1.8 v &
LVCMOS15UD25 2.5 & 5
LVCMOS15UD33 3.3 & 5
LVCMOS18 1.8 & =
LVCMOS180D10 1.0 2 5
LVCMOS180D12 1.2 & %
LVCMOS180D15 1.5 & o
LVCMOS18UD25 2.5 2 &
LVCMOS18UD33 3.3 & %
LVCMOS25 2.5 & o
LVCMOS25UD33 3.3 & %
LVCMOS33/ 3.3 & %
LVTTL33

LVCMOS330D25 2.5 2 &
LPDDR 1.8 iz o
PCI33 3.3 & %

DS981-1.1.2 17(109)




2.3 i N R

/O HNFFIHE

BukIZESY

Bank VCCIO(V)

IR IR ehRE VRrer

VREF1_DRIVER

A I

1.8/1.2/1.35/1.5

GW5AT-75

GWS5AT-75 #24-414% 6 > GPIO Bank (Bank2~7) , 4 SerDes Bank UL & — AN &
H Bank (Bank 10), Bank 10 t4 7] LA A5 I/O Bank, 414 2-8 Fiiw.
2-8 I/O Bank 9% ~EE (GW5AT-75)

MIPI | SerDes Bank Q0 | | SerDes Bank Q1 |

o o
g g
2 2
3 [N
— GWS5AT-75 —
o o
oY) vy
S S
> &
_| I0Bank5 | | 10Bank4 | | 10 Bank_10|

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

N FF SSTL, HSTL %5 1/0O g NbritE, £ Bank b2t — A7 5% H K (VREF).
F PR LIk EAE H 10B 4 B (1) VREF J5(0.6V. 0.675V. 0.75V. 0.9V DL KFET Voo HIELHI

1 1% (33%,42%,50%,58%)), tH AT FAMEH VREF % A\ (i il Bank HAE & —AN 1/0 & JHI{E

AN VREF %N ).
GWS5AT %741 FPGA 7= i AN A (1) Bank SCREAN 1) B HBH S, A0 45 By H BHL A 22 93

HLBH P PR Hom R B T SSTL/HSTL N4t . 24> fHix B H T LVDS/PPDS/

RSDS #i\. VEHERIES % UG304, Arora V H/4iFf2@/HEH (GPIO) H /1155 «
GWS5AT-75 #HH SCRFI 11O 8L Iy vk e B a5k 2-3. % 2-4 FioR.

% 2-3 i /O RB R H A kA E

/O MR | BIm/ESD Bank Vecio(V) | HitHERENEESI(MA) Bz A

LVDS25 Z243(TLVDS) 2.5/3.3 3.5/2.5/4.5/6 SRR A e A AR A

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

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

MINILVDS 2.5/3.3 3.5/2.5/4.5/6 LCD I} 73Kzl 5 41 3%
BN

DS981-1.1.2
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2 dikan 2.3 NS R

/O fitrE | BRIR/ES Bank Veeio(V) | #iItH3RENEESI(MA) RzF

PPLVDS Z3(TLVDS) 2.5/3.3 3.5/2.5/4.5/6 LCD 17/5| 4K}

LVDS25E Fy 25 8/4/12/16/24 R R e AR A

BLVDS25E 25 8/4/12/16/24 Z R AL

MLVDS25E 25 8/4/12/16/24 LCD 7Bk 5h 5 511 3
B

RSDS25E 25 8/4/12/16/24 RN R R S A

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

HSUL12D 1.2 8/4/12 LPDDR2

HSUL12D | 1.2 8/4/12 LPDDR2

HSTL15D_| 15 8/4/12/16 AR

HSTL15D_lI 15 8/4/12/16 et O

HSTL18D_| 1.8 8/4/12/16 iR

HSTL18D _lI 1.8 8/4/12/16 et N

SSTL135D 1.35 8/4/12 pezlizn|

SSTL15D 1.5 8/4/12/16 ez

SSTL18D_| 1.8 8/4/12/16/24 FAEH: N

SSTL18D_lI 1.8 8/4/12/16/24 ez AN

LPDDRD 1.8 8/4/12/16/24 LPDDR 2 Mobile
DDR

LVCMOS10D 1.0 4 il EEE N

LVCMOS12D 1.2 4/8 i

LVCMOS15D 1.5 4/8/12 i N

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

LVCMOS25D 25 4/8/12/16/24 piihE e

LVCMOS33D 3.3 8/4/12/16/24 iR e

HSUL12 B 1.2 8/4/12 FAfif R

HSTL12_| 1.2 8/4/12 et n

HSTL15_| 15 8/4/12/16 1Pt L

HSTL15_1I 15 8/4/12/16 AR

HSTL18 | 1.8 8/4/12/16/24 et m

HSTL18_lI 1.8 8/4/12/16/24 et M

SSTL135 1.35 8/4/12 iR

SSTL15 1.5 8/4/12/16 peZlizzn|

SSTL18._| 1.8 8/4/12/16/24 ez

DS981-1.1.2 19(109)




2 dikan 2.3 N
/O itk | RuR/iESD Bank Veeo(V) | #ItH3RENEESI(MA) RZF
SSTL18_lI B 1.8 8/4/12/16/24 1t o
LVCMOS10 1.0 4 HH
LVCMOS12 1.2 4/8/12 il EEE N
LVCMOS15 15 4/8/12/16 iRk N
LVCMOS18 1.8 4/8/12/16/24 iRz e
LVCMOS25 25 4/8/12/16/24 piihzEo A
LVCMOS33/ 3.3 8/4/12/16/24 i
LVTTL33
LPDDR 1.8 8/4/12/16/24 LPDDR % Mobile
DDR
PCI33 3.3 8/4/12/16/24 PC i N R4t
24 I /O KB ERE
/0 SINFRE BIRIES Bank Vceio(V) X FHR AR EEEE Vrer
MIPI ZEGy 1.2 % o
ADC_IN 2.5/1.0/1.2/1.5/1.8/3.3 i o
LVDS25 2.5/1.0/1.2/1.5/1.8/3.3 % 5
BLVDS25 2.5/1.0/1.2/1.5/1.8/3.3 5 5
RSDS 2.5/1.0/1.2/1.5/1.8/3.3 5 =
MINILVDS 2.5/1.0/1.2/1.5/1.8/3.3 & =
PPLVDS 2.5/1.0/1.2/1.5/1.8/3.3 % 5
HSUL12D 1.2/1.0/1.5/1.8/2.5/3.3 % %
HSTL12D | 1.2/1.0/1.5/1.8/2.5/3.3 % %
HSTL15D | 1.5/1.0/1.2/1.8/2.5/3.3 % %
HSTL15D I 1.5/1.0/1.2/1.8/2.5/3.3 7 %
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 % 5
SSTL18D_| 1.8/1.0/1.2/1.5/2.5/3.3 5 5
SSTL18D_lI 1.8/1.0/1.2/1.5/2.5/3.3 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 % %
DS981-1.1.2 20(109)




2 g5k 2.3 i N R

/0 NFRIE BiRIE D Bank Vccio(V) X FHRFIEIR BEFE Veer
LVCMOS15D Ey 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 % %
HSUL12 BBt 1.2 7§ &
HSTL12_| 1.2 7§ &
HSTL15_1 15 4 &
HSTL15_lI 15 4 &
HSTL18 | 1.8 5 &
HSTL18_II 1.8 % &
SSTL135 1.35 % &
SSTL15 1.5 % 3
SSTL18._| 1.8 % 3
SSTL18_lI 1.8 % &
LVCMOS10 1.0 o o
LVCMOS10UD12 1.2 o 75
LVCMOS10UD15 1.5 & i
LVCMOS10UD18 1.8 & %
LVCMOS10UD25 2.5 o o
LVCMOS10UD33 3.3 & &
LVCMOS12 1.2 & 5
LVCMOS15 1.5 & 5
LVCMOS150D10 1.0 & =
LVCMOS150D12 1.2 2 5
LVCMOS15UD18 1.8 & %
LVCMOS15UD25 2.5 & o
LVCMOS15UD33 3.3 2 &
LVCMOS18 1.8 & %
LVCMOS180D10 1.0 & o
LVCMOS180D12 1.2 v o
LVCMOS180D15 1.5 & o
LVCMOS18UD25 2.5 v &
LVCMOS18UD33 3.3 & 5
LVCMOS25 2.5 & 5
LVCMOS25UD33 3.3 & =
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2 g5k 2.3 i N R

/O B NFFifE B m/E5Y Bank Vecio(V) XFPREET | REFE Veer
LVCMOS33/ B 3.3 = A

LVTTL33

LVCMOS330D25 2.5 s &

LPDDR 1.8 & &

PCI33 3.3 & &
VREF1_DRIVER 1.8/1.2/1.35/1.5 B =

GW5AT-60

GW5AT-60 1/0 .35 11 4> GPIO Bank, Itb4h Bank12 & JTAG Bank, £ 4 4~ 10, K
2'9 PEZT—\‘O
2-9 /O Bank 75 R EE (GW5AT-60)

| SerDes Bank0 | | 10 Bank1 | | 10 Bank2 |
o]
£ ]
— e
— z0
35 —
2
g _
20
—_— W
5 GWS5AT-60 |
o I
X
2 £
o I
ve)
3 °5
X &
o
_| 10 Bank9 10 Bank8 10 Bank? 10 Banké

A~ Bank AL 1/O IR Vegoo Veco FTUATRRE N 3.3V, 2.5V, 1.8V, 1.5V,
1.35V. 1.2V 5{ 1.0V, ZRFRGHBIHE Veoy EHEHE N 1.8V, 2.5V 5§ 3.3V,

NSCHF SSTL, HSTL %5 1/0O fy ANbrvk, 4> Bank &4t — N7 K5 2% B JE (VREF).
F P AT LA #6458 A 10B 4 & 1) VREF J5(0.6V. 0.75V. 0.9V. 1.25V. 1.5V DLAFET Vego

() L5 L . (36%,50%,64 %)), tHATE#ESMTH VREF S A (ff ] Bank £ & —A4> /0 & #
YE AR VREF i \).
GWS5AT #7571 FPGA 7= i A [F 1) Bank SCREANEM fr FrEFH B, 045 5 i o PH AN 22 93
FL R R . B e PH B A T SSTL/HSTL S ANt . 243 FaBH % B A T LVDS/PPDS/
RSDS #iA. WA RIES % UG304, Arora V iJ45 B /HE I (GPIO) 751 .
GW5AT-60 SCHFIH 110 KA R4y WL L B a5k 2-5. & 2-6 i
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2 dikan 2.3 NS B
& 2-5 it /O LB R ERSIFIIEALE

I/0 BFrE | Bin/ESD Bank V¢cio(V) HHIEENEE J1(MA) N

MIPI #/y(TLVDS) 1.8/2.51/3.3MM |2 R Bl b B 2R 4 1

MIPI_3MA #4(ELVDS) 1.8 3 b b B AR 1

MIPI_4MA 1.8 4 Rl b b B 2% 422

LVDS25 %43 (TLVDS) 2.5/3.3 3.5/2.5/4.5/6 RN e AU A B

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

RSDS 2.5/3.3 3.5/2.5/4.5/6 RO R R R AL

MINILVDS 2.5/3.3 3.5/2.5/4.5/6 LCD it} 7 35l 5 51/ 4%
ks du

PPLVDS 2.5/3.3 3.5/2.5/4.5/6 LCD 17/%1 3Kk

LVDS25E FEGy 2.5 8/2/4/6/12/16 R R R A

BLVDS25E 25 8/2/4/6/12/16 Z R AL

MLVDS25E 2.5 8/2/4/6/12/16 LCD I 73K 5)) 5 41 3
B

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

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

HSUL12D 1.2 8/2/4/6 LPDDR2

HSUL12D | 1.2 8/2/4/6 LPDDR2

HSTL15D _| 15 8/4/12 peaizi AN

HSTL18D | 1.8 8/2/4/6/12/16 et O

HSTL18D_lI 1.8 8/2/4/6/12/16 et M

SSTL12D | 1.2 8/2/4/6 At M

SSTL135D_| 1.35 8/2/4/6/12 FAAEHE 1

SSTL15D_| 1.5 8/2/4/6/12 ez e

SSTL18D_| 1.8 8/2/4/6/12/16 FAAEH: N

SSTL18D_lI 1.8 8/2/4/6/12/16 FAEH: N

SSTL25D_| 25 8/2/4/6/12/16 frft 1

SSTL25D_ I 2.5 8/2/4/6/12/16 At L

SSTL33D_| 3.3 8/2/4/6/12/16 frite

SSTL33D_II 3.3 8/2/4/6/12/16 fEftE L

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

LVCMOS10D 1.0 2/4 iR e

LVCMOS12D 1.2 8/2/4/6 T O
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2 dikan 2.3 N
/O Hith#rE | BRIR/ES Bank Veeo(V) | #ItH3RENEESI(MA) RZF
LVCMOS15D | % 15 8/2/4/6/12 R
LVCMOS18D 1.8 8/2/4/6/12/16 BN
LVCMOS25D 2.5 8/2/4/6/12/16 it N
LVCMOS33D 3.3 8/2/416/12/16 SLNRiE
HSUL12 e 1.2 8/2/4/6 iR
HSTL12_| 1.2 8/2/4/6 At 1
HSTL15_| 1.5 8/2/4/6/12 ez
HSTL18 | 1.8 8/2/4/6/12/16 ez
HSTL18_lI 1.8 8/2/4/6/12/16 ez AN
SSTL12_| 1.2 8/2/4/6 frfitz 1
SSTL135_| 1.35 8/2/4/6 et O
SSTL15 | 15 8/2/4/6/12 1t
SSTL18_| 1.8 8/2/4/6/12/16 RN
SSTL18_lI 1.8 8/2/4/6/12/16 ez AN
SSTL25 | 2.5 8/2/4/6/12/16 et m
SSTL25 I 2.5 8/2/4/6/12/16 et H
SSTL33 | 3.3 8/2/4/6/12/16 et N
SSTL33_lI 3.3 8/2/4/6/12/16 ez dn|
LVCMOS10 1.0 2/4 N
LVCMOS12 1.2 8/2/4/6 AN
LVCMOS15 1.5 8/2/416/12 jiiRE e
LVCMOS18 1.8 8/2/4/6/12/16 iR e
LVCMOS25 2.5 8/2/4/6/12/16 HWHEEN
LVCMOS33/ 3.3 8/2/416/12/16 SLiNzEE
LVTTL33
LPDDR 1.8 8/2/4/6/12/16 LPDDR /% Mobile

DDR
PCI33 3.3 8/2/416/12/16 PC i N\ R 4t
!
[112.5V/3.3V R A HF LPRX f[E] 352
& 2-6 WA I/O LB R A S FIERCE
/0 NI BiRIE D Bank Vccio(V) X FHRFIEIRN BEFE Veer
MIPI ZEhy 1.2/1.5/1.8 % %
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2 dikan 2.3 NS B
/0 $NFRIE BiRIE D Bank Vceio(V) X FHRFIEIR BEFE Veer
ADC_IN FEGy 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 7§ o
MINILVDS 2.5/1.0/1.2/1.5/1.8/3.3 7‘5 o
PPLVDS 2.5/1.0/1.2/1.5/1.8/3.3 7‘5 &
HSUL12D 1.2/1.0/1.5/1.8/2.5/3.3 5 5
HSTL12D_| 1.2/1.0/1.5/1.8/2.5/3.3 % 5
HSTL15D_| 1.5/1.0/1.2/1.8/2.5/3.3 % =
HSTL15D_lI 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 i
SSTL15D | 1.5/1.0/1.2/1.8/2.5/3.3 % %
SSTL18D | 1.8/1.0/1.2/1.5/2.5/3.3 % %
SSTL18D I 1.8/1.0/1.2/1.5/2.5/3.3 % %
SSTL25D | 2.5/1.0/1.2/1.5/1.8/3.3 4 3
SSTL25D_|I 2.5/1.0/1.2/1.5/1.8/3.3 % 5
SSTL33D_| 3.3/1.0/1.2/1.5/1.8/2.5 5 5
SSTL33D_ I 3.3/1.0/1.2/1.5/1.8/2.5 % 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 e %
HSUL12 BB 1.2 7§ v
HSTL12_| 1.2 7‘5 &
HSTL15 | 15 4 &
HSTL15_lI 1.5 5 &
HSTL18 | 1.8 % &
HSTL18_II 1.8 % &
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2 g5k 2.3 i N R

/0 NFRIE BiRIE D Bank Vccio(V) X FHRFIEIR BEFE Veer
SSTL135_| B 1.35 75 &
SSTL15 | 1.5 i &
SSTL18_| 1.8 qh &
SSTL18 I 1.8 4 &
SSTL25 | 2.5 4 &
SSTL25 I 2.5 4 &
SSTL33 | 3.3 5 &
SSTL33_lI 3.3 % &
LVCMOS10 1.0 % =
LVCMOS12 1.2 & 5
LVCMOS15 1.5 & %
LVCMOS18 1.8 & o
LVCMOS25 2.5 & o
LVCMOS33/ 3.3 & %
LVTTL33

LPDDR 1.8 & =
PCI33 3.3 2 5
LVCMOS10UD12 1.2 5 %
LVCMOS10UD15 1.5 4 o
LVCMOS10UD18 1.8 % &
LVCMOS10UD25 2.5 % &
LVCMOS10UD33 3.3 i i
LVCMOS120D10 1.0 o o
LVCMOS12UD15 1.5 o o
LVCMOS12UD18 1.8 % &
LVCMOS12UD25 25 7 &
LVCMOS12UD33 3.3 % &
LVCMOS150D10 1.0 i =
LVCMOS150D12 1.2 i =
LVCMOS15UD18 1.8 i %
LVCMOS15UD25 2.5 75 o
LVCMOS15UD33 3.3 % &
LVCMOS180D10 1.0 % 75
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2 dikn 2.3 NS
/0 $ NI BRIES Bank Vceio(V) T HFIRTIEI BEEE Vier
LVCMOS180D12 | Hiij 1.2 o o
LVCMOS180D15 1.5 & i
LVCMOS18UD25 25 & %
LVCMOS18UD33 3.3 4 o
LVCMOS250D10 1.0 % &
LVCMOS250D12 1.2 7 &
LVCMOS250D15 1.5 % &
LVCMOS250D18 1.8 % =
LVCMOS25UD33 3.3 i =
LVCMOS330D10 1.0 5 %
LVCMOS330D12 1.2 75 o
LVCMOS330D15 1.5 % &
LVCMOS330D18 1.8 % &
LVCMOS330D25 2.5 & i
VREF1_DRIVER 1.8/1.2/1.5/2.5/3.3 & &

GWb5AT-15

GW5AT-15 2514 110 .45 4 4> GPIO Bank, & 2-10 firs.
2-10 I/O Bank 3% ~E B (GW5AT-15)

| AHd-O

»ueg
Ol

)

u
0O

)

AHd-A | [3

Gigabit Transceiver Bank

GWb5AT-15

| 10 Bank2 | |

Configu-

10 Bank1 .
ration

4~ Bank 581 1/0 HYE Vegioo Voo FTEARE N 3.3V, 2.5V, 1.8V, 1.5V,
1.35V. 1.2V 8 1.0V, B MEHBIFEIE Voox fEHHE N 1.8V, 2.5V &k 3.3V,

NFF SSTL, HSTL %5 1/0 fig NArifE, &> Bank i8$2 4t — M7 2% HU K (VREF).
P AT LA A% T 1OB A B i VREF J5(0.6V. 0.75V. 0.9V. 1.25V. 1.5V LLJZIET Vg

DS981-1.1.2
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2.3 S N A

(LA L (36%,50%,64%)), tHATIEFESMBE VREF #i A (fEH Bank HEE—4™ 110 & ]
YE NN VREF i)
GWSAT %741 FPGA 7= i AF 1) Bank SCREANFEI) A HH R E, A4 5 b L B AL 22 23
FLPH P A, F i FEPH U B H T SSTL/HSTL At . 27> HFH 1 E T LVDS/PPDS/
RSDS #i\. VEQERIIESH% UG304, Arora V ij4iFZil/HEH (GPIO) /755

GW5AT-15 2R 110 288 L 58y nl I e B Wk 2-7. K 2-8 Fion.

® 2-7 i /O LB R ERSIFIEACE

/O HithitrE | BRuR/ES Bank Veeio(V) [ #itHIRENEESI(MA) KA

MIPI #/y(TLVDS) 1.8/2.51/3.3MM |2 R Bl b b B 2R 4 1

MIPI_3MA #r(ELVDS) 1.8 3 b ab B AR 1

MIPI_4MA 1.8 4 Rl Ml b B 2% 422

LVDS25 %43 (TLVDS) 2.5/3.3 3.5/2.5/4.5/6 RN A e AU A B

BLVDS25 2.5/3.3 3.5/2.5/4.5/6 % iR HE AL

RSDS 2.5/3.3 3.5/2.5/4.5/6 RO R ER AL

MINILVDS 2.5/3.3 3.5/2.5/4.5/6 LCD it} 7 355l 5 51/ 4%
Bhas g

PPLVDS 2.5/3.3 3.5/2.5/4.5/6 LCD 17/%1 3K

LVDS25E FEhy 25 8/2/4/6/12/16 RN R e AR A

BLVDS25E 25 8/2/4/6/12/16 Z AU AL

MLVDS25E 2.5 8/2/4/6/12/16 LCD I /73K 5)) 5 41 3
BRI

RSDS25E 25 8/2/4/6/12/16 ROGT R R R A

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

HSUL12D 1.2 8/2/4/6 LPDDR2

HSUL12D | 1.2 8/2/4/6 LPDDR2

HSTL15D _| 15 8/4/12 peaizi AN

HSTL18D _| 1.8 8/2/4/6/12/16 et O

HSTL18D _lI 1.8 8/2/4/6/12/16 et N

SSTL12D | 1.2 8/2/4/6 AR

SSTL135D_| 1.35 8/2/4/6/12 FAAtHE 1

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

SSTL18D_| 1.8 8/2/4/6/12/16 At N

SSTL18D_lI 1.8 8/2/4/6/12/16 iz AN

SSTL25D_| 25 8/2/4/6/12/16 frfitz 1

SSTL25D_ Il 2.5 8/2/4/6/12/16 At L
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2 dikn 2.3 N B
/O HiitrE | BRIR/ES Bank Vecio(V) | HitHIRENEE SI(MA) RZF
SSTL33D | Eoy 3.3 8/2/416/12/16 frfie
SSTL33D_lI 3.3 8/2/4/6/12/16 peaizi AN
LPDDRD 1.8 8/2/416/12/16 LPDDR /% Mobile
DDR
LVCMOS10D 1.0 2/4 T O
LVCMOS12D 1.2 8/2/4/6 M
LVCMOS15D 15 8/2/4/6/12 BN
LVCMOS18D 1.8 8/2/4/6/12/16 RN
LVCMOS25D 2.5 8/2/4/6/12/16 LI EEN
LVCMOS33D 3.3 8/2/4/6/12/16 RN
HSUL12 B3 1.2 8/2/4/6 frfie
HSTL12_| 1.2 8/2/4/6 et N
HSTL15_| 1.5 8/2/4/6/12 ezl dn|
HSTL18_| 1.8 8/2/4/6/12/16 ez
HSTL18_lI 1.8 8/2/4/6/12/16 FAAEH: N
SSTL12_| 1.2 8/2/4/6 ezl AN
SSTL135_| 1.35 8/2/4/6 frfitz 1
SSTL15 | 15 8/2/4/6/12 FAf R
SSTL18_| 1.8 8/2/4/6/12/16 g
SSTL18_II 1.8 8/2/4/6/12/16 N
SSTL25 | 2.5 8/2/4/6/12/16 N
SSTL25 I 2.5 8/2/4/6/12/16 et m
SSTL33_| 3.3 8/2/4/6/12/16 fAfie
SSTL33_lI 3.3 8/2/4/6/12/16 At N
LVCMOS10 1.0 2/4 i O
LVCMOS12 1.2 8/2/4/6 N
LVCMOS15 1.5 8/2/4/6/12 i
LVCMOS18 1.8 8/2/4/6/12/16 iR e
LVCMOS25 25 8/2/4/6/12/16 iR e
LVCMOS33/ 3.3 8/2/4/6/12/16 iR e
LVTTL33
LPDDR 1.8 8/2/4/6/12/16 LPDDR % Mobile
DDR
PCI33 3.3 8/2/416/12/16 PC i N\ R 4t
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2 dikan 2.3 N

!

[112.5V/3.3V R AL HF LPRX (g [E] 352

& 2-8 I I/O LB R B A WAL E

/0 NI BiRIE D Bank Vccio(V) R FIEIR BEFE Veer
MIPI ZEhy 1.2/1.5/1.8 % %
ADC_IN 2.5/1.0/1.2/1.5/1.8/3.3 7 %
LVDS25 2.5/1.0/1.2/1.5/1.8/3.3 7 %
BLVDS25 2.5/1.0/1.2/1.5/1.8/3.3 7 %
RSDS 2.5/1.0/1.2/1.5/1.8/3.3 75 o
MINILVDS 2.5/1.0/1.2/1.5/1.8/3.3 7‘5 &
PPLVDS 2.5/1.0/1.2/1.5/1.8/3.3 % 5
HSUL12D 1.2/1.0/1.5/1.8/2.5/3.3 5 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 % =
HSTL15D_lI 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_lII 1.8/1.0/1.2/1.5/2.5/3.3 7 %
SSTL135D_| 1.35/1.0/1.2/1.5/1.8/2.5/3.3 | 5 i
SSTL15D | 1.5/1.0/1.2/1.8/2.5/3.3 7 %
SSTL18D_| 1.8/1.0/1.2/1.5/2.5/3.3 7 &
SSTL18D I 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 4 o
SSTL25D_ I 2.5/1.0/1.2/1.5/1.8/3.3 % 5
SSTL33D_| 3.3/1.0/1.2/1.5/1.8/2.5 5 5
SSTL33D_ I 3.3/1.0/1.2/1.5/1.8/2.5 % =
LPDDRD 1.8/1.0/1.2/1.5/2.5/3.3 % =
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 7% %
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 7 %
LVCMOS33D 3.3/1.0/1.2/1.5/1.8//2.5 7 %
HSUL12 BB 1.2 75 v
HSTL12_| 1.2 7‘5 &
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2 g5k 2.3 i N R

/0 NFRIE BiRIE D Bank Vccio(V) X FHRFIEIR BEFE Veer
HSTL15_1 B 15 3 &
HSTL15_1I 1.5 i &
HSTL18 | 1.8 qh &
HSTL18_lI 1.8 o &
SSTL135_| 1.35 % &
SSTL15_| 15 4 &
SSTL18_| 1.8 5 &
SSTL18_lI 1.8 % &
SSTL25 | 25 % &
SSTL25 I 25 % 3
SSTL33_| 3.3 % 3
SSTL33_lI 3.3 i &
LVCMOS10 1.0 o o
LVCMOS12 1.2 & %
LVCMOS15 1.5 & o
LVCMOS18 1.8 & o
LVCMOS25 2.5 & o
LVCMOS33/ 3.3 & &
LVTTL33

LPDDR 1.8 iz o
PCI33 3.3 & %
LVCMOS10UD12 1.2 % &
LVCMOS10UD15 1.5 & %
LVCMOS10UD18 1.8 o o
LVCMOS10UD25 2.5 % &
LVCMOS10UD33 3.3 7 &
LVCMOS120D10 1.0 % &
LVCMOS12UD15 1.5 i =
LVCMOS12UD18 1.8 i =
LVCMOS12UD25 2.5 i %
LVCMOS12UD33 3.3 75 o
LVCMOS150D10 1.0 % &
LVCMOS150D12 1.2 o 75
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2 g5k 2.3 i N R

/0 M NFRAE BiR/ES Bank Vccio(V) X HARHIET BEFE Vrer
LVCMOS15UD18 | Hiiig 1.8 % %
LVCMOS15UD25 2.5 % %
LVCMOS15UD33 3.3 % &
LVCMOS180D10 1.0 4 &
LVCMOS180D12 1.2 % &
LVCMOS180D15 15 % e
LVCMOS18UD25 2.5 % =
LVCMOS18UD33 3.3 % e
LVCMOS250D10 1.0 % e
LVCMOS250D12 1.2 % &
LVCMOS250D15 1.5 75 o
LVCMOS250D18 1.8 % %
LVCMOS25UD33 3.3 & %
LVCMOS330D10 1.0 % %
LVCMOS330D12 1.2 % &
LVCMOS330D15 1.5 % &
LVCMOS330D18 1.8 % &
LVCMOS330D25 2.5 % e
VREF1_DRIVER 1.8/1.2/1.5/2.5/3.3 %5 &
2.3.21/0 iB%5

2-11 5 GWSAT #7%1 FPGA 7= i 1 1/O & 45 1) % 5647

2-11 /O B2 E

[m————mm——————————— Ao -

| OTMUX :

| " |

I*I'XI TRIREG > |

: TO |

| GND —>| :

| > o >,/ ODMUX L

| » OSER | QO - |

: ODELMUX :

: :

: DI > OREG >

: >

[
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2.3 f N A

K 2-12 i GW5AT %71 FPGA 7= 54 1 11O B % N384
2-121/O BEMANTEE

|
: IDELMUX
|

» IREG—— > Q

GW5AT 41 FPGA ™ ils (1) /O 12 48 (1) 20 sl i W i
TR SR

2-13 NICIRAEH IODELAY .. £/ 1/0O #1404 IODELAY #idk, /7 a] DUE T iZ AR

fE /O 38 InasT ) delay F TR Z M AN 5 5 BUERS o B 2D MR TN Toayume
A AR RER B DLYSTEP. IODELAY BIEBRESEN: Ty = Tayorset * Tayunit *

DLYSTEP7 Aé\ﬁﬁiﬁ%ﬂj‘ﬂzﬂﬁuﬁ 2'9 ﬁﬁﬂ—‘—\‘o
% 2-9IODELAY REiR&E

4 1t

NN

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

& 2-13 IODELAY ;r=E

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

A3 =R HIE IR 17 3
o ifATE.
o ZAEH, WL ELEAEE IR ORI AN R 1 B L .
o HdE Az

DS981-1.1.2
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2 LRI 2.4 YUIRig SR Ao Lk

I/O &%

K 2-14 7 110 FAfastiiti, BN 1/0 B w2 N T 7 4% IREG. #iH & 1f7as
OREG M=% 72 TRIREG.

B 2-14 /O EEHJ/REE
o el
T
E -~ >~ CLK
=

!

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

o SR nJLAgwFE NIFI /50 1) SET/RESET 8¢ LRk (disable).

o Ai A i) LY AE A 2 4745 (DF F) Bl A7 %5 (Latch).

& H 45 #EE DES NI h45#8% SER 1RIR

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

N
& 2-10 ZHRM R H/FFRER
I NL e YL
PN 1:2/1:4/1:7/1:8/1:10/1:14/1:16 / 1:32
iy 2 R 2:1/4:1/7:1/8:1/10:1/16:1/ 14:101
E!
GWb5AT-138 / GW5AT-75 A HF 14:1,
2.3.3 /O B TIFHEN

GWSAT %51 FPGA /i i) /0 1248 3 HF 2 il TARR. B —M TAERR, 1/0(8 1/0
ZoME SR AT LARC B B 5 5 WIAE 5. INOUT 155 J =354 Hi A5 5 (1 =542 1Y
s 5).

KT 10 B ITAEBXMVEANE R, 2% UG304, Arora V i/ 4 128/H & I(GPIO) /
JIIEH o

2.4 PARERSHEY FiE 85 1R R
2.4.1 &4y

GWSAT 241 FPGA 7 52 it 1 4= & I HUIRTHASREN L7 i & B X A7 il o B UL
YA, DATHIE, A FPGA FEFIH . PRI FR Oy SRS S B LA f# 2%
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2 g5k 2.4 YUIRig S B A Dk

(BSRAM) . BSRAM #fit 5 FiffERE: i I8 (Single Port) , XU 14X (Dual
Port) , X A (Semi Dual Port) , ‘i ECC DfgHIHh X 145 (Semi Dual Port
with ECC function) A& Rz (ROM) .

F B FPUIRERSBENUAF 6 #48 TIE A P s e Re w44t 7 ORFE. DU TR 2 BSRAM CHF
()& A D e «
e —1t BSRAM % &y 18 Kbits, #x¢ i 7] it & N 36Kbits
o I EAZ Al IA %] 380MHz
o SR HLu A
o SCFEX A
o SCHFON ML 5
o ¥l ECC Thfie DXl xRt ECC Al fe 45 Thifie
o S AR B
o ¥ % B K SCHF 72 bits
e ¥ byte-enable IjfE
o XUy AR AT O X0 182 QSRR 12 5 I B ST . Bl A7 e Al 37
o AR SRR A A7 A i HY BIOS R i L
o EEizZ#F Normal 5 F1 Write-Through £\
NG Y2 S ST PN
2.4.2 FiEREE &R
GWSAT %741 FPGA 7= i FIHUIR B S BEN AT (i 43 7] SCHRF 2 BB 96 FE, ok 2-11 fr

#F+ 2-11 HFEREETIR
EhaE T e S BTt S [ CTn e S Al P Oy
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 -
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2 ERNA 2.5 B s S AP L DSP

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

2.4.3 ECC
POk S BEHLE M 23tk BSRAM & ECC REZAE, B 1 T8 L4 LA 1%
HOEAT B A I e E . B a0 R
o {YfF SDP 512 x 64 #5:0 T 3 #f ECC iRl & 2 i
o Y ¥F 64-bit SRAM i 1 bit R4 1E, 2 bits iRk
e 72-bit ECC itk 145 64-bit HE 7 1 8-bit parity bits(K4& 1)
o 5 31 AL AIZ 63 A3 HF 1 bit [ 2 bits FiiRIEA

2.5 XSS AHEIEIR DSP

GWS5AT %741 FPGA =it B 5 1) DSP %, 1% DSP f# vk 77 28 vl i /2 1 7 iy v vk
e 75 SR, W FIR, FFT #%it4%. DSP BAEI Fthfefae . WIEMME . Thit
IREEL AL
DSP R4
o 3MTEE (12 x 12, 27 x 18, 27 x 36) (Haikis
e 26-bit Hi iN#s D fE
o 48-bit HAR/Z IS H HIT
o XHFALLIRE
o 2 ANICIL AR T IE I g I S I BE K E A T ) 3R
o FF27 x 18 FiLAR NN FMINAE
o CFEMAN 12 x 12 ik Bt R A G R nThag
o LRFF ALK LA 55 B Th g
o KA T
B~ DSP F 2 = #5024 ke
o HifN#R
o JVkdE
o HAZHAIT
2.5.1 BifN2%
A~ DSP (& —/Narngs, SEETn. TR MEALIhfE .
RTINS A7 T DSP [T st, A WA, SR N AT S 27 A7 a4 QR 5% I A5t
o
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2 N 2.6 DSP_Lite

2.5.2 Fe;EEE

£~ DSP A& —4> 27 x 18 ({31 %% MO(multipliers)fl—> 12 x 12 [y 2%
M1 (multipliers), %28 (multipliers)fs TRIMNAR 2 f5, HRSEIRIEIZ R, i\ b Fld H v
H BT A A B U 55 R A

Feik A% MO SCHFHIIC B A FE:

o —/N27 x 18 Feykae
o —N12x 12 Feykae
o M DSP 1 LARC B ili—> 27 x 36 ik es

Feyk g M1 ACRFICE N —A 12 x 12 Feykds.
W5y e MO FIRVESE M1 BN EEE Y 12 x 12 ke, H ALU fHRen, A7 LLSZEL 12 x
12 SUM %5,

253 EARIBEHET

A DSP & — /MU 48 A7 ALU, &5t ik ThRE AUt — 20 ok, i N i Al 4 H
Ui 35) S R AT AT e LR S5 AR A, SCFPSRRIE A T Y . ALU ZUBRA N B ALU i B IR I ERER S
PRE_LOAD 1 ML Ris 5 .

2.5.4 #RAEREN
I MG 5 AT SCI DSP 2 AR ERE . BRAER T
o ik (multiplier)f# =\,
e JvL BN (accumulator) iz
o JEVF KA R IR
KTHAESHBEEIEZRAMEE, 15S% UG305, Arora V #5554 ##5(DSP)
JH TG
2.6 DSP_Lite

Arora V FPGA 7= 15K #5F B DSP_Lite %k, DiRe SRt T
. 3HEE (8x4, 10x6, 12 x 12) AL B [k
. 24-bit FIFE A/ B IEH H T
. SCRER AL IhRE
. CHF8 x4 510 x 6 IEAMIRIN . TeINTHEE SCREAT A7 K LA 5% 25 Th Bk
. B TS B
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2 GEMNR 2.7 Gigabit Transceivers

2.7 Gigabit Transceivers

GWS5AT £ %1 FPGA 7= i 32 £ Transceiver Quad, 4> Quad i % 4 MK %,
AR BRI — AN RS AR (TX) R — MR (RX),  SCREM 270Mbps £ 12.5Gbps 1454 i
#, HFFAEE R PMA I PCS.

Transceiver Quad Z5 iR Z EAnE 2-15 fis . SCREIEMLT R BT s
e PCI Express, V3.0 (2.5GT/s / 5.0GT/s / 8GT/s)

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 Interlaken
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2.7 Gigabit Transceivers

2-15 Gigabit Transceiver R EE

PCle PCS + Flexible PCS

PCle PCS + Flexible PCS

PCle PCS + Flexible PCS

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

PCle PCS + Flexible PCS

FPGA Fabric

2.7.1 PMA

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

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

clock)

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

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

lane driver with board AC coupling.)

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

2.7.2 PCS

DS981-1.1.2

£ Hfifi#% PCle PCS

RIEH) PCS, 3 PCS HE X
8b/10b 4w it a5/t 2%
GW5AT-15 #5414 3 8b/10b/64b/66b Zi i #s/fifE AL &%
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2 SN 2.8 PCI Express (PCle) Controller

o Hr TX AL E

o ZHF RXEIESEF CTC

e FIf IF FIFO fiifb FH F* R& it

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

2.8 PCI Express (PCle) Controller

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

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

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

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

2.9 JPEG+

Arora V 15K 25432 FF JPEGHEHZ IP, NE =i sahik ¥ JPEG Smfieidzs, n H T E1ZEL
BB EGE SIS0, PR DAL 75
o TRFZ /NSRS IFAT AR, IREBHEA AR,

o VHEAFIMIEIEM AN (RGB, YCbCr444, YCbCr422, RGBG) UL K& HAthH & X3
Wi, FRIE A E R T g AR A ) AR

o i A AbF Ak@60Hz 8-bit RGB B{ YCbCrd44 #% = (XI5
o IR REBTHIIEAR, TIEAZ 25%-70%

o LHTATEAE, AR

o SR SRAER
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2 RN 2.9 JPEG+

- AN R A AT A EE 2 0E 3 A MR FE A
- A 4-5 I I AE IR
*T JPEG+EZEAIE R, 155% UG1452, Gowin Hardened JPEGH+ /7] /151
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2 ERNA 2.10 MIPI D-PHY

2.10 MIPI D-PHY

2.10.1 ##% 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 .

2.10.2 GPIO 3 #f 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)
Pl#e. GWSHAT 41 FPGA 77/ [t MIPI 10 KA SZ BRI 2-12 FTR .

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

& 2-12 GWSAT %% FPGA F=@aY MIPI 10 & 5 #5I5%

2Rt MIPI RX MIPI TX
GW5AT-1381 Jirfi Bank _
GWS5AT-751
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2 ERINA 2.11 MIPI C-PHY

= MIPI RX MIPI TX
GW5AT-60 fiif5 Bank (JTAG Bank [4:41) fii4 Bank (JTAG Bank [&41)
GWS5AT-152 fitf5 Bank AT Bank

!

o 1 GW5AT-138/GW5AT-75 #&1F 1) Left/Right Bank (Bank2 / Bank3 / Bank6 / Bank7) 4% ik % fwik, i
{1 Bottom Bank (Bank4 / Bank5).

o 12 GW5AT-LV15CS130 A% MIPI 10,
FERFEAT
o S EitrvE (MIPI Alliance Standard for D-PHY Specification) , 4 1.2,
o R RX A TX #8fF82 0.
o 138K/75K #5ff: RX & Hiis 2 5118 i 5 =1 1 14 1.5Gbps.

o 15K Z3f/60K #: RX ki < B i i v 7] A 1.6Gbps, TX A% i 52 Bl i % = vl A
2.0Gbps.

o WHFHLEIE(HS, High-speed)fis.

o HF M HMEKIIFE(LP, Low-power)ffERE=,

o EHFITEIE(HS, High-speed)¥lHH - Ti¥E 1l .
o U MIPI D-PHY TX 8:1 #i5 16:1 #ix.

o I MIPI D-PHY RX 1:8 #i:{ 5 1:16 #i =,

e W ¥F ELVDS. TLVDS 5 MIPI 10 % 10 Type-
PR TE LP BT AT, R E 2 9 10Mb/s.

2.11 MIPI C-PHY

2.11.1 ¥ %% MIPI C-PHY
GWS5AT-60 & GW5AT-15 N #xfiii#% MIPI C-PHY RX % TX, BA M BHEAL ik %,
F BE TG S A G A H 8 2 TR ) s R AT
o S HrFrifE MIPI C-PHY V1.2,
X FE RX/TX Combo-PHY, F 7 Al k4l 75 ZHC B o RX 5 TX.
e — M MIPI Quad, THrfx% 3 N=EPHmiE, RX/TX HuiEiE SR i ik 2.5Gsps
e MIPI C-PHY RX CHFmpd, e A 3 Wil
e MIPI C-PHY TX ¥ mdifi =
o SCREAUAMIR DA, HdE A& s % = ] 15 10Mbps.
o RX it #F De-skew jfE.
o RX SCRFEMEIIMIAE, B K Delta I{H > 8dB.
o WFFALP # (WHE) .
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2 55K

od

2.12 ADC

212 ADC

2.12.1 ADC

GWS5AT %751 FPGA 7= /it N EBERL T 8 i@iE 10 bits Delta-sigma #5588, & — UK
Ui#E, fKIRHIAN delta-sigma ADC.

44 FPGA MT 2B A )1, DA NEREER R . AR, 1% ADC 1] BAi
FEES DAY IS U PR R B A P K R AR R AN SR . AR, FPGA $RMEFEE B B nl e
H GPIO £:11 LAz ADC BHUE 5811, 85 ADC [ IEIE, 1T LAY 2 & 1 28 1) iU
B R A B SRR W K

FERHEW T
o 15K 234 ADC M4L: 11
e 60K #3f ADC M#L: 11
o 75K 3/ ADC M. 21
e 138K #&f ADC M4 2 4
o ZHHLIH: NE
o FIFEKEE: 10 bits
o KAEMfEh: <2MHz
e ADC HIRHAHEIE: 0~1V
e 60dB SNR
o EARIKAKER: +/-2°C
o HIRfEEINELE: +/-5mV

XT ADC HZ (s BiS% UG299, Arora V A 75 ##(ADC) 1 /1755
2.12.2 SARADC

NI RANE IR 73R, GWSAT-60 2314855 7 SARADC. SARADC A— KT [
HAE T KAL) 13bits IR VORI AL 2%, ARSI R SR B 0 A e TR R . R R
R
o ZEHLIE: NWEMFIL
o Hi4~ ADC i NIBIEHL: SCHFRCN 122 J@iEM
o FIFEKEE: 13 bits
o I R KAEZE: 10Msps
o XAERHH: 10MHz ~ 320MHz
o Hmf N5 FVEHE: 0-1V
o EESEH: -1V ~1V
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2 ERINA 2.13 4P

o HIRAEEESHER: +/-0.3mV
=
UL <7 36 10 38 8 $0 1 5 % AR 5 pinout T

2.13 B4

I B YR S AT X FPGA SR REI N H 2 0 EHE . GWSAT R7%1 FPGA 7= i fit & H
2RI B N 25 (GCLK), BEHEEREZIS A 7. B 7 GCLK T, it 7 aifH
(PLL) . /&% I/O B8k HCLK F1 DDR f7ifs #8482 1 504 Bk v i 8 DQS S50 8 B2 U

2-16 BR BT FIRE (GW5AT-138)

. (|8 5
& GCLK MUX & -
g (Top Half) g O
3 - —> R
=3 -~ >
& A gz
& PLL o &

i " i

GCLK MUX

ﬂ (Global) Q

| 4 |
Py P
8_IE PLL PLL Elg_ =
§|ﬁ v E||§ %
ol -—] GCLK MUX — o 2
g 4—— (BottomHalfy |— pm g >
9r| PLL PLL | 2
iﬁ [ PL | [ P | [ P | [ P | ﬁi

Regional Clock Regional Clock
/0 Bank 5 /0 Bank 4
[ voBank o pas | Heok HCLK_MRCC
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2.13 4P

DS981-1.1.2

& =] e ¢ GCLK MUX > s 3 g
g (Top Half) ﬂ 5 O
2 [ - — 3 @
ol 7 ﬂ o 3
o |- (<IN
2 PLL 2
= H||ll L] o %
- \ ﬂ
=\ GCLK MUX
(Global) Q*
| * |
P E E o
-PLL PLL _
i v GIEE
= <— GCLKMUX  [— s 8
=
6| -— (Bottom Half) | I S o
%I PLL PLL | 2
iﬁ [ P | [ P | [ P | [ P | ﬁi
o o T v 1 [
Regional Clock Regional Clock
/0 Bank 5 /0 Bank 4
b woBank Mo pbas | Hok L. Helk MmRree
2-18 BR A Bh BRIR (GW5AT-60)
SerDes Bank 0 1/O Bank 1 /0 Bank 2
= [ ] 11 I I I | | .
- >
3 D S
o H
T [ PLL PLL -
< =
o)
= — vs]
5] 3
o &
T
T L L
=< —
I 3
= w
I~ GCLK MUX . 3
El PLL IS
=~
2 PLL —
L] IS}
[ve)
M 32
3 PLL o
vs]
2 PLL
=~ (-
3
| | PLL PLL
| 1 M | 11T 1 L1 M | | ] |
1/0Bank 9 /0 Bank 8 /O0Bank7 1/OBank6
1 1/0 Bank ooas I nHak | HeLk MRcc

2-17 BB FRIR (GW5AT-75)
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2 ERNA 2.13 4P

2-19 B FEIR(GWSAT-15)

Gigabit Transceiver Bank

| |

i GCLK MUX

PLL l

L [ pas | [ P | [ oas |

AHd-O IdIN

y3ueg o/

€3ueg o/l

AHd-Q IdIN

| | | |
I/0 Bank 2 /0 Bank 1

[ 1/O Bank I HcLk HCLK_MRCC

2.13.1 2/l ## ~ 2.13.4 DDR FZ A T 1 # 27 P2 DQS 45 i i B4R, T4 /Rt
B R /O BB BARIE X DDR 174 #% 3 1 B0E ik v st B DQS 5558 2 4115 BiE S5
UG306, Arora V #/#7JR(Clock) /1 /155 -

2.13.1 £ FE}

GW5AT #%1 FPGA 7=ttt 16 M aEfmiteh. &RNe & —FE AN EEMLS, HT#H
{5 S5 £ 2] FPGA W &R BRI BT A I Bh A, B ImAL (skew) (KA R
(duty cycle distortion) . R IIFELL K B 55 1) £1 30 75 B SRR
2.13.2 SiE 1/O K

GWH5AT %1 FPGA 7= 5 I 1/O Itk HCLK, B A LEI s mz= ik ge, ml LS #r
/O 5E 1% Ve RE B AL 5ar, & T [ 1B RIS S R D B AL S i DOk 1. —A> Bank SZEF
PU% HCLK, i 2-20. & 2-21. & 2-22. K 2-23 fix.
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2 SN A

2.13 g

DS981-1.1.2

2-20 HCLK ;REE (GW5AT-138)

DDRDLL MIPI

/3ueg O/l

93ueg O/l

U=

1O

D

SERDES Q0 SERDES Q1
L, HcLkBridge l&———T |
U e— (Top Half) — N

A
) 4
HCLK Bridge
(Global)
A
v
L] HCKBrdge | [
4—,7 (Bottom Half) 4|—>
v ¥

[ 2-21 HCLK REE (GW5AT-75)

DDRDLL

,[

ROLL | T IO O JC T | PPROLL
1/0 Bank 5 1/0 Bank 4
WOBank || HCLK  ——» HCLKBridge Out «—— HCLK Bridge FB

/3ueg O/l

93ueg o/l

Loorow | [ vipr| | sErDES @0 | | SERDES Q1
L, HclkBridge f—-——T |
] (TopHaif — NN

A
\ 4
HCLK Bridge
(Global)
A
v
L] HCKBrdge | [
I (Bottom Half) —\—>
A
v v

U=

RDLL ||

/O Bank |

DDRDLL

i

1/0 Bank 5

HCLK ——— HCLK Bridge Out

1/0 Bank 4

OO I NCIOT ] COCIMJCOCTm—] | bPROLL

<«—— HCLK Bridge FB

Z2ueg o/l

€ueg o/l

Z>ueg O/

€ueg O/l
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2 GERINA 2.13 W4

& 2-22 HCLK ;R EE (GW5AT-60)

SerDes Bank 0 1/0 Bank 1 1/0 Bank 2
[ ] [CI1 IT I 11 T 1
Enm 5
3 >
o o
b by
z - 2
z N
z s
o
g g
u L
E: = o
_ [ IR:
s} -1 g
P HCLK Bri %
2 ridge N
2
L 3
— g
2
= (%]
3
g L]
=
5
[ I'T 11 1 ] 11 | | I I —|
1/0 Bank 9 I/0 Bank 8 /0 Bank 7 1/O Bank 6
[ 1o Bank ||7 HCLK —»  HCLK Output «——  HCLK Input
& 2-23 HCLK ~"EE (GW5AT-15)
Gigabit TransceiverBank
[ ]
z
)
O
el
I
<
o)
o)
g
2
) _
5}
W
g
by PLL ] voBank
z I rew
g —
9 [
3 ___ HCLK MRCC
E3
= [pos | [ ] [[oos ]| ——»  HCLKOutput
[ 1 ] <—— HCLKInput
I/ 0 Bank2 1/ 0 Bank1

HCLK ] AR fit 4 H 7 5 FH B D e A e 1 s«
o FASHIEE /O I BRI, WA HFT TG i I E 5 .
o [SE 1/O WPy AL, AR RFNH NP AR A — B0 o AT B, T 10 184 TAERE .
o AN /0 B phik 2%
o ZNAFEIR B, T L N E AR E S,

o %5 EiH I/O B % HCLK Bridge #itkt, mlf HCLK B 4415515 21T —4 Bank #1. Ut
4b, HCLK B #1155 M 10 Bank #E X J5 i A] #5 FAH4R 10 Bank [H £

!
XF T R EDEAE S, R UUBAER— 10 Bank, BLIA{E 52 (8] 1) skew /o
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2 S 214 2R EEM

2.13.3 #iHEEFF
BUMER IR & —Fh B ds i s i, WIFRIMIA (PLL, Phase-Locked Loop) . #JJH 4 k
g NI 225 ) B 5 45 ) PR B P IR 15 5 AR AR AL
GW5AT %741 FPGA 7= i ff) PLL ARS8 SR 4L AT DAZR& IR B e, Jdid fid B A [ 2
HnT DAHEAT B b TR R R (R AR 3 A) . AR A LIRSS Th R
GW5AT %41 FPGA 7= il (1) PLL BEHURRA: 41
o SR 7 BRI B
o MHLPLL, £ 1 BRASRIEPE H RIS SCHE 1/8 NEU AT
o SRR RN S Lh i
o S T KGN
o SCHEYATB Bl AR (TR AL IP)
e GW5AT-15/GW5AT-60 VCO TAEMIZER: 700 MHz ~ 1400 MHz
e GW5AT-138/GW5AT-75 VCO LAEMIHJufE: 650 MHz ~ 1300 MHz
e CLKIN #i%yEH: 19 MHz ~800 MHz
2.13.4 DDR Zi#sSE O ETE DQS
GW5AT %% FPGA 7= i) DQS @4t 741~ 1)) 58 R 3 FF DDR 17-fifi #4582 11 i
o ILHRERIAIG N DQS, It 90 EEAHRL DQS KAE £
o HRERS A DQ @B N EAF AL S R4
o SRR HR AL I B r
o SRR SLHLE i
DQS S RE 2 Rl TAER, ISR 2 A F R 10 #1175 K

214 /HEEN

GWSAT %741 FPGA 7 it P& — ML & RE B, BERERIISTN N EE
W, WHERPEMECGRL BN, SFEPEAEEEAL, CFU M I/O o (13747 de 4 w] LU AL
FLE .

2.15 fRiIZEC E

GWSAT %% FPGA 7t > KF SRAM 4t At BRI b UG 75 22 300 T 20 B 23k S
PERIE A . 48R, F P AT DRSS B £ 7 KA B & B SR A AE SN Flash . EHLE,
#e ' AR Flash Hhisz NG B 25k 1) SRAM Hr .

GWSAT %751 FPGA 7=t br 1 SCHpl Fd FH 1) JTAG BL B S, I8 SCRF
GowinCONFIG Bt & #3(: SSPI. MSPI. Master CPU. Slave CPU. Master SERIAL.
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2 ERNA 2.15 dmFElc B

Slave SERIAL & PCle. [FIN SCHRFE st SCREER SO N fl 2 e B . CFF SEU
Rl &z W4t . SZFF OTP.
B2 IEMBHERIESF
o UG704, Arora V 138K & 75K FPGA /=17 45 F2 0 & FHf
o UG718, Arora V 60K FPGA /=i 43 FEH & T/
o UG720, Arora V 15K FPGA /%3 4i 2l & T

2.15.1 B=HEK

GWH5AT %71 FPGA 7 5 % it JTAG/SSPI/QSSPI & # it goConfig I2C IP /
goConfig JTAG IP #4775 5t 2, BB SCRIEA LA TARRES BT g o s
Flash B4k, gmftid FE P28tk T DAL IR A I IC B B % TR, mftsems, Ri-Fhlk
RECONFIG_N 53 i Reboot i 4RI A 5E BAE LR TH 4. EARFPEIE & R T 7E 2RI [R]HAH X
TR MRS
2.15.2 LEEFRCHEMEMR AN E

GW5AT &% FPGA 7= i SR LU R n%, K H 128 bits 11 AES In# 5%, [FIRT,
P SO PR B 1) A AR, 7 FPGA 7= 5 I EL R SO BRI T
CRC WISSHRIF R E T 2. BPEm Bk fE ih se i o84 N B 2 75 i, AR I EdE
MR EE AR AR . B T A B LR SE L B S AT P VAT A
2.15.3 SEU Handler

GWH5AT %41 FPGA 7= i itk SEU Handler B8, HATHC B N A7 S 2K 2 (CMSER) )
. SEU Handler M3 K5 4L W45 e B 4 A7 A I ] BEAZAE AR 1%, T2 rE L aE /1 E
WINLLAY IE. SEU Handler #7E FPGA TAEMIFIN, MG G2 w8 5dE, kT
ECC f#i il CRC 256 L SRAG A 5% . A B4R R T AR IE, 158 B 245 o 5
fr, SHEFIS R SRAM, MIMiA R IEA RS R ECE R H 1.

SEU Handler #HTh A K RE U0 R
o T ECC 1 CRC il Fii iF 4y
e CRC " At & SRAM i f rh AR (] $ &E: 1) bit 4%

e ECC I ##H:/ SRAM Frame ' 2 bit #1707 B ik 75 LB R IED, 4 bits H iRk, H
H1 138K #f ECC S H4F 64-bit SRAM %4+ 1 bit #5247 B 2 DL ES R 1B, 2 bits
iR

!

[ SEU Handler ] LA Sz # 8 MRIGEHSR S TEBE, R4S B2 2 bR S

o LFEH WA, WA ERE MRS H 28 FiZhag.

o WHRH I bit HRENEEAE, H T IRERAEAITEAY .

DS981-1.1.2 51(109)



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

2 GERINA 2.16 Jr N AR s

2154 OTP

GW5AT %41 FPGA 7= i 424t 128 Bit ff) OTP &=1a], iF—kMEgwfE. H Bito~Bit31
MR X, ZRGeH) 0w nT DA B 2 (R A e e e A A B 25 B . Bit32~Bit95 2y DNA
X, f7f2sft 64 ArE—FridfE B,

2.16 /K AR $h#R3% 5

GW5AT #%1 FPGA =Nk 7 — N W ERG 2%, w2 i #2 o oy MSPI et i e
i b

GW5AT-15 # Nk T FN  IT Bh R a8, JRAEAER 2331 9 210MHz Al sk
25MHz, #feid FE o MSPI 4 FEAs 2Q AL g

A B R G a0 v IO P S SR AR B IR, @ ECE TESE, "W LSkE £k 64 Ff
INEE D e R 2 PR ATV DU Il /N wa = KX P

f..=210MHz/Param.

f.=25MHz/Param.

!
HrErE Param NAECE S5, Vil N 3 F1 2~126 2[R IH %L
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3.1 TAE%M4E

!

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
GW5AT-138
& 3-1 da 3 | ATEE (GW5AT-138)
B Tk =IME BAE
FPGA Logic
Vee % -0.5V 1.05V
Veoio /O Bank HiJE -0.5V 3.75V
Veex L EENEN -0.5V 3.75V
Veeroo 79 SRAM $ 4k H i (1) 4 3 LDO #idk [ -0.5V 1.98V
(1 FELYR L
Gigabit Transceiver
VbpHaq* QUAD* P 3 v H A4 FL F -0.5V 1.98V
Vbpaar QUAD™ A FS R e % L R -0.5V 1.05V
Vopror QUAD* TX 1% v it B FL & -0.5V 1.05V
Vooba: QUAD* P #5407 L B A3 i L -0.5V 1.05V
MIPI
Vopam MIPI AEHRAL, % A F L -0.5V 1.05V
Vooxu MIP RSP B A4 F F s -0.5V 1.98V
Vooowm MIPI 5B 5 F A4 FL P 1 -0.5V 1.05V
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3.1 TAE%4E

B ek &=/ME BAE

mE

Storage Temperature AR -65°C +150°C

Junction Temperature ghiE -40°C +125°C
GW5AT-75

7 3-2 BX R ASEE (GWS5AT-75)

B ik =/ME BAE

FPGA Logic

Vee P HLE -0.5V 1.05V

Veeio I/O Bank i/t -0.5V 3.75V

Veex il By HEL -0.5V 3.75V

Veeroo 79 SRAM L HLIE I Y & LDO #ik | -0.5V 1.98V

) R HE

Gigabit Transceiver

VbpHAQ* QUAD™ A 8 e He A HL HL -0.5V 1.98V

Vbpag* QUAD* P HIS AL FEL i 1 R A LS -0.5V 1.05V

Vooror QUAD* TX i fit v L -0.5V 1.05V

Vooo_a* QUAD™ Py s 8  Fi if f1 Fia L -0.5V 1.05V

MIPI

Vbpam MIP 5 RAR U1 AR it 1k L Pl -0.5V 1.05V

Vboxm MIP1 L HASADL4 B 1 H H -0.5V 1.98V

Vboom MIP1 5 He 7 i B A1 FL F -0.5Vv 1.05V

mE

Storage Temperature A7 S -65°C +150°C

Junction Temperature g -40°C +125°C
GW5AT-60

7 3-3 da X H KL E (GWSAT-60)

B fak &=/ME BAE

FPGA Logic

Vee “HE, LV -0.5V 1.05V

Bk, EV -0.5V 3.75V
Veeio I/O Bank Hi/& -0.5V 3.75V
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3.1 TAE%fE

B ek &=/ME BAE
Veex i By R -0.5V 3.75V
VEFUsSE eFuse 5 AT & -0.5V 2.07V
Gigabit Transceiver
VobHag* QUAD* A iy s {4 FL L -0.5V 1.98V
Vobaar QUAD™ PA FS 5 DL P 36 A3 F R -0.5V 1.05V
Vopror QUAD* TX &1 sify £ F L -0.5v 1.05Vv
Vbbb QUAD™ A #s # FiL i A Fi F I -0.5V 1.05V
MIPI
Vopam MIPI BRI FL i 1t F HL T -0.5V 1.08V
Vooxwm MIPI EH AR AL B A v s -0.5V 3.75V
Vpoom MIPI E Ky FL i A F L -0.5V 1.08V
Vopiam MIPI i LP A i e -0.5V 1.32V
ADC
Veeance ADC HH 1 f -0.5v 2.07V
VRern ADC BHRZHHi & -0.5v 0.3V
Virere ADC it 22 o [ -0.5V 2.07V
mE
Storage Temperature A7 S -65°C +150°C
Junction Temperature g -40°C +125C
GW5AT-15
3= 3-4 3t mKIEE (GWSAT-15)
B ek &=/ME BAE
FPGA Logic
Vee HUE, LV -0.5V 1.05V
Veeo /0 Bank Hi /& -0.5V 3.75V
Veex i By L -0.5V 3.75V
Veewoo N SRAM FlI PLL $&f3t H & f) A 5 -0.5V 3.75V
LDO A58 iy F Y5t Fi
Veruse eFuse 5\ HiE -0.5V 2.07V
Gigabit Transceiver
VopHAQ* QUAD* A 8 vy s it i L -0.5vV 1.98V
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3 WA 3.1 TAEZAF
B ek &=/ME BAE
Vobaor QUAD* A A DL F e (4t L Fi -0.5V 1.05V
Vopra® QUAD* TX ik fit v L -0.5V 1.05V
MIPI

Vppam MIPI A5 BRATAL FL it A3 F F T -0.5V 1.08V
Vopxm MIP 5 AR SUL 4 B £k L Fi T -0.5V 3.75V
Vboom MIPT 5 He 7 v B A1 F H -0.5Vv 1.08V
Vbpi12m MIPI ik LP 5 A F H e -0.5V 1.32V
mE

Storage Temperature AR -65°C +150°C
Junction Temperature g -40°C +125°C

DS981-1.1.2
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3 AU 3.1 TE&M

312 HFLIEERE
GWb5AT-138
7 3-5 #HEHFET/EEE (GW5AT-138)
B iR RIME BEAME
FPGA Logic
Vee %S 0.87V 1.03V
Veoio /O Bank HiJk 1V 3.465V
Veex 4 B 1.71V 1.89V
Veeroo M 79 SRAM $R LR ) 3 5 LDO gk L | 1.14V 1.89V
Y5 HL
Gigabit Transceiver
VobpHaar QUAD* A 8 i & it HEL HL R 1.71V 1.89V
Vobaar QUAD* P A5 4DL FL 5 A3 F HL s 0.87V 1.03V
Vobrar QUAD* TX ik i fit i 1 [ 0.87V 1.03V
Vooba: QUAD* P 3 %i7 FL  A3% F HL e 0.87V 1.03V
MIPI
Vopam MIPI A HAS 0 H i 1k L F 0.87V 1.03V
Vooxwm MIPI BEHRIDUEH B £1E i Fe 1 1.71V 1.89V
Vooowm MIPI A5 H 7 H B Ak L H 0.87V 1.03V
BE
Ticom gEiR (R k2R 0°C +85°C
Tino i (T 2R) -40°C +100°C
!

o Voo po FUEEEK, ThFeiim.

o FILLLEAEE PCB L2k, 5 2O AT A 5 rL RV el (1 52 46, R I a2 2 A HLIR IR 75 5K

e Vees Vecior Veex ML ST B2 5N 3% 5% 5%
- ST EAEH Voo 48 PLL fEE 2814, Voo LRG0 225200 PLL %6 H i eh Bk sh ek .
-Veeoio LIS, AR REStLi$ 3] 10 Buffer A% H I L.

GWbSAT-75
& 3-6 HEF TAESEE (GWS5AT-75)
B 3T &/ME RAE
FPGA Logic
Veo 1% E 0.87V 1.03V
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3.1 TAE%4E

B bi::3U =/IME BEAE

Veeo /O Bank HiJt 1V 3.465V

Veex B LR 1.71V 1.89V

Veewo M 5 SRAM #244 LI (14 #5 LDO Bk g | 1.14V 1.89V

N

Gigabit Transceiver

VobHag: QUAD™ A 3 e A i L 1.71V 1.89V

(V- QUAD* P 5 HL4DL FL P& A5 F HiL e 0.87V 1.03V

Voprar QUAD* TX A% i ik it B e 0.87V 1.03V

Voppar QUAD* N i #ir7 e it i Fi 0.87V 1.03V

MIPI

Vopam MIPI BRI A1 F P s 0.87V 1.03V

Vopxwm MIPI BRI B f1L i, e 1.71V 1.89V

Vooom MIPI A5 e 7 Ho B ik L F 0.87V 1.03V

R

Ticom S (2R ) 0C +85C

Tynp SRR (TZR) -40°C +100°C
SE!

M Veoipo HIEREK, DIEEHR .

LR PCB B2/ ARk, 5 SO R4k AR Bl PR S 42, [T 2 2 A R oK

Vees Vecios Veex IR VFSEERTEE 737108 3% 5% 5%

- W FEEA Voo % PLL R, Voo BRISUE 2520 PLL % i B Et 3Rt .

DS981-1.1.2
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3 HLURRE 3.4 TAE%AF
GW5AT-60
#+ 3-7 HETLIEEE (GW5AT-60)
R iR ®/IME BK{E
FPGA Logic
Vee HE, LV 0.87V 1.03V
ZHE, EV 1.14V 1.8V
Vecio /O Bank Hi /% 1V 3.465V
Veex!! B HLFR 1.71V 3.465V
Veruse 26 eFuse 5 AT HLE 1.62V 1.98V
Gigabit Transceiver
VooHaa QUAD™ A 8 v He A FiL L 1.71V 1.89V
Vopag QUAD* P HI AR FL i it Fi Fi 0.87V 1.03V
Voora QUAD* TX ikt i FL & 0.87V 1.03V
Vbbpa QUAD* 4 #fi#r7 i i it i F 0.87V 1.03V
MIPI
Vobam MIPI AL L Ak i L 0.87V 1.08V
Vooxm MIPI EEH AL 4 B £ i L R 1.71V 3.465V
Vooom MIPI AL H 2 ik L e 0.87V 1.08V
Vopiam MIPI fiH LP Ak i i 1.14V 1.32V
ADC
Vecanc ADC LA L L 1.62V 1.98V
Vrern ADC Bz ik oV oV
Vrerp ADC fihZ% ik oV 1.25V
mE
Ticom SRR ) 0C +85°C
Tyno gEIE (T 2R) -40°C +100°C
!

o NI EAGHI AL 2

BHIHR, Veex 2K T4F 3V: Veex=1.8V i,
#, %+ Fmax>600Mbps R AR H, Veex B K TE4T 2.5V,

RIRYATFRES eFuse IRIHE, XN U] LL#%E GND X floating .
B 24 FE S eFuse (I (f11 AES key 5\, Multiboot #H5%f] golden image FI/EZhHibEAZ B &) , iH KA

HHIN Verpuse & B0 HLE CIER % E A 1.8V,

DS981-1.1.2

F R A PCB L 2 AN YRR, 75 B A A 1 U v ] 1 A2 4, IR IR A2 2 S LR I 75 oK
Vees Vecios Veex MRS a5 58 3% 5% 5%.

10 % N4 H ) Fmax 2232 3[R
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3 AU 3.1 THE&M

- 0T ESEH Voo 4 PLL LR, Voo BIMSUR 2 REmT PLL f i B REsh sk .
- Vecio LRIEUE, R BES&E2] 10 Buffer 1%t E L.

GWb5AT-15
< 3-8 HELIEEE (GW5AT-15)
B Ei::3U =/IME BAE
FPGA Logic
Vee PR, LV 0.87V 1.03V
Vecio /O Bank ik 1.14V 3.465V
Voox!! B R 1.71V 3.465V
Veewoo 4 SRAM 1 PLL &t L i) A #5 LDO [ 1.14V 2.75V
R 1 F Y L
VeryseP! eFuse 5 A\ FI i HLE 1.62V 1.98V
Gigabit Transceiver
Vophagr QUAD* 1A s e s A3 FEL L 1.71V 1.89V
Vobaa QUAD* Py S ARALL FE 25 (it R HE 0.87V 1.03V
Voora QUAD* TX A i% bt H HL & 0.87Vv 1.03V
MIPI
Vobam MIPI A5 A H0L He 5 Ak R F 0.855V 1.08V
Vooxm MIPI A AR FOL 4 Bk P F 1.71V 3.465V
Vooom MIP LS H 2 ik L F 0.87V 1.08V
Vopiam MIPI fiti LP ko i 1 1.14V 1.32V
mE
Ticom g (2R ) 0cC +85°C
Tuinp ZER (k%) -40°C +100°C
!

U] 224 55 L5 F N 358 22 0 o 2 FLELIR) . Vieex 2K T-45-F- 3V; Veex=1.8V i, 10 i ANt i) Fmax 252 2[R
], X7 T->600Mbps Hf A H S, Veex 2R T4 T 2.5V,

LCIEYAFTRES eFuse N, X~ HLE T LLEE GND 24 floating .

Bl M FEFE eFuse [HIHE (41 AES key 5 A, Multiboot #H5%1{] golden image [ EFiEAF &) |, {HiG 2
FHHIN Vepuse B BRI R 2 IEMEE N 1.8V,

LR PCB L2 A MR B, 75 SO A e i R L R S 4, ) B il 2 2 AN H R IR 75 5K
Vee Vecios Veox HIRVFSUERTEHE 737018 3% 5% 5%

- X THEBH Voo 4 PLL (i E81, Veo LRS54 PLL % B Bh 18 sh R .

-Veeio LRI, AT REL A% S 10 Buffer % tHB0F L.
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3.1 TAE%4E

3.1.3 R EARIER

% 3-9 IR LA
B DU R/ME HAE RAE
Vec Ramp Ve HLIEHLE EFHRER 0.1mV/us TBD 15mV/us
Vcelpo Ramp Vee 1o MR LR ETHREER 0.09mV/us TBD 15mV/us
Veex Ramp Veeox FRIEALE EFHREEE 0.005mV/us | TBD 15mV/us
Veeio Ramp Vecio FIEHLE EFHREER 0.06mV/us TBD 15mV/us
3.1.4 PIBHIRFFM:
3R 3-10 HRATRFFE
AR fiir i /0 28 RAE
lns IR LR 0<Vin<ViH(MAX) 110 150uA
(Input or I/O leakage current)
lns F IR IR 0<Vin<ViH(MAX) TDI, TDO, 120uA
(Input or I/O leakage current) TMS,TCK

DS981-1.1.2
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3 BRI 3.1 TAE%4E

3.1.5 POR 4¥M%
GWbHAT-138
¥z 3-11 POR BBES¥ (GW5AT-138)
AR ik AR HRE
POR H {8 R S A A H T Vee 0.72V
Power-on reset voltage Veex 15V
VCClO (Bank1 0) 1.04V
Veewo 1.03V
GWbBHAT-75
#z 3-12 POR BEE# (GW5AT-75)
AR ik AR HRE
POR L&A b A fh o H S Vee 0.72v
Power-on reset voltage Veex 15V
Veeio (Bank10) 1.04V
Veewo 1.03V
GW5HAT-60
# 3-13 POR BEE# (GW5AT-60)
AR ik AR HAE
POR H (A A A Y Vee 0.69V
Power-on reset voltage Veex 1.5V
Veeio (Bank3/5/12) 1.05V
GWb5HAT-15
3% 3-14 POR B[E&# (GW5AT-15)
B iz:puy BR EAUE
POR HURM | b i fil 5 b Vee 0.71V
Power-on reset voltage Veex 1.48V
Veeio (Bank10) 1.05V
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3.2ESD

an)
(8]ay

3.2 ESD t%&E
% 3-15 ESD - HBM
2R HBM
GW5AT-138 HBM = 2000V (GPIO)
HBM = 1000V (Gigabit Transceiver , MIPI D-PHY)
GWb5AT-75 HBM 2 2000V
HBM = 1000V (Gigabit Transceiver , MIPI D-PHY)
GWS5AT-60 HBM = 2000V (GPIO)
HBM = 1000V (Gigabit Transceiver, MIPI C-PHY, MIPI D-PHY)
GW5AT-15 HBM = 1000V
%% 3-16 ESD - CDM
At CDM
GW5AT-138 CDM = 250V
GW5AT-75 CDM = 250V
GWS5AT-60 CDM = 500V
GW5AT-15 CDM = 500V
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3 HA K 3.3 DC M HE:

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

GWbLHAT-138
& 3-17 #EEFETIESEE MR DC BS54 (GW5AT-138)
R ik £ R/ME mAE (HKXE
Lk 110 ¥ AR (Input or I/ | Vegio<Vin<Vin(MAX) - - 210uA
O leakage)
OV<VIN<VCCIO - - 10uA
lpy /O b4 s i 0<Vn<0.7V¢cio, - - -400uA
(/O Active Pull-up Pull Strength=Strong
Current)
O<V|N<0'7VCC|O’ = - '1 50UA
Pull Strength=Medium
O<V|N<O.7VCC|0, - = '5OUA
Pull Strength=Weak
(I/O Active Pull-down Pull Strength=Strong
Current)
ViL(MAX)<VN<Vccio, } - 150uA
Pull Strength=Medium
ViL(MAX)<VN<Vccio, : - S0uA
Pull Strength=Weak
C1 /O H% - - 5pF 8pF
(I/O Capacitance)
Viyst ki NIB ¥ (Hysteresis for [ Vei0=3.3V, - 400mV
Schmitt Trigger inputs) Hysteresis=ON
VCC|O=2'5V! - 200mV
Hysteresis=ON
VCC|O=1 8V, - 100mV
Hysteresis=ON
Veeio=1.5V, - 70mV
Hysteresis=ON
VCC|O=1 2V, 40mV
Hysteresis=ON
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3 MR 3.3 DC MU
GWb5AT-75
% 3-18 EETIEEEMAAY DC 54514 (GW5AT-75)
B ik &4 R/ME HAE |HXE
Ll I/0 AR A (Input or I/ | Vecio<ViN<Vin(MAX) - - 210uA
O leakage)
0V<V|N<VCC|O - - 10uA
IPU 1/10 J:j:l‘_L EEA%J 0<V|N<O'7VCC|O, = = -400uA
(/O Active Pull-up Pull Strength=Strong
Current)
0<V|N<O'7VCC|O’ - = '1 SOUA
Pull Strength=Medium
0<VIN<0.7V¢go» - - -50uA
Pull Strength=Weak
lrp /0 T hi B ViL(MAX)<V\<Vceios - - 400uA
(I/O Active Pull-down Pull Strength=Strong
Current)
V|L(MAX)<V|N<VCC|O= = - 150UA
Pull Strength=Medium
ViL(MAX)<Vy<Vccio, - - S0uA
Pull Strength=Weak
C1 /O H% - - 5pF 8pF
(I/O Capacitance)
Viyst | ¥R (Hysteresis for | Veei0=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
GWbSHAT-60
% 3-19 #fEETIESEEIAAY DC B S 4514 (GW5AT-60)
B ik & R/ME HAEE |HXE
L I/0 IR AL (Input or I/ | Vecio<Vin<Vin(MAX) - 210uA
O leakage)
0V<V|N<VCC|O - 10uA
IPU 110 J:j:j Eﬁﬁ 0<V|N<O'7VCC|O, = ‘400UA
(/O Active Pull-up Pull Strength=Strong
Current)
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3.3 DC M HE

B ik £ R/ME mAE (HFXE
IPU 110 J:j:j Eﬁjﬁi 0<V|N<O'7VCCIO’ -1 50uA
(/O Active Pull-up Pull Strength=Medium
Current)
0<V|n<0.7V(cios -50uA
Pull Strength=Weak
) 1/0 T4 H i Vi (MAX)<Vn<Vecios - 400uA
(I/O Active Pull-down Pull Strength=Strong
Current)
ViL(MAX)<Vx<Vccio 150uA
Pull Strength=Medium
ViL(MAX)<Vin<Vccio, SOuA
Pull Strength=Weak
C1 1/0 % SpF 8pF
(I/O Capacitance)
Roor | AHIAZ S 4BITAT | Veox=3.3V - 100Q |-
fH
(Resistance of input
differential On-Die
Termination)
Viyst | ¥R (Hysteresis for | Veei0=3.3V, Hysteresis=ON | - 400mV
Schmitt Trigger inputs) -
Veeio=2.5V, Hysteresis=ON |- 250mV
Vceio=1.8V, Hysteresis=ON |- 150mV
Veeio=1.5V, Hysteresis=ON |- 130mV
Vcco=1.2V, Hysteresis=ON 40mV
GWbBHAT-15
& 3-20 #fEETAESERIAIA DC B S4514 (GW5AT-15)
AR ik &t R/ME HAE |RXE
Ll 1/0 i NI FE IR (Input or I/ | Vegio<Vin<Vin(MAX) - 210uA
O leakage)
0V<V|N<VCC|O - 10uA
IPU 110 J:j:j Eﬁjﬁi 0<V|N<O'7VCC|O, = ‘400UA
(/O Active Pull-up Pull Strength=Strong
Current)
0<V|n<0.7V(cios -150uA
Pull Strength=Medium
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3.3 DC M HiE

B ik £ R/ME mAE (HFXE
IPU |/O J:j:j EE‘}}ZE 0<V|N<O'7VCCIO’ 'SOUA
(VO Active Pull-up Pull Strength=Weak
Current)
lpp 1/0 R4 H i Vi (MAX)<Vn<Vecios - 400uA
Current)
V|L(MAX)<V|N<VCC|0, 150uA
Pull Strength=Medium
ViL(MAX)<ViN<Vccio, SOuA
Pull Strength=Weak
C1 1/0 %% SpF 8pF
(I/O Capacitance)
Ropr Fr BRI ZE Sy 4oL e | Veex=3.3V - 100Q |-
fH
(Resistance of input
differential On-Die
Termination)
Viyst | ¥R (Hysteresis for | Veei0=3.3V, Hysteresis=ON | - 400mV
Schmitt Trigger inputs) -
Vceio=2.5V, Hysteresis=ON |- 250mV
Vceio=1.8V, Hysteresis=ON |- 150mV
Veeio=1.5V, Hysteresis=ON |- 130mV
Veeio=1.2V, Hysteresis=ON 40mV
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3.3 DC M HriE:

3.3.2 EF7SHLR
GWbHAT-138
7 3-21 B#SET (GW5AT-138)
AR ik B LR BRI
lec Core HLJE HLI LV kA 100 mA
leex Veex HIRHIT LV fRA 9 mA
lecio /0 Bank H1.J5 HL3 (Vecio=2.5V) LV fEA 5 mA
lec_Lbo M & Regulator ##4s HLif LV A 6 mA
E!
Mg AR Ry 25°C
GWbLHAT-75
T 3-22 FHSHER (GW5AT-75)
B i BRfFAR L
lec Core HLJF I LV fi A 100 mA
leex Veex FLIE B LV A 9 mA
lecio /0 Bank H1J HLf (Ve cio=2.5V) LV A 5 mA
lec Lpo N & Regulator #4% HLI LV figAs 6 mA
!
Mg R E R S A 25°C .
GW5AT-60
& 3-23 BRSHIRR(GW5AT-60)
B ik BB R B RI{E
lce Core I HIR LV fRA 80 mA
leex Veex HLIE HLIR LV A 5mA
lecio /0 Bank HLIE HLIE (Veci0=2.5V) LV A 1 mA
E!
M R PR ST 25°C
GWbLHAT-15
+® 3-24 FFSHEIR(GWSAT-15)
&R ik BRpF LR BRI
lec Core HLJRHLT LV kA 40 mA
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3 MR 3.3 DC MR
B Tk BFRE B RIF
leex Veox HIEHIE (Veox=1.8V) LV fA 4.8 mA
lccio /0 Bank HLJE HLI(Veci0=1.8V) LV fi A 5mA

!

[ R PR KA 25°C

3.3.3 /O #EFETIEFH

% 3-25 I/O #HETIERY
MR Veoio(V) NS RIAY Vrer(V)

i &/MVE BAIE BEAE &/\VE BLRIE BEAE
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 X Veeo 05X Veeo  |0.51 x Veeo
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_II 1.71 1.8 1.89 0.833 0.9 0.969
SSTL25 | 2.375 25 2.645 1.15 1.25 1.35
SSTL25 11 2.375 25 2.645 1.15 1.25 1.35
SSTL33 | 3.135 3.3 3.465 1.3 1.5 1.7
SSTL33 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 1l 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_| 1.14 1.2 1.26 048 xVeeo |05 x Voo |0.52 x Veeio
HSUL12 1.14 1.2 1.26 049X Veao |05xVeeo  |0.51 x Veao
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 - - -
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3 HAHRE 3.3 DC M HiE

SRR Vecio(V) HINITRZEY Vrer(V)
i R/ME sAME BAE R/ME sAE BAE
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 1| 1.282 1.35 1.417 - - -
SSTL135DF] 1.282 1.35 1.417 - - -
SSTL15DP 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 M |2.375 2.5 2.625 - - -
SSTL33D_I" 13.135 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_lII 1.425 1.575 1.89 - - -
HSTL18D_I 1.71 1.8 1.89 - - -
HSTL18D_lII 1.71 1.8 1.89 - - -
LVCMOS10D (0.95 1.0 1.05 - - -
LVCMOS12D (1.14 1.2 1.26 - - -
LVCMOS15D (1.425 1.5 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 2.5 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 - - -
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3.3 DC M HE

MR EY Vecio(V) NI RIAY Vrer(V)

i &/ME HAE REAE &/ME HAE BAE

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 . - -

MIPI 2.375 25 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 - - -

!

o ['1 60K/15K/25K &5 4SCFriZibrif »

o 21 138K #ff 3 Frizbnitt.

3.3.4 8ig I/O DC BS54

GWbLHAT-138

& 3-26 B /O DC BS54 (GW5AT-138)
- Vi Vi Ve, Vo'H o 11 | Igpy [
Min | Max Min Max (Max) | (Min) (mA) |(mA)

LVCMOS33 |-0.3V |0.8V 2.0V Vociot0.3 0.4V [Vecio-0.4V |4 -4

LVTTL33 8 8
12 -12
16 -16
24 -24

0.2V |Vgeo-0.2V |01 |-0.1

LVCMOS25 |-0.3V [0.7V 1.7V Veeiot0.3 0.4V [Veci0-0.4V |4 -4
8 -8
12 -12
16 -16
24 -24

0.2V |Vgeo-0.2V |01 |-0.1

LVCMOS18 |-0.3V |0.35xVcco  |0.65x Vecio | Veciot0.3(0.4V | Vo004V |4 -4
8 -8
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3.3 DC M HE:

. ViL Vi VoL Vou lo, M [ lgy M
Min | Max Min Max (Max) | (Min) (mA) | (mA)
LVCMOS18 |-0.3V |0.35x Veeo | 0.65% Veeo | Voaot0.3 04V [Veeo0.4V |12 [-12
16 -16
24 -24
02V |Veeo02V |04 [-0.1
LVCMOS15 |-0.3V |0.35x Veeo | 0.65 % Veao | Veeot0.3 04V [Veeo-0.4V |4 -4
8 -8
12 -12
16 -16
02V |Veeo02v |04 [-0.1
LVCMOS12 [-0.3V [0.35x Vego  |0.65 x Veco | Vorot0.3 [0.4V [ Vego-0.4V |4 4
8 -8
12 -12
02V |Veeo02V |04 [-0.1
LVCMOS10 [-0.3V |0.35x Vego | 0.65 x Vg | 1.1V 04V |Voeo04V |15 |05
PCI33 0.3V [03%xVeeo  |05%Veeo | Veeot0.3|0.1x  [0.9%x Voo |15 |05
Veaio
SSTL18 Il [-0.3V |Vrer0.125V | Veer+0.125V [Vegot0.3 |04V |Vego 0.4V |13.4 |-13.4
SSTL18 | [-0.3V |Vrer0.125V | Vrer+0.125V | Vego+0.3 [ 0.40V | Vego-0.40V | 8 -8
SSTL15 0.3V |Vagr-01V | Veert 0.1V | Vego+0.3 040V |Veeo-0.40V |13 [-13
SSTL135  |-0.3V |Vrer-0.09V | Vrert0.09V | Vego+0.3 [0.40V | Vego-0.40V |13 |-13
HSTL18 | |-0.3V |Vger0.1V Vegrt 0.1V | Vegot0.3 [0.40V | Vieo-0.40V | 8 -8
HSTL18 Il |-0.3V |Vger0.1V Veget 0.1V [ Vego+0.3 [0.40V | Voeo-0.40V |16 [-16
HSTL15 | |-0.3V |Vger0.1V Vegrt 0.1V | Vego+0.3 0,40V |Voeo-0.40V |8 -8
HSTL15 Il |-0.3V |Vger0.1V Veert 0.1V | Vego+0.3 040V |Voeo-0.40V |16 [-16
HSUL12 0.3V |Vrgr-0.13V | Vet 013V | Vegot0.3|0.40 | Voeo-0.40V 0.4 [-0.1
LPDDR 0.3V |02xVeao  |08xVeao | Veeo*0.3[04x  09xVeeo [0 [-0.1
Veaio
!

M[E—/> Bank AT 10 50 DC HL it BR#1 (£445 source £11 sink): [d]—/> Bank frf 10 A BIRARE R T
n*8mA, n F£/Ri% Bank # 351 H1 1 10 &
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3.3 DC M HE:

GW5AT-75
& 3-27 i /O DC S 4514 (GW5AT-75)
- ViL Vi VoL VO.H lo. M | loy 1!
Min | Max Min Max (Max) | (Min) (mA) | (mA)
LVCMOS33 |-0.3V [0.8V 2.0V Veeiot0.3(0.4V | Vego-0.4V |4 -4
LVTTL33 ) -8
12 -12
16 -16
24 -24
02V |Veeo0.2V |01 [-0.1
LVCMOS25 |-0.3V |0.7V 1.7V Veeot0.30.4V | Vego-0.4V |4 -4
8 -8
12 12
16 -16
24 -24
0.2V [Vcgei0-0.2V |0.1 -0.1
LVCMOS18 |-0.3V |0.35X Veeio | 0.65 X Vegio | Veciot0.3 0.4V | Ve 0.4V |4 -4
8 -8
12 -12
16 -16
24 -24
0.2V |Vceio-0.2V |0.1 -0.1
LVCMOS15 |-0.3V [0.35x Veeo  [0.65 X Veeio | Veciot0.3 0.4V | Veeo-0.4V |4 -4
8 -8
12 -12
16 -16
0.2V |Vceio-0.2V |0.1 -0.1
LVCMOS12 |-0.3V [0.35x Vg0 |0.65x Vecio | Veciot0.3 0.4V | Veg0-0.4V |4 -4
8 -8
12 -12
0.2V |Vceio-0.2V |0.1 -0.1
LVCMOS10 |-0.3V [0.35x V¢cio  [0.65 X Vegio [1.1V 0.4V [Vccio-0.4V |15 -0.5
PCI33 -0.3V 0.3 x Vceio 0.5xVeeio | Veciot0.3 [0.1x 0.9xVeeo |15 -0.5
VCCIO
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3.3 DC M HE:

. ViL Vi VoL Vou lo, M [ lgy M
Min | Max Min Max (Max) | (Min) (mA) | (mA)
SSTL18 Il [-0.3V |Vrgr-0.125V | Veer+0.125V | Voeot0.3 |04V [Vego 04V |13.4  |-13.4
SSTL18 | [-0.3V |Vrgr-0.125V | Veer+0.125V | Vooo+0.3 |0.40V | Vego-0.40V |8 -8
SSTL15 0.3V |Vger0.1V Veget 0.1V [ Vegot0.3 [0.40V | Voeo-0.40V |13 [-13
SSTL135  [-0.3V |Veer0.09V | Veert0.09V | Vego+t0.3[0.40V | Vego-0.40V |13 |-13
HSTL18 | |03V |Vrer-01V [ Veget 0.1V |Voeio+0.3 [0.40V | Vego-0.40V |8 -8
HSTL18 Il |03V |Vrer-0.1V  [Veeet 0.1V |Voeo+0.3 [0.40V | Veeo-0.40V [16 |16
HSTL15 | |-0.3V |Vger0.1V Veget 0.1V | Vegot0.3 [0.40V | Vieo-0.40V | 8 -8
HSTL15 Il |-0.3V |Vger0.1V Veget 0.1V [ Vegot0.3 [0.40V | Vo040V |16 [-16
HSUL12 0.3V |Vrer0.13V | Veget 013V | Vegot0.3 (040 |Vogo-0.40V |01 [-0.1
LPDDR 0.3V [02%xVeeo  |0.8%Veeo | Veeot0.3|0.1x  [0.9%x Voo |04 [-0.1
Vecio
!

M[E—A Bank iTA 10 50 DC HEIIR # (13% source M sink): [@—/> Bank iff 10 fs B ARE KT
n*8mA, n F/~i% Bank #5] £ ¥ 10 #i &

GWS5AT-60
= 3-28 B /0 DC B S 4514 (GWS5AT-60)
- ViL Vi VoL VO!_, lo M | loy M
Min | Max Min Max (Max) (Min) (mA) | (mA)
LVCMOS33 |-0.3V [0.8V 2.0V 3.45V 0.4v Veeio-0.4V |2 -2
LVTTL33 4 4
6 -6
8 -8
12 |12
16 |-16
0.2V Veeor0.2V |01 [-0.1
LVCMOS25 |-0.3V |0.7V 1.7V Veeot0.3 0.4V Veeo0.4V |2 -2
4 4
6 -6
8 -8
12 12
16 -16
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3 HA KR 3.3 DC M HE

- ViL Viy VoL Vou lo. M | loy M
Min | Max Min Max (Max) (Min) (mA) | (mA)
LVCMOS25 |-0.3V 0.7V 1.7V Voaot0.3 [0.2V Voao-0.2V |04 [-0.1
LVCMOS18 [-0.3V |0.35 x 0.65 x Voeo+t0.3 | 0.4V Vo044V |2 -2
Veaio Vecio 4 4
6 -6
8 -8
12 -12
16 -16
0.2V Veeo-02V |04 [-0.1
LVCMOS15 |-0.3V |0.35 x 0.65 x Veeiot0.3 | 0.4V Vo044V |2 2
Vecio Vecio 4 4
6 -6
8 -8
12 -12
0.2V Veeo-02V 0.1 [-0.1
LVCMOS12 |-0.3V |0.35 x 0.65 x Veeiot0.3 | 0.4V Veeo-0.4V |2 2
Veeio Veeio 4 4
6 -6
8 -8
0.2V Veao02V 01 [-0.1
LVCMOS10|-0.3 [0.35x 0.65 x 1.1V 0.4V Veeo-0.4V |2 -2
Veeio Veeio 4 4
PCI33 0.3V |0.3xVego 05X Voo |Veciot0.3 0.1 Vego [0.9xVeeo |15 |-05
SSTL33 | [-0.3V |Vegr0.2V | Vrert0.2V | Veeot0.3 | Veoo! Voeio/2+0.6 |8 -8
2-0.6
SSTL33 Il |-0.3V |Vergr-0.2V  |Vrert0.2V  [Veeot0.3 | Ve Voeo/2+0.8 |13.4 [-13.4
2-0.8
SSTL25 | |-0.3V |Vagr-0.15V |Vrer+0.15V |Veeio+0.3 | Veeo! Veeio/2+0.61 |8 -8
2-0.61
SSTL25_ Il |-0.3V |Vrgr-0.15V | Vrer+0.15V | Veeiot0.3 | Veoo! Voeio/2+0.81 [13.4  [-13.4
2-0.81
SSTL18 | |-0.3V |Vrer-0.125V| Vagr+0.125\ Veeio+0.3 | Vo Voeio/2+0.47 | 8 -8
2-0.47
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3.3 DC M HE

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

SSTLA8 Il |-0.3V | Veer-0.125V| Vrgrt0.125M Voo 0.3 |Veao/ | Veoo/2+0.6 | 134 |-13.4
2-0.6

SSTL15 | |-0.3V [Veer0V  [Viert 0.1V [Veeot0.3 [Veao/ | Vecio! 8 8
2-0.175 2+0.175

SSTL135 1 [-0.3 | Veer-0.09V |Veeet0.00V [Veeot0.3 [Veeo/ | Veco/2+0.15 | 8 8
2-0.15

SSTL12 | |03 |Vrer01V | Vegrt0.V | Voeot0.3 |0.2 X Voeo |08 X Veao |01 |-0.1

HSTL18 | [-0.3V |Vrgr01V | Vaget 0.1V | Voot0.3 |0.40V | Veeo-0.40V |8 8

HSTL18 Il [-0.3V |Vrer-01V | Veget 0.1V | Voeot0.3 040V |Veeo-0.40V (16 |-16

HSTLA5 | |-0.3V |Vrer-0.1V | Viert 0.1V [Vegot0.3 040V |Veeo-0.40V |8 8

HSTLA5 Il |-0.3V |Vrer-0.1V | Viert 0.1V [Vegot0.3 040V |Veeo-0.40V |8 8

HSTLA2 | |-0.3V |Vaer-0.1V | Viert 0.1V [Veeot0.3 0.2 X Voco | 0.8 X Veas |8 8

HSUL12 -0.3 VREF-0'1 3V VREF+ VCC|O+O'3 0.2 x VCCIO 0.8 x VCCIO 0.1 -0.1

0.13v
LPDDR -0.3V 0.2 x VCClO 0.8 x VCClO VCC|O+O'3 0.1 x VCClO 0.9 x VCClO 0.1 -0.1
E!

UI[E—/> Bank fif5 10 (45001 DC HL BRI (445 source Al sink): [&]—4> Bank i 10 [f)s BRASRE R T
n*8mA, n £7ri% Bank #5117 10 #& .

GW5AT-15
& 3-29 Bif /0 DC S 451% (GW5AT-15)
- Vi Vi VoL Vc,!_| lo. M [ lgy M
Min | Max Min Max (Max) (Min) (mA) | (mA)
LVCMOS33 |-0.3V [0.8V 2.0V 3.45V 0.4V Veeio-04V |2 -2
LVTTL33 4 4
6 -6
8 -8
12 -12
16 -16
0.2V Veao0.2V |01 |-0.1
LVCMOS25 |-0.3V | 0.7V 1.7V Veeot0.3 [0.4v Veeo-0.4V |2 -2
4 -4
6 -6
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3 AR 3.3 DC H/ R
- ViL Viy VoL Vou lo. M | loy M
Min | Max Min Max (Max) (Min) (mA) | (mA)
LVCMOS25 [-0.3V |0.7V 1.7V Veeiot0.3 0.4V Veeio-0.4V |8 -8
12 -12
16 -16
0.2V Veeio-0.2V |01 -0.1
LVCMOS18 [-0.3V |0.35x 0.65 x Veeiot0.3 0.4V Veep0.4V |2 -2
Veaio Vecio 4 4
6 -6
8 -8
12 -12
16 -16
0.2V Veeio-0.2V |01 -0.1
LVCMOS15 [-0.3V |0.35 x 0.65 x Veeipt0.3 0.4V Veeio-0.4V |2 -2
VCCIO VCCIO 4 -4
6 -6
8 -8
12 -12
0.2V Veeio-0.2V |01 -0.1
LVCMOS12 [-0.3V |0.35 x 0.65 x Veeipt0.3 0.4V Vceo-04V |2 -2
Vecio Veeio 4 4
6 -6
8 -8
0.2V Veeio-0.2V |01 -0.1
LVCMOS10[-0.3 ]0.35x 0.65 x 1.1V 0.4V Veeo-04V |2 -2
Vecio Vecio 4 4
PCI33 -0.3V 0.3 xVeeio [0.5XVecio | Veciot0.3 [0.1xVegio 0.9 X Veeo [ 1.5 -0.5
SSTL33_l [-0.3V |Vggr-0.2V | Vgegrt0.2V | Viei010.3 | Veciof Vceo/2+0.6 |8 -8
2-0.6
SSTL33_Il [-0.3V |Vger-0.2V | Vgegrt0.2V | Viei010.3 | Veciof Veeo/240.8 | 134 |-13.4
2-0.8
SSTL25_1 [-0.3V |Vgegr-0.15V | Vgreet0.15V | Viei010.3 | Veciof Veeio/2+0.61 | 8 -8
2-0.61
SSTL25_11 [-0.3V | VRggr-0.15V | Vrget0.15V | Viei010.3 | Veciof Veeio/2+0.81 1134 |-13.4
2-0.81
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3 HA K 3.3 DC M HiE

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

SSTL18 | |-0.3V |Vrer-0.125V| Vagr+0.125\ Veeio+0.3 | Veio/ Voeo/2+0.47 | 8 -8
2-0.47

SSTL18 Il [-0.3V | Vrer-0.125V| Veer+0.125M Veeio+0.3 | Voo Veoo/2+40.6 |13.4 |-13.4
2-0.6

SSTL15 | [-0.3V |Vegr-0.1V  |Vreet 0.1V [Veeot0.3 | Veeo/ Veoro! 8 -8
2-0.175 2+0.175

SSTL135 1 [-0.3 | Vaer-0.09V |Vrer+0.09V |Veeio+0.3 | Veeo! Veeio/2+0.15 | 8 8
2-0.15

SSTL12 | |03 |Vagr0.1V  |Vrert0.1V | Vegot0.3 [0.2 X Voo |0.8 X Voo (0.1 [-0.1

HSTL18 | |-0.3V |Veer-0.1V  |Vage+ 0.1V | Veeo+0.3 |0.40V Veeo-0.40V |8 -8

HSTL18_Il [-0.3V |Vggr-0.1V | Vgee+ 0.1V | Vego+0.3 | 0.40V Veeo-0.40V [16 |-16

HSTL15_1 |[-0.3V |Vrer-0.1V | Vgeet 0.1V [ Veeiot0.3 [0.40V Veoio-0.40V |8 -8
HSTL15_Il [-0.3V |Vrer-0.1V | Vgeet 0.1V [ Veeiot0.3 [0.40V Veoio-0.40V |8 -8
HSTL12_1 |[-0.3V |Vrer-0.1V | Vgeet 0.1V [ Veeiot0.3 0.2 X Veeio |0.8 X Veeo |8 -8
HSUL12  [-0.3 |Vger-0.13V | Vgert Veeiot0.3 [0.2XVeei0]0.8x Voo [0.1 |-0.1
0.13V
LPDDR 0.3V [0.2xVecio [0.-8xVecio |Veciot0.3 0.1 X Vo [0.9 X Veoo |01 [-0.1
E!

[E—/> Bank A 10 [ 500% DC HL it BR#1 (445 source £ sink): [ —/> Bank fiif 10 A BIRABE R T
n*8mA, n F/ri% Bank #5] H i 10 $i& .

3.3.5 =4 I/O DC BB S 44
GWb5HAT-138
& 3-30 £4 /O DC 54514 (GW5AT-138)
BFR iR ik & & | BB KX B
Viem P PNGINES Half the Sum of | 0.05 1.8 \Y;
the Two Inputs
Vip Z 5% N 11FR (Differential Input | Difference +100 [+350 |+600 |mV
Threshold) Between the Two
Inputs
In i N\ HLIR (Input Current) Power On or 20 WA
Power Off
Voo ZE R4 HY HELE (Output Voltage (Vop - Vom), Rt = [250 350 600 mV
Differential) 100Q
AVop 72 1L P R (12 46 7 [l (Change 50 mv
in VOD Between High and Low)
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3.3 DC M HrE:

B ik MR RN ([HE | RBEX |8
Vos i H Hp B R (Output Voltage (Vop + Vou)2, Ry |1.000 [1.250 [1.425 |V
Offset) =100Q
AVos i H LA R AR 40 (Change in 50 mv
VOS Between High and Low)
(LS
Ropr!" v PN 72 53 24 S UL T, FL BHL Veex=3.3V - 100 - Q
(Resistance of input differential
On-Die Termination)
!
138K 2&14 Left/Right Bank (Bank2/Bank3/Bank6/Bank7)f] Ropr FHAE v 140Q.
GWbLHAT-75
#* 3-31 £47 /O DC ES 4§14 (GW5AT-75)
B ik MR R ([HE | BEX |8
Viem SR N L Half the Sum of | 0.05 1.8 Y
the Two Inputs
Vip Z 43\ 1IR (Differential Input Difference +100 |+350 |[+600 [mV
Threshold) Between the Two
Inputs
Iin i N HLI (Input Current) Power On or 20 WA
Power Off
Vob Z 1% H H R (Output Voltage (Vop - Vom), Rt = [250 350 600 mV
Differential) 100Q
AVop Ze A5 H L 1948 46 75 Bl (Change 50 mV
in VOD Between High and Low)
Vos gy H HLAR H 1R (Output Voltage (Vop + Vom)/2, Ry [1.000 |1.250 [1.425 |V
Offset) =100Q
AVos i H AR FL R A8 4k (Change in 50 mV
VOS Between High and Low)
IS %EE% EEY}ﬁ VOD =0V W‘jﬁgiﬁﬂj 12 mA
YTEEA
Rootl™ | F Py \ 2 43 £ 3 UG i L Veex=3.3V - 100 |- Q
(Resistance of input differential
On-Die Termination)
!

175K 2844 Left/Right Bank (Bank2/Bank3/Bank6/Bank?)¥] Ropt PHAE N 140Q.
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3 AR 3.3 DC MU
GW5AT-60
& 3-32 £4 /O DC B S 4514 (GW5AT-60)
B ik MR BN |HE | RX | B
Viem FERE AN HL R Half the Sum of 0.3 2.35 vV
the Two Inputs
Vip Zor%i N1 IR (Differential Input | Difference #100 |[+350 |+600 |mV
Threshold) Between the Two
Inputs
In 1 N\ HL3 (Input Current) Power On or - - 20 LA
Power Off
VOD E*ﬁiﬁﬁﬁ EE):TS(OUtpUt VOItage (Vop - VOM)1 RT = 250 350 600 mV
Differential) 100Q
AVop Z A5 L 148 16 Y5 Bl (Change - - 50 mV
in VOD Between High and Low)
Vos i H L A% R (Output Voltage (Vop + Vom)2, Ry [1.125 [1.25 |1.375 |V
Offset) =100Q
AVos i LA L A8 £k (Change in - _ 50 mv
VOS Between High and Low)
IS %EE% EE?JZE VOD =0V %E%iﬁﬁ - - 12 mA
yaTkes
GWb5AT-15
& 3-33 £4 /O DC S $7¥(GW5AT-15)
B ik M S RN | HE | RX | B
Viem LA N LR Half the Sumof 0.3 235 |V
the Two Inputs
Vi Z5r i N1 1R (Differential Input Difference +100 |+350 |[+600 [mV
Threshold) Between the Two
Inputs
In 1 N\ HL3 (Input Current) Power On or - - 20 LA
Power Off
Voo Z= % L (Output Voltage (Vop - Vom), Rt = [ 250 350 600 mV
Differential) 100Q
AVop ZERE T L AR 1675 Bl (Change - - 50 mV
in VOD Between High and Low)
Vos iy 4 AR H 1 (Output Voltage (Vop + Vom)/2, Ry [1.125 |1.25 |1.375 |V
Offset) =100Q
AVos fi LA L A8 £k (Change in — _ 50 mv
VOS Between High and Low)
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3.3 DC M HE

AR r:py M S & |#E RX | B

IS %EE% EEY}ﬁ VOD =0V W‘jﬁﬁiﬁﬂj - - 12 mA
KL%
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3 MR 3.4 AC JFRA4¢1E
3.4 AC FF&4FiE
3.4.1 CFU FFR4F51%
% 3-34 CFU RiF &%
L C2/11 C1/10 »
R ik B
Min Max Min Max
tLUT4_CFU LUT4 ﬁi& 0.297 0.539 0.371 0.674 ns
tsr_cru B/ B A A ) 1.075 1.148 1.344 1.435 ns
tco cru B 4 381) 2 17 2 Ayt s ) 0.200 0.230 0.250 0.288 ns
3.4.2 BSRAM FF <454
% 3-35 BSRAM HRF£#%
o C2/I1 C1/10 n
27 Hsk : , ET
Min Max | Min Max
tcoap_sram FF b 280 33 b b/ 250 B HH S [1) 1.1 147 |11.375 |1.838 |ns
(Clock to output from read address/
data)
tcooR_BsRAM I 257 54 E 0.23 [0.326 [0.288 |0.408 |ns
(Clock to output from output register)
3.4.3 DSP FF <4514
% 3-36 DSP RIF &%
. C2/I1 C1/10 n
27 Hsk : , ET
Min Max Min Max
tcor_psp IS b 1) 5 N 2T A7 5 R E ) 0.2 022 (024 (025 |ns
(Clock to output from input register)
tcopr_psp S 2R K BT A7 A (R I TR 0.06 007 |0.07 |0.08 [ns
(Clock to output from pipeline register)
tcoor psp i 20 i HH B A7 A R s (1] 0.03 |0.04 |0.04 |0.04 ns
(Clock to output from output register)
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3 AR 3.4 AC JF 4%

3.4.4 Gearbox FF =454

GWb5AT-138

& 3-37 Gearbox Bt FF&#

B E:pUN RAEN B{r
FMAX ppr 1:2 Gearbox i\ 10 Kk A7 400 Mbps
FMAXpesa 1:4 Gearbox ¥\ 10 iz KHATIHZE 800 Mbps
FMAXvioeo 1:7 Gearbox i\ 10 Ok 47 % 1500 Mbps
FMAX pess 1:8 Gearbox i\ 10 Ok 4T % 1500 Mbps
FMAX pesto 1:10 Gearbox i\ 10 i K H 17 id % 1500 Mbps
FMAX pes1a 1:14 Gearbox #i A 10 fi KHATH R 1500 Mbps
FMAXpesis 1:16 Gearbox #i A 10 i KHATH R 1500 Mbps
FMAX pes32 1:32 Gearbox #ii \ 10 5 K H {7 %K 1500 Mbps
FMAXoppr 2:1 Gearbox it 10 i K H AT 400 Mbps
FMAXosera 4:1 Gearbox #irth 10 K H A7 H % 800 Mbps
FMAXovioeo 7:1 Gearbox ffi i 10 f K HATIH 1600 Mbps
FMAXosers 8:1 Gearbox %t} 10 i K H 4TiH 1600 Mbps
FMAXoser1o 10:1 Gearbox #i ! 10 i KHATH R 1600 Mbps
FMAXoser1s 16:1 Gearbox it 10 H K H 78K 1600 Mbps

!

NI A KB 10 3B 48 1) B e TP, SERs B2 H AR 1P g

GWb5AT-75

%% 3-38 Gearbox I F&

B E:pUN RAEN B{r
FMAX ppr 1:2 Gearbox i\ 10 K AT % 400 Mbps
FMAX pesa 1:4 Gearbox ¥\ 10 iz K ATIHE 800 Mbps
FMAXvipeo 1:7 Gearbox i\ 10 Kk AT % 1500 Mbps
FMAX pess 1:8 Gearbox %\ 10 Kk 47 % 1500 Mbps
FMAX pesto 1:10 Gearbox #ii N\ 10 i K H 17 % 1500 Mbps
FMAX pes1a 1:14 Gearbox #i A 10 fi KHATH R 1500 Mbps
FMAXpesis 1:16 Gearbox #i A\ 10 i KHATH R 1500 Mbps
FMAX pes32 1:32 Gearbox #i \ 10 5 K H {78 K 1500 Mbps
DS981-1.1.2 83(109)




3 HURFE 3.4 AC JF A
R iR mAEN By
FMAXoppRr 2:1 Gearbox it 10 i K HATH 400 Mbps
FMAXosgra 4:1 Gearbox %t 10 5K HATH R 800 Mbps
FMAXovipeo 7:1 Gearbox fij i} 10 i K H 4T3 1600 Mbps
FMAXosers 8:1 Gearbox #iiHi 10 £ K H 478 % 1600 Mbps
FMAXoser1o 10:1 Gearbox it 10 H K H 73R 1600 Mbps
FMAXoseris 16:1 Gearbox #i ! 10 5 K H {7 K 1600 Mbps

E!

(LA B Dy 10 B4R 1 d e B T, SRt P Hh B 1P g

GWb5HAT-60

% 3-39 Gearbox Bt FE#

B ik mXAEN Bl
FMAXppr 1:2 Gearbox ¥\ 10 iz K ATIHZE 400 Mbps
FMAX pesa 1:4 Gearbox i\ 10 K AT 800 Mbps
FMAXvioeo 1:7 Gearbox i\ 10 K 47 % 1600 Mbps
FMAX pess 1:8 Gearbox i\ 10 F KH T %K 1600 Mbps
FMAXpeso 1:10 Gearbox #i A 10 fi KHATH R 1600 Mbps
FMAX pes1a 1:14 Gearbox #i A\ 10 i KHATH R 1600 Mbps
FMAX pes1s 1:16 Gearbox #ii \ 10 # K H {718 K 1600 Mbps
FMAX pesso 1:32 Gearbox i\ 10 5 K {58 % 1600 Mbps
FMAXoppRr 2:1Gearbox it 10 f K HATIHER 400 Mbps
FMAXosera 4:1 Gearbox %t 10 5K AT H R 800 Mbps
FMAXovipeo 7:1 Gearbox fii i 10 f K HATIHZ 2000 Mbps
FMAXosers 8:1 Gearbox fiiHi 10 e K H AT E 2000 Mbps
FMAXoser1o 10:1 Gearbox it 10 K H {7#0%K 2000 Mbps
FMAXoser14 14:1 Gearbox #i ! 10 H& KHATHEE 2000 Mbps
FMAX oseris 16:1 Gearbox it 10 5k 47 % 2000 Mbps

E!

Mt A H{E O 10 AR e gl B, S b H ALK IP JUE

DS981-1.1.2
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3 AR 3.4 AC JF 4

GWb5AT-15

&R 3-40 Gearbox Bt FF&#

B iR RAEN BL
FMAXppr 1:2 Gearbox i\ 10 K 47 400 Mbps
FMAXpesa 1:4 Gearbox ¥\ 10 iz K ATIHE 800 Mbps
FMAXvipeo 1:7 Gearbox i\ 10 Ok 47 % 1600 Mbps
FMAX pess 1:8 Gearbox i\ 10 Ok 4T % 1600 Mbps
FMAX pesto 1:10 Gearbox i\ 10 f K H 1718 % 1600 Mbps
FMAX pes1a 1:14 Gearbox #i A 10 fi KHATH R 1600 Mbps
FMAXpesis 1:16 Gearbox #i A 10 i KHATH R 1600 Mbps
FMAX pes32 1:32 Gearbox #i \ 10 5 K H {78 %K 1600 Mbps
FMAXoppr 2:1Gearbox it 10 K HATIHER 400 Mbps
FMAXosera 4:1 Gearbox #irth 10 K H 47 H % 800 Mbps
FMAXovioeo 7:1 Gearbox fi i 10 f K HATIH 2000 Mbps
FMAXosers 8:1 Gearbox #ii i 10 i K H 4TiH 2000 Mbps
FMAXoser1o 10:1 Gearbox #i i 10 i KHATH R 2000 Mbps
FMAXoser14 14:1 Gearbox it 10 H K H 173K 2000 Mbps
FMAXoseris 16:1 Gearbox #i ! 10 5 K H {718 K 2000 Mbps

!

CILE A KB 10 3848 10 f ey T P, SERos BE H AR 1P g

3.4.5 i NET8hfRs7 23 F R 1

7 3-41 /AR RS 88 1 S HFiE
R iR RME BAE REAE
fuax I B IR 3% 45 4 91 (0°C ~ + 85°C) 199.5MHz  [210MHz 220.5MHz
I B 415 3% 2% i A (-40°C ~ +100°C) 189 MHz 210MHz 231MHz

tor it I8 Duty Cycle - 50% -
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3 MR 3.4 AC JFRA4F1E
3.4.6 PLL FF <4514
GWb5AT-138
7% 3-42 PLL FFo 45t
‘ . EEFR 2
e g Bl 3
C2/I1 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
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 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
Tstarrurorrgeptatic Phase Offset of the PLL Outputs +/- 50 +/-50 ps
Turrer ccy HdokL Output cycle-cycle Jitter Thru <300 <300 ps (3]
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_pg RLL Output period Jitter Thru HCLK=2100MHz | <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 mUl (11,141
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3 HAHE 3.4 AC JFoh5t

" SR s
S U B 5
C2/11 C1/10 4
TLockmax PLL Maximum Lock Time 1 1 ms
Foutmax PLL Maximum Output Frequency 800 800 MHz
Foutmin PLL Minimum Output Frequency 6.25 6.25 MHz [P
Texteovar | External Clock Feedback Variation < 20% of clock input period or 1
ns Max
RSTyinpuLsd Minimum Reset Pulse Width 10 10 ns
!

o UNZIR B & 2 T BB P 45 R

o P14 % Cascade #3, £ Divider nJ L\ R A5 1 SE AR (¥ HE AT

o Byt REBh 2 AN BIEAR G, 120 B0 2 TR B ) AR A i A U8
o W ERH) 10 L) duty cycle if4:%% Clock Tree IR0

GWbSAT-75
3% 3-43 PLL FFac4514%
‘ . REEHFR . &
S ik B 5
Cc2/ C1/10 Z

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
FrromiN 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
TstatrHaorrdeptatic Phase Offset of the PLL Outputs +/- 50 +/-50 ps
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3 AR 3.4 AC JTRFs1E
" " HEE %R e
oA i C2/I1 C1/10 M
Turrer_ccy HdokL Output cycle-cycle Jitter Thru <300 <300 ps 3l
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_pa RLL 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 muUl
Toutouty | PLL Output Clock Duty Cycle Precision <50 <50 mul | [
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 |[@
Textrovar | External Clock Feedback Variation < 20% of clock input period or 1
ns Max
RSTuinpuLsd Minimum Reset Pulse Width 10 10 ns
E!
o UNZ B 5 T B P 45 21
o P3| Cascade UM, 24~ Divider nJ DA AR B A5 2 BE AR R4 tHATZE
o U HH ) 2 AN FRIVEAR G, 12 B 2 T30 1 R AE o N U5
o M EFH 10 K duty cycle #5435 Clock Tree 540 .
GW5AT-60
* 3-44 PLL FFc45t%
sy | R s |®
C2/11 C1/10 s
Finmax 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
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3 MR 3.4 AC JF A
o REFR e
S U B 5
C2/11 C1/10 4
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 700 700 MHz
Fyvcomax Maximum PLL VCO Frequency 1400 1400 MHz
Few Low PLL Bandwidth at Typical 1 1 MHz
High PLL Bandwidth at Typical 4 4 MHz
Tstatrunorrgeptatic Phase Offset of the PLL Outputs +/- 50 +/-50 ps
Turrer_ccy HdokL Output cycle-cycle Jitter Thru <300 <300 ps 3l
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 OQutput cycle-cycle Jitter Thru PCLK <40 <40 muUl
<100MHz
Tyrrer_py_pg RLL 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 muUl 111
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 |@
Textrovar | External Clock Feedback Variation < 20% of clock input period or 1
ns Max
RSTyinpuLsd Minimum Reset Pulse Width 10 10 ns
!

o UNZINR B 2 2 T B P 4 2R .
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3.4 AC JFoh5E

o P F| Cascade #izU, £/ Divider n] DL BE15 21 I 1 4 HH AT
o Bl bl ) 2 N HIIRAE DG, 12 AR EOE 2 TR EL 30 I b AR A S N8
o U EHH) 10 L fH) duty cycle 8435 Clock Tree K50 .

GWb5AT-15
%% 3-45 PLL FF <451t
" REFR e
¥ U By |
c2/11 C1/10 Es
Finmax 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
Feromin Minimum Frequency at the Phase Frequency |19 19 MHz
Detector
FingiTTER Maximum Input Clock Period Jitter < 20% of clock input period or 1 ns Max
FnouTy 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 700 700 MHz
Fyvcomax Maximum PLL VCO Frequency 1400 1400 MHz
Few Low PLL Bandwidth at Typical 1 1 MHz
High PLL Bandwidth at Typical 4 4 MHz
Tstatruaoregeptatic Phase Offset of the PLL Outputs +/- 50 +/-50 ps
Turrer_ccu HdokL 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
TJITTER_PJ_PCLE)LL Output periOd Jitter Thru HCLK=100MHz <300 <300 ps
PLL Output period Jitter Thru HCLK <100MHz | <30 <30 muUl
PLL Output period Jitter Thru PCLK 2100MHz | <400 <400 ps
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3 HA KR 3.4 AC JFoh5E

. SR =
S ik B 5
C2/11 C1/10 %
Tyrrer_py_pg RLL Output period Jitter Thru PCLK <100MHz | <40 <40 muUl
Toutouty | PLL Output Clock Duty Cycle Precision <50 <50 muUl 111
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 |[@
Textrovar | External Clock Feedback Variation < 20% of clock input period or 1
ns Max
RSTwinpuLsd Minimum Reset Pulse Width 10 10 ns

!

o [HZI KN 2 JE T B o i 45 21

o 43| Cascade i3, 24 Divider A LLH 5 31 5 I 46 H AT %

o Bl RLal A IVEARDS, IR EORE 25 TP I R 1 i N
o MIHI B 31 10 L) duty cycle i£4:5% Clock Tree (11540 .
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3.5 Gigabit Transceiver %514

3.5 Gigabit Transceiver 1%
3.5.1 Gigabit Transceiver DC %4

% 3-46 Gigabit Transceiver DC 4

o U35 Fro5 P 1 (I RE B

DS981-1.1.2

AR iR £ Min. Typ. Max Units
VOUT i p2p | Differential peak-to-peak | Transmitter - - Vyda mV
output voltage output swing is
set to maximum
setting
VOUT,, DC common mode Equation based Vppa/2 mV
output voltage
Rere_term Differential output - 100 - Q
resistance
Tintrapairskew | Transmitter output pair - 2 12 ps
(TXP and TXN) intra-pair
skew
VINGgit p2p Differential peak-to-peak 200 - 1250 mV
input voltage (external
AC coupled)
VIN Absolute input voltage DC coupled Vppr | =300 - Vyda mV
=0.9v
VINcum Common mode input DC coupled Vppt |- - 500 mV
voltage =0.9v
Rterm Differential input - 100 - Q
resistance
CexT Recommended external - 100 - nF
AC coupling capacitor
3.5.2 Gigabit Transceiver FF x4
R 3-47 RS R R AR MR
C2/ C1/10
BRAEIR i i i By
Flip Chip | Vire Flip Chip | Vire
Bond Bond
R AN (S =08 )] KR (A R) | 12.5 10.3125 |10.3125 |10.3125 |[Gbps
/N B 270 270 270 270 Mbps
HirE RAHAR (MY E) (8 8 8 8 Gbps
/N R 270 270 270 270 Mbps
!
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3.6 fifit% MIPI D-PHY

o PP TN, SRRV IEIEAFERNAE PCIE 3.0 drEZ N

o BIHIE AR RAE

7% 3-48 PLL 4514
. C2/11 / C1/10 N
B &0 : s
Min Max
Channel PLL TAEEH 1.25 6.5 GHz
Quad PLLO TAEVEH] 1.25 6.5 GHz
Quad PLL 1 TAEVEH] 3.8 6.5 GHz
Output lane divider! 1/2/4/8
!
1@ 318 FH Output lane divider 7 DASZEL K % .
3 3-49 BER P XHFE
e C2/11 / C1/10 _
AR iR £ Units
Min. Typ. Max.
FereFcLK Reference clock 20 - 800 MHz
frequency range
TrREFCLK Reference clock rise time | 20% — 80% - 200 - ps
TEREFCLK Reference clock fall time [80% — 20% - 200 - ps
TocrerFCLK Reference clock duty Transceiver PLL |40 50 60 %
cycle only
% 3-50 PLL #i 2R 18)iEAe
: C2/11/C1/10
BFR iR Units
Min. Typ. Max.
TapLLLOCK Initial PLL lock - - 2 ms
3.6 ##% MIPI D-PHY
3.6.1 MIPI D-PHY S NS 454
* 3-51 BiE(E5) WA DC Ht
BFR iR 1 Min. Typ. Max. [Unit
VeMRx Common-mode - 70 - 330 mV
Voltage in High
Speed Mode
VibTH Differential Input 0.08 Gbps =DataRate |70 - - mV
HIGH Threshold =1.5 Gbps
DS981-1.1.2 93(109)




3 A 3.6 fifit% MIPI D-PHY

AR iR £ Min. Typ. Max. [Unit
VibTH Differential Input 1.5 Gbps =DataRate= |40 - - mV
HIGH Threshold 2.5 Gbps
VioTL Differential Input LOW [ 0.08 Gbps =DataRate |- - -70 mV
Threshold =1.5 Gbps
1.5 Gbps =DataRate= |- - -40 mV
2.5 Gbps
VHHs Input HIGH - - - 460 mV
Voltage(for HS mode)
ViLHs Input LOW Voltage - -40 - - mV
VTERM-EN Single-ended voltage |- - - 450 mV
for HS Termination
Enable
Zp Differential Input - 80 100 120 Q
Impendance
3R 3-52 HIE(ES) WA AC FiE
B ik £ Min. Typ. Max. | Unit
YAN Common-mode 0.08 Gbps =DataRate |- - 100 mV
Vemrx(HF) | Interference(>450 =1.5 Gbps
MHz) 1.5 Gbps =DataRate= |- - 50 mV
2.5 Gbps
AN Common-mode 0.08 Gbps =DataRate |-50 - 50 mV
Vemrx(LF) | Interference(50MHz~456= 1.5 Gbps
MHz) 1.5 Gbps =DataRate = |-25 ] 25 mv
2.5 Gbps
Cecm Common-mode - - - 60 pF
Termination
7 3-53 {KINFE(Sim) AN DC Hid
AR iR £ Min. Typ. Max. [Unit
Viu Low Power Mode - 760 - - mV
Input HIGH Voltage
Viws/ Vi | Low Power Mode - - - 550 mV
Input LOW Voltage
Vivst Low Power Mode - 25 - - mV
Input Hysteresis
lLEAk Pin Leakage Current |- -10 - 10 uA
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3.6 fifit% MIPI D-PHY

3.6.2 MIPI D-PHY i S 4514

GWb5AT-138
& 3-54 {KTHFE () M DC 451 (GW5AT-138)
B iR 5 Min. Typ. Max. [Unit
Vou Low Power Mode 0.08 Gbps =DataRate | 1.1 1.2 1.3 \Y
Thevenin Output High | =1.5 Gbps
Level Vol
evel 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 (4R st AC FFi4 (GW5AT-138)
BFR iR 5 Min. Typ. Max. [Unit
tr 15%~85% Rise Time |- - - 25 ns
tr 85%~15% Fall Time |- - - 25 ns
treoT HS-LP Mode Rise - - - 35 ns
and Fall Time,
30%~85%
Cioap Load Capacitance - 0 - 70 pF
GWb5AT-75
< 3-56 {RINFE(Hum) it DC FE (GW5AT-75)
B faik £ 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 votage 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
= 3-57 {RINFE(BL4H) M AC $§1% (GWBAT-75)
BFR faik £ Min. Typ. Max. | Unit
tr 15%~85% Rise Time |- - - 25 ns
t 85%~15% Fall Time |- - - 25 ns
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3 AR 3.6 fifif% MIPI D-PHY
AR iR £ Min. Typ. Max. [Unit
treOT HS-LP Mode Rise - - - 35 ns
and Fall Time,
30%~85%
CiLoap Load Capacitance - 0 - 70 pF
GW5AT-60
< 3-58 {KINFE(H4w) M DC $51% (GW5AT-60)
B ik £ Min. Typ. Max. | Unit
Vou Low Power Mode 0.08 Gbps =DataRate |1.1 1.2 1.3 \Y
Thevenin Output High | =1.5 Gbps
Level Vol
evel Voltage DataRate > 1.5Gbps | 0.95 i 13 |mv
VoL Low Power Mode - -50 - 50 mV
Thevenin Output Low
Level Voltage
Zop Output Impedance in |- 110 - - Q
LP mode
3 3-59 {KIh#FE(Him) M AC HFi% (GWSAT-60)
B ik £ Min. Typ. Max. | Unit
tr 15%~85% Rise Time |- - - 25 ns
te 85%~15% Fall Time |- - - 25 ns
treoT HS-LP Mode Rise - - - 35 ns
and Fall Time,
30%~85%
Cioap Load Capacitance - 0 - 70 pF
& 3-60 SiE(E4) #ith DC 451 (GW5AT-60)
B faik £ 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- | 140 200 270 mV
NI
|AVop| VOD Mismatch Between - 14 mV
Differential HIGH and LOW
VoHHs Single-Ended Output HIGH - - - 360 mV
Voltage
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3 HAHRE 3.6 fifitZ MIPI D-PHY

AR iR £ Min. |[Typ. |Max. |Unit

Zos Single-Ended Differential - 40 50 62.5 Q
Output Impendance

NZos Zos mismatch - - - 10 %

3% 3-61 =R (ES) Hih AC $FME(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 - 40ns + |- 85ns |ns
Final LP-00 State 4*Ul + 6*Ul
before enabling HS
mode

ths-PreEPARE T+ The Minimum duration 145ns |- - ns
tuszero of driving the extended +10*Ul
Data 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 |- - 04 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 |- - 04 Ul
Gbps
DataRate>1.5 Gbps 50 - - ps
ths-TRAIL The Duration of The - 60ns + |- - ns
Inverted Final 4*Ul

Differential State
Following The Last
Payload Data Bit
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3 AR 3.6 fifif% MIPI D-PHY
AR iR i Min. Typ. [Max. |Unit
teot Combination of tys. - - - 105ns | ns
TraiL@nd treor +
12*Ul
GWb5HAT-15
& 3-62 {RIHFE(BiR) it DC 4514 (GW5AT-15)
BFR iR 1 Min. Typ. Max. [Unit
Vou Low Power Mode 0.08 Gbps =DataRate | 1.1 1.2 1.3 \Y
Thevenin Output High | =1.5 Gbps
Level Vol
evel 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 {RINFE (R iR) Mt AC $5E (GW5BAT-15)
B iR £ Min. Typ. Max. [Unit
tr 15%~85% Rise Time |- - - 25 ns
t 85%~15% Fall Time |- - - 25 ns
treoT HS-LP Mode Rise - - - 35 ns
and Fall Time,
30%~85%
CiLoap Load Capacitance - 0 - 70 pF
+* 3-64 FIR(ESH) il DC 4514 (GW5AT-15)
B fak 1% Min. [Typ. |[Max. [Unit
Vemrx Common-mode Voltage in - 150 200 250 mV
High Speed Mode
IVemrxa.o)l Veurx Mismatch Between - - - 5 mV
Differential HIGH and LOW
Vool Differential Output Voltage |D-PHY-P — D-PHY- | 140 200 270 mV
NI
| 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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3.6 fifitZ MIPI D-PHY

AR iR £ Min. |[Typ. |Max. |Unit
NZog Zos mismatch - - - 10 %
3 3-65 BIE(E4) HiH AC 5 (GW5AT-15)
BFR iR £t 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 - 40ns + |- 85ns |ns
Final LP-00 State 4*Ul + 6*Ul
before enabling HS
mode
ths-PrEPARE T The Minimum duration | - 145ns |- - ns
ths 7ERO of driving the extended +10*Ul
Data 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 |UI
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 |UI
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 4*UI
Differential State
Following The Last
Payload Data Bit
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3 AR 3.6 f#% MIPI D-PHY
AR iR i Min. Typ. [Max. |Unit
teot Combination of tys. - - - 105ns | ns
raiL @nd treor +
12*Ul
3.6.3 MIPI D-PHY FF 54514
% 3-66 MIPI D-PHY RX FFx4F1%
REFR | FH Fmin(# 8 ) Fmax(HEEH [F) By
C2/ - 25 Gbps
C1/10 - - 2.5 Gbps
3% 3-67 MIPI D-PHY TX FF 4514
REFR |(FH Fmin(Bi 8B E) |Fmax(BEEE) |8
c2/11 - - 2.5 Gbps
C1/10 - - 25 Gbps
3.6.4 YRR ST RFRISE
% 3-68 WM FETFRALSE
B faik £ 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
Thown(RX) | Input Data Hold After |0.08 Gbps =DataRate |0.15 - - ul
CLK =1.5 Gbps
1.5 Gbps =DataRate= | 0.2 - - ul
2.5 Gbps
Fin Input frequency to - 19 - 400 MHz
GPLL for DPHY
ul Ulinst - - - 12.5 ns
Instantaneous
Ul AUI 0.08 Gbps =DataRate |-0.1 - 0.1 ns
Variation =1.5 Gbps
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3 HA K 3.7 %4 MIPI D-PHY

AR iR £ Min. Typ. Max. [Unit
ul AUl DataRate > 1.5Gbps -0.05 - 0.05 ns
Variation

3.7 & %% MIPI D-PHY
3.7.1 MIPI D-PHY i \E S 434

7 3-69 SiE(E5) WA DC 4514
AR iR £ Min. Typ. Max. [Unit
VemRrx Common-mode - 70 - 330 mV
Voltage in High
Speed Mode
VibTH Differential Input - - - 70 mV
HIGH Threshold
VipTL Differential Input LOW -70 - - mV
Threshold
Viuus Input HIGH - - - 460 mV
Voltage(for HS mode)
V\LHs Input LOW Voltage - -40 - - mV
V1ERM-EN Single-ended voltage |- - - 450 mV
for HS Termination
Enable
ZpM Differential Input - 80 100 120 Q
Impendance
E!
o [11138K %1} Left/Right Bank (Bank2/Bank3/Bank6/Bank7)[] Z,p BHAE N 130Q.
o 75K %44 Left/Right Bank (Bank2/Bank3/Bank6/Bank7)] Zp FHL{E A 130Q-
o 25K 2414 Left/Right Bank (Bank2/Bank6)it] Z,p BHAE v 130Q.
& 3-70 EiE(ES) WA AC Fit
B faik £ Min. Typ. Max. | Unit
A Common-mode - - 100 mV
Veurx(HF) | Interference(>450
MHz)
A Common-mode -50 - 50 mV
Vemrx(LF) | Interference(50MHz~450
MHz)
Cem Common-mode - - - 60 pF
Termination
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3.7 B4 MIPI D-PHY

& 3-71 {RIFE(Him) A DC $i¢
BFR ik £ Min. Typ. Max. [Unit
Vi Low Power Mode - 880 - - mV
Input HIGH Voltage
Vi Low Power Mode - - - 550 mV
Input LOW Voltage
Vivst Low Power Mode - 25 - - mV
Input Hysteresis
3.7.2 MIPI D-PHY #iH BS54
% 3-72 {KIh#E (k) it DC %7t
AR iR £ Min. Typ. Max. [Unit
Von Low Power Mode 1.1 1.2 1.3 \Y
Thevenin Output High
Level Voltage
VoL Low Power Mode - -50 - 50 mV
Thevenin Output Low
Level Voltage
Zop Output Impedance in |- 110 - - Q
LP mode
& 3-73 HIE(ES) ¥ith DC 14
AR A £ Min. [Typ. |[Max. [Unit
Vemtx Common-mode Voltage in - 150 200 250 mV
High Speed Mode
IVemrxa,o)l Veurx Mismatch Between - - - 5 mV
Differential HIGH and LOW
Vool Differential Output Voltage |D-PHY-P — D-PHY- | 140 200 270 mV
N
| AVopl VOD Mismatch Between - 14 mV
Differential HIGH and LOW
VoHHs Single-Ended Output HIGH - - - 360 mV
Voltage
Zos Single-Ended Differential - 40 50 62.5 Q
Output Impendance
NZps Zos mismatch - - - 10 %
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3 HA KR 3.8 MIPI C-PHY JF 43t

3R 3-74 BiE(E5) W AC Frit
BFR iR £ Min. Typ. [Max. |Unit
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 |- - 04 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 |UI
Gbps
DataRate=1.5 Gbps 100 - - ps
1.5 Gbps =DataRate=2.5 |- - 04 Ul
Gbps
DataRate>1.5 Gbps 50 - - ps
3.8 MIPI C-PHY FF <4514
% 3-75 MIPI C-PHY RX FF:431%
EEEHR | &4 Fmin(EEE) |Fmax(@BEEN) | @8
c2/11 Vce=0.9V; Vppaw =1.05V - 2.312 Gsps
Vee=0.9V; Vppay =0.9V - 2 Gsps
C1/10 Vce=0.9V; Vppam =1.05V - 2 Gsps
Vce=0.9V; Vppam =0.9V - 1.8 Gsps

!
[ ] )l Q‘EEEEE: VCC=O.9V; VDDAM=O'9V; VDDXM=1'8V; VDD12M=1'2V°

o 21 GW5AT-LV60UG225HC2/11 J GW5AT-LVE0UG225HC1/I0 #5411 Fmax 7] LLik #| 2.5Gsps.

%< 3-76 MIPI C-PHY TX FF X414

REFR | FH Fmin(# 8/ %) Fmax(82 B E [E) By
Cc2/1 - - 25 Gsps
C1/10 - - 2.5 Gsps
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3 HA KR 3.9 YmFeiE O P AniE

3.9 PRI O FirfE
GWS5AT %41 FPGA 7= i 1 2 1 GowinCONFIG it Efi=: SSPI. MSPI. Master
CPU. Slave CPU. Master SERIAL. Slave SERIAL } PCle. P41 kG5 %:

e UG704, Arora V 138K & 75K FPGA /=47 i FEI B F
e UG718, Arora V 60K FPGA /=4 4 721 B FH
e UG720, AroraV 15K FPGA /=4 4 720 B FH
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4 BT IRIER

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

DS981-1.1.2

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 BTG R 4.2 BFE AR R

4-2 B2 75 ERE-Production
GWXXX - XX X XXXXXX  CX/X

Product Series _l—— Grade

GWSAT 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 CS130 (WLCSP130, 0.4mm)

60: 59.9K LUTs CS130F (WLCSP130F, 0.4mm)

75: 86.7K LUTs CS234  (WLCSP234, 0.4mm)

138: 138.3K LUTs FPG676A (FCPBGAG76A, 1.0mm)
PG676A (PBGAG76A, 1.0mm)
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)

!
o KT VEYNREI R/ L BB ETES % 1.2 /i (7 854 .
o AAIRIE L AE I /N B i (LittleBee) 2k &3 11 M1 R BR S s 1 FEAN )

o FimanFHEEEICRAIXRARIA, a1 C2/11, CA/10 5. 7 iR I & Tl gehnite, FrhE — /T LU
i 2 Mk B (1) RIS ML R (C) e Tk 2R i FE 100°C, i Zdie il B 85°C, it LA IA] — 85 1 /2 7 Lk %
87 FH s R R A 2 2, AR M 2R R s AR A 1.

4.2 2HF KRR R G
- AR SRS AR T BN T2 E R, el 4-3 fis.
4-3 S RARIR R G

o [ )
Part Number'! —— XXXXXXXXXX
Part Number —— Xxxxx XXXXX)XXXXX XXXX Part Number) — P> XXXXX XXXXX
Date Code'® —>YYWwxxxx Date Code!? —> YYWWXXXX
Lot Number —»LLLLLLLLL Lot Number — T LLLLLLLLL

!
o M EKAKPFE—1T 55 47 N “Part Number”.
e [@ Date Code M55 5 NI NBMERA S .
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5 %A Tt 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 7] L R 8. & DL R A SCRY:
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 Z1F Pinout T/}

5.3 Ri&. FER§iE

& 5-1 A TART WA HBLRAR AR . Gl T8 LA R o
& 5-1 RiE. HEWEE

ARiB. HEEEIE e aX

ADC Analog to Digital Converter (EEee
AER Advanced Error Reporting R R
ALP Adaptive Low Power H & MDD AE
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http://cdn.gowinsemi.com.cn/UG720.pdf
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http://cdn.gowinsemi.com.cn/UG1224.pdf

5 KT ARFM

5.3 Rifi. 4iWgi5

ARiE. FEBEIE = aX

ALU Arithmetic Logic Unit HAZ I

BSRAM Block Static Random Access Memory HURE SB35

CFU Configurable Function Unit RGBT e

CLS Configurable Logic Section Gl W=sti sy

CMSER Configuration Memory Soft Error Recovery e B N A R IR TR

CRU Configurable Routing Unit CIE e

csl Camera Serial Interface LN 3 SN

CTC Clock Tolerance Compensation I e 25 2 A M

CTLE Continuous Time Linear Equalizer TR [A]) 26 MR 38 i

DCS Dynamic Clock Selector A P e dR

DFF D Flip-flop D fih &k #&

DNA Device Identifier BRI

DNL Differential Non-Linearity ZEor AR L

DP True Dual Port 16K BSRAM 16K X 1 BSRAM

DSI Display Serial Interface AT BRI

DSP Digital Signal Processing A EEEREY IS

ECC Error Correction Code AL

ECRC End-to-End Cyclic Redundancy Check iGESIb TR I N i

ESD Electro-Static Discharge i FELTECHR,

FIFO First In First Out Jeit et

FPG FCPBGA FCPBGA #2%

FPGA Field Programmable Gate Array W] G2 1R 51

GCLK Global Clock A JRy

GPIO Gowin Programmable 10 E(iﬂowin Al YRR

GSR Global Set/Reset 2 R B AL AL

HCLK High Speed Clock P I A

INL Integral Non-Linearity AV |5 Ak

OB Input/Output Block A N B R

JPEG+ Lossless Image Compression and Decompression ?i‘ﬁ EIUE R 48 5 filt s
L]

LUT Look-up Table EmHE

LW Long Wire K&

mDRP Mini Dynamic Re-Program Port R Zh 74 T i A2 i
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5 KT AFM 5.4 BIARZRE 5 Rt
ARIiB. HeBRIE = ax

MIPI Mobile Industry Processor Interface FEBNAT AL ER 2 HE 1
OTP One Time Programmable — WA gmFE

PCle Peripheral Component Interface Express SR AR O bR v

PCS Physical Coding Sublayer LB D

PLL Phase-locked Loop BAH PR

PMA Physical Medium Attachment YIRS G

REG Register AAF

SDP Semi Dual Port 16K BSRAM 16K D X 1 BSRAM
SEU Single Event Upset Lib AR 2k

SP Single Port 16K BSRAM 16K .35 11 BSRAM
SSRAM Shadow Static Random Access Memory ?;Fﬁ i ASBENLA i
TDM Time Division Multiplexing o5 H

54 AR FFERIR

s PSR AT A EOR SO, AR A IR A AR R e IR I, TR S A m] K

E¥

MHE: www.gowinsemi.com.cn
E-mail: support@gowinsemi.com

Tel:

+86 755 8262 0391
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