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" SCRPUREL SR WORURHNER i e £ SR 1300t
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- XRERERE o 7 MIPI D-PHY RX/TX f##%
- XFF ECC i fr a5

‘ - 3CFF MIPI DSI #ll MIPI CSI-2 RX #3142
e ¥ 270 Mbps %I 12.5G bps SerDes H & |

XL, DR A0G MARSEMEMIL o) ene e imi i 2.5Gbps
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- SCFFERZ )\ T AT A I P e,

FE 7 T 1 i Al ik 20Gbps
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- —/MMIPI Quad, % fi% 3 M=%
YEimIE, fem SCIBAIEIE RX/TX
2.5Gsps FHtL iR
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TX A& s 5 B @ TE iz = 1l 1k 1.6Gbps

o L Fh SDRAM $:11, fHm ¥ SSTL15
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!
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IP J1 /754, IPUG507, Gowin DDR Memory

Interface IP /{775 /%

o SCRFZF 1/0 Hi~F ARt

1.2 FRERIR

- RO SR LT
= i*# 2mA\ 4mA\ 6mA\ 8mA\
12mA. 16mA. 24 mA £ RE
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$i7/ T i HLFH A2 Open Drain %y H 1 17

- SCRFIAE IR

o 16 NAJEIEh. 12/8/2 Atk fE PLL.
24/20/2 /> &Ik i) e
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BEH S R i A Bh 4 15 9 A2 5 -1 (mDRP)

o Y fEhC B R IE
- HEEJTAG Bt B it

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

- W HE JTAG. SSPI X B4 T2 SPI
Flash, HAtiE AT LUEN IP §7 omfs
SPI Flash

- KHT R
- SRR SCPE I R 4 o e
- SRR 417 5B VDK 5 (CMSER)

- XFF OTP, RpAERFHME—H) 64 fi
DNA #7i

< 1-1 GWSAT BRI RIEETE

=2 GW5AT-15 GW5AT-60 GW5AT-138
WL (LUTA) 15120 59904 138240
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I3 A A A BE N A i 118.125 468 1080
SSRAM(Kb)

HURER SBENLT 1 2% 630 2124 6120
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HURESBENA B2 sH 35 118 340
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DSP Lite 12 - -

i 2 B AHFAT (PLLS) 2 8 12

4 JRy A 16 16 16

e R 2 20 24

Transceivers?! 4 4 8

Transceivers j# %I

270Mbps-12.5Gbps

270Mbps-12.5Gbps

270Mbps-12.5Gbps

3 =M dhimiE

3 =¥ imiE

PCle 3.0 fifif% 1, 1, 1,
x1, x2, x4 PCle 3.0 x1, x2, x4 PCle 3.0 x1, x2, x4, x8 PCle 3.0
LVDS (Gbps) 1.6(RX) 1.6(RX) 1.5(RX)
2.0(TX) 2.0(TX) 1.6(TX)
DDR3 (Mbps) - 1100 800
MIPI D-PHY #if#%(Gbps) [ 2.5 (RX/TX), 2.5 (RX/TX), 2.5 (RX)
4 R iEiE, 4 FHmimiE, 8 % ¥midis,
1 I TE 1 I TE 2 [P E
MIPI C-PHY EE*Z(GSDS) 25 (RX/TX)[G], 25 (RX/TX)[G], -

ADC 1 2 2
GPIO Bank %k 4 1 6
i K GPIO %14 53 320 312
L 0.9V/1.0V 0.9V/1.0V/1.2V 0.9V/1.0V
!
o VIR [l 32 32 R BIAH IR B AR, kAR Ay f KA
o RUR[E [1E 2532 F71) Transceiver AR, by KAH -
o Bl Transceiver A] S fx sl R Bk T4 2578 5
o M5 K GPIO KU/ # 835N 52 5 R M 1 15 nl LRI e K GPIO #i . HAAE 3 ol H i e K

/0 ¥iEiES % £ 1-2. £1-3 LFE-.
o BUR[FEEHE 15 # MIPI D-PHY LLESZH: MIPI D-PHY K@ E X EAE, A Ry K A8 .
o CIC-PHY RX HI RELR T LB s IR L SO HTE PS8 0 Sk, VRAIME 2533 3.7 MIPI C-PHY FFF4F1#,
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= 1-2 GW5AT-138 B RER

$i GW5AT-138
EJEE | R~
ARF10 MIPI
g Y i (mm) | (mm) T ]
el xa L (True LVDS Pair) | | oo o Vo™ b pHY &%
PGA484F |PBGA  |WireBond |1.0 |23x23 |276 (133) 4 RX
8 i fnimis,
2 B o iE
UG324A |UBGA |Wire Bond |0.8 |15x15 |141 (68) 4 RX
8 Y fHimis,
2 B @ iE

!

o [ PBGA/UBGA FF#:r Transceivers 3 K ¢ 5 v LA E] 10.3125 Gbps, 4i# Kt 8 Gbps i, HZEriR
HI, AR RN

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

%= 1-3 GW5AT-60 B EER

S GW5AT-60
iBEE | R~F
gffj'\ ?Sﬂ *ﬁﬂj (mm) (mm) FﬁF‘ 1/10 :rrans:;e- MIPI MIPI
(True LVDS Pair) | ivers!l | D-PHY f@#% | C-PHY &#
UG225 |UBGA |Wire [0.8 [13x13[113(53) 4 RX/TX RX/TX
Bond 4 BiEiEiE, |3 A=A
1 IPiEE |
UG324 |UBGA |Wire [0.8 [15x15|160(76) 4 RX/TX RX/TX
Bond 4 F g, |34~ =2fdE
1 I ePiEiE 8
i
Ul Transceivers 3 % ;7] LA E] 10.3125 Gbps, 43 XK1t 8 Gbps i, R SRR HBE, A CHRFEF RN
H.
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SRR

2.1 GEHHEE

2-1 G52 R EE (GW5AT-138)

II |MIPI || SerDes Bank0 || SerDes Bank1 | |IOB|
]
]
<— MIPI Bank & l/0BankO & 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 | EA N
o N
°o cru | m | CFU | | CcFU || crU | | crU | | cFU | | cFU
ol pLL BlockSRAM | | PLL | Qi
vs) 1 [os)
Q o ||
ol cFrU | sl DSP osc
~ w ]
DSP ! |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| |I0B||10B|
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2 LRI 2.1 G5 HHEIE

2-2 S SR EE (GW5AT-60)

I | seDesBanko | [1oB| |ioB| |l0B]
I
I
<«—  SerDes Bank & /O Bank1 &2 —» I CFU | | CFU || CFU | | CFU | | CFU | | CFU
I
T CFU o
CFU - ———] s cru || cru||cru| | cru || cru || cru
>
z| PLL | Block SRAM | [ PLL | @[ |
2 : ©
E U | g Block SRAM PLL
] psp ! of 1
! 2o
> CFU | z ! CFU | | CFU || CFU | | CFU | | CFU | | CFU
@| PLL | BlockSRAM | | PLL | @] !
o | ©
) |
2 CFU | 2| | DSP 0sc
% DSP | |osc|¥|!
I CFU  l——_—__ ey CFU || CFU || CFU||CFU||CFU || CFU
CFU l |
|
<«—  /OBank6&7&88&9  —» \ Block SRAM PLL

|

\\ CFU CFU CFU CFU CFU CFU
\
|
\

108 || 108 || 108 | [ 10B | |10B| |10B| |108B || 0B |

2-3 SRR REE (GW5AT-15)

Gigabit Transceiver Bank |
C=z
B=| | CFU||CFU||CFU||CFU||CFU/||CFU \
<~ \ <«—Gigabit Transceiver Bank——>»
\
CFU || Ccru||cFu || cru| | cCFu || crU \ T CFU
--F14-———- | CFU
Block SRAM : s | Block SRAM
= |2 | CFU
2 | '
CFU | |CcFu||cFu||cFru||cCru|| cru L2 | DsP
| % | CFU
- I o)
DSP L@ ! Block SRAM
] [ 2 | CFU
2 S ' bpsp
5|/ ~| | CFU || CFU| | CFU || CFU||CFU || CFU [ 2 |
@ }—q4-1+r—-———- 4 CFU
/
L | Block SRAM / l CRJ
// <— /0 Bank1 & 2 & Config & OSC —»
- CFu || cru | |cru| | cru| | cru || cru
vz
o=
3 PLL
| o8 || I0B |

K 2-1 i GW5AT-138 7= i 4 s 2 1A
K 2-2 5 GW5AT-60 7= W g5t n E .
K 2-3 5 GWBAT-15 7= WL g5 MR 2 K

DS1111-1.0.5 6(86)




2 S 2.2 MR B AL T

GWSAT #7%1 FPGA 7= i (R ) N e — /N2 AR IoRES, SRR SN f A
(I0B), 28fEANHk T HUIREFSFENLIZME 2 (BSRAM) Fith, ¥7{5 5 4 # L DSP. MIPI
D-PHY. ADC. PLL A WIS 2G4 . NERIRBEFMERNESE 1.2 /2507680
o

GWSAT #7%1] FPGA 7= ity (4R ) B A4 1 4H il 23 o vl fic B D e 5 76 (CF U,

Configurable Logic Unit). 7EZ%F N HHIEAT . FIFEREFES], AN A2 & 1SR AT 20r 2114
AF. AIRCE DR IC (CFU) AL E BT (LUT4) B, EARZBEAFIAE a5
R VEANERNESH 2.2 W B L)FEE T .

GWS5SAT %741 FPGA 7= i (L) 110 BHE A fEasF 7R E, LA Bank NELALRI 73 1/O
IR SR 2 M AR, SRRl TAERN. SDR TAER. B DDR 1 DDR_MEM
. FEMHERHNESH 2.3 A .

GWSAT %741 FPGA 7= i () M BUR RS BE VLA G 25 (BSRAM) 7E 24 N i B AT
Hep, X2 BRI ER R, VEMBRNE S % 2.4 HLRahasRE P17 1% H e,

GWSAT #7%1] FPGA 7= i () H Wik T ¥ U5 5 B DSP, ] 2 H -
PE R 5 SRR K, TEMTERNESH 2.5 L7157 S ML .

GWS5AT %741 FPGA 7= i (4 ) 2 i 1) 12.5Gbps SERDES, 415 B i55%
2.6 Gigabit Transceiver ) 2.7 PCI Express (PCle) Controller.

GWS5AT %741 FPGA 77 i (£ ) B & i #% MIPI D-PHY, SCRiFRiE (MIPI Alliance
Standard for D-PHY Specification) , hx4< 1.2, FHATEHESH 2.8 MIPI D-PHY .

GW5AT-15 / GW5AT-60 #34F 105 ifi% MIPI C-PHY, VEZEEHES % 2.9 MIPI C-

PHY .

GWSAT #7%1] FPGA 7= il ()L T AFZEELH) ADC, 14T kEHE S 2.10 ADC.

GWSAT #7%1 FPGA 7= i (L) N ik T 8UHHPA PLL B8l o344 PLL Bk peig 4
HERT DAZR G R e e, I8 C B AN R 2 500] DUEAT I b R A 26 U B (RS A0URH 43 A) . AH A
VR, B AETIRE . RIS BT AR AR A, SCRF 1.67MHz £ 105MHz
IR TE ], O MSPI g fEiC B ASE BER B . I B 9R5 25 32 (L mT S A 1 FH 2 B
B, VEHRTTRNESE 2.11 B EF [ 2.14 ST IR 7 o

Ak, FPGA 8N E 7 FE BInl gfEfm 2 5. 76(CRU, Configurable Routing Unit), A
FPGA WS AT A Tls R LR R AR EDIREH G (CFU) 1 10B #8411 46 A1 4k 5%
U, I T CFU NEBEEIEA 10B NS I& 5 BTl . A4 Tl nl @it = = S48 FPGA #ft:
AR, AL, GWSAT 541 FPGA /= f(ZEMA)iESe it 1735 1% A ah 2 o5, K&
TR, RREREA, UARIEIEDSE. HHERTSH 2.12 2R B E 7. 2.13 JFeAlE.

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

YA A] C B 32 4R (CLS) A A AR B ) o] ic & A 28 5 s (CRU) AL AR,  Herp AR ml e B 2 i E 5%
A5 TU N Z(LUT) M D22 25(REG), WKl 2-4 Fiox. CFU i Al fid & 18 4
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2 LEFA2E 2.3 i N R

FIARYE N 37 el B R A AR . FARZE G, FSHEY R R S48 DU A TR
.
XT CFU MH £V 458, 153% UG303, Arora V HJl B 1h5E4# 76 (CFU) 1 /75
B o
& 2-4 CFU &#R=E

»

Carry to Right CFU "

CLS3

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

CLS1

CLSO

Carry from left CFU

2.3 SN AR R

GWS5AT %751 FPGA 7= (4120 GPIO R 5 & e 22 ol 738 F & B e P AR, A B i
HL ST B v 38 22 0 RSP AR HE PR SCRE DT (B A P AN RN IR AN S 26 . AP 2 B 4%« AN FH DA R
AR VEE PR o

GW5AT 71 FPGA 7= i (ZE A0 ) I A B T 2 f N H A E (10B), 32 ZEAL 55 N\ Jin
Z%47(10 Buffer). i N4 Z (10 Logic) LA S AH N (1 7] g FE AT 28 B8 50 = A5y HomT
O FE A 28 SRR BT 5 TG B T AL T (CFU) 1 AT 4 FE AT 28 5T (CRU) AL

&l 2-5 Fios, BRSNS B RS N NG E L, 2 lbsidch AR B, BT
DIBCE K — 0555, Wl LUERRIES 2B H . SN 2247 R B T304 A
B PRI RN 22 00 ST AR T, TN AR R T B IR I R R ZE I DL
WXL RE, TN T e RIS IS . A g AR 2R YR B 0 TR N S R D At
F N BEIR 2 8] L
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2 gERNA 2.3 % N AR R

2-5 I0B &t EE

Differential Pair
AL
7 True Com p\

PAD A PAD B
A J

v

Buffer Pair A & B
A A A A

1d
1d

o —= [©
[©) o O

[eX

A Y
10 Logic 10 Logic
B

10
10

Bunnoy
indino

Btgnog

indu|
Bunnoy
indino
Bunnoy

T ndu

-
-

Routing

GWSAT # %1 FPGA 7 fh (4L 2K) ™ 10B IR ZhRERF .-
o JLT7 X (Bank) & I HL (Vo) HL

e X ¥f LVCMOS. PCI. LVTTL. SSTL. HSTL. LVDS. Mini_LVDS. RSDS. PPDS.
BLVDS %5 % e T b ifE

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

o PRALHIANAG TR LT

o BRALE H (5 5 IR Bl FLALE T

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

o XTEEANE B AR ST B MR AR RE . /T H BEL R AR T B 42 T

o CRFMIEIK

b N B S FRIRLAER (SDR) R LA U5 K (DDR) 252 Rl =X,

2.3.1 I/O HBEFrfE
GWb)HAT-138

GWS5AT-138 24444135 6 /> GPIO Bank (Bank2~7) , W SerDes Bank DLz — /it E
H Bank (Bank 10), Bank 10 t4 7] L& F 4 1/O Bank, uiE| 2-6 s
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2.3 f N AL

2-6 I/O Bank $}75 R E (GW5AT-138)

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

o o
oo o
[ V] V]
2 2
~ N
— GW5AT-138 —
o o
oy} od)
Q QO
2 2
Py ol
(o2} w
| 10Bank5 | | 10Bank4 | | 10 Bank10 |

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

NSCHF SSTL, HSTL Z5 1/0 fy AN briE, 4> Bank &2 4t — N7 115 2% B K (VREF).
F P AT LAk #4% F 10B N & 1 VREF J5(0.6V. 0.675V. 0.75V. 0.9V LA IET Veeo HIELHI

1% (33%,42%,50%,58%), Ak £4hEE K VREF %\ (18 ] Bank H{E&E—4> 110 B HITE A
4 VREF i \).
GWH5AT %41 FPGA 7= i (ZE I Z0) AN ) Bank SZREASIAI B0, /045 B v B
A2y e BH P Al B3 F PH 13 B T SSTL/HSTL #y AN# . 24y P & H T LVDS/
PPDS/ RSDS #ii \. VF4I¥ KI5 S% UG304, Arora V /42 EH (GPIO) M /175

o
GW5AT-138 Z1F SCHF I 1/O B 4y nl I BL B 3R 2-1. K 2-2 Fios.
® 2-1 il /O KBRS TEALE
VO iMittRE | Bim/ES Bank Vccio(V) | #itH3ERNEESI(MA) RZF
LVDS25 Z43(TLVDS) 2.5/3.3 3.5/2.5/4.5/6 RN R R A AR
BLVDS25 2.5/3.3 3.5/2.5/4.5/6 % m B A
RSDS 2.5/3.3 3.5/2.5/4.5/6 FRON e RO A B
MINILVDS 2.5/3.3 3.5/2.5/4.5/6 LCD I /7 Bk 5y 5 41 Bk 5y
an
PPLVDS 2.5/3.3 3.5/2.5/4.5/6 LCD 47/%1 355
LVDS25E Eh 25 8/4/12/16/24 ORI AR
BLVDS25E 25 8/4/12/16/24 % m R B AL
MLVDS25E 25 8/4/12/16/24 LCD 75K 3h 5 51| 3k 5
A

DS1111-1.0.5
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2 dikan 2.3 N
VO ith#rE | BBIRIES Bank Vccio(V) | #itH3ERNEESI(MA) KA

RSDS25E Fhy 25 8/4/12/16/24 R A e AR A
LVPECL33E 3.3 8/4/12/16/24 RN

HSUL12D 1.2 8/4/12 LPDDR2

HSUL12D | 1.2 8/4/12 LPDDR2
HSTL15D_| 15 8/4/12/16 ez
HSTL15D_lI 15 8/4/12/16 et
HSTL18D_| 1.8 8/4/12/16 ez an|
HSTL18D_lI 1.8 8/4/12/16 Pzl An|
SSTL135D 1.35 8/4/12 FPAt %

SSTL15D 1.5 8/4/12/16 FiAt %
SSTL18D_| 1.8 8/4/12/16/24 FAEHE N

SSTL18D I 1.8 8/4/12/16/24 fitz

LPDDRD 1.8 8/4/12/16/24 LPDDR J Mobile DDR
LVCMOS10D 1.0 4 EH
LVCMOS12D 1.2 4/8 gl EEE N
LVCMOS15D 1.5 4/8/12 gL EEE N
LVCMOS18D 1.8 4/8/12/16/24 AN
LVCMOS25D 25 4/8/12/16/24 AN
LVCMOS33D 3.3 8/4/12/16/24 i

HSUL12 B i 1.2 8/4/12 ezl An|

HSTL12_| 1.2 8/4/12 FiAt %

HSTL15_| 1.5 8/4/12/16 FEAt %

HSTL15_ I 1.5 8/4/12/16 FAEHE N

HSTL18_|I 1.8 8/4/12/16/24 yeZirAAm

HSTL18_lII 1.8 8/4/12/16/24 yeZirgAm

SSTL135 1.35 8/4/12 frie

SSTL15 1.5 8/4/12/16 fEfifHE

SSTL18_| 1.8 8/4/12/16/24 ez

SSTL18_II 1.8 8/4/12/16/24 ez
LVCMOS10 1.0 4 AN
LVCMOS12 1.2 4/8/12 AN
LVCMOS15 1.5 4/8/12/16 AN
LVCMOS18 1.8 4/8/12/16/24 i %
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2 dikan 2.3 N
Vo Mttt | BiRIES Bank Vccio(V) | #itH3ERNEESI(MA) KA
LVCMOS25 BB 2.5 4/8/12/16/24 HEH
LVCMOS33/ 3.3 8/4/12/16/24 T B
LVTTL33
LPDDR 1.8 8/4/12/16/24 LPDDR /% Mobile DDR
PCI33 3.3 8/4/12/16/24 PC Flik ARG

I 2-2 I /O KB ERSIFIARCE
J[o: 1P\ 7 BiIRIES Bank Vccio(V) X HFRTHED BERE Vier
MIPI 4y 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 % &
RSDS 2.5/1.0/1.2/1.5/1.8/3.3 % &
MINILVDS 2.5/1.0/1.2/1.5/1.8/3.3 % %
PPLVDS 2.5/1.0/1.2/1.5/1.8/3.3 % %
HSUL12D 1.2/1.0/1.5/1.8/2.5/3.3 % %
HSTL12D | 1.2/1.0/1.5/1.8/2.5/3.3 % %5
HSTL15D | 1.5/1.0/1.2/1.8/2.5/3.3 % %
HSTL15D I 1.5/1.0/1.2/1.8/2.5/3.3 % %
HSTL18D_| 1.8/1.0/1.2/1.5/2.5/3.3 % %
HSTL18D_lI 1.8/1.0/1.2/1.5/2.5/3.3 % %
SSTL135D 1.35/1.0/1.2/1.5/1.8/2.5/3.3 | % %
SSTL15D 1.5/1.0/1.2/1.8/2.5/3.3 % %
SSTL18D_| 1.8/1.0/1.2/1.5/2.5/3.3 % &
SSTL18D_lI 1.8/1.0/1.2/1.5/2.5/3.3 % &
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 % %5
LVCMOS18D 1.8/1.0/1.2/1.5/2.5/3.3 % %
HSUL12 AL 1.2 & B
HSTL12_1 1.2 4 &
HSTL15 1 1.5 4 v
HSTL15_lI 1.5 i &
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2.3 i N AL

/O MNIRHE BiRIES Bank Vccio(V) K HFIRTEIEIR BEBRE Vier
HSTL18 | B St 1.8 o &
HSTL18_lI 1.8 % &
SSTL135 1.35 % =
SSTL15 1.5 % =
SSTL18_| 1.8 4 &
SSTL18_lI 1.8 % &
LVCMOS10 1.0 %5 &
LVCMOS10UD12 1.2 % &
LVCMOS10UD15 15 % %
LVCMOS10UD18 1.8 % %
LVCMOS10UD25 2.5 o o
LVCMOS10UD33 3.3 % %
LVCMOS12 1.2 & &
LVCMOS15 15 & o
LVCMOS150D10 1.0 e 7.57
LVCMOS150D12 1.2 & %
LVCMOS15UD18 1.8 & o
LVCMOS15UD25 25 2 %
LVCMOS15UD33 3.3 2 %
LVCMOS18 1.8 2 &
LVCMOS180D10 1.0 p %
LVCMOS180D12 1.2 o %
LVCMOS180D15 15 = o
LVCMOS18UD25 25 P %
LVCMOS18UD33 3.3 P &
LVCMOS25 25 & 7&
LVCMOS25UD33 3.3 = %
LVCMOS33/ 3.3 & %
LVTTL33

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

DS1111-1.0.5
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2.3 i N R

GWbSAT-60

GWS5AT-60 1/0 .45 11 4> GPIO Bank, It4t Bank12 & JTAG Bank, A 4 4~ 10, W&

2'7 ﬁﬁz]—‘_\‘o

2-7 /O Bank 375~ & B (GW5AT-60)

AHd-Q
IdIN

AHd-O
IdN

| 0lLyueg ol | | L1jueg Ol | |

| SerDes Bank0 | | 10 Bank1 || 10 Bank2 |
g
33
o)
g_
20
w
GW5AT-60 —
g_
20
2
g_
20

10 Bank9

10 Bank8

10 Bank7 10 Banké

A~ Bank G HOLHT /O HJE Vegioo Voo WA E A 3.3V, 2.5V, 1.8V, 1.5V, 1.35V
B 1.2V s fERVAR B L Voo fE LN 1.8V, 2.5V B 3.3V,

NSCFF SSTL, HSTL %5 1/0 g Abnife, 434> Bank i@ fik— M7 195 % U & (VREF),.
F P LAk 348 10B A & 1 VREF J(0.6V. 0.75V. 0.9V. 1.25V. 1.5V LA IET Veeo

(1] LA 1 (36%,50%,64 %), tH A IEFE/MER I VREF 4 A\ (1 H Bank L& —A 110 & JHI{E
JAMER VREF Hi\).
GWS5AT %751 FPGA 72 it (ZE ) AN Bank SCHFASE A B BH B, 6045 B i
225y e BH P Ah . B B PH 156 B AT SSTL/HSTL N . 254y HBH & & T LVDS/
PPDS/ RSDS #i N\ . VEMERIESH UG304, Arora V ij 4 f2d i/ E#I (GPIO) JH )15

B o
GW5AT-60 SCHEI /O S8 4y ik il B ank 2-3. 3£ 2-4 Iis.
7 2-3 il /O LB RFHFEAE

/O MtHrE | BiRIES Bank Vccio(V) HHIRENRESI(MA) Rz F

MIPI #3(TLVDS) 1.2/1.5/1.8/2.5/3.3 |2 R 5= b b B 2% 42 1
MIPI_3MA #47(ELVDS) 1.8 3 R 5l b b B 2% 4 1
MIPI_4MA 1.8 4 F 50y b b P 2% 422 1
LVDS25 Z43(TLVDS) 2.5/3.3 3.5/2.5/4.5/6 AONT R R AU AR
BLVDS25 2.5/3.3 3.5/2.5/4.5/6 % mi R EE AL
RSDS 2.5/3.3 3.5/2.5/4.5/6 RN R R A
DS1111-1.0.5 14(86)
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2 dikan 2.3 NS B

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

MINILVDS %43 (TLVDS) 2.5/3.3 3.5/2.5/4.5/6 LCD i F 3R 5h 5 51| 9k 5
anfk

PPLVDS 2.5/3.3 3.5/2.5/4.5/6 LCD 47/513&5)

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

BLVDS25E 25 8/2/4/6/12/16 % mUEE B L

MLVDS25E 25 8/2/4/6/12/16 LCD I 5 Bk zh 5 51| 3R 5
anfz M

RSDS25E 25 8/2/416/12/16 RO R A

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

HSUL12D 1.2 8/2/4/6 LPDDR2

HSUL12D_| 1.2 8/2/4/6 LPDDR2

HSTL15D_| 1.5 8/4/12 yeRip g

HSTL18D_| 1.8 8/2/4/6/12/16 FiAt % 1

HSTL18D_IlI 1.8 8/2/416/12/16 YeZirAAm

SSTL12D | 1.2 8/2/416 YeZirgAm

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

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

SSTL18D_| 1.8 8/2/4/6/12/16 Tr 2 1

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

SSTL25D | 2.5 8/2/4/6/12/16 et

SSTL25D_|I 25 8/2/4/6/12/16 peZli e an|

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

SSTL33D_lI 3.3 8/2/416/12/16 FAt%

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

LVCMOS10D 1.0 2/4 T O

LVCMOS12D 1.2 8/2/4/6 EAHREN

LVCMOS15D 1.5 8/2/416/12 RN

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

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

LVCMOS33D 3.3 8/2/4/6/12/16 W

HSUL12 R 1.2 8/2/4/6 At

HSTL12_| 1.2 8/2/4/6 et

HSTL15_| 1.5 8/2/4/6/12 peafi e an|

HSTL18_| 1.8 8/2/4/6/12/16 FAt
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2 dikan 2.3 NS B

J[oR:Tfaxt 73): Bank Vccio(V) HWHIEREEI(MA) KA

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

SSTL12_| 1.2 8/2/4/6 g

SSTL135 | 1.35 8/2/4/6 ez

SSTL15_| 15 8/2/4/6/12 ez

SSTL18 | 1.8 8/2/4/6/12/16 et

SSTL18_lI 1.8 8/2/4/6/12/16 peafi e an|

SSTL25 | 25 8/2/4/6/12/16 fAt

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

SSTL33_| 3.3 8/2/4/6/12/16 yeRi g

SSTL33_lI 3.3 8/2/4/6/12/16 peai

LVCMOS10 1.0 2/4 HHREEN

LVCMOS12 1.2 8/2/4/6 EH R

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

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

LVCMOS25 25 8/2/4/6/12/16 AN

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

LVTTL33

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

PCI33 3.3 8/2/4/6/12/16 PC Flik ARGt
| 2-4 I\ /O KB ERSIFIARLE

110 IR Bank V¢cio(V) TR IR BEEE Vrer

MIPI % 1.2/1.5/1.8 %5 &

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

LVDS25 2.5/1.0/1.2/1.5/1.8/3.3 % &

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

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

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_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 % %
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2 dikn 2.3 NS B
/O HNFF BiRIZES Bank Vccio(V) FRHRFER BERE Vier
HSTL18D_II Ey 1.8/1.0/1.2/1.5/2.5/3.3 % %
SSTL135D_| 1.35/1.0/1.2/1.5/1.8/2.5/3.3 | & %
SSTL15D | 1.5/1.0/1.2/1.8/2.5/3.3 % %
SSTL18D _| 1.8/1.0/1.2/1.5/2.5/3.3 % %
SSTL18D I 1.8/1.0/1.2/1.5/2.5/3.3 % %
SSTL25D | 2.5/1.0/1.2/1.5/1.8/3.3 % %
SSTL25D_ I 2.5/1.0/1.2/1.5/1.8/3.3 % %
SSTL33D_| 3.3/1.0/1.2/1.5/1.8/2.5 % %
SSTL33D_ I 3.3/1.0/1.2/1.5/1.8/2.5 % &
LPDDRD 1.8/1.0/1.2/1.5/2.5/3.3 % %
LVCMOS10D 1.0/1.2/1.5/1.8/2.5/3.3 % %
LVCMOS12D 1.2/1.0/1.5/1.8/2.5/3.3 % %
LVCMOS15D 1.5/1.0/1.2/1.8/2.5/3.3 % %5
LVCMOS18D 1.8/1.0/1.2/1.5/2.5/3.3 % %
LVCMOS25D 2.5/1.0/1.2/1.5/1.8/3.3 % %
LVCMOS33D 3.3/1.0/1.2/1.5/1.8//2.5 % %
HSUL12 BB 1.2 v o
HSTL12_| 1.2 & o
HSTL15_| 15 2 %
HSTL15_lI 15 P %
HSTL18_| 1.8 2 &
HSTL18_II 1.8 o %
SSTL135_| 1.35 2 %
SSTL15 | 15 & @
SSTL18_| 1.8 & o
SSTL18_lI 1.8 & &
SSTL25 | 2.5 & o
SSTL25 1 2.5 & 4
SSTL33_| 3.3 & %
SSTL33_lI 3.3 & o
LVCMOS10 1.0 P %
LVCMOS12 1.2 P %
LVCMOS15 1.5 2 &
DS1111-1.0.5 17(86)




2 dikan 2.3 H NS B
/O HNFF BiRIESY Bank Vccio(V) FRHRFER BERE Vier
LVCMOS18 B Ui 1.8 & 7£r
LVCMOS25 25 & o
LVCMOS33/ 3.3 P &
LVTTL33

LPDDR 1.8 o %
PCI33 3.3 P %
LVCMOS10UD12 1.2 & &
LVCMOS10UD15 1.5 P %
LVCMOS10UD18 1.8 P &
LVCMOS10UD25 25 P &
LVCMOS10UD33 3.3 & %
LVCMOS120D10 1.0 e o
LVCMOS12UD15 1.5 & o
LVCMOS12UD18 1.8 P %
LVCMOS12UD25 25 & %
LVCMOS12UD33 3.3 2 &
LVCMOS150D10 1.0 o %
LVCMOS150D12 1.2 P %
LVCMOS15UD18 1.8 R o
LVCMOS15UD25 25 P %
LVCMOS15UD33 3.3 P &
LVCMOS180D10 1.0 P &
LVCMOS180D12 1.2 v o
LVCMOS180D15 1.5 e o
LVCMOS18UD25 2.5 & o
LVCMOS18UD33 3.3 P %
LVCMOS250D10 1.0 P %
LVCMOS250D12 1.2 2 &
LVCMOS250D15 15 s %
LVCMOS250D18 1.8 P %
LVCMOS25UD33 3.3 = o
LVCMOS330D10 1.0 P %
LVCMOS330D12 1.2 2 5
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2 LEFA2E 2.3 H N R

/O MNIRHE BiRIES Bank Vccio(V) K HFIRTEIEIR BEBRE Vier

LVCMOS330D15 | #ii 1.5 P %

LVCMOS330D18 1.8 P &

LVCMOS330D25 25 = %

VREF1_DRIVER 1.8/1.2/1.5/2.5/3.3 i v
GWb5AT-15

GWS5AT-15 2844 1/0 f145 4 /> GPIO Bank, #1& 2-8 fin.
2-8 I/O Bank 7 ~EE (GW5AT-15)

Gigabit Transceiver Bank |

| AHd-O

»ueg
0l

GW5AT-15

Sl

u
(]

3

K

1IN

AHd-A

| 10 Bank2 | | 10 Bank1 | Configu-
ration

A~ Bank 5 ANL 1) 1/0 HJR Vegioo Vecio FTEARE N 3.3V, 2.5V, 1.8V, 1.5V, 1.35V
B 1.2V PR B L Voo fEFLFEE N 1.8V, 2.5V B{ 3.3V,

NSCHFE SSTL, HSTL %5 1/0 f A bnife, 434> Bank i f@fik— M7 195 % U K (VREF)
F P T LAk #2458 A 10B N & 1 VREF J(0.6V. 0.75V. 0.9V. 1.25V. 1.5V DLAFET Voo

() E 51 HE 1 (369%0,50%,64 %), tH AT VREF 4 A\ (fii il Bank F{E&E—AN 1/0 & HIfE
AN VREF %\ ).

GWS5AT 41 FPGA 77 fh(ZE M)A (1) Bank 23 AR F B PR, 035 B v B
A2y e BH P Al B3 FFH 13 E T SSTL/HSTL iy N# . 24y P & H T LVDS/
PPDS/ RSDS #ii \. VE4I¥% KI5 S % UG304, Arora V iJ 45 2@/ EH (GPIO) J /7%

.
GW5AT-15 SCHEI 11O A o vk L B a3k 2-5. & 2-6 fin.
%+ 2-5 Mt /O £B RIS AERE
IO MitRE | BR/ES Bank Vccio(V) HiHHIRENRE I(MA) 2 FR
MIPI Z45(TLVDS) 1.2/1.5/1.8/2.5/3.3 | 2 BB Ak 22 1
MIPI_3MA %4 ELVDS) |18 3 BB P b 28 1
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2 dikan 2.3 N

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

MIPI_4MA #/y(ELVDS) 1.8 4 F 5l b A P A8 4 1

LVDS25 %43 (TLVDS) 2.5/3.3 3.5/2.5/4.5/6 AR R e IR A B

BLVDS25 2.5/3.3 3.5/2.5/4.5/6 Z L EnEHAE L

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

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

PPLVDS 2.5/3.3 3.5/2.5/4.5/6 LCD 17/31 39X 5))

LVDS25E For 25 8/2/4/6/12/16 R AT T AR A

BLVDS25E 25 8/2/4/6/12/16 % i e B A

MLVDS25E 2.5 8/2/4/6/12/16 LCD i 733l 5 51 3K 5
wEEn

RSDS25E 25 8/2/4/6/12/16 AORT R R A AR

LVPECL33E 3.3 8/2/4/6/12/16 T O

HSUL12D 1.2 8/2/4/6 LPDDR2

HSUL12D | 1.2 8/2/4/6 LPDDR2

HSTL15D_| 15 8/4/12 YeZ i

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

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

SSTL12D_| 1.2 8/2/4/6 ez

SSTL135D | 1.35 8/2/4/6/12 et

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

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

SSTL18D_lI 1.8 8/2/4/6/12/16 FAt%

SSTL25D_| 25 8/2/4/6/12/16 yeRi g

SSTL25D_ I 25 8/2/4/6/12/16 peai g

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

SSTL33D I 3.3 8/2/416/12/16 YeZirgAm

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

LVCMOS10D 1.0 2/4 AN

LVCMOS12D 1.2 8/2/4/6 piNEEE N

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

LVCMOS18D 1.8 8/2/416/12/16 AN

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

LVCMOS33D 3.3 8/2/4/6/12/16 N
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2 dikan 2.3 N

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

HSUL12 B 1.2 8/2/4/6 el

HSTL12_I 1.2 8/2/4/6 g

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

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

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

SSTL12_| 1.2 8/2/4/6 peafi e an|

SSTL135_| 1.35 8/2/4/6 fAt

SSTL15_| 1.5 8/2/4/6/12 FAt%

SSTL18._| 1.8 8/2/4/6/12/16 yeRi g

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

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

SSTL25 1 2.5 8/2/416/12/16 YeZirgAm

SSTL33_| 3.3 8/2/4/6/12/16 YR

SSTL33_lI 3.3 8/2/4/6/12/16 fr itz

LVCMOS10 1.0 2/4 piLEEE N

LVCMOS12 1.2 8/2/4/6 piNEEE N

LVCMOS15 1.5 8/2/416/12 SN EEE AN

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

LVCMOS25 25 8/2/4/6/12/16 N

LVCMOS33/ 3.3 8/2/4/6/12/16 SGEREEEo |

LVTTL33

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

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

/O MNIRE BiRIE Sy Bank V¢cio(V) X FRHRFIEI REBE Vier

MIPI Ehr 1.2/1.5/1.8 % %

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

LVDS25 2.5/1.0/1.2/1.5/1.8/3.3 % %5

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

RSDS 2.5/1.0/1.2/1.5/1.8/3.3 H 7&

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

PPLVDS 2.5/1.0/1.2/1.5/1.8/3.3 & i

HSUL12D 1.2/1.0/1.5/1.8/2.5/3.3 % %
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2 dikan 2.3 N
/O HNFF BiRIESY Bank Vccio(V) FRHRFER BERE Vier
HSTL12D_| 4y 1.2/1.0/1.5/1.8/2.5/3.3 i =
HSTL15D | 1.5/1.0/1.2/1.8/2.5/3.3 % %
HSTL15D I 1.5/1.0/1.2/1.8/2.5/3.3 % %
HSTL18D_| 1.8/1.0/1.2/1.5/2.5/3.3 % %
HSTL18D_lI 1.8/1.0/1.2/1.5/2.5/3.3 % %
SSTL135D_| 1.35/1.0/1.2/1.5/1.8/2.5/3.3 | % %
SSTL15D_| 1.5/1.0/1.2/1.8/2.5/3.3 % %
SSTL18D_| 1.8/1.0/1.2/1.5/2.5/3.3 % %
SSTL18D_lI 1.8/1.0/1.2/1.5/2.5/3.3 % &
SSTL25D_| 2.5/1.0/1.2/1.5/1.8/3.3 % %
SSTL25D_ I 2.5/1.0/1.2/1.5/1.8/3.3 % %
SSTL33D_| 3.3/1.0/1.2/1.5/1.8/2.5 % %
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 % %
HSUL12 B3 1.2 2 &
HSTL12_| 1.2 o %
HSTL15_| 15 2 %
HSTL15_lI 1.5 & @
HSTL18_| 1.8 & o
HSTL18_lI 1.8 & &
SSTL135 | 1.35 = o
SSTL15_| 1.5 & &
SSTL18_| 1.8 & %
SSTL18_I 1.8 & o
SSTL25 | 25 P %
SSTL25 I 25 P %
SSTL33_| 3.3 2 &
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2 dikan 2.3 NS B
/O HNFF BiRIESY Bank Vccio(V) FRHRFER BERE Vier
SSTL33_lI BA Vi 3.3 = o
LVCMOS10 1.0 & o
LVCMOS12 1.2 2 &
LVCMOS15 15 v o
LVCMOS18 1.8 e o
LVCMOS25 2.5 & o
LVCMOS33/ 3.3 P %
LVTTL33

LPDDR 1.8 2 o
PCI33 3.3 P &
LVCMOS10UD12 1.2 v o
LVCMOS10UD15 1.5 e i
LVCMOS10UD18 1.8 v o
LVCMOS10UD25 25 P %
LVCMOS10UD33 3.3 P %
LVCMOS120D10 1.0 2 &
LVCMOS12UD15 15 o %
LVCMOS12UD18 1.8 2 %
LVCMOS12UD25 2.5 = o
LVCMOS12UD33 3.3 P %
LVCMOS150D10 1.0 P &
LVCMOS150D12 1.2 2 &
LVCMOS15UD18 1.8 v 7&
LVCMOS15UD25 2.5 e o
LVCMOS15UD33 3.3 e o
LVCMOS180D10 1.0 P %
LVCMOS180D12 1.2 P %
LVCMOS180D15 1.5 2 &
LVCMOS18UD25 25 o %
LVCMOS18UD33 3.3 P %
LVCMOS250D10 1.0 = o
LVCMOS250D12 1.2 & &
LVCMOS250D15 1.5 P %
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2 SN 2.3 SN
110 HNFRIEE BiRIZEST Bank V¢cio(V) XFHRFIER EERE Vrer
LVCMOS250D18 | ¥i 1.8 = %
LVCMOS25UD33 3.3 2 &
LVCMOS330D10 1.0 & %
LVCMOS330D12 1.2 & o
LVCMOS330D15 1.5 & o
LVCMOS330D18 1.8 2 &
LVCMOS330D25 25 2 o
VREF1_DRIVER 1.8/1.2/1.5/2.5/3.3 % I
2.3.21/0 845

&l 2-9 7y GWSBAT £51 FPGA 7 i (7R ) B 1/O 148 1% H 7
29 1/0 ZBmt~EE

TRIREG

YV

OSER

OREG

Y

K] 2-10 i GW5SAT 2% FPGA 7= i (ZE L)) 11O 2258 11 N 47

2-10 YO ZEMATEE
I_ _______________________________ A
> clI
IDELMUX
> DI
IREG Q
B

IDES

GWSAT #51] FPGA 7 ity (40 I 110 AR (1 A s B 5 B T
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2 LEFA 2R 2.3 H N AR

HEIRAR IR
Kl 2-11 NAEIBAEEL IODELAY . A I/O #i6L# IODELAY #ile, F 7 ] Ll i i i A
/0 XGRS delay FH T B SN A5 5 ER . BF— P IIER A Ty A3EAT
PSR ALY SEIR S5 408 DLYSTEP., IODELAY SIERIFAA: Towy = Tayofiset + Tayunit ©
DLYSTEP, &iLiEZH AWK 2-7 Fis.
7 2-7IODELAY RiEE&%

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

[# 2-11 IODELAY = EE

DI | DLY >>
OFFSET DLY UNIT
SDTAP |
SETN | DLY ADJ
VALUE |

A =R e IR (1) 77 1
o FRAIEN.
o ZNATEM], WIHLELEA @ R H R R LI A YR EHE e
o [IIE NI
I/0 HFs
Kl 2-12 4 1/O ZifEastsith, & 1/O #Fe bl A2 N 354745 IREG. it Zr (7 2%
OREG Ml =¥ 77 /£ 4% TRIREG.

B 2-12 1/0 SHERREE
B Q| =
-

E ~~ CLK

!
o CE A LAZmFE NIKHL T 45 24(0: enable)sk = Hi 47 %4(1: enable).
o CLK F A4ty bl i i T By fid %
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2 LRI 2.4 YUIRig SR LAl A LDk

e SR nJLgnfE N IFE15 51 SET/RESET sk L4 (disable).
o Ti A n] LLYnAR N 77 4745 (DF F) B 47 45 (Latch).
& H 45 #EE DES NI h45#i8% SER 1RIR
GWSAT %751 FPGA 7 i (RN ) S 38 2 Fh LU R A5 20 e A I i e e D e, Bk ik
2-8 FirR.

3 2-8 SRR/ BELR
LNt TIFHIEE R
LN 1:2/1:4/1:7/1:8/1:10/1:14/1:16 / 1:32
!
GW5AT-138 A3 HF 14:1.
2.3.3 /O iIZETIFR

GWS5AT %1 FPGA 7= b (ZE ) 110 A Fr 2 Fh TAER. B—Fh TIERT,
I/O(EK 1/O Z 43155 %) X AT LAE & il s 5. MANES. INOUT 55 K=& fE S0 =
A R E ).

KF 10 BTN TENE R, E3% UG304, Arora V i 42 & #I(GPIO) /]
FIER o

2.4 BARFRSBEN i SRR

2.4.1 &4y
GW5AT %51 FPGA 7= fh (M)A T F & MHOIREFASBENLAT it 85 700 . X SE /7 fif 28 B%
PR, DATHIRR, AR FPGA FEFId . Bl F O HOR B S BE VLR % 2%
(BSRAM) . BSRAM #2145 Fl#fERiz: im0 (Single Port) , X HAEzL (Dual
Port) , X A< (Semi Dual Port) , i ECC Dhfg I X 14550 (Semi Dual Port
with ECC function) & H =, (ROM) .
F & PR B S B LAT 8 ROV P I RS B R4t T ORI . DLUR 2 BSRAM SCHF
1% Al Th g
o It BSRAM % & Jy 18 Kbits, i vl fit & N 36Kbits
o I EIAIA ] IA ] 380MHz
o SCHREERLYH RS
o SCREXUH
o SCREONAH
o SCHEAT ECC IhRERI Dy X L1, $&4t ECC Al Jz 245768
o U R A
o i 5 ¥ B K SCFF 72 bits
e ¥ byte-enable fE
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2 ERNA 2.5 Hp (55 A E s b

o X A 2R O Xy 1A SR 5 I o Sr . e A
o AR SRR A A7 AR i HY B R i L

o EEizZ#F Normal 5 F1 Write-Through £ =X

o HINTFAEa HFFRIEE AN

242 THEBEREHER

GWSAT #2751 FPGA 7 i (4 IR I BUIR T S BEN LA il 48 P SCRF 2 MR T8, ek
2-9 P

\1#}
o

%29 BHBEESIE
B  |BROSR [WROSR (wssomst (7SO VS | nist
16Kbits 16K x 1 16K x 1 16K x 1 - 16K x 1
8Kx 2 8K x 2 8K x 2 - 8Kx 2
4K x 4 4K x 4 4K x 4 — 4K x 4
2Kx 8 2Kx 8 2Kx 8 - 2Kx 8
1K x 16 1Kx 16 1K x 16 - 1K x 16
512 x 32 - 512 x 32 - 512 x 32
18Kbits 2Kx 9 2Kx9 2Kx9 - 2Kx9
1Kx 18 1Kx 18 1K x 18 - 1Kx 18
512 x 36 - 512 x 36 - 512 x 36
36Kbits - - - 512 x 72 -

KT e B 1 o A ] ) 58 2 7 40{5 BE 2% UG300, Arora V 77 1##%(BSRAM &
SSRAM) /1 /715 H7

24.3 ECC

PR SN stk BSRAM & ECC REZAE, BT HuE &4 LA st 1%
HOEAT B A I e E . B a0 R
o {Y{E SDP 512 x 64 #&5\F > ¥f ECC fmtuill k4 Ik
o ¥ 64-bit SRAM HFE 1 bit 5124 1E, 2 bits £ iRk %
e 72-bit ECC Hithrfl# 64-bit £ 17 F1 8-bit parity bits(FZ 4 17)
o 5 31 AL AIZ 63 A3 HF 1 bit [ 2 bits FiiRIEA

2.5 BFESAIERR

GWS5AT #2741 FPGA 7= (ZE 2k )b B =E = 1) DSP %R, 1% DSP fit ik J5 2 vl i 2 H
P EtERe i E S ER, W FIR, FFT %it4%:. DSP AN Fifefaxs. RIRAMHZE
Fis RS A
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2 ZERNA 2.5 Hp (55 A E s b

DSP R4
o 3FhTEIE (12X12, 27X18, 27X36) HiFeiks
e 26-bit Hi iN#s D fE
o 48-bit HAR/Z IS H H T
o XHFALLIRE
o ZANICIL AR AT IE I g I S BE K H A B ) 3R
o WFF27X18 LRI R N FeMIhHE
o CHFMIAN 12X12 Feik A KA f5 R m e
o LRFF ALK LA 55 B Th g
o M AT
B~ DSP 3 2 = #5024 Ak
o Hifn#R
o JeVkdE
o HARZHAIL
2.5.1 EUfiN&S
B~ DSP (& —/Marngs, SEETn. TR AL IhRE .
AT INESAL T DSP (i, A PN, AN i 48 S a7 A7 e B R 5% B 5
o
2.5.2 k5 ER

4~ DSP 28—~ 27 x 18 K3 %s MO(multipliers)fl—A™ 12 x 12 FI3RiESS
M1 (multipliers), k2% (multipliers)z TRIMNAR 2 J5, HSRSEIRIEIESH, i\ b FNd H v
H AT A A A AN 55 R A

ik A MO S B AR L4
o —/27 x 18 Tk s
o —/M12x 12 Feikis
o i~ DSP 1] DAFLE B — > 27 x 36 ks

Feitaw M1 ACZRFICE A —A 12 x 12 SRi%D .

ek B MO FISREESS M1 B FCE Ny 12 x 12 Feik 88, H ALU fggmt, a7 LLSZEl 12 x
12 SUM #& .
253 HEARIZELETT

A~ DSP & —/NUHINIE 48 A7 ALU, J&xF ik a8 T RE 1t — 20 s, 4 N it Rl 4 H
Uiy 35) S R AT AT A R S5 A 5, SR RIA AR A H . ALU BRI B ALU it IR B RS
PRE_LOAD {8 IhnvksiZia 5 .
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2 G 4R 2.6 Gigabit Transceivers

2.5.4 HBRIEER
I HME 5 AT SCI DSP 2 AR ERE 0. BRAER T
o ik (multiplier) iz
e JEvE 2N (accumulator) iz
o FeiksRAN R

KTHFAE TR EZHAMEE, S5 UG305, Arora V 2515 547 7F(DSP)
I TERT o

2.6 Gigabit Transceivers

GWSAT %71 FPGA 7= 5h(ZE#12%) 2 #5 Transceiver Quad, 4> Quad SZHF 5% 4 Mk
KA FFNBUR BRI S — ARG A (TX) R — MR (RX),  SCHF A 270Mbps 3 12.5Gbps
R E 2, SCREATTECE ) PMA #1 PCS.

Transceiver Quad Z5H R & &l 2-13 fin. SCREIEMT R fis:

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

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

e CEI-6G-SR (6.375Gbps)

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

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

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

e Rapid-10 (need soft IP support; soft IP available)

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

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

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

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

e [nterlaken
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2.6 Gigabit Transceivers

2-13 Gigabit Transceiver R EE

PCle PCS + Flexible PCS

PCle PCS + Flexible PCS

PCle PCS + Flexible PCS

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

PCle PCS + Flexible PCS

FPGA Fabric

2.6.1 PMA

o & PMARE 4 lane. &A™ lane SCRAEUE RN AR I, BAEARSZ I TX A1 RX,
HIZHFFAS R 2O

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

clock)

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

o HFHEMA. HAHEN. LTIHBAEA. B A (Voltage mode/current mode

lane driver with board AC coupling.)

o SCRF [ I N ] Y A SN [A] 42 13 5 2% (CTLE)
o FRUS AL B B AN EL R k&2 HL % (CDR), #9122 +/- 5000ppm
e PCI Express Beacon 155 7= £ il

2.6.2 PCS

DS1111-1.0.5

&M% PCle PCS

Rififf) PCS, 3(#F PCS HE X
8b/10b Zhd &% /M ds

SCRE TX B E
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2 g5t 2.7 PCI Express (PCle) Controller

o ¥ RXIHIEZFEA CTC
e FIH IF FIFO fWi{LH P R4 %1t
o IR RIEIATHY 8/10/16/20/32/40/64/80 ff ¥ # w5 i

2.7 PCI Express (PCle) Controller

GWS5AT %71 FPGA 7= i (M%) .45 PCle Sk 1B, idid PCle uijwﬂ FPGASs
Z A E 8 OEAE, 4% ASSP i sl 25 1E 42 2] FPGA, 1 LK 428 i) #8 5O 4 i i E AL
ZRERD %% (Host Bus Adapter, HBA) .

PCle 4 it LT HURR 4 T
e A PCle 3.0 2 AME
o W HFx1,x2, x4 i#IiE
o GW5AT-138 3HF x1, x2, x4, x8 il
e 7 #F End Point #z{
e ZFF Gen1 (2.5GT/s) . Gen2 (5GT/s) . Gen3 (8GT/s)
o £ /N1 BAR (Base Address Register), #Jii77 BAR & &
o SCHri i AKB fEH K faf
o SCHF H BhREREE L T B B

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

o CFFRRCEMSH: WIEWE . BB K/ FPGA MR IIRL . S50 Bl
DA B Db A7 4 B RS AT D8 55

T PCle Controller 5 £ {4115 5., 5% IPUG1020, Arora V PCle Controller /1 /7
EE .
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2 ERNA 2.8 MIPI D-PHY

2.8 MIPI D-PHY

2.8.1 f##% MIPI D-PHY

GWSAT 51 FPGA 7= (ZE 31 4%) 4 B8 % MIPI D-PHY RX/TX. i% D-PHY & T 47
W10 (Display Serial Interface, DS FlH 174544 k#:0 (Camera Serial Interface,
CSI-2) . FEAFMHT:

o I ErbrvE (MIPI Alliance Standard for D-PHY Specification) , 4 1.2,

o GW5AT-60 J GW5SAT-15 #3143 FF RX/TX Combo-PHY, H 7 l##E 75 ERCE A RX B
X,

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

o L HE 2 4 MIPI D-PHY, H4HRE 4 N8 81— b i

o XHFPAMKIIFE(LP, Low-power)fERi, HdffL4i#E 2 10 Mbps.

o WErEMFEIL, MIEAAINFE (Word Alignment) FllEiE [ 5% (Lane Alignment) .
e MIPI D-PHY RX 3§ 1:8 #i:{5 1:16 £z,

e GW5AT-60 J GW5AT-15 2344 MIPI D-PHY TX 3Z#F 8:1 5 16:1 5=,

e fF MIPI DSI 1 MIPI CSI-2 ¥ )= .

o fifiiZ MIPI D-PHY % H 11 MIPI Bank.

T Gowin MIPI D-PHY B Z #4155, 2% UG296, Arora V Hardened MIPI D-
PHY /#7155 .

2.8.2 GPIO 3 # MIPI D-PHY RX/TX

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

Frfi GWSAT %741 FPGA 7= i (ZE 4R ) # = Frid it TLVDS/ELVDS 10 *ﬁ”;@” LA
MIPI D-PHY RX/TX. f#H LVDS/ELVDS IO &/ 5z3) MIPI D-PHY i, it LVDS25(E)
+LVCMOS12 (175 R kAL MIPI HS #1 MIPI LP, 3175 BB RN B BH N 4% . #54> GW5SAT
275 FPGA 7= 5 (ZE ) 32 4F MIPI-IO 2871, MIPI IO &K T HFH M4, #F HS FI LP
FIE T3 GWBAT Z%1 FPGA 7= i (ZEMK) K MIPI IO RS RHG ML %R 2-10 fivs .

HARK) 10 SLEUR A Ahim gz 7738, " BAS% IPUG948, Gowin MIPI D-PHY RX TX
Advance /755 > “4 TIReiR” .

& 2-10 GW5AT %%l FPGA F=5(EMZ)HI MIPI 10 KB H TR

= MIPI RX MIPI TX
GW5AT-138 fiT Bank _
GW5AT-60 fiif5 Bank (JTAG Bank [4:41) fiif5 Bank (JTAG Bank [4:41)
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2 ERINA 2.9 MIPI C-PHY

BB MIPI RX MIPI TX
GW5AT-15 firf Bank fii 5 Bank

o I HFFriE (MIPI Alliance Standard for D-PHY Specification) , A 1.2.
o SCRFmEIE RX A TX #4FH: 10

o 138K #ff: RX &4k Z FllIE i =y Al ik 1.5Gbps, TX A&fiE 5 HLiliE i 5 Al 1A
1.6Gbps.

o BOK/15K #ff: RX A% 4mid # FIll il i =y ] ik 1.6Gbps, TX A& fid 5 HLilIE i /5 Al 1A
2.0Gbps.

o WHFHLFEIE(HS, High-speed)fi.

o THF M HMEKIIFE(LP, Low-power)ffERE,

o EHFITEIE(HS, High-speed)¥l i H T ¥E 1l .
o U MIPI D-PHY TX 8:1 i 5 16:1 #ix.

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

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

2.9 MIPI C-PHY

2.9.1 T§#% MIPI C-PHY

o U FEHHEIE MIPI C-PHY V1.2,

X FE RX/TX Combo-PHY, H /- AT kR4 75 ZHC B N RX 5L TX.

o I MIPI Quad, THrfx% 3 M= PHmiE, RX/TX HuIEiE SR il ik 2.5Gsps
e MIPI C-PHY RX ZHFmidi, SCHF A 3 Wil

e MIPI C-PHY TX L Hrmid =

o SCREAUAMIR DA, HoHE A& s 2 =i ] 78 10Mbps.

o RX =it #F De-skew jfE.

o RX SCRFEMEIIMIAE, B K Delta I{H > 8dB.

o WHFFALP # (WHE) .
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2 LKA 2.10 ADC

210 ADC

2.10.1 ADC

GWS5AT-138 & GW5SAT-15 #5441 8 i@iE 10 bits Delta-sigma AL # 45, A&
— K ARIIFE, KIRHAT delta-sigma ADC.

44 FPGA MTwiEiB A )1, VAR NERER R . ARG, 1% ADC 1] BAj#
FEES PR U PR R L A P K R AR R AN SR . AR, FPGA R E B H i ml e
H GPIO £z ADC BHE 5811, 83 ADC [ @IS, 0T LA 2 O 1 A8 1) iU
G R A T SRR W R

FERHEW T
o 15K 23/ ADC M4L: 11
e 138K #&ff ADC 4. 2 M
o ZHHLIH: NE
o FIFEKEE: 10 bits
o KAEMfHh: <2MHz
e ADC HiRHAHEIE: 0~1V
e 60dB SNR
o EARIRAKER: +/-2°C
o HIRfEEIANEL: +/-5mV

XT ADC HZH4H(E Bi5% UG299, Arora V A7 3 ##(ADC) 1 /755
2.10.2 SARADC

GWS5AT-60 #5145 7 SARADC. SARADC Jy—#KHi 1] & A5 5 KAL) 13bits ADC,
REWENH L B E M S B R K, @ N TR ERESREENS s EERET:

o ZEHILIR: NWEMFIL

o Hi4~ ADC i NIBIEHL: SCHFRCN 122 J@iEM
o FIFEKEE: 13 bits

BORCRFEZR: 10Msps

KHRER B 10MHz ~ 320MHz

B NG SiaHE: 0-1V

Zo a5 -1V ~1V

MR AR IR 7 % +/-0.3mV

E!
HARSCHRF B IE AR T 2% 5K pinout Tt
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2 ERNA 2.11 4

2.11 B4

I BT B AT X FPGA R RERI M ] =R 2, GWSBAT £ 51 FPGA 7 i (E 2% )2
T LA R P N4(GCLK), HEEERARIFRPIA SR, bR T GCLK B, 42t 1 8
M (PLL) g B HCLK A1 DDR 77 # 4% A Bk it B DQS S5 B Bt

2-14 2FEATHHZEIR (GW5AT-138)

2 PLL PLL 2

GCLK MUX <

& 1 Tphan | §s

g B > G

=]

g A 83
PLL

Y

GCLK MUX
(Global)
| * |
&l PLL PLL 18 <
[} \ 5 O
al | 3 W
5' -— GCLK MUX — | 6 8
9] -¢4—— (Bottom Half) f—p | g S
2 PLL PLL 2
| |
I [ P | [ P | [ P | [ P | !

o o o
COTC DT O r N

o 1CNMOOr T ] CIC O ow ]

- ——————= - -———————= >
Regional Clock Regional Clock
/0 Bank 5 /0 Bank 4
o voBak [ pbas | Hek HCLK_MRCC
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2 ERNA 2.11 W4

2-15 SR FR R (GW5AT-60)

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

2-16 SR B FRIR(GW5AT-15)

Gigabit Transceiver Bank

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

2.11.1 /G ¢~ 2.11.4 DDR /7 1£ #5825 101 # 52 DQS %5 B B4k, TR/t
B EEETER . BIAHPE X DDR {7 s 12 DR Bk bt £ DQS &5 214115 BiE &%
UG306., Arora V i1} 5 JF(Clock) /7 75 -
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2 SN 2.11 4

2.11.1 £ 58h

GW5AT Z%1 FPGA 7= (ZE )34t 16 N4 B8 . GCLK [ 15 K B & F i h i
i, PLL HO%iH . SERDES B8, HCLK Hyfar i DL - iE g e IR, f % F OB a5
B S A A s i R R, AT SIS 4 R K BB .

2.11.2 iR

GWSAT %41 FPGA 7 it (- FUZR0) i e i B HCLK, BB sh Ak Z= PR RE, 7T PASE
£ 110 SERm R Re Bl AR, 2 ARSI B 5] 20 (0 Bl A% ks i et i) . —> Bank 32
FEVUES HCLK, Wil 2-17. & 2-18. K 2-19 fios.

2-17 HCLK ;R EE(GW5AT-138)

P2 [ ImPIf| SERDESQ0 | | SERDES Q1 | [°*|
5 L | heKBiee T e—m <
@ | (TpHafh) 1 °
s ||| = z
= A i_
~ N
L J
© " HCLK Bridge
“(Global)
y S
s  J -
°  IMh— e 3
g L [ "HCLKBrdge " | @
= . (Bott@mHaIf) = El
> 1 =
LT [N 5
J ¥
e Y S o v
I/0Bank 5 1/0 Bank 4
L1 VoBank | HCLK ~ —— HCLK Bridge Out ~«—— HCLK Bridge FB
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2 ERINA 2.11 4

[ 2-18 HCLK ;= EE (GW5AT-60)

SerDes Bank 0 /0 Bank 1 1/0 Bank 2
e [T 11
g - tary r ™ tan o
3| 3
o ] @
o . 1 =
2 L] | s
< = i | =
z HE
% . ™ =
I | 1 &
o | | o
3| g
- 5
5 | Y — @
S R » i
CI — ;. HOLK Bridge 3
R . e
S T L.
B =l S
= |'l o
°1 1=
g | o
2  { L]
o .
CE T T T
""""" OBank9 7" 'j/OBank8 1/OBank7 l/OBank6
=1 voBank | Holk —— HoKOuput =~ <——  HCLKInput
2-19 HCLK ;~REE (GW5AT-15)
Gigabit Transceiver Bank
[ —1
= |-
3|
ol
el
N
<
3|
w |
S|
R I 1 1 1 e
: R
=L - HCLK Bridge MUX.
8 -
N —
S UL e f [=1 voBank
2| | HCK
3|
ol I HCLK_MRCC
3
< 'PI'_"|' |'DQ'|'
o Loos| [ru] [oos] - HCLK Outt
. 1 | | ~¢—— HCLK Input
YOBank2 © /OBank1 =~ =

HCLK ] AR fit 4 F 2 5 FH B D e A B 1 s«
o ZAS IS BRI, WIS HF T IF G mE R E S
o [ Bh AT, A AR B B AL — B AT B, BT 10 B8 TAERG
o A A BE RS
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2 ERINA 2.11 W4

o BRI, L I B0 IR A B B E

o % JRmi#N B HCLK Bridge Bk, Al¥ HCLK W05 51X #ET—A Bank . 14k,
HCLK B} #4155 M 10 Bank 3t A J5 & 7] #5 2 FH2E 10 Bank [ £ 47

!
o F RV B S S, BUURTER— 10 Bank, SIS 52 [ f) skew /).
2.11.3 SR
BUHIA IR & — PR S d %, RIFRBUIE (PLL, Phase-Locked Loop) . FIF#hB
N 225 S S 1 R B P IR 5 15 5 TR AR A
GW5AT 2751 FPGA 7= i (ZE M) ) PLL HEER REGSHE AL AT DLLE & (it hdiie, did i B
AR I ZH00T LAEAT B Bh (0 AT R RS (R AN 0 330) « AT TR RE L (5 2 L S5 T RE
GWSAT %751 FPGA 7 it (420 PLL ALHURHPE L T
o R 7 BRI
o AT PLL, £ 1 BRI IS Bt RIS S HE 1/8 /NEL o) 40
o SRR 5 2S Lh i
B el all
SCREY AT Bh AR (TR EEH 1P)
GWH5AT-15/GW5AT-60 VCO TAESi#{EH: 700 MHz ~ 1400 MHz
GWH5AT-138 VCO TAEM#{iH: 650 MHz ~ 1300 MHz
CLKIN #7355 : 19 MHz ~800 MHz
2.11.4 DDR #Fi#$Z O EE DQS
GW5AT %1 FPGA 7= i (4% ) 1) DQS #EHER L T 4 T M DI Re sk S ke DDR f#Ai#4%
TR IR 75 3K
o UL DQS ¥\, BHEWILILFED) 1/4 ML
o NI NZAEIR LR/ B TR
o NN I ILEIE A G S
o $Zfit DDR #i i 4h (55
e ¥ DDR3 5y JE %
DQS R 2 TAERIE, FISR 2 A 10 # 0 R K.

2.11.5 ¥%

YE A% CRU A 2kh 78, GWSAT Z7%1 FPGA = (ZEMZR) IR T RIEF 5 KL (LW)
PR LW — 5 n] LHEIEHIZE, 25 DFF $efitilsiffige (CE) . BE L (SET/RESET)
55 A—JH, Bl UUAEZESL, 1FRhE B SE .
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2 SN 212 &R EM

212 £ /EEN

GWSAT #741 FPGA 77 it (FER) TR E — MR EREEA NG, HEERDSIE
WEZHE, FTHESR SR B R B AL, CFU A IO Hr i 27 A7 ds 25 AT DAL & .

2.13 fwIZECE

GWH5AT %1 FPGA 7= fh(ZE %) #F SRAM Zwf, [Rth, 40k b 35 25 5 R
BEAE R MR, R P AT DARYE B & 75 SR B 2 s S RAFEAE SR Flash Hh .
FHE, #3EANE Flash sz HUAC B 204 2 SRAM .

GW5AT %1 FPGA 7= i (ZER L) T S Hpll FHE A I JTAG FLEBLAS, B3
GowinCONFIG it E#i5: SSPI. MSPI. Master CPU. Slave CPU. Master SERIAL.
Slave SERIAL % PCle. [FIFN SZHRFE S SCREIR SO f 2 a0 e B . CFF SEU
Kl & a4t . SR OTP.

W2 RNE S %

o UG704, Arora V 138K & 75K FPGA /™ 45 F2 1 & F
e UG718, Arora V 60K FPGA /=7 4 FEM B F

o UG720, Arora V 15K FPGA /=7 4i F2H7 & -F
2131 B=HER

GWS5AT %71 FPGA 7= i (7R 4%) X # it JTAG/SSPI/QSSPI 5§ # i goConfig I°C
IP / goConfig JTAG IP #4785t g, BPERAFSCRRAE A IAA TARRE BT OL T Jn e N K
Flash 541 Flash f#4F, dmfeid e b ae 4 mr DA IR IR A L B IR T4, fEsemi)a,
{66 T RECONFIG_N B #33 Reboot $ 4 El T S fE 46, HRRPESE 251 Y T
LRI} (A AR TR EEAS € B3 T

2132 LEF R EEMEBZEMRZ EMEE

GWS5AT %741 FPGA 7= i (ZE AN ) SCRF LU RRR Bds in %%, R A 128 bits [ AES Jin &
oo FN, Wk SAON R B BE 1 e uER L, (E FPGA 77 5 i EU R SO R
AT CRC KIFERIF R E T 2. B E T FE P sL R iR m N B 2 75 e, 48R
BAR TCIEMR R AS A o W B T AL R B e I B S, AT P ok b AT Bl s
(e
2.13.3 SEU Handler

GWS5AT 71 FPGA 7= fh(ZE 30 2%) N #k SEU Handler #55t, F A B A AR RS R
(CMSER)IhfiE. SEU Handler #iim it e W ¥ e B N AR AT REAA7E s 1%, JF 207
HEEVEE M INLA IE. SEU Handler #H7E FPGA TAERIFEIN, MG &2 itz & %1
i, HHAT ECC LA CRC B56 LEX SRAT A 7% . an SREF R T LA IE, THEAS B 1 2l 48
JE HIEEAL, 24 FH S [ SRAM,  MITiA B IE A FRES BRI H 1.
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2 ERNA 2.14 Fr N Ah R s

SEU Handler B3y g K RE a0 R -

o T ECC 1 CRC K&l A IF 592

e CRC 5 B SRAM i F i (F A $ & (1) bit 45 1%

e ECC X ##%/> SRAM Frame H 2 bit £ Bk 5 LA AR IEM, 4 bits FiRikE, H
H1 138K &4 ECC S 54F 64-bit SRAM #dlith 1 bit 4 RA7 B 4 & LA R IEN, 2 bits
HiRiR

!

[ SEU Handler 7 LAS7 F5 3 BRGHHZ IS TEREE, EAIME B IR MR S

o CRFRI I, AT DA/ERE P MR fE E B A % DhRE .

o SCFEHI AR bit HRIENEEAE, FT IIRERAEAVEAS o

2.13.4 OTP

GW5AT %741 FPGA 7= i (ZE 40 )44t 128 Bit i) OTP #51a], Seir—kihgwfs. Hrh

BitO~Bit31 JyH 7 X, R Gudillidh p ol LA it 2 () A7 e A PR AN Hofh 5 245 2. . Bit32~Bit95

N DNA X, il s 64 ArmE—Fr1RE B

2.14 R AR R %3S

GWSAT %51 FPGA i (M)W 1 —> Fr A iR o, Hfeid iE v MSPI %ifs
RSB I B RS eIl aT LUOY P it S et e, i E TAES 4, Ll
KA % 5 64 PRI it I B T DU A F A S S E

f..=210MHz/Param.
!
HrA Er# Param ABCE 28, VDY 3 M1 2~126 2 I8 1R %
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3 AR 3.1 THE&M
=¥
!

FEVAEHER () TAR A S TARVE B N T R a8 AR A R TARVE B BIR (U S, " e EA
TRUEFTA S AF B RE AL H AR X TARVE I B 00 F IR % TR

3.1 T1E&H

3.1.1 #XT R KSEHE
GWb5HAT-138
& 3-1 a3 | ATEE (GW5AT-138)
E21 3% =TI BAE
FPGA Logic
Vee % -0.5V 1.05V
Vecio /O Bank HiJE -0.5V 3.75V
Veex LETIEENEN -0.5V 3.75V
Veelno 4 PLL, SRAM #fi:Hi & 4 &6 LDO | -0.5V 1.98V
RS LR FEL
Gigabit Transceiver
VobHaa* QUAD* A 6 e A1t i L -0.5V 1.98V
Vbpaer QUAD* A FS RADL FEL % 1k FEL PR -0.5V 1.05V
Vopror QUAD* TX 1% ik B HL & -0.5V 1.05V
Voopa: QUAD™ A s #ir Pl % A1k L P -0.5V 1.05V
MIPI
Vopawm MIPI A HAS L) FL i 1 L P -0.5V 1.05V
Vioxm MIPI A HAADL 4t Bk F F -0.5V 1.98V
Voboowm MIP I S e 5 Fi A4 F Pl -0.5V 1.05V
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3.1 TAE%4E

B Ei::pu) &/ME BAE
mE
Storage Temperature fifi A7 it B2 -65°C +150°C
Junction Temperature g5 -40°C +125C
GWb5AT-60
% 3-2 AR R ATEE (GW5AT-60)

E=1 EiE:pu) &/ME BAXE
FPGA Logic
Vee WHE, LV 0.5V 1.05V

%Ak, EV -0.5V 3.75V
Vecio /O Bank i J% 0.5V 3.75V
Veex SIS -0.5V 3.75V
VEFUSE eFuse 5 A\Frfi & -0.5V 2.07V
Gigabit Transceiver
Vbohaa* QUAD™ Py il e [ it L L -0.5V 1.98V
Vboaar QUAD™ Py A5 DL Fi i 3 Fi v -0.5V 1.05V
Vopror QUAD* TX &1 by fH F L -0.5V 1.05V
Vbbb QUAD* A 5 #r FiL i A L L s -0.5v 1.05V
MIPI
Vobam MIPI BEERAS L, FL i £ F HL -0.5V 1.08V
Vooxwm MIPI REH AL B ri FL -0.5V 3.75V
Vpoom MIPI AR e FL B 1 L P T -0.5V 1.08V
Vopiam MIPI 5 LP A fH it L -0.5V 1.32V
ADC
Veeanc ADC it By H -0.5V 2.07V
VRerN ADC EHRZHH & -0.5v 0.3V
VRerp ADC HEHRZH i & -0.5v 2.07Vv
mE
Storage Temperature AR -65°C +150°C
Junction Temperature g -40°C +125C
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3 UL 3.1 T4

GWbLHAT-15
< 3-3 daxtmATEE (GW5AT-15)

=1 i3 =&/ME RAE

FPGA Logic

Vee HHUE, LV -0.5V 1.05V

Veeo /O Bank Hi /& -0.5V 3.75V

Veex B H -0.5V 3.75V

Veewno M3 SRAM Fl PLL Regulator #/E  |-0.5V 3.75V

VEFUsSE eFuse 5 A\FTii & -0.5V 2.07V

Gigabit Transceiver

Vbphaar QUAD™ Phy il e [ (it L R -0.5V 1.98V

Vboaar QUAD™ P A A5 DL Fi i 3 Fi v -0.5V 1.05V

Vopror QUAD* TX &1 by fH F [ -0.5V 1.05V

MIPI

Vopam MIP1 A5 HASADL H 2% A1 L F -0.5v 1.08V

Vppxm MIPI B AR AU B A F HL -0.5V 3.75V

VopoMm MIP1 57 H B A1 F H -0.5V 1.08V

Vopiam MIPI itk LP At i i -0.5V 1.32V

mE

Storage Temperature A -65C +150°C

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

3.1.2 #EEFETIEEE
GWb5AT-138
< 34 HFETEEE(GW5AT-138)
B iR =/ME BmAE
FPGA Logic
Vee % 0.87V 1.03V
Veoio /O Bank HiJk 1V 3.465V
Veex 4 B P 1.71V 1.89V
Veeroo M J9PLL, SRAM #4trLFE )4 # LDO #igk | 1.14V 1.89V
(¥ P I P
Gigabit Transceiver
VobHaa* QUAD* P 8 i A L L R 1.71V 1.89V
Vobaar QUAD* P #5400 FL 5 44 F HL s 0.87V 1.03V
Vbprar QUAD* TX i i fik H B I 0.87V 1.03V
Vooba QUAD* P 5 % L R AH Fi LS 0.87V 1.03V
MIPI
Vopam MIPI RHSAL, HL 2% A i H 0.87V 1.03V
Vooxwm MIPI BEHEIDLEH Bh £ i e s 1.71V 1.89V
Vboowm MIPI 5 ER £ H A1 F L 0.87V 1.03V
BE
Tuaut S5 (ZE R -40°C +125°C
!

o Voo po FUFEBRK, ThFeim .
o UL PCB 2 AN YR B2, i BT B e YR E A S 4., IR i A 2 A YR SR
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3 HRRE 3.1 TAESAF

GWb5AT-60
< 3-5 HETLIEEE (GW5AT-60)
Gl i BME |BAE
FPGA Logic
Ve W HLE, LV 0.87V 1.03V
ZHE, EV 1.14V 1.8V
Veeio /0 Bank HiJf 1V 3.465V
Veex!! B LR 1.71V 3.465V
Veruse @ eFuse 5 A HiJE 1.62V 1.98V
Gigabit Transceiver
VooHaa QUAD™ A 8 e He A FiL FL 1.71V 1.89V
Vbpaa* QUAD™ A FS AL FEL R A HEL RS 0.87V 1.03V
Voora QUAD* TX ikt L FL & 0.87V 1.03V
Vbbbar QUAD* P #fi K7 i i it i F 0.87V 1.03V
MIPI
Vobam MIPI AL L Ak i fL 0.87Vv 1.08V
Vooxm MIPI HEE AL 4l Bl A F f 1.71V 3.465V
Vooom MIP LS v 2 3 v F 0.87V 1.08V
Vopiam MIPI fiHt LP 5k i i 1.14V 1.32V
ADC
Vecanc ADC Lt L L 1.62V 1.98V
Vrern ADC R ZHH L ov ov
Vrerp ADC fihZ% ik oV 1.25V
R
Toaut S5 (TR -40°C +125°C
!

o UM FEHE Y P30 22 i 4 FELBELN) . Veex A AUKF45F 3V Veex=1.8V i), 10 H NfiHi i Fmax &2 2[R
i, XJT Fmax>600Mbps Hf N S, Veex 2 K T4T 2.5V,

o PRYAFHRET eFuse MM B, XA~ HL T LA GND &Y floating..
o FHULIALE K PCB L2 A HFAT 2, T ZEHUITA e A IRV BBl (0 22 4, IRl hg 2 2 AN LR I 75 3K
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3 HAURRIE 3.1 LYE%AT

GWb5AT-15
< 3-6 HETLIEEE (GW5AT-15)
Gl i BME |BAE
FPGA Logic
Veo W HLE, LV 0.87V 1.03V
Vecio /0 Bank HiJk 1.14V 3.465V
Veext! U 1.71V 3.465V
Veolno 5 SRAM Al PLL Regulator H 1.14V 2.75V
Veruse? eFuse 5 A\ Jii i fJE 1.62V 1.98V
Gigabit Transceiver
VobHaa* QUAD* A s i A i L 1.71V 1.89V
Vobaa: QUAD* P 5 F5L4DL HL 5 A1 H H e 0.87V 1.03V
Voorar QUAD* TX i i fit i L 0.87V 1.03V
MIPI
Vopam MIPI A HAS 0 FL i 3k L F 0.855V 1.08V
Vooxu MIPI B HRIDLAH B £ F A s 1.71V 3.465V
Vooowm MIPI A5 H 7 H B Ak H F 0.87V 1.08V
Vob1am MIPI itk LP #8504t f L 1.14V 1.32V
BE
Toaut S5 (ZERR) -40°C +125°C
!

o U5 LA A 30 22 93 i 2 HUBHLNS . Vieox UK 451 3V Veex=1.8V i, 10 4 Afiith ) Fmax 232 FIFR
fil, xf+>600Mbps KA f N, Voex i 2R T45T 2.5V,

o PRYATHRET eFuse MM B, XA~ HLIE T LAEE: GND &Y floating..
o AHULIALE K PCB L2 A AT, MR R A IRV Bl 22 4, Rl hg &2 2 AN IR M 75 3K

3.1.3 iR LARER

3 3-7 RiR EARE
B ik =/ME S AUE BAE
Vec Ramp Ve HIEHEE EAREER 0.1mV/us TBD 15mV/us
Vcelpo Ramp Vee oo FIE LR ETHRES 0.09mV/us TBD 15mV/us
Vcex Ramp Veex FHUREHE_ETHRFR 0.005mV/us | TBD 15mV/us
Veeio Ramp Vecio FIEHLE EFHREER 0.06mV/us TBD 15mV/us
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3 B 3.1 TAE%ME

3.1.4 FAIERFIE
& 3-8 PIfIR T
AR ik x5 /0 27y BA{E
s A NI L 0<ViN<ViH(MAX) 110 150uA
(Input or I/O leakage current)
lns i N AL 0<Vin<Viy(MAX) TDI, TDO, | 120uA
(Input or I/O leakage current) TMS,TCK
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3 HURFE 3.2ESD %

an
3]sy

3.1.5 POR 4%
GWb5HAT-138
%< 3-9 POR BBE&# (GW5AT-138)
=1 Ei::pu =1 HAE
POR % {H R B Al H Vee 0.72V
Power-on reset voltage Veex 15V
VCClO (Bank10) 1.04V
Veelpbo 1.03V
GWDBHAT-60
%< 3-10 POR BE& ¥ (GW5AT-60)
B iR =1 SAVE
POR L&A b A A f A EELST Vee 0.69V
Power-on reset voltage Veex 1.5V
Vceio (Bank3/5/12) 1.05V
GWb5AT-15
#% 3-11 POR B[EE&¥ (GW5AT-15)
B Ei::pu B A
POR HUEAE | I o g f il e Vee 0.71V
Power-on reset voltage Veex 1.48V
Vceio (Bank10) 1.05V
3.2 ESD 18
% 3-12 ESD - HBM
ARt HBM
GW5AT-138 HBM = 2000V (GPIO)
HBM = 1000V (Gigabit Transceiver , MIPI D-PHY)
GW5AT-60 HBM = 2000V (GPIO)
HBM = 1000V (Gigabit Transceiver, MIPI C-PHY, MIPI D-PHY)
GW5AT-15 HBM = 1000V
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3 HAHHE 3.2 ESD f4f¢
% 3-13 ESD - CDM

igaa CDM

GW5AT-138 CDM = 250V

GW5AT-60 CDM = 500V

GW5AT-15 CDM = 500V
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3.3 DC M HE

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

GWb5AT-138
& 3-14 HELIESEAR DC BSHE (GW5AT-138)
E=1 Ei::pu & &/MVE #BAE (RXE
L I/0 % AN FE L (Input or 1/0 | Vecio<Vin<Vin(MAX) - - 210uA
leakage)
0V<V|N<VCCIO - - 10uA
lpy 1/O b4 HLi 0<Vy<0.7Vcpo, - - -400uA
(/0 Active Pull-up Current) [ pi Strength=Strong
0<VIN<0.7V¢gos - - -150uA
Pull Strength=Medium
0<VIN<0'7VCC|O’ - = 'SOUA
Pull Strength=Weak
) 1/0 i FL i VL (MAX)<V\<Vecios - - 400uA
(I/O Active Pull-down Pull Strength=Strong
Current)
ViL(MAX)<ViN<Vccio, - - 150uA
Pull Strength=Medium
ViL(MAX)<ViN<Vccio, - - S0uA
Pull Strength=Weak
C1 /0 Hi% - - 5pF 8pF
(I/O Capacitance)
Roor™ |} Pt A2 4 S IL L B | Veex=3.3V - 100Q |-
(Resistance of input
differential On-Die
Termination)
ViysT i NiB Vi (Hysteresis for Veeio=3.3V, Hysteresis=ON | - 400mV
Schmitt Trigger inputs) -
Vceio=2.5V, Hysteresis=ON | - 200mV
Veeio=1.8V, Hysteresis=ON | - 100mV
Veeio=1.5V, Hysteresis=ON | - 70mV
Veeio=1.2V, Hysteresis=ON 40mV
!

138K #8141 Top bank Az Bottom bank 37 #F Ropre.
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3.3 DC Mk

GWb5AT-60
% 3-15 #EETIESEEIAA DC B 5S4 (GW5AT-60)
B 7235 & =&/ME HEME (&KE
Ll /0 i N HE IR (Input or 1/O | Vecio<Vin<Vin(MAX) - 210uA
leakage)
0V<V|N<VCC|O - 10uA
IPU /10 _t%j EE?}?E{J 0<V|N<0'7VCC|O, = -400uA
(/0 Active Pull-up Current) | py| Strength=Strong
0<VIN<0.7V¢cio> -150uA
Pull Strength=Medium
0<VIN<0.7V¢cio> -50uA
Pull Strength=Weak
lpo /O T HL Vi (MAX)<Vn<Vccios - 400uA
(I/O Active Pull-down Pull Strength=Strong
Current)
ViL(MAX)<Vy<Vccio, 150uA
Pull Strength=Medium
ViL(MAX)<Vy<Vccio, S0uA
Pull Strength=Weak
C1 /O Hi%¥ 5pF 8pF
(I/O Capacitance)
Ropt Fi PN 22 43 4 DL TG HL B | Veex=3.3V - 100Q |-
(Resistance of input
differential On-Die
Termination)
Vivst | Hi IR (Hysteresis for Vecio=3.3V, Hysteresis=ON |- 400mV
Schmitt Trigger inputs) :
Veeio=2.5V, Hysteresis=ON |- 250mV
Veeio=1.8V, Hysteresis=ON |- 150mV
Veeio=1.5V, Hysteresis=ON |- 130mV
Vcco=1.2V, Hysteresis=ON 40mV
GWb5AT-15
3 3-16 EETIEEREIAA DC BS54 (GW5AT-15)
E21 i::3% &t &/ME HEME (HRKE
IlL!IIH J[®] iﬁ)\?}ﬂ:ﬁ EE?fﬁ(lnput or I/O VCCO<VIN<VIH(MAX) - 210uA
leakage)
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3.3 DC M HE

B 3% = R/ME HEME (HXE
e /0 i N HL I (Input or 1/0 | OV<V \<Vcco - 10uA
leakage)
lpy /0 47 fi it 0<Vy<0.7Vcco, - -400uA
0<VIN<0.7V¢co> -150uA
Pull Strength=Medium
0<VIN<0.7V¢co> -50uA
Pull Strength=Weak
lpp /0 T HLi V,L(MAX)<V \\<Vcco, - 400uA
Current)
ViL(MAX)<V\<Vcco, 150uA
Pull Strength=Medium
ViL(MAX)<Vin<Vcco, SOuA
Pull Strength=Weak
C1 /0 L% SpF 8pF
(/O Capacitance)
Roor J NN 22 4y 4 o UL i R B | Veex=3.3V - 1000 |-
(Resistance of input
differential On-Die
Termination)
Viyst | #NIE T (Hysteresis for Vceo=3.3V, Hysteresis=ON |- 400mV
Schmitt Trigger inputs) -
Vcco=2.5V, Hysteresis=ON |- 250mV
Vceo=1.8V, Hysteresis=ON |- 150mV
Vceco=1.5V, Hysteresis=ON |- 130mV
Veeco=1.2V, Hysteresis=ON 40mV
3.3.2 BHSHIR
GWb5AT-138
< 3-17 F#7SHER (GW5AT-138)
AR fid AR HREN
lec Core HLJEFEIR LV b4 100 mA
ICCX Vccx Eﬁﬁ Eﬁf}ﬁ LV }#}5’(2’& 9 mA
ICClO I/0 Bank EEY}/? EE?FL(VCC@:Z.SV) LV }#)iz!_( 5 mA
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3.3 DC M HiE

AR ik ARiEAR sREN
lcc_Lpo M & Regulator & HLI LV A 6 mA

E!

(gAY Ry 25°C

GWb5AT-60

7 3-18 F#SHIR(GWS5AT-60)

AR ik ARiEAR sREN
lec Core HiJE LV A 80 mA
loex Veex F IR HLT LV f A 5 mA
lecio 1/0 Bank HLI FLI (Veei0=2.5V) LV kA 1 mA

pe g

Mg R MR S AR 25°C .

GWb5AT-15

+ 3-19 FSHIR(GWSAT-15)

E21 ik ARiEASHY sEREM
lec Core HiJE HET LV A 40 mA
lcex Veex HIEHLIT (Veex=1.8V) LV A 4.8 mA

!

Mg R E MR SRR 25°C

3.3.31/0 WEITIEEY

& 3-20 /O HEF TIESKH
3 RZEY Veeio(V) AT RIAY Vrer(V)

S =/ME HAE BAE R/ME BRE RAE
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 0.49x Vegio  |0.5%X Veao  |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
DS1111-1.0.5
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3 HA K 3.3 DC M HE:

o i3RI Veeio(V) HNTIBIEY Vrer(V)

’ RME |#EE  |RAE | BOE RAE A
SSTL18 I 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 1l 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 Il 3.135 3.3 3.465 1.3 1.5 1.7
HSTL18_|I 1.71 1.8 1.89 0.816 0.9 1.08
HSTL18 |l 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 | 1.425 1.5 1.575 0.68 0.75 0.9
HSTL12_| 1.14 1.2 1.26 048 X Veeo 05X Vemo | 0.52 X Veero
HSUL12 1.14 1.2 1.26 0.49 X Veeo 05X Vomo | 0.51 X Veero
LPDDR 1.71 1.8 1.89 - - -
PCI33 3.135 3.3 3.465 - - -
LVPECL33E 3.135 3.3 3.465 - - -
MLVDS25E 2.375 25 2.625 - - -
BLVDS25E 2.375 2.5 2.625 - - -
RSDS25E 2.375 25 2.625 - - -
LVDS25E 2.375 25 2.625 - - -
SSTL12D I |1.14 1.2 1.26 - - -
SSTL135D I [ 1.282 1.35 1.417 - - -
SSTL135D™ 1.282 1.35 1.417 - - -
SSTL15D™ 1.425 1.5 1.575 - - -
SSTL18D_| 1.71 1.8 1.89 - - -
SSTL18D_I 1.71 1.8 1.89 - - -
SSTL25D |1 [2.375 2.5 2.625 - - -
SSTL25D I [2.375 2.5 2.625 - - -
SSTL33D_I" [3.135 3.3 3.465 - - -
SSTL33D I [3.135 3.3 3.465 - - -
HSTL12D 1.14 1.2 1.26 - - -
HSUL12D | 1.14 1.2 1.26 - - -
HSTL15D_| 1.425 1.575 1.89 - - -
HSTL15D_II 1.425 1.575 1.89 - - -
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3.3 DC M HE

X RZA) Veeio(V) WA RZEY Virer(V)
= R/ME HAE BRX{E B/MVE #AUE XE
HSTL18D_I 1.71 1.8 1.89 - -
HSTL18D_lI 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 - -
MINILVDS 3.135 3.3 3.465 - -
PPLVDS 2.375 2.5 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 2.5 2.625 - -
MIPI 3.135 3.3 3.465 - -
MIPI_3MA 1.7 1.8 1.89 - -
MIPI_4MA 1.71 1.8 1.89 - -

!

o "1 6OK/15K/25K #8143 FriZbriE

o 1 138K 28 S Frizbnitt
3.3.4 B I/O DC BS54
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3.3 DC M4k

GW5AT-138
& 3-21 % /O DC BS 4514 (GW5AT-138)
- Vi Vi VoL VO!., o M |loy M
Min | Max Min Max (Max) | (Min) (mA) |(mA)
LVCMOS33 |-0.3V |0.8V 2.0V Veeiot0.3 0.4V |Vegio-0.4V |4 -4
LVTTL33 8 8
12 12
16 -16
24 -24
0.2V |Veeo-0.2V (0.1 [-0.1
LVCMOS25 |-0.3V |0.7V 1.7V Veciot0.3 0.4V |Vego-0.4V |4 -4
8 -8
12 -12
16 -16
24 -24
02V |Veeo0.2V |01 [-0.1
LVCMOS18 |-0.3V |0.35x Veeio |0.65 X Veeio | Veciot0.3 [0.4V | Vegi0.0.4V |4 -4
8 -8
12 -12
16 -16
24 -24
0.2V [Veeo0.2V |04 [-0.1
LVCMOS15 |-0.3V |0.35x Veeio |0.65 X Vecio | Veciot0.3 [0.4V | Vegio-0.4V |4 -4
8 -8
12 -12
16 -16
0.2V [Veeo0.2vV |04 [-0.1
LVCMOS12 |-0.3V [0.35X Veeo |0.65 X Veeio | Veciot0.3 0.4V | Vegio-0.4V |4 -4
8 -8
12 -12
0.2V [Veeo0.2V |04 [-0.1
LVCMOS10 |-0.3V [0.35X Ve |0.65 X Veeo | 1.1V 04V  [Veeo-0.4V |15  |-05
PCI33 0.3V |03xVeeo 05X Veeo | Veciot0.3]0.1x  [0.9xVeeo |15 [-05
VCCIO
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3.3 DC Mk

. Vi Vi VoL Vou o M [loy M
Min | Max Min Max (Max) | (Min) (mA) |(mA)
SSTL18 Il [-0.3V |Vrer-0.125V | Vrert0.125V [Vegiot0.3 [0.4V | Vo004V [13.4 [-13.4
SSTL18 | [-0.3V |Vrer-0.125V | Vrer+0.125V [ Vego+0.3 [0.40V | Vigo-0.40V |8 -8
SSTL15 0.3V |Vger0.1V Veget 0.1V [ Vego+0.3 [0.40V | Vggo-0.40V |13 |13
SSTL135  |-0.3V |Veer0.00V | Veer+0.09V | Vego+0.3 040V [Vego-0.40V [13 |13
HSTL18 | [-0.3V |Veer0.1V | Vet 0.1V | Veeo+0.3 0,40V |Voeo-0.40V |8 8
HSTL18 Il [-0.3V |Veer-0.1V | Veert 0.1V [ Veeot0.3 040V |Voeo-0.40V (16 [-16
HSTL15 | [-0.3V | Vrgr-0.1V Veget 0.1V [ Vego+0.3 [0.40V | Vieo-0.40V |8 -8
HSTL15 Il [-0.3V | Vegr-0.1V Veget 0.1V [ Vegot0.3 [0.40V | Veoo-0.40V |16 |-16
HSUL12 0.3V |Veer0.13V | Veget 013V | Voeo+0.3 (040 | Vego-0.40V (0.1 [-0.1
LPDDR 0.3V [02%xVeeo 08X Voo | Veeot0.3[04x  [09xVeeo |01 |-0.1
Vecio
!

ME—A Bank iTA 10 50 DC HEIRR # (13% source M sink): [d—/> Bank i 10 fs B ARE KT
n*8mA, n F£/Ri% Bank #5] 1 10 %,

GWS5AT-60
& 3-22 BiF 1/0 DC B S 45%(GWS5AT-60)
3 Vi Vi VoL Vorl lo [ |1y M
Min [ Max Min Max (Max) (Min) (mA) |(mA)
LVCMOS33|-0.3V | 0.8V 2.0V 3.45V 0.4V Veeio-0.4V 2 -2
LVTTL33 4 4
6 -6
8 -8
12 -12
16 -16
0.2V Veao0.2V |01 |-0.1
LVCMOS25 [-0.3V | 0.7V 1.7V Veeot0.3 0.4V Veeo0.4V |2 -2
4 4
6 -6
8 -8
12 12
16 -16
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3.3 DC M Ak

o Vi Vin Voo V(,t.I lo, M |1y I
Min [ Max Min Max (Max) (Min) (mA) |(mA)
LVCMOS25 |-0.3V |0.7v 1.7V Voeo+0.3 [0.2v Voeo02V |04 [-0.1
LVCMOS18 |-0.3V [0.35 X Veo | 0.65 X Vegio | Voeot0.3 | 0.4V Voeo.0.4V |2 -2
4 -4
6 -6
8 -8
12 -12
16 -16
0.2V Veeo-02V 04 [-0.1
LVCMOS15 |-0.3V |0.35 x Ve | 0.65 X Voeio | Veciot0.3 | 0.4V Vo044V |2 -2
4 4
6 6
8 8
12 |12
0.2V Veao-0.2V 0.1 [-0.1
LVCMOS12 [-0.3V |0.35 x Vego | 0.65 X Vecio | Voeio+0.3 | 0.4V Veao-0.4V |2 2
4 -4
6 -6
8 -8
0.2V Veao02V 04 [-0.1
LVCMOS10 [-0.3  |0.35 x Vo | 0.65 X Vogio | 1.1V 0.4V Veao-0.4V |2 2
4 4
PCI33 0.3V |03xVeco |05xVeco  |Vecot0.3 [0.4xVeco  [09%xVeeo |15 |-0.5
SSTL33 | [-0.3V [Vegr02V | Vagrt0.2V | Vecot0.3 | Veeo/2-0.6 | Veco/2+0.6 |8 8
SSTL33_ Il [-0.3V |Vagr-0.2V  |Vagrt0.2V | Vecot0.3 |Veeo/2-0.8  |Veeo/2+0.8  |13.4 |-13.4
SSTL25 | |-0.3V |Vrer-0.15V | Vagrt0.15V | Vecot0.3 | Veeo/2-0.61 | Veco/2+0.61 |8 -8
SSTL25 Il |-0.3V |Vrer-0.15V | Vrert0.15V [ Vego+0.3 | Veco/2-0.81 |Veeo/2+0.81 [13.4 |-13.4
SSTL18 | |-0.3V |Vrer-0.125V | Vrert0.125V [ Vego+0.3 | Veco/2-0.47 | Veco/2+0.47 |8 -8
SSTL18 Il |-0.3V |Vrer-0.125V | Vrert0.125V [ Vego+0.3 | Veco/2-0.6 | Veco/2+0.6  |13.4 |-13.4
SSTL15 | |-0.3V [Vegr-0.1V | Vage* 0.1V |Veco*t0.3 | Veeo/2-0.175 | Veeo/2+0.175 | 8 8
SSTL135 | [-0.3  |Vegr-0.09V |Vagrt0.09V |Veco*t0.3 | Veeo/2-0.15 | Veeo/2+0.15 |8 8
SSTL12 | |03 |[Vagr01V | Vegrt0.1V | Veeot0.3 [02xVeeo  |08xVeeo |01 |-0.1
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3.3 DC M HE

. Vi Vi VoL Vorl oL M 1oy M

Min [ Max Min Max (Max) (Min) (mA) |(mA)
HSTL18 | [-0.3V |Vrgr-0.1V | Vrert 0.1V [Vego+0.3 | 0.40V Voeo-0.40V |8 -8
HSTL18 Il [-0.3V |Vegr-0.1V | Vrert 0.1V |[Veoot0.3 | 0.40V Voeo-0.40V |16 |-16
HSTL15 | [-0.3V |Vrgr-0.1V | Vrert 0.1V [Vego+0.3 | 0.40V Voeo-0.40V |8 -8
HSTL15 Il |-0.3V |Vegr-0.1V | Veert 0.1V |Veeo+0.3 | 0.40V Veeo-0.40V |8 -8
HSTL12 | |-0.3V |Vegr-0.1V | Vegrt 0.1V |Veeot0.3 [02xXVeeo  |0.8xVeeo |8 8
HSUL12  |-03 |Vegr0.13V |Veert 013V |Veeo*0.3 [02xVeeo  |08xVeeo |01 |-0.1
LPDDR 0.3V [02xVeco |08%Vooo |Veeot0.3 |01 xVeao [09xVeao |01 [-0.1

!

M[E—A4> Bank T A 10 1) DC R # (24 source 1 sink):

n*8mA, n F£/~i% Bank #5] 11 10 %,

[7]—A~ Bank i3 10 e IR A BER T

GW5AT-15
= 3-23 i I/0O DC B S 4% (GW5AT-15)
3 Vi Vi VoL Vorl lo M 1oy 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 Vceio-0.2V 0.1 -0.1

LVCMOS25 [-0.3V |0.7V 1.7V Veeiot0.3 0.4V Vceio-0.4V 2 -2
4 -4
6 -6
8 -8
12 -12
16 -16

0.2V Veeio-0.2V 0.1 -0.1

LVCMOS18 [-0.3V |0.35 x V¢cio [0.65 X Veeio | Veciot0.3 0.4V Ve 0.4V 2 -2
4 -4
6 -6
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3.3 DC MKk

o Vi Vin Voo V(,t.I lo, M |1y I
Min [ Max Min Max (Max) (Min) (mA) |(mA)
LVCMOS18 [-0.3V [0.35 x Veo | 0.65 X Vegio | Veeot0.3 | 0.4V Voeo.04V |8 -8
12 -12
16 -16
0.2V Veeo-02V 04 [-0.1
LVCMOS15 [-0.3V [0.35 x Veeio | 0.65 X Vegio | Veeot0.3 | 0.4V Voao-04V |2 -2
4 -4
6 -6
8 -8
12 -12
0.2V Veeo-02V 04 [-0.1
LVCMOS12 |-0.3V |0.35 x Ve | 0.65 X Veeio | Veeio+0.3 | 0.4V Vo044V |2 2
4 -4
6 6
8 8
0.2V Veao-0.2V 0.1 [-0.1
LVCMOS10 |-0.3  |0.35 x Voepo | 0.65 X Voero | 1.1V 0.4V Vo044V |2 2
4 4
PCI33 0.3V |03xVeeo |05xVeeo |Veoot0.3 |0.4xVeeo  [09%xVeeo |15 |-05
SSTL33 | [-0.3V [Vegr02V | Vagrt0.2V | Vecot0.3 | Veeo/2-0.6 | Veco/2+0.6 |8 8
SSTL33_ Il [-0.3V |Vagr-0.2V | Vagrt0.2V | Vecot0.3 |Veeo/2-0.8 | Veco/2+0.8  |13.4 |-13.4
SSTL25 | |-0.3V |Vegr-0.15V |Vagrt0.15V | Veco*t0.3 | Veeo/2-0.61 |Veco/2+0.61 |8 -8
SSTL25 Il |-0.3V |Vrer-0.15V | Vrert0.15V [Vego+0.3 | Veco/2-0.81 |Veeo/2+0.81 [13.4 |-13.4
SSTL18_ | [-0.3V |Verer-0.125V | Vegrt0.125V | Vooo+0.3 | Veeo/2-0.47 | Veeo/2+0.47 |8 8
SSTL18_Il [-0.3V |Vagr-0.125V | Vagrt0.125V | Vecot0.3 | Veco/2-0.6 | Veco/2+0.6  |13.4  |-13.4
SSTL15 | |-0.3V [Vegr-0.1V | Vaget 0.1V |Veco*t0.3 | Veeo/2-0.175 | Veeo/2+0.175 | 8 8
SSTL135 | [-0.3  |Vrer-0.09V |Vagrt0.09V |Veco*t0.3 | Veeo/2-0.15 | Veeo/2+0.15 |8 -8
SSTL12 | |03 |[Vagr-01V | Vegrt0.1V | Veeot0.3 [02xVeeo  |08xVeeo |01 |-0.1
HSTL18 | [-0.3V |Vegr-0.1V | Vrert 0.1V [Veeo+0.3 | 0.40V Vooo-0.40V |8 -8
HSTL18 Il [-0.3V |Vrgr-0.1V | Vrert 0.1V [Vego+0.3 | 0.40V Voeo-0.40V |16 |-16
HSTL15 | [-0.3V |Vrgr-0.1V | Vrert 0.1V [Vego+0.3 | 0.40V Veoo-0.40V |8 -8
HSTL15 Il |-0.3V |Vegr0.1V | Veert 0.1V |Veeo+0.3 | 0.40V Veeo-0.40V |8 -8
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3 MR 3.3 DC MR
. Vi Vi VoL Vorl oL M 1oy M
Min [ Max Min Max (Max) (Min) (mA) |(mA)
HSTL12 1 |[-0.3V |Vger-0.1V  [Vgeet 0.1V [Veeot0.3 |0.2XVeeo |08 XVeeo |8 -8
HSUL12  [-0.3 |Vggr-0.13V [Vgeet 0.13V |Veeot0.3 [0.2X Voo |0.8XVeeo 0.1 |-0.1
LPDDR 0.3V |0.2X Veeo [0.8%XVeeo  |Veeot0.3 0.4 xVego [09%xVeeo |01 [-0.1
!
[ —/> Bank AT 10 50 DC HL it BR#1 (£445 source #11 sink): [f]—/> Bank frf 10 (A BIRARE KT
nN*8mA, n F~iZ Bank #5] A 10 &
3.3.5 £4 /O DC BB 543
GWb5AT-138
= 3-24 47 /O DC B S 4514 (GW5AT-138)
AR {5235 M R4 B |BE | FEX |8
Viem AR PN RS Half the Sum of the |0.05 1.8 v
Two Inputs
Vi Z5 i\ 1R (Differential Input Difference Between |+100 |+350 |+600 |mV
Threshold) the Two Inputs
In i\ L (Input Current) Power On or Power 20 uA
Off
Vob ZE A5 H L (Output Voltage (Vop - Vom), Rt = 250 350 600 mV
Differential) 100Q
AVop 72 KL H FUE (122 43 Bl (Change 50 mV
in VOD Between High and Low)
Vos it 295 (Output Voltage Offset) | (Vop + Vow)/2, Rr= |[1.000 [1.250 (1.425 |V
100Q
AVos far HH FEE 4k (Change in VOS 50 mV
Between High and Low)
IS %EE% Eﬁj}ﬁ VOD =0V W‘jﬁgiﬁﬁﬂj%ﬁ 12 mA
e
GWb5AT-60
& 3-25 43 /O DC S 4514 (GW5AT-60)
B 373 M Rt R (BB | EX | B
Viem e L TDNGENES Half the Sum of the |0.3 235 |V
Two Inputs
Vip ZorHi N 1IR (Differential Input | Difference Between |+100 |[+350 |[+600 |mV
Threshold) the Two Inputs
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3.3 DC M HE

AR 3% M St s ([HE | ®RX | R
In i N\ HI (Input Current) Power On or Power |- - 20 MA
Off
Vob 72 F5Ln H FiLE (Output Voltage (Mop - Vom): Ry = 250 350 600 mV

Differential) 100Q
AVop FERE S U AR 1 Yl (Change - - 50 mV
in VOD Between High and Low)
Vos fa tH Z % (Output Voltage Offset) | (Vop + Vom)/2, Rr= |1.125 [1.25 1.375 |V
100Q
AVos it F E A% 4k (Change in VOS - - 50 mv
Between High and Low)
ls EE L Vop = OV 793 iy th 4 | - 12 |[mA
%
GWb5AT-15
& 3-26 £4 /O DC BB S 4514 (GW5AT-15)
E21 3% M Rt R (BB | RX |8
Viem e TDNGENES Half the Sum of the |0.3 235 |V
Two Inputs
Vip Z4y%i N1 IR (Differential Input Difference Between |+100 |+350 |+600 |mV
Threshold) the Two Inputs
Iin i N\ HL I (Input Current) Power On or Power |- - 20 pA
Off
Vob Z= F54r H B (Output Voltage (Vop - Vo), R = 250 350 600 mV
Differential) 100Q
AVop it Hh HLR 119725k FEl(Change - _ 50 |mv
in VOD Between High and Low)
Vos i tH 2% (Output Voltage Offset) | (Vop + Vom)/2, Rr= |1.125 [1.25 1.375 |V
100Q
AVos i t 2548 16 (Change in VOS - - 50 mv
Between High and Low)
%
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3 A AURFIE 3.4 AC JF RAH¢1E
3.4 AC Frx45i
3.4.1 CFU FF<41%
% 3-27 CFU RIFSH
- A0 n
#R ik : B
Min Max
tLUT4_CFU LUT4 4EiR 0.297 0.539 ns
tsr_cru B/ AL BT A7 A i L (R] 1.075 1.148 ns
tco_cru N e 1) 27 7245 i L BT [ 0.200 0.230 ns
3.4.2 BSRAM 4354
% 3-28 BSRAM R F&#
3, Ao et
#HR ik _ B
Min Max
tcoap_Bsram A b 28035 b b/ 50 B s T) 1.1 1.47 ns
(Clock to output from read address/data)
tcoor BsraM BB 1) 25 A7 7 B HH B[] 0.23 0.326 |ns
(Clock to output from output register)
3.4.3 DSP Fr X4
3% 3-29 DSP BIF &%
A0
E21 ik =R 72
Min Max
tcoir_psp B 3 N 2 A7 O (1] 0.2 0.22 ns
(Clock to output from input register)
tcopr_psp I IR IK A A7 2% B[R] 0.06 0.07 ns
(Clock to output from pipeline register)
tcoor psp Sy 4 381 2 A PRV ESE [] 0.03 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

2 3-30 Gearbox Bt F &%

&R Ei::pu RAEM By
FMAXppr 1:2 Gearbox i\ 10 K HATIH R 400 Mbps
FMAXpesa 1:4 Gearbox ¥\ 10 iz KHATIHER 800 Mbps
FMAXvipeo 1:7 Gearbox i\ 10 Ok 473K 1500 Mbps
FMAX pess 1:8 Gearbox %\ 10 Ok 471 % 1500 Mbps
FMAX pesto 1:10 Gearbox i\ 10 i K H {7 % 1500 Mbps
FMAX pes1a 1:14 Gearbox #i A\ 10 i KHATIHR 1500 Mbps
FMAXpess 1:16 Gearbox %\ 10 i KHATIH R 1500 Mbps
FMAX pes32 1:32 Gearbox #i \ 10 5 K H {7 %K 1500 Mbps
FMAXoppRr 2:1 Gearbox it 10 f K HATH 400 Mbps
FMAXosera 4:1 Gearbox %t 10 K H 47 d0% 800 Mbps
FMAXovioeo 7:1 Gearbox it 10 5K HATH R 1600 Mbps
FMAXosers 8:1 Gearbox it} 10 f K HATH R 1600 Mbps
FMAXoser1o 10:1 Gearbox %t 10 i KHATIH R 1600 Mbps
FMAXoser16 16:1 Gearbox %t} 10 5z K 5 473 % 1600 Mbps

!

NI A KB 10 3848 1) f e TP, SERs BT H AR 1P g

GWb5AT-60

% 3-31 Gearbox BT F&#

&R P REAEN By
FMAX ppr 1:2 Gearbox i\ 10 K HATIHE R 400 Mbps
FMAX pesa 1:4 Gearbox ¥\ 10 i K ATIHR 800 Mbps
FMAXvioeo 1:7 Gearbox i\ 10 Ok AT % 1600 Mbps
FMAX pess 1:8 Gearbox %\ 10 Ok 47 % 1600 Mbps
FMAX pesto 1:10 Gearbox i\ 10 K H {7 % 1600 Mbps
FMAX pes14 1:14 Gearbox #i A\ 10 f KHATIH R 1600 Mbps
FMAXpess 1:16 Gearbox #i A 10 i KHATIH R 1600 Mbps
FMAX pes32 1:32 Gearbox #ii \ 10 K H {7 K 1600 Mbps
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3 AR 3.4 AC JF 4
AR ik RAE =R 72
FMAXoppr 2:1Gearbox it 10 f K HATIHER 400 Mbps
FMAXosgra 4:1 Gearbox #it 10 5K HATH R 800 Mbps
FMAXovioeo 7:1 Gearbox it 10 f K HATH R 2000 Mbps
FMAXosers 8:1 Gearbox #iiHi 10 £ K H AT % 2000 Mbps
FMAXoser1o 10:1 Gearbox % 10 & KHATHEE 2000 Mbps
FMAXoser16 16:1 Gearbox it 10 K HATIHE R 2000 Mbps

!

O A HE Sy 10 3848 1 f ey T P, SERos BE H AR 1P g

GWb5AT-15

%% 3-32 Gearbox BT FE&#

AR Ei::pu BAE By
FMAXppr 1:2 Gearbox ¥ 10 iz K ATIHERE 400 Mbps
FMAX pesa 1:4 Gearbox i\ 10 k4T 800 Mbps
FMAXvipeo 1:7 Gearbox i\ 10 Ok 47 % 1600 Mbps
FMAX pess 1:8 Gearbox ¥\ 10 5 KH TR 1600 Mbps
FMAXpeso 1:10 Gearbox #i A\ 10 i KHATIHR 1600 Mbps
FMAX pes1a 1:14 Gearbox #i A 10 f KHATIH R 1600 Mbps
FMAX pes1s 1:16 Gearbox #ii \ 10 5 K H {7 K 1600 Mbps
FMAX pEss: 1:32 Gearbox i\ 10 fx K H {7 1600 Mbps
FMAXoppr 2:1Gearbox it 10 f K HATIHER 400 Mbps
FMAXosgra 4:1 Gearbox #irth 10 5K HATH R 800 Mbps
FMAXovioeo 7:1 Gearbox fii i 10 £ K H AT H % 2000 Mbps
FMAXosers 8:1 Gearbox #iiHi 10 £ K H AT % 2000 Mbps
FMAXoser10 10:1 Gearbox % 10 & KHATHEE 2000 Mbps
FMAXoser16 16:1 Gearbox it 10 i KHATIHER 2000 Mbps

!

Mt A B 10 AR e g L, SEbmad B2 Y BAK IP €
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3 AR 3.4 AC JFRA4F1E
=3
3.4.5 AR RS7 2 T K1t
& 3-33 /AR Eh RS R 7T X i
E=1 A B/ME HRE RAE
fuax I B IR % a4 A% (-40°C ~ 125°C) 189 MHz 210MHz 231MHz
tor Hr U8 Duty Cycle - 50% -
3.4.6 PLL FFx451%
GWb5AT-138
% 3-34 PLL FFo&45M
EEFR
&% {5235 By |&EFE
C2/I1 Cc1/10
Finvax Maximum Input Clock Frequency 800 800 MHz
Finvin Minimum Input Clock Frequency 19 19 MHz
Fprpmax Maximum Frequency at the Phase Frequency |81.25 81.25 MHz
Detector
Foromin Minimum Frequency at the Phase Frequency |19 19 MHz
Detector
FiNnuiTTER 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
Fvcomin Minimum PLL VCO Frequency 650 650 MHz
Fyvcomax Maximum PLL VCO Frequency 1300 1300 MHz
Faw Low PLL Bandwidth at Typical 1 1 MHz
High PLL Bandwidth at Typical 4 4 MHz
TstatenaoreseT | Static Phase Offset of the PLL Outputs +/- 50 +/-50 ps
TJITTER_CCJ_HCLK PLL Output CyCle'CYCIG Jitter Thru <300 <300 ps (3]
HCLK=100MHz
PLL Output cycle-cycle Jitter Thru HCLK <30 <30 muUl
<100MHz
PLL Qutput cycle-cycle Jitter Thru PCLK <400 <400 ps
2100MHz
PLL Output cycle-cycle Jitter Thru PCLK <40 <40 mul
<100MHz
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3 AR 3.4 AC JTRFs1E
5% iR RESS B (&E
c2/ C1/10

Tyrrer_py_pcik | PLL Output period Jitter Thru HCLK2100MHz [ <300 <300 ps

PLL Output period Jitter Thru HCLK <100MHz | <30 <30 mul

PLL Output period Jitter Thru PCLK 2100MHz | <400 <400 ps

PLL Output period Jitter Thru PCLK <100MHz | <40 <40 mUl
ToutouTy PLL Output Clock Duty Cycle Precision <50 <50 mUl (11, 14]
TLockmax PLL Maximum Lock Time 1 1 ms
Foutmax PLL Maximum Output Frequency 800 800 MHz
Foutmin PLL Minimum Output Frequency 6.25 6.25 MHz [@
TexTEDVAR External Clock Feedback Variation < 20% of clock input period or 1

ns Max
RSTwinpuLSE Minimum Reset Pulse Width 10 10 ns
% 3-35 PLL Froc45Mt
2% ik RESS B [ &E
A0
Finvax Maximum Input Clock Frequency 800 MHz
Finvin Minimum Input Clock Frequency 19 MHz
Foromax Maximum Frequency at the Phase Frequency Detector | 81.25 MHz
Feoromin Minimum Frequency at the Phase Frequency Detector | 19 MHz
FinuiTTER Maximum Input Clock Period Jitter < 20% of clock input period or
1 ns Max

Finouty Minimum Allowable Input Duty Cycle: 19-49 MHz 25 %

Minimum Allowable Input Duty Cycle: 50-199 MHz 30 %

Minimum Allowable Input Duty Cycle: 200-399 MHz 35 %
Fyvcomin Minimum PLL VCO Frequency 650 MHz
Fyvcomax Maximum PLL VCO Frequency 1300 MHz
Few Low PLL Bandwidth at Typical 1 MHz

High PLL Bandwidth at Typical 4 MHz
TstatrraorrseT | Static Phase Offset of the PLL Outputs +/- 50 ps
Turrer ced Heik | PLL Output cycle-cycle Jitter Thru HCLK=100MHz <300 ps 3]

PLL Output cycle-cycle Jitter Thru HCLK <100MHz <30 muUl

PLL Output cycle-cycle Jitter Thru PCLK =2100MHz <400 ps

DS1111-1.0.5
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3 AR 3.4 AC JTRFs1E
5% iR RESS s #iE
A0
Tyrrer_ccy_Heowk | PLL Output cycle-cycle Jitter Thru PCLK <100MHz <40 muUl
Tyrrer_py_pcik | PLL Output period Jitter Thru HCLK2100MHz <300 ps
PLL Output period Jitter Thru HCLK <100MHz <30 muUl
PLL Output period Jitter Thru PCLK =2100MHz <400 ps
PLL Output period Jitter Thru PCLK <100MHz <40 muUl
ToutouTy PLL Output Clock Duty Cycle Precision <50 muUl [1114]
TLockmax PLL Maximum Lock Time 1 ms
Foutmax PLL Maximum Output Frequency 800 MHz
Foutmin PLL Minimum Output Frequency 6.25 MHz 2
TexTFDVAR External Clock Feedback Variation < 20% of clock input
period or 1 ns Max
RSTwinpuLSE Minimum Reset Pulse Width 10 ns
!
o UNZ B 2 5 T B oy S 1 4
o P45 Cascade B30I, £~ Divider RJ LA A5 3 BE AR (1 4 HH AT
o Bl BLah 2 A N IR AR OC, 2 2 TSR I R i N
o B ERIH) 10 L duty cycle if4:%% Clock Tree K50
GW5HAT-60
% 3-36 PLL Froc45M
2% i::p%) RESS B #ix
A0
Finmax Maximum Input Clock Frequency 800 MHz
Finvin Minimum Input Clock Frequency 19 MHz
Feromax Maximum Frequency at the Phase Frequency Detector | 87.5 MHz
Feromin Minimum Frequency at the Phase Frequency Detector | 19 MHz
FinuiTTER Maximum Input Clock Period Jitter < 20% of clock input period or
1 ns Max
FinouTy Minimum Allowable Input Duty Cycle: 19-49 MHz 25 %
Minimum Allowable Input Duty Cycle: 50-199 MHz 30 %
Minimum Allowable Input Duty Cycle: 200-399 MHz 35 %
Fvcomin Minimum PLL VCO Frequency 700 MHz
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3 HA KR 3.4 AC JFoh5E

5% iR RESS B #iE
A0
Fvcomax Maximum PLL VCO Frequency 1400 MHz
Few Low PLL Bandwidth at Typical 1 MHz
High PLL Bandwidth at Typical 4 MHz
Tsrateunoreser | Static Phase Offset of the PLL Outputs +/- 50 ps
Turrer ced ek | PLL Output cycle-cycle Jitter Thru HCLK=100MHz <300 ps 3]
PLL Output cycle-cycle Jitter Thru HCLK <100MHz <30 muUl
PLL Output cycle-cycle Jitter Thru PCLK =2100MHz <400 ps
PLL OQutput cycle-cycle Jitter Thru PCLK <100MHz <40 muUl
Tyrrer_py_pcik | PLL Output period Jitter Thru HCLK=2100MHz <300 ps
PLL Output period Jitter Thru HCLK <100MHz <30 muUl
PLL Output period Jitter Thru PCLK 2100MHz <400 ps
PLL Output period Jitter Thru PCLK <100MHz <40 muUl
ToutouTy PLL Output Clock Duty Cycle Precision <50 mUI [114]
TLockmax PLL Maximum Lock Time 1 ms
Foutmax PLL Maximum Output Frequency 800 MHz
Foutmin PLL Minimum Output Frequency 6.25 MHz 2
TexTFDVAR External Clock Feedback Variation < 20% of clock input
period or 1 ns Max
RSTwminpuULSE Minimum Reset Pulse Width 10 ns
!
o UIZ A H s 2 2 T o i) 45 L
o P %| Cascade #2:U, ZA™ Divider RJ LA S A5 21 B8 AR 4 H AT 2%
o Bl th PHEN S AN FIEAR G, 12 EE 5 TRl B AR A i AR -
o M EFH 10 K duty cycle #5435 Clock Tree 540 .
GW5AT-15
% 3-37 PLL FFac4it
&Y ik RESS L5102 #ix
A0
Finmax Maximum Input Clock Frequency 800 MHz
Finvin Minimum Input Clock Frequency 19 MHz
Feromax Maximum Frequency at the Phase Frequency Detector | 87.5 MHz
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3 AR 3.4 AC JT R FsiE
5% iR RESS B #iE
A0
Frromin Minimum Frequency at the Phase Frequency Detector | 19 MHz
FinuiTTER Maximum Input Clock Period Jitter < 20% of clock input period or
1 ns Max
FinouTy Minimum Allowable Input Duty Cycle: 19-49 MHz 25 %
Minimum Allowable Input Duty Cycle: 50-199 MHz 30 %
Minimum Allowable Input Duty Cycle: 200-399 MHz 35 %
Fyvcomin Minimum PLL VCO Frequency 700 MHz
Fyvcomax Maximum PLL VCO Frequency 1400 MHz
Faw Low PLL Bandwidth at Typical 1 MHz
High PLL Bandwidth at Typical 4 MHz
TstatenaoreseT | Static Phase Offset of the PLL Outputs +/- 50 ps
Turrer_ccJ_Heik | PLL Output cycle-cycle Jitter Thru HCLK=100MHz <300 ps 3]
PLL Output cycle-cycle Jitter Thru HCLK <100MHz <30 muUl
PLL Output cycle-cycle Jitter Thru PCLK =100MHz <400 ps
PLL Output cycle-cycle Jitter Thru PCLK <100MHz <40 muUl
Tyrrer py_pcik | PLL Output period Jitter Thru HCLK=100MHz <300 ps
PLL Output period Jitter Thru HCLK <100MHz <30 mUl
PLL Output period Jitter Thru PCLK 2100MHz <400 ps
PLL Output period Jitter Thru PCLK <100MHz <40 mUl
ToutouTy PLL Output Clock Duty Cycle Precision <50 muUl (1141
TLockmax PLL Maximum Lock Time 1 ms
FouTtmax PLL Maximum Output Frequency 800 MHz
Foutmin PLL Minimum Output Frequency 6.25 MHz 2]
TexTEDVAR External Clock Feedback Variation < 20% of clock input
period or 1 ns Max
RSTwinpuLSE Minimum Reset Pulse Width 10 ns
!

o UNZ IR Hn R 2k T B i 4 2R
o 213 Cascade #N, 24> Divider AJ LA 8 IBCAT 2 A Ha A%

o Bl PLEN 2 M FIEAR IS, 12N EE 2 TR sh A R R A D AU

o M EFH 10 K duty cycle #5435 Clock Tree HI540 .

DS1111-1.0.5

71(86)




3 B AR 3.5 Gigabit Transceiver i1k

3.5 Gigabit Transceiver 1%
3.5.1 Gigabit Transceiver DC ¥4

#z 3-38 Gigabit Transceiver DC %1%

AR iR &5 Min. Typ. Max. Units

VOUT ¢ p2p | Differential peak-to-peak Transmitter output |- - Vyda mV
output voltage swing is set to

maximum setting

VOUT,, DC common mode output | Equation based Vppa/2 mV
voltage

Rerc_term Differential output - 100 - Q
resistance

Tintrapairskew | Transmitter output pair - 2 12 ps
(TXP and TXN) intra-pair
skew

VINgi p2p Differential peak-to-peak 200 - 2000 mV
input voltage (external AC
coupled)

VIN Absolute input voltage DC coupled Vppr =|-300 - Vida mV

0.9v

VINgm Common mode input DC coupled Vppr = | — - 500 mV
voltage 0.9V

Rrerm Differential input resistance - 100 - Q

CexT Recommended external AC - 100 - nF
coupling capacitor

3.5.2 Gigabit Transceiver 7 X414

#® 3-39 R 5 FIRU AR BE Rt
A0
BRI 4 —— _ B
Flip Chip Wire Bond
AR FH (85 Fr =285 )l B ROE (MY e I ) 12.5 8 Gbps
B /NI B 270 270 Mbps
HikE B (ML L T ) 8 8 Gbps
I /N 270 270 Mbps

F!

o [USES =i I8 FH AR e S L FE N o

o XTI, HOKHEERFENLE PCIE 3.0 fr#EZ A
o DBIMIE HIERAE,
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3 A 3.6 MIPI D-PHY

% 3-40 PLL #51%
», Ao ot
BRI & : -
Min Max
Channel PLL TAEVEH 1.25 6.5 GHz
Quad PLL O TAEVEH 1.25 6.5 GHz
Quad PLL 1 TAEVEH 3.8 6.5 GHz
Output lane divider!! 1/2/4/8
E!
13 3 4 1] Output lane divider 7] DL S23 B AR# %
® 3-41 SER I KT
. A0
HFR ik 2 _ Units
Min. Typ. Max.
Ferercik Reference clock frequency 20 - 800 MHz
range
TRREFCLK Reference clock rise time |20% — 80% - 200 - ps
TerercLK Reference clock fall time | 80% — 20% - 200 - ps
TbcRrEFCLK Reference clock duty cycle | Transceiver PLL |40 50 60 %
only
% 3-42 PLL $izERTE)ERD
A0
B 3% Units
Min. Typ. Max.
TapLLLoCK Initial PLL lock - - 2 ms
3.6 MIPI D-PHY
3.6.1 MIPI D-PHY I NEL S 4%
3 3-43 HIE(ES) A DC Fit
B 72350 x4 Min. Typ. Max. |Unit
Vemrx Common-mode Voltage |- 70 - 330 mV
in High Speed Mode
VibTH Differential Input HIGH |0.08 Gbps =DataRate= |70 - - mV
Threshold 1.5 Gbps
1.5 Gbps =DataRate= |40 - - mV
2.5 Gbps
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3 AR 3.6 MIPI D-PHY
AR ik & Min. Typ. Max. [Unit
VipTL Differential Input LOW [ 0.08 Gbps =DataRate= |- - -70 mV
Threshold 1.5 Gbps
1.5 Gbps =DataRate= |- - -40 mV
2.5 Gbps
Vinus Input HIGH Voltage(for |- - - 460 mV
HS mode)
V\LHs Input LOW Voltage - -40 - - mV
VTERM-EN Single-ended voltage for | - - - 450 mV
HS Termination Enable
Zp Differential Input - 80 100 120 Q
Impendance
% 3-44 BR(E5) BN AC M
AR iR & Min. Typ. Max. | Unit
AN Common-mode 0.08 Gbps =DataRate= | - - 100 mV
Vemrx(HF) | Interference(>450 MHz) | 1.5 Gbps
1.5 Gbps =DataRate= |- - 50 mV
2.5 Gbps
AVeprx(LF) | Common-mode 0.08 Gbps =DataRate = |-50 - 50 mV
Interference(50MHz~450 | 1.5 Gbps
MHz) 1.5 Gbps =DataRate= |-25 ] 25 mv
2.5 Gbps
Cewm Common-mode - - - 60 pF
Termination
3 3-45 {RINFE(Sim)MA DC it
AR Ei:3v 1 Min. Typ. Max. | Unit
V4 Low Power Mode Input | - 760 - - mV
HIGH Voltage
Vi Low Power Mode Input | - - - 550 mV
LOW Voltage
Vivst Low Power Mode Input | - 25 - - mV
Hysteresis
lLEAk Pin Leakage Current |- -100 - 100 uA
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3 AR 3.6 MIPI D-PHY
3.6.2 MIPI D-PHY #ijtH B S 4514
GWb5AT-138
3 3-46 {KTHFE () Mt DC 451 (GW5AT-138)
AR ik i Min. Typ. Max. | Unit
Vou Low Power Mode 0.08 Gbps =DataRate= [ 1.1 1.2 1.3 \%
Thevenin Output High [ 1.5 Gbps
Level Voltage DataRate > 1.5Gbps ~ |0.95 - 13 |mv
VoL Low Power Mode - -50 - 50 mV
Thevenin Output Low
Level Voltage
Zop Output Impedance in |- 110 - - Q
LP mode
& 3-47 {RIHFE(RuR) it AC FFi (GW5AT-138)
AR iR 4 Min. Typ. Max. |Unit
tr 15%~85% Rise Time |- - - 25 ns
tr 85%~15% Fall Time |- - - 25 ns
treoT HS-LP Mode Rise and | - - - 35 ns
Fall Time, 30%~85%
CiLoap Load Capacitance - 0 - 70 pF
GWb5AT-75
3 3-48 {[KIh#E(%im) Ml DC %1% (GW5AT-75)
AR iR *H Min. Typ. Max. |Unit
Von Low Power Mode 0.08 Gbps =DataRate= | 1.1 1.2 1.3 \%
Thevenin Output High [ 1.5 Gbps
Level Voltage DataRate > 1.5Gbps | 0.95 - 13 |mv
VoL Low Power Mode - -50 - 50 mV
Thevenin Output Low
Level Voltage
Zop Output Impedance in |- 110 - - Q
LP mode
& 3-49 {RIhFE (B E) MW AC Fid (GW5BAT-75)
B 3% 1 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 MIPI D-PHY
AR ik & Min. Typ. Max. | Unit
treOT HS-LP Mode Rise and | - - - 35 ns
Fall Time, 30%~85%
CiLoap Load Capacitance - 0 - 70 pF
GWb5AT-60
< 3-50 {EThFE(A4R) Hit! DC 4514 (GW5AT-60)
AR iR FH 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 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
< 3-51 {RThFE(A4R) Hit AC $FiE (GW5AT-60)
AR i3 *H Min. Typ. Max. |Unit
tr 15%~85% Rise Time |- - - 25 ns
t 85%~15% Fall Time |- - - 25 ns
treoT HS-LP Mode Rise and | - - - 35 ns
Fall Time, 30%~85%
Cioap Load Capacitance - 0 - 70 pF
& 3-52 SiR(E45) #it DC 4514 (GW5AT-60)
AR R & Min. |[Typ. |Max. |Unit
Vemtx Common-mode Voltage in - 150 200 250 mV
High Speed Mode
|VCMTX(1,0)| VCMTX Mismatch Between - - - 5 mV
Differential HIGH and LOW
Vool Differential Output Voltage |D-PHY-P — D-PHY-N| [ 140 200 270 mV
| AVop| VOD Mismatch Between - 14 mV
Differential HIGH and LOW
VoHHs Single-Ended Output HIGH - - - 360 mV
Voltage
Zos Single-Ended Differential - 40 50 62.5 Q
Output Impendance
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3 AR 3.6 MIPI D-PHY
AR 232 & Min. |Typ. |Max. [Unit
NZps Zos mismatch - - - 10 %
3% 3-53 EIR(E4) #iH AC $iE(GW5AT-60)
AR iR xH Min. Typ. |Max. |Unit
AVeurx(HF) Common-mode - - - 15 mVrms
Variation(>450 MHz)
AVeurx(LF) Common-mode - - - 25 mVrms
Variation(50MHz~450
MHz)
tHs-PREPARE Time Interval of The Final | - 40ns + |- 85ns + [ns
LP-00 State before 4*Ul 6*Ul
enabling HS mode
ths-prepare T ths. | The Minimum duration of | - 145ns + | - - ns
ZERO driving the extended Data 10*UI
HS-0 prior to starting HS
sysnc sequence
tr 20%~80% Rise Time 0.08 Gbps =DataRate=1 |- - 0.3 ul
Gbps
1 Gbps =DataRate=1.5 |- - 0.35 Ul
Gbps
DataRate=1.5 Gbps 100 - - ps
1.5 Gbps =DataRate=2.5 |- - 0.4 Ul
Gbps
DataRate>1.5 Gbps 50 - - ps
t 20%~80% Fall Time 0.08 Gbps =DataRate=1 |- - 0.3 Ul
Gbps
1 Gbps =DataRate=1.5 |- - 0.35 Ul
Gbps
DataRate=1.5 Gbps 100 - - ps
1.5 Gbps =DataRate=2.5 |- - 0.4 ul
Gbps
DataRate>1.5 Gbps 50 - - ps
ths-TRAIL The Duration of The - 60ns + |- - ns
Inverted Final Differential 4*Ul
State Following The Last
Payload Data Bit
teot Combination of tystra. | - - - 105ns + | ns
and tgeot 12*Ul
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GWb5AT-15
3= 3-54 {KTHEE(ER) Mt DC 4514 (GW5AT-15)
AR iR & Min. Typ. Max. |Unit
Von Low Power Mode 0.08 Gbps =DataRate= | 1.1 1.2 1.3 \%
Thevenin Output High [ 1.5 Gbps
Level Voltage DataRate > 1.5Gbps | 0.95 - 13 |mv
VoL Low Power Mode - -50 - 50 mV
Thevenin Output Low
Level Voltage
Zop Output Impedance in |- 110 - - Q
LP mode
= 3-55 {KINFE(&im) Ml AC F#i% (GW5AT-15)
B 737 & Min. Typ. Max. [Unit
tr 15%~85% Rise Time |- - - 25 ns
te 85%~15% Fall Time |- - - 25 ns
treoT HS-LP Mode Rise and | - - - 35 ns
Fall Time, 30%~85%
CiLoap Load Capacitance - 0 - 70 pF
& 3-56 SiR(E47) it DC 4514 (GW5AT-15)
AR e H Min. |Typ. |Max. [Unit
Vemtx Common-mode Voltage in - 150 200 250 mV
High Speed Mode
IVemrx,o)l Veurx Mismatch Between - - - 5 mV
Differential HIGH and LOW
[Vopl Differential Output Voltage |D-PHY-P — D-PHY-N| [ 140 200 270 mV
| AVopl VOD Mismatch Between - 14 mV
Differential HIGH and LOW
VOHHs Single-Ended Output HIGH - - - 360 mV
Voltage
Zos Single-Ended Differential - 40 50 62.5 Q
Output Impendance
NZos Zos mismatch - - - 10 %
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3 3-57 EE(E4) i AC $5M (GW5AT-15)
B ik & Min. Typ. [Max. [Unit
AVeurx(HF) Common-mode - - - 15 mVrms
Variation(>450 MHz)
AVemrx(LF) Common-mode - - - 25 mVrms
Variation(50MHz~450
MHz)
tHs-PREPARE Time Interval of The Final | - 40ns + |- 85ns + [ns
LP-00 State before 4*Ul 6*Ul
enabling HS mode
tus-prepare T ths. | The Minimum duration of | - 145ns + | - - ns
ZERO driving the extended Data 10*UI
HS-0 prior to starting HS
sysnc sequence
tr 20%~80% Rise Time 0.08 Gbps =DataRate=1 |- - 0.3 Ul
Gbps
1 Gbps =DataRate=1.5 |- - 0.35 Ul
Gbps
DataRate=1.5 Gbps 100 - - ps
1.5 Gbps =DataRate=2.5 |- - 0.4 ul
Gbps
DataRate>1.5 Gbps 50 - - ps
tr 20%~80% Fall Time 0.08 Gbps =DataRate=1 |- - 0.3 ul
Gbps
1 Gbps =DataRate=1.5 |- - 0.35 ul
Gbps
DataRate=1.5 Gbps 100 - - ps
1.5 Gbps =DataRate=2.5 |- - 0.4 ul
Gbps
DataRate>1.5 Gbps 50 - - ps
ths-TRAIL The Duration of The - 60ns + |- - ns
Inverted Final Differential 4*UI
State Following The Last
Payload Data Bit
teot Combination of tys tra. | - - - 105ns + | ns
and treot 12*Ul
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3 HA K 3.7 MIPI C-PHY JF 43t

3.6.3 MIPI D-PHY FF&4314

% 3-58 MIPI D-PHY RX FF&4514%

REFH | FH Fmin(BE e [E) |Fmax(82BBE) | Hli
AO - - 25 Gbps

2 3-59 MIPI D-PHY TX FFX45¢
REZFR | £H Fmin($B B [E) |Fmax(8LBEB[E) | Hii
AO - - 2.5 Gbps

3.6.4 HAEETEHET A RISE

7 3-60 HHREA ST FE RIS
AR iR b 2as Min. Typ. Max. |Unit
Tskew(TX) Data to Clock Skew 0.08 Gbps =DataRate= |-0.15 - 0.15 UIINST
1.5 Gbps
1.5 Gbps =DataRate= [-0.2 - 0.2 UIINST
2.5 Gbps
Tsetup(RX) Input Data Setup 0.08 Gbps =DataRate= [ 0.15 - - ul
Before CLK 1.5 Gbps
1.5 Gbps =DataRate= (0.2 - - ul
2.5 Gbps
Thow(RX) Input Data Hold After [0.08 Gbps =DataRate=|0.15 - - ul
CLK 1.5 Gbps
1.5 Gbps =DataRate= [0.2 - - Ul
2.5 Gbps
Fin Input frequency to - 19 - 400 MHz
GPLL for DPHY
ul Ulinst - - - 12.5 ns
Instantaneous
Ul Variation AUI 0.08 Gbps =DataRate= |-0.1 - 0.1 ns
1.5 Gbps
DataRate > 1.5Gbps -0.05 - 0.05 ns

3.7 MIPI C-PHY FF&45M

3= 3-61 MIPI C-PHY RX FF&451¢

REFR | EH Fmin(822Y &) | Fmax (88 K1) Ly
A0 Ve=0.9V: Vppay =1.05V - 2.3 Gsps
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3 AR 3.8 e I 5 hife
BESR | &t Frin(RBBE) |Fmax@EEE") |8
AO VCC=0'9V; VDDAM =09V - 2 GSpS
E!
[ﬂgﬁ‘i—ﬂ EEJ:TS VCC=O.9V; VDDAM=O-9V H VDDXM=1 .8V ; VDD12M=1 2V,
# 3-62 MIPI C-PHY TX FFX4514%
EEFR | K Fmin($# BB ) Fmax(# B [F) B
A0 - - 2.5 Gsps

3.8 wiEE O FiRE

GW5AT %1 FPGA Fﬁ%(iﬁﬂé&)iﬁf%ﬁ GowinCONFIG i Eiz: SSPl. MSPI.
Master CPU. Slave CPU. Master SERIAL. Slave SERIAL /%, PCle. P41 RBHE S %

e UG704, Arora V 138K & 75K FPGA /=i 45 FE I & F

o UG718, Arora V60K FPGA /= 47 F2H B F /i
o UG720, Arora V 15K FPGA /= 47 F2HT B F /i
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4 BT IRER 4.1 B4

4 I BRER

D
4.1 FHHR
4-1 B ERHI-ES
GWXXX - XX X XXXXXX ES
o — T — Optional Suffix
Product Series ES Engineering Sample
GWSAT gineering Samp
Package Type
E\f;_rg 3\‘;%'36\‘/’0"399 PG484F (PBGA484F, 1.0mm)
- Y- : UG324A (UBGA324A, 0.8mm)
_ _ UG225 (UBGA225, 0.8mm)
Logic Density MG132 (MBGA132, 0.5mm)

15: 15.1K LUTs
60: 59.9K LUTs
138: 138.3K LUTs

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

T

Product Series —L Grade

GWSAT A Automotive

Core Supply Voltage Speed

LV: 0.9V/1.0V A0

Logic Density Package Type

15: 15.1K LUTs PG484F (PBGA484F, 1.0mm)

60: 59.9K LUTs UG225 (UBGA225, 0.8mm)

138: 138.3K LUTs UG324 (UBGA324, 0.8mm)
UG324A (UBGA324A, 0.8mm)

!

o KT VRGBSR KB EE S % 1.2 /20 15 5% .
o R[] B S5 2 1) /N 2 i (LittleBee ) % I 28 A4 A R BE SR e 2 AF TR JE AN ] .
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4 BTG R 4.2 S B R IUR ]

o i A IR bRAR N, W C2/11, CA/10 5. 30 7 e R 02 Tk Zebsut, Bt AR — 5 5 A] LA
S35 A2 AL (DA R LR B (C)e TSR f i I E 100°C,  Fi 2R fi T 85°C,  Jifr LAIE] — it A e we sl 2%
N FH R R TR LSS 2, AE TR N A AN 1.

4.2 SRR RG
B 2 S S P R E ) T B L, RO 4-3 .
43 B EHEATR R

o o
Part Number!" —— XXXXXXXXXX
Part Number —— XXXXX XXXXXXXXXX XXXX Part Number¥! > XXXXX XXXXX
Date Code ——»>YYWWXXXX Date Code — 1 YYWWXXXX
Lot Number —>LLLLLLLLL Lot Number — P LLLLLLLLL

!
U | A B 2 —47 528 4738 “Part Number”.
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5 T ATt 51 FMAE

D x7x5m

51 FRAE

GWS5AT #7491 FPGA 7= i (ZE 2k ) B F i = B & o 2 514K GWSAT #%1 FPGA 7=
i (ZE MO RF MR . P2 EIRE R, NEEMNA. BAREHE ST RE R, B
FURIE | i m =2 548 GWBAT 2% FPGA 7= 5 (IR, A BT 28 84 S A .

5.2 X3

W B R SR, http://www.gowinsemi.com.cn ] UL F#. #H L IR
=P
o UG704, Arora V 138K & 75K FPGA /i i FEHL & -FHF
o UG704. Arora V 60K FPGA /=/i3 4 FEH & T}
o UG704., Arora V 15K FPGA /=/f3 4 FEH & T}
o UG983, GWS5AT Z 4l FPGA /=i 14 5 E I F /Y
o UG984, GWS5AT & GWS5AST %71 FPGA /71 JR 22 K753 T4}
e UG982, GWH5AT-138 #14 Pinout FHf
o UG1222, GWS5AT-60 #1+ Pinout F/if
o UG1224, GWS5AT-15 #1F Pinout F/if

5.3 Ri&. FER§iE

& 5-1 A TAT WA BLRAR AR . Gl T8 LA R o
& 5-1 RiF. 48R

A& FaRRiE £ aX

ADC Analog to Digital Converter (EE e
AER Advanced Error Reporting S i e
ALP Adaptive Low Power H 18 MR DI HE
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5 KT ARFM

5.3 Rifi. 4ilgi5

RiE GaBEE ==X ax

ALU Arithmetic Logic Unit BB
BSRAM Block Static Random Access Memory HURE SBENLAT i 25
CFU Configurable Function Unit RGBT RE T
CLS Configurable Logic Section CIRIW=stikitaN
CMSER Configuration Memory Soft Error Recovery e B N AR IR TR
CRU Configurable Routing Unit Al YRARA L T

csl Camera Serial Interface LR 3 SN
CTC Clock Tolerance Compensation i o o 22 A M

CTLE Continuous Time Linear Equalizer TR (] 26 PR 38 i
DCS Dynamic Clock Selector BNASI Pk A%
DFF D Flip-flop D filtk 2

DNA Device Identifier BEEARIRAT

DNL Differential Non-Linearity ZE ARtk

DP True Dual Port 16K BSRAM 16K X 1 BSRAM
DSI Display Serial Interface FAT R RN

DSP Digital Signal Processing a5

ECC Error Correction Code AL

ECRC End-to-End Cyclic Redundancy Check iy B i A TU AR LB
ESD Electro-Static Discharge i LR,

FIFO First In First Out Jeit et

FPG FCPBGA FCPBGA 3%
FPGA Field Programmable Gate Array L7 AT R T TR 1)
GCLK Global Clock 4 R

GPIO Gowin Programmable 10 Gowin R 4 218 FH 4 T
GSR Global Set/Reset 4 B AR AL
HCLK High Speed Clock o T )

INL Integral Non-Linearity R A

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

LUT Look-up Table BmRE

LW Long Wire Kk

mDRP Mini Dynamic Re-Program Port T B2 P-4 R iy 1
MIPI Mobile Industry Processor Interface AT M AL P 2842 1
OTP One Time Programmable — KM g e
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5 KT AFM 5.4 BIARZRE S Rt
RiE FaBgE = ax

PCle Peripheral Component Interface Express A S FNEE AR R

PCS Physical Coding Sublayer g1 Z

PLL Phase-locked Loop BAHIR

PMA Physical Medium Attachment S/BE TS DS WA

REG Register AT

SDP Semi Dual Port 16K BSRAM 16K £ X5 1 BSRAM
SEU Single Event Upset BT

SP Single Port 16K BSRAM 16K H.3% 0 BSRAM
SSRAM Shadow Static Random Access Memory A3 AT R A BE AT it
TDM Time Division Multiplexing i 5 H

54 BIRZ SRR

PRI T A EORSCRE, AR IR T A AR T B I B L, T EE S AR

A

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