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fiti 4%

- RGO R, DXL
vy 1 Je it

- RS {ERE

- CFF ECC A& 214

. HF 270 Mbps F] 12.5G bps
SerDes H & XX, LI 10G
DL I 45 22 i B i 1

177 bR 1.1 RRPEMEIA
| | \
1 A
Fz -5k Arora V 15K FPGA 77 i & 1 o 2 SR R RO 28 AR
i, WERRIEES, HA SR H TR AlLZE SR DSP, &l
LVDS #:11 LK & 1) BSRAM 28 B,  [RII SEpk B 30 & 1 DDR3.
YL ML 12.5Gbps SERDES, #ftZ M ME e, EH T
. mERE AR TSNS .
P SR R N R AL ) T 3% B BRI — AR FPGA REF T R 3R
5i, CFF Arora V 15K FPGA 7=, RES 52 FPGA 455 fifs. ALk,
FEAE R S R T B T
1.1 FF iR
o fKIh#E Y PCle 3.0 fifi#
- 22nm SRAM T. % - HEEx1, x2, x4 @il
- LVRAZHE: 0.9V - 324 End Point #&=,
- SCHFI RPN FTIFOC S #F MIPI D-PHY RX/TX i #%
o FENHAZHEIT - ¥ MIPI DSI #1 MIPI CSI-
_ HA 154K 4 A 2 RX/TX 2844 0
LUT(LUT4) - MIPI &40 28 5118 18 7] ik
- SRR 2.5Gbps(RX/TX)
o CHERBRMBARESHINLL T RS 4 T |

AN BRI, AL T 5
AJi& 10 Gbps
7 H: MIPI C-PHY RX/TX T§ 1%

—/> MIPI Quad, Y% 34
SRR, e SR TE
2.5Gsps(=5.75Gbps,RX/TX) ¥
(LRIES

GPIO 2 #F MIPI C-PHY RX/TX
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1.1 FpHENER
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(MIPI'1O)

GPIO % #; MIPI D-PHY RX/TX
(MIPI 10)

- GPIO AJfZ &y MIPI DSI #
MIPI CSI-2 RX/TX 284411

- MIPI s 5 HUlE ik
2.0Gbps

A SRR T M E DSP A

A RE 5 T AL P RE

- WH27x18. 12x12 % 27
x 36 1 i Feikia BAN 48 fif
EIIE

- R RVRES

- R ERK L N 55 T
A

- HTEE LB A T e

- CERWIERAL AR

% E; DSP Lite #ih

- YH8x4. 10x6 & 12x
12 5o a8

- 24-bit FIEAZEIZE RIT

- R ARSI

- W8 x4 FILEBAMI0X6
ey 2 i3 AN B sh e

- SRFE AR KR AN 55 i
Thie
K fIkZh#E ADC

GWS5ART-15 / GW5ANRT-15 4£
Ji% PSRAM 17fif it

GW5ANT-15 / GW5ANRT-15 £:
B NOR FLASH {745 Fr

TEFZ RO B R
- PR AE SR AR I
- FF2mA. 4mA. 6mA.

8mA. 12mA. 16mA Iz}

2y
He

- XA 11O SRS Bus
Keeper. _EHi/ T FH K&
Open Drain %t % 15

- CRRRIEIR

16 M2 Rl e, 2 e

PLL. 2 s g

MIPI D-PHY, MIPI C-PHY, PLL

J¢ ADC TRHSCRFMY B0 25 F- 9

2y (mDRP)

TRE R RS fRE4EThRE

R I LT AE

AR B R

- XFJTAG R B

- 3Z#F GowinConfig it &
#: SSPI. MSPI. Slave
CPU. Slave SERIAL }%
PCle

- WHJTAG. SSPIfEs E
Y2 SPI Flash, A=
AT LUE 1P BT R A
SPI Flash

- EEREASR

- SCRFRCRRIR OO IR RN 2 4
(A &=

- SCFRRCE WA IR
(CMSER)

- XFFOTP, G 8EHME—
(f] 64 i DNA F5iR
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1.2 FmERI%R
# 11 ~mERIIR
2o GW5AT-15 GWS5ART-15 GW5ANT-15 GW5ANRT-15
W IL(LUT4) | 15120 15120 15120 15120
w74 (REG) 15120 15120 15120 15120
oA 2 A B L
yeRiiE s 118.125 118.125 118.125 118.125
SSRAM(Kb)
PR A BEH LA
s 630 630 630 630
BSRAM(Kb)
PUIRFASBENLAF
fitige 2 H 35 35 35 35
BSRAM()
2 (CM9O0P
PSRAM(H) B 1 EMG132I)3) B 1
BRI
PSRAM(bits) | o4M B 04M
NOR Flash
(bits) B B &M &M
DSP (27-bit x
18-bit) 28 28 28 28
DSP Lite 12 12 12 12
% 2 BOHTER
(PLLs) 2 2 2 2
4 Ry e 16 16 16 16
A I 2 2 2 2
Transceiversi? | 4 4 4 4
Transceivers i# | 270Mbps- 270Mbps- 270Mbps- 270Mbps-
B3 12.5Gbps 12.5Gbps 12.5Gbps 12.5Gbps
1, 1, 1, 1,
PCle3.0 f#if% x1, x2, x4 PCle | x1, x2, x4 PCle | x1, x2, x4 PCle | x1, x2, x4 PCle
3.0 3.0 3.0 3.0
LVDS Gbps 1.25 1.25 1.25 1.25
2.5Gbps 2.5Gbps 2.5Gbps 2.5Gbps
MIPI D-PHY fi# | (RX/TX), (RX/TX), (RX/TX), (RX/TX),
¥ 4 HHRimiE, 4 HHRImiE, 4 HHfEiniE, 4 HHfEiniE,
1 I EIE 1 I ppiEIE 1 I ppiEiE 1 I ppiEiE
2.5Gsps 2.5Gsps 2.5Gsps 2.5Gsps
MIPI C-PHY fi# | (=5.75Gbps,RX | (=5.75Gbps,RX | (=5.75Gbps,RX | (=5.75Gbps,RX
¥ ITX), ITX), ITX), ITX),
3 = BRIEIE | 3 =4 AdEEIE | 3 =4 BuREE | 3 =4 HuliEiE
ADC 1 1 1 1

DS1231-1.0
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1.3 HEAERIIE

s GW5AT-15 GW5ART-15 GW5ANT-15 GW5ANRT-15
GPI0 Bank %k 4 4 4 4
A GPIO #(3 | 53 53 53 53
F e 0.9Vv/1.0vV¥ 0.9Vv/1.0vV¥ 0.9V/1.0V¥ 0.9Vv/1.0v¥4
!
o UIAFHIEFMBAHMMEAR, Nz KAE.
o  PUR[EIEHE 1 Transceiver #&A[E], b RMH-
o BlF K GPIO HUE R A FEASZE LR H 1500 Al DR LA K GPIO & . Ak
R HPREIHT 110 HEES %K 1-3.
o Y Voo i 0.9V, 1.0V SHiNshie.
Ak f2=
1.3 ﬁéé{El%\gu%
R 12 BREMMIEYIR
EE B Memory 257 e (A
MG132 GW5ANT-15 Flash 8Mb 1 bit
2 1-3 GW5AT-15 BHHEES
2B GW5AT-15
EgE | RS A0
\ " Transce | MIPI MIPI
r ]
AR RE g (mm) ] (mm) (F,T;:i)e LVDS | vers!l | D-PHY f#l% | C-PHY fiff%
Wi RX/TX RX/TX
MG132 | MBGA Bc;;]ed 05 | 8x8 | 53(25) 4 4 BEEIE, | 3 A Z8H
1 WAPIEIE | PEEE
!
MMBGA # 3 Transceivers BEZE &= AT LUAZE] 10.3125 Gbps, HiRZEEBT 8 Gbps
Bf, REFREEE, A EFERNA
DS1231-1.0 4(52)




2 SN2 2.1 SEFHERE

LRI

2.1 GHHEE

& 2-1 &2 R~ERE ( GW5AT-15)

| Gigabit Transceiver Bank |
Oz
= cru | |cru || cru||cru || cru || cru \
<~ \ <«——Gigabit Transceiver Bank——»
\
cru | | cru || cru || cru || cru || cru \ I CFU
Y-t ———- 1 CFU
. | T
Block SRAM | z | Block SRAM
_ [ 3 | CFU
(o] | w
W T
) DSP
cru || cru || cru || cru || cru || cRrU | ] |
[ ) I CFU
L [ 5 ;
DSP | g): | Block SRAM
] N ' cru
T | w +
5l F||cru||cru||cru||crul||crul]|cru LR | DSP
@ - ' cru
/
|| Block SRAM / l crJ
/ <— |/O Bankl & 2 & Config & OSC —>»
/
o cru || cru || cru || cru|| cru || cru
o <
T
3 PLL
0B | | 108

DS1231-1.0 5(52)




2 g8 2.1 SiEE

[# 2-2 &2 ~EE ( GW5ART-15)

| Gigabit Transceiver Bank |
Oz
S cru || cru || cru||cru || cru || cru \
<= \ <«—Gigabit Transceiver Bank——»
\
cru | |cru || cru||cru || cru || cru \ I CFRU
D el 1 CFU
— | T
Block SRAM [ = | Ealeseb
_ | 3 | CFU
8 ! g ' DSP
cru || cru || cru || cru || cru || cru | 3 |
[ > [ CFU
L [ 5 ;
DSP | gj | Block SRAM
— bz ' cry
T | w
5||F||cru||cru||cru||crul]|crul||cru N DT
@ o o e — " cru
/
|| Block SRAM / l CrU
! <— 1/0 Bankl & 2 & Config & OSC —
- cru | |cru || cru||cru || cru|| cru @
Tz
T3 PLL
< PSRAM
[ o8 || 0B |
2-3 2 REE ( GW5ANT-15)
| Gigabit Transceiver Bank |
Oz
S cru || cru || cru||cru || cru || cru \
<~ \ <«——Gigabit Transceiver Bank——»
\
cru | |cru || cru||cru || cru || cru \ I CRY
D el 1 CFU
— | T
Block SRAM = | Bl
_ | 3 | CFU
8 ' g | DSP
cru | | cru || cru || cru || cru || cru | 3 |
[ = [ CFU
L [ 5 :
DSP | 2 | Block SRAM
T | 2 ! CFU
T | w
5||F||cru||cru||cru||cru|]|crul||cru N | Dbsp
® F-Fd-—-——- " cru
/
|| Block SRAM / l CrU
! <— 1/0 Bankl & 2 & Config & OSC —
- cru | |cru || cru||cru || cru|| cru @
Tz
T3 PLL
< NOR Flash
o8 | | 0B

DS1231-1.0 6(52)




2.1 SERIHER

DS1231-1.0

& 2-4 12 REE ( GW5ANRT-15)

| Gigabit Transceiver Bank |
Oz
D=| |cru||cru||cRru||Cru||CRU||CRU \
<~ \ <«—Gigabit Transceiver Bank——»
\
cru || cru||cru||cru || crUu| | crU \ I CcrU
Y-t ———- 1 CFU
T | T
Block SRAM |z | Hlae Rl
_ |3 | CFU
8 | I t
crU || cru || cru || cru || cru || cru [ - | e
I | [ CrU
— 15 :
DSP | o | Block SRAM
] ' 2 [ CFU
e} | w +
5||F||cru||cru||cru||cru|]|crul]|cru : & ' Dsp
@ F-FH-—-—-- " cru
/
L Block SRAM / l CFU
/ <— /0 Bankl & 2 & Config & 0SC —»
/
- cru || cru || cru || cru|| cru || cru @
Y=
o=
I3 PLL PSF:AM
[ o8 || I0B | NOR Flash

K 2-1  GW5BAT-15 2245 MR K.

K 2-2 y GW5ART-15 @t B l, Zastb N KRG R EH SR
(SIP), £ 7T GW5AT-15 284+ )2 PSRAM it /5. 25T PSRAM 5 F AH %
FriiE 2 I 2.2 PSRAM.

K 2-3 5 GWSANT-15 8 E4E iR Z K, st N R G R B 20
(SIP), £ T GW5AT-15 2444 & NOR Flash it /i« 7T NOR Flash it
Fr ARG S L 2.3 NOR Flash.

K] 2-4 5 GW5ANRT-15 28R B E, Zatb A RAREH RS
(SIP), % T GW5AT-15 24, PSRAM 55 & NOR Flash it . % T
PSRAM & i & NOR Flash s v A ke 1E 2 L 2.2 PSRAM i1 2.3 NOR
Flash.

Arora V 15K FPGA 7= i N IR B B EM T ANE 2 H R 1-1. SN
AR —AE TR, ANE RS AER(10B), 28R T HUIREES
BENLAFiEds (BSRAM) ik, #7755 AbBEEiHk DSP /2 DSP Lite.
Gigabit Transceiver. MIPI D-PHY. MIPI C-PHY. ADC. PLL #J5F1H A
IR TS 7

Arora V 15K FPGA 7= 5 3 2 ¥ 45 5l 350 40 A vl e B T e Lt (CFU,
Configurable Logic Unit). fEZ8FNEIZIEAT. ZIXFEREHES], ARIZEER
AT BNV BCA A . nIRCE DIREEE T (CFU) ] DARC B s & k3%
(LUT4) B, HARZEB NG PRI T RNE S 2.5 i\
AR

Arora V 15K FPGA 7= ) 11O BRI AT EZs A4, DL Bank Sy BEA
Y43 11O TR LR M hRdE, 2@ TR, SDR T/EM#N. 18
Fii DDR #z0f1 DDR_MEM #. FEZERHES % 2.5 M \f b,

7(52)




2 SN2

2.1 SERIHER

DS1231-1.0

Arora V 15K FPGA 7= /i I HUIR S HENLF g #s (BSRAM) fEA81F N
AT HES . — 4> BSRAM [ % & i KN 36Kbits, H i~ 18Kbits
BSRAM ¥, SZHFZ ML B AR, AR EHE S % 2.6 PUREH
SEEYAT ik B tR

Arora V 15K FPGA 7 iy ik 7 48T KIEU 715 5 A PiA tk DSP K
DSP Lite, wJi 2 P &SRS E ST R, FFHTREHESH 2.7
=R S5

Arora V 15K FPGA 77/ £ & Gigabit Transceiver Quad, %/ Quad
XFERZ 4 MUK AE, VEAIE B 2% 2.8 Gigabit Transceiver.

Arora V 15K FPGA 7 i & % MIPI D-PHY, SCRibRiE (MIPI
Alliance Standard for D-PHY Specification), fii4s 1.2, VEH%E KNGS %
2.10 MIPI D-PHY.

Arora V 15K FPGA 7= it W # 58 #% MIPI C-PHY RX f¢ TX, CFrbrifE
MIPI C-PHY V1.2. #41%tkHES% 2.11 MIPI C-PHY.

Arora V 15K FPGA 7= \EER 7 &8 RG] ADC, VEgwkHES %
2.12 ADC.

Arora V 15K FPGA 7=/ N ik T 8IAH3E PLL %80 . oS4k PLL %
HREAE SR AL T LLSE G AR BT, Gl B B AN [ 2 B00T DLBEAT I B iR AR
WL (B ARAN > H0) . ABAL R . 525 LR S Thag . [R5 P B R G A
MR 2%, 3 1.67MHz 2] 105MHz [N a8 2 J6 El, N MSPI i f2
e B A TR . B B R G AR PR A rT m AR I F P B B, R RHE S
2,16 Fr NI AP IR % .

A, FPGA SN E 735 KA gifEAi 2k 5. 70 (CRU, Configurable
Routing Unit),  FPGA W ATE TR (R L R, ATECE IIREFR T
(CFU) #110B NEB&ER A5 MLk T, i@ 7 CFU NETFJEAT I0B P
HRE YR, AT VR B F s Sk FPGA B A sh A K. Bhak,
Arora V 15K FPGA 7= it i@ fit 7 '8 W& FBh 4 52, KT, 4
BN, UKRImFEIEISE . FHTEEATSS 214 2REEN . 2.15 4ifs
Bi & .

8(52)




2 ZE Ay

N
o3

2.2 PSRAM

2.2 PSRAM

DS1231-1.0

GWS5ART-15 & GW5ANRT-15 #5{F-4E PSRAM it v, HrfEn T
o I 64Mb 17 fit % A
BEHIEIR (RL): 24/20/16/13/9
BNIEIR (WL): 12/10/6/5/5
CLK #iiZ% (MHz): 667/533/400/333/200
1.7V & 1.95V fiLHE
H 2l 24 B ilHT (ATCSR)
o ilH: HBE . BRGEE. HRIIFE LRI (PR B H
o THF ZQ i
®  XUBHRIR AR LN AN I R IR A
e it 8n prefetch 224 SI iy £ 5 A% i
o NTKKE: K 2048 bytes
- H#fE: &/ 8bytes
- EHEE: &b 2 bytes

= SR ZUEH AT IP Core Generator 32 3: P /4145 () PSRAM 28]
aelf) 1P, 3 BRI 1P o LLE 358 PSRAM _FHIAIGAAL, 1R vk 545
1B, VE4H(E BiES% IPUGT767, Gowin UHS PSRAM Memory Interface &
2CH IP /i F' 15 »

9(52)



http://cdn.gowinsemi.com.cn/IPUG767.pdf
http://cdn.gowinsemi.com.cn/IPUG767.pdf

2 45ty

>
s

I

2.3 NOR Flash

2.3 NOR Flash

DS1231-1.0

GW5ANT-15 J GW5ANRT-15 #5448 NOR Flash it /7o

Flash & F R0 T -

8Mb S 1A], REUT 256 7711

. 133MHz (x1 X2 x4)

5/ 100,000 K s F2/H x

BAEAZAET (] 20 4F

HE: 1.65V~2.0V

SCHF SPI

BIREAT T R PP

R Th#E:

- FEHLH: 10pA

- KBrEd: TuA

Zaff

- B E— 128 {2 1D

- SFDP (Serial Flash Discoverable parameters)Zi {7 #%
- 3x1024 “FAI) A Ar ey, LI OTP BifF

NOR
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2 Gk e

0d

2.4 TEEEINRER T

2.4 AIBCEThEER T

AL B IhAE 5 G (CFU) R M R = e 3k FPGA 7= i W AZ R 2E AR §
FEANFEAS 0 AT i PO AN T i B2 R He (CLS) LA K A S F) AT fic B A7 28 e
(CRU)AH i, A4/ AT fic B 2 AR %G5 P N DU\ 4R R (LUT) R A
A4 (REG), WK 2-5 Frir.

CFU H {1y ] ic B 38 bR ] iR4f B FH 37 e B R A R . ORIEH
BTG, W BN A A A A7 A A DU R TAERE .

2-5 CFU &far=E

Carry to Right CFU

—_——— e —— e e e | —_——_— e e D e e — =

CLS3

I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
| |
| |
| cLs2 | |
I |
I |
| CRU I
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |

|

CLSs1

CLSO

Carry from left CFU

*F CFU KB ZVEANE R, 152% UG303, Arora V Al &G54 70
(CFU) /151 -

2.5 BIANHIHARR

Arora V 15K FPGA 7= 1) GPIO R i i fic 2 Fhnll 5 38 F 45 I H b
7, M B PR 2 22 20 B P AE 1R SRR (8 B P R AN TR R A i 26
Tt BEAS . AT FH DA R At AR v B 18

Arora V 15K FPGA 7=/ GPIO [J2EA Byt &% N AR (10B), &
ERLFE R N 2247 (10 Buffer). i A2 45 (10 Logic) LA AH B 1Y AT gmf

DS1231-1.0 11(52)
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2 SN2

2.5 N i RE

DS1231-1.0

AL BRI TC =R 7)o Horh I g fE A 2k IR #7055 n] fic B 2h g 5. 70 (CFU)
HH R T i REAT 28 LT (CRU)ZEALL

Ik 2-6 fros, BRI AR BREL SR PN A R R, il be i oy
AFIB, EATRUIECE R HEMME SR, Bal RN {5 5 0l 8 .
B N\ HH A T B T SRR AR B S EL AR HE AT 22 20 T AR, B N B 32
BAERL 1RO IR SRR SEIN P A S R R T RE, F A TS
AR . AT SRR AT £ BT T T A\ e AU LA A BRI
[ ELHK

[# 2-6 IOB & ~EE

Differential Pair Differential Pair
N
" “True” “Comp” 7 “True” “Comp”
PAD A PAD B PAD A PAD B
2 Y Y A
Y v v v
Buffer Pair A & B Buffer Pair A & B
Y Y Y Y y Y 2 Y
—H O —H |0 —H O —H O
o 6 2o 6 2B o & 2o p E®
v v v v
10 Logic 10 Logic 10 Logic 10 Logic
A B A B
Y Y Y Y
_BoPQ _DpoBd QO _DJoBQ_TpoZ O
3252 =325 * 3252 &x3252 =
S5SE85v S/585 v S5E85v Sis‘g S v
«Q —+|Q «Q —+|Q «Q —|Q «Q —~|Q
v v A
Routing Routing

Arora V 15K FPGA 7=+ 1OB HI T HERrF &
e T Bank i Vccio ML ;
e i Bank ¥ EFEZE NN,

e I #LVCMOS. PCI. LVTTL. SSTL. HSTL. LVDS. Mini_LVDS.
RSDS. PPDS. BLVDS %% fl Hi F Rtk

PR NAS 5 IR L I
PO S 5 IR HE R T
At 115 5 Slew Rate &1

SRS 11O $RAE3M AT 1 Bus Keeper. 47/ 4 HBH & Open Drain %!
T

o SURFIMEIN

12(52)




2 SR 2.5 H N AR

e /O 2457 ¥F SDR #i:( L) & DDR 25 £ Fifk =,
2.5.1 I/O B8R

Arora V 15K FPGA 7= i 1/0 i35 4 /> GPIO Bank, W& 2-7 ffizn.

[ 2-7 Arora V 15K FPGA & 1/O Bank 9% ~=E

Gigabit Transceiver Bank |

GW5AT-15
GW5ART-15
GW5ANT-15

GW5ANRT-15

AHd-A ejued | ueg | AHd-O |
dIIN Ol Ol IdIN

| 10 Bank2 | | 10 Bankl | Cr"”if'i“'

&/ Bank G287 1/0 HIE Vecio. Vecio AJ AW E A 3.3V, 2.5V,
1.8V. 1.5V. 1.35V 8¢ 1.2V. Arora V 15K FPGA 7= i 2 4m B L & Veex
AEHH N 1.8V, 2.5V 85 3.3V,

!

F#% SSTL, HSTL % /O MiNFRfE, 1 Bank itiRt—/ Nz pSE 8B E(VREF), B
PR LLUERER 10B AERY VREF JR(0.6V. 0.75V. 0.9V. 1.25V. 1.5V AR ETF Vceo
BYEE IR £ (36%,50%,64%)), tHRTIEFEIMNERRY VREF i (f£F Bank FEE— /0 &
BME J95MER VREF %6\ ).

Arora V 15K FPGA 7= i A A ) Bank SCEFASFIR Fr FHFH S B, AFE
F bty L BE A Z2 43 e RE P Rl B HEL PH 152 B FH T SSTL/HSTL far Nt . 257
A% E H T LVDS/PPDS/ RSDS #i N\ . 4l kHES% UG304, Arora
V] G FEEH E R (GPIO) M /155
!

BCERIRECEIIZS, R[UFA GPIO BUASS LR, BLETTM/E I/0 IRZSEIA A None, 7]
BERHEE. Config #8X 1/0 BRZSIRIBE ERXN TR A REXA.

DS1231-1.0 13(52)
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2 BN 2.5 N
Arora V 15K FPGA 7= 5 2 #7101/ 288 i kil B sk 2-1. #
2-2 Fli7N.
%% 2-1 Arora V 15K FPGA =R F#R0iH 1/0 388 & 3843 vl i fie =
/O ' AndiE | BAum/ZE 5 Bank Vcecio(V) | % BXANRE J1(mA) | B
47 = o
MIPI_CPHY 2.5/3.3 2 Igf A AL 22
% 43%(TLVDS) = .
MIPI 1.8/2.5/3.3 2 B AL AL FE S
B2
MIPI_3MA 18 3 E?“ ApAtEEs
43 (ELVDS) =
I\ =}
MIPI_4MA 1.8 4 154 APl A FE
B
o5t R R
LVDS25 2.5/3.3 3.5/2.5/4.5/6 %Z% R AR
e E
BLVDS25 2.5/3.3 3.5/2.5/4.5/6 fﬁ FR A A
VAN Ijj o Ijj_';(:_‘ N
RSDS Z3(TLVDS) |5 513 4 3.5/2.5/4.5/6 %Z% R
LCD i} /7 ux sl 5
MINILVDS 2.5/3.3 3.5/2.5/4.5/6 ST
Y IR B A4 1
PPLVDS 2.5/3.3 3.5/2.5/4.5/6 LCD 47/51|4K5h
o5t R R
LVDS25E 25 8/2/4/6/12/16 %Z% R AR
=T
BLVDS25E 25 8/2/4/6/12/16 fﬁ R AR
LCD I} 7ozl 5
MLVDS25E 25 8/2/4/6/12/16 :
Y IR B g4 1
o5t S R
RSDS25E 25 8/2/4/6/12/16 %Z% R
LVPECL33E 3.3 8/2/4/6/12/16 L e
HSUL12D 1.2 8/2/4/6 LPDDR2
HSUL12D | | 4 1.2 8/2/4/6 LPDDR2
HSTL15D | 15 8/4/12 i
HSTL18D | 1.8 8/2/4/6/12/16 e oA
HSTL18D Il 1.8 8/2/4/6/12/16 e oA
SSTL12D | 1.2 8/2/4/6 e oan
SSTL135D_| 1.35 8/2/4/6 e oAn
SSTL15D | 15 8/2/4/6/12 e A
SSTL18D | 1.8 8/2/4/6/12/16 YeRiEe N
SSTL18D _lI 1.8 8/2/4/6/12/16 YeRiEe N
SSTL25D | 2.5 8/2/4/6/12/16 i

DS1231-1.0
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2 SN2

2.5 N i RE

I/O %t briE | R/ 22 4) Bank Vccio(V) | #i i BXZNHE J1(mA)

SSTL25D_ I 2.5 8/2/4/6/12/16 T HE
SSTL33D | 3.3 8/2/4/6/12/16 T HE
SSTL33D I 3.3 8/2/4/6/12/16 e .
LPDDRD 18 8/2/4/6/12/16 'E)F[’)%DR K Mobile
LVCMOS10D 1.0 2/4 LIt N
LVCMOS12D 1.2 8/2/4/6 S 21
LVCMOS15D 1.5 8/2/4/6/12 e m
LVCMOS18D 1.8 8/2/4/6/12/16 SELIE AN
LVCMOS25D 2.5 8/2/4/6/12/16 LIk AN
LVCMOS33D 3.3 8/2/4/6/12/16 LIk AN
HSUL12 1.2 8/2/416 fE 2 1
HSTL12_| 1.2 8/2/4/6 fEftdE
HSTL15_| 15 8/2/4/6/12 T HE
HSTL18_| 1.8 8/2/4/6/12/16 T HE
HSTL18 Il 1.8 8/2/4/6/12/16 e .
SSTL12_| 1.2 8/2/4/6 e .
SSTL135 | 1.35 8/2/4/6 e .
SSTL15_| 1.5 8/2/4/6/12 e .
SSTL18 | 1.8 8/2/4/6/12/16 T HE
SSTL18 I 1.8 8/2/4/6/12/16 T HE
SSTL25 | 2.5 8/2/4/6/12/16 T HE
SSTL25_Il | sy 2.5 8/2/4/6/12/16 O
SSTL33 | 3.3 8/2/4/6/12/16 e .
SSTL33_II 3.3 8/2/4/6/12/16 AN
LVCMOS10 1.0 2/4 SLLiE m
LVCMOS12 1.2 8/2/4/6 SLLiE m
LVCMOS15 15 8/2/4/6/12 @B
LVCMOS18 1.8 8/2/4/6/12/16 @O
LVCMOS25 2.5 8/2/4/6/12/16 @O
\L/\4CT3'C"3%S33’ L 3.3 8/2/4/6/12/16 S B
LPDDR 1.8 8/2/4/6/12/16 [L)%%DR K Mobile
PCI33 3.3 8/2/4/6/12/16 PC A AN £ 4

DS1231-1.0
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2 SN2

2.5 N i RE

% 2-2 Arora V 15K FPGA PRI HEHHMIA /O KB K &5 Al iR E

IO | MBS | Bank Veao(V) SRR | [
MIPI_CPHY 1.2/1.5/1.8 & i
MIPI 1.2/1.5/1.8 = &
ADC_IN 2.5/1.0/1.2/1.5/1.8/3.3 | 5 &
LVDS25 2.5/1.011.2/1.5/1.8/3.3 | & &
BLVDS25 2.5/1.011.2/1.5/1.8/3.3 | & &
RSDS 2.5/1.011.2/1.5/1.8/3.3 | & &
MINILVDS 2.5/1.011.2/1.5/1.8/3.3 | & &
PPLVDS 2.5/1.0/1.2/1.5/1.8/3.3 | & &
HSUL12D 1.2/1.0/1.5/1.8/2.5/3.3 | 5 &
HSTL12D_| 1.2/1.0/1.5/1.8/2.5/3.3 | 15 &
HSTL15D_| 1.5/1.0/1.2/1.8/2.5/3.3 | 15 &
HSTL18D_| 1.8/1.0/1.2/1.5/2.5/3.3 | 5 &
HSTL18D_lI 1.8/1.0/1.2/1.5/2.5/13.3 | 5 &
SSTL135D | ” /1?;.335/1.0/1.2/1.5/1.8/2.5 = -
SSTL15D_| 1.5/1.0/1.2/1.8/2.5/13.3 | 5 &
SSTL18D_| 1.8/1.0/1.2/1.5/2.5/13.3 | &5 &
SSTL18D_II 1.8/1.0/1.2/1.5/2.5/13.3 | &5 &
SSTL25D_| 2.5/1.0/1.2/1.5/1.8/3.3 | & &
SSTL25D_ I 2.5/1.0/1.2/1.5/1.8/3.3 | & &
SSTL33D_| 3.3/1.0/1.2/1.5/1.8/2.5 | 5 &
SSTL33D_ I 3.3/1.0/1.2/1.5/1.8/2.5 | 75 &
LPDDRD 1.8/1.0/1.2/1.5/2.5/13.3 | &5 &
LVCMOS10D 1.0/1.2/1.5/1.8/2.5/13.3 | &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 | & &
LVCMOS18D 1.8/1.0/1.2/1.5/2.5/13.3 | & &
LVCMOS25D 2.5/1.0/1.2/1.5/1.8/3.3 | & &
LVCMOS33D 3.3/1.0/1.2/1.5/2.5/1.8 | &
HSUL12 1.2 & &
HSTL12_| 1.2 & &
HSTL15_| 15 & o
HSTL15_lI s 1.5 T 5
= B g
HSTL18_| 1.8 & &
HSTL18_lI 1.8 & &
SSTL135_| 1.35 & &
SSTL15_| 1.5 & 4

DS1231-1.0

16(52)




2 SN2

2.5 N i RE

H AN ==
VO HKEHE | MuE4 | Bank Veao(V) ST ol
SSTL18 | 1.8 & 73
SSTL18 I 1.8 & 73
SSTL25 | 25 & 5
SSTL25 I 2.5 & 5
SSTL33 | 3.3 & 5
SSTL33_I 3.3 & 7
LVCMOS10 1.0 & 73
LVCMOS12 1.2 & 73
LVCMOS15 1.5 & 73
LVCMOS18 1.8 & 73
LVCMOS25 2.5 & 7
Il:\é?(;‘,MOS33/LVTT 3.3 A 75
LPDDR 1.8 & 7
PCI33 3.3 & 7
LVCMOS10UD12 1.2 & 7
LVCMOS10UD15 1.5 & 3
LVCMOS10UD18 1.8 & 3
LVCMOS10UD25 2.5 & 3
LVCMOS10UD33 3.3 & 3
LVCMOS120D10 1.0 & 7
LVCMOS12UD15 1.5 & 7
LVCMOS12UD18 1.8 & 7
LVCMOS12UD25 2.5 & 7
LVCMOS12UD33 3.3 & 3
LVCMOS150D10 1.0 & 3
LVCMOS150D12 1.2 & 3
LVCMOS15UD18 1.8 & 3
LVCMOS15UD25 2.5 & 7
LVCMOS15UD33 3.3 & 7
LVCMOS180D10 1.0 & 7
LVCMOS180D12 1.2 & 7
LVCMOS180D15 1.5 & 4
LVCMOS18UD25 25 = 4
LVCMOS18UD33 3.3 & 4
LVCMOS250D10 25 = 5
LVCMOS250D12 3.3 = 5
LVCMOS250D15 1.5 & 73
LVCMOS250D18 1.8 & 73

DS1231-1.0
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2 SN2

2.5 N i RE

— N N ANTT] b Y M %@%E
1/O % N Rt Fy/Z4y | Bank Vcecio(V) S RRIR i I T Vrer
LVCMOS25UD33 3.3 & %5
LVCMOS330D10 1.0 & %5
LVCMOS330D12 1.2 = &
LVCMOS330D15 3.3 & &
LVCMOS330D18 1.8 = &
LVCMOS330D25 25 & &
VREF1_DRIVER 1.8/1.2/1.5/2.5/3.3 & =
2.5.2 /O iB%§
K 2-8 & Arora V 15K FPGA 7= i i1 110 38 %5 1% o 3540 o
& 2-8 I/O B @Bt R~ EE
T T T T T ok T
I > I
:TXI TRIREG > :
| TO !
: GND —>, :
I N Q1 - I
: » OSER | QO "V ORMUX :_
: 4 ODELMUX
| |
| |
:DI » OREG > PAD
| o IODELAY |
| d |
| |
I, 1< . S |
K] 2-9  Arora V 15K FPGA 77 5 ) 110 B AR5 N BB -
29 /O ZBMATREE
r------------"--"-"- - - - -"---"-""-"-"--""-""—-""-""-"-— '|
: > cl
| IDELMUX
| > DI
PAD

DS1231-1.0

> IREG

—L > Q

» IDES

——LT—> Qo-Qm

oy N\ 324

Arora V 15K FPGA 7= 5[] 1/O 3848 i 4 e 3 B 2 F

18(52)




2 SN

2.5 N i RE

DS1231-1.0

IR

Kl 2-10 AIEIRFi IODELAY . B I/O #6847 IODELAY #itk, H™
Al L@ ZAREE /O AN delay F T 550 N A5 S O SERT
FF— B EIR IS 18] Tayunit, AL AT LR GLA 2EIR 25 ¥~ DLYSTEP.
IODELAY s ZEIRFF 8] A Tiotdly = Tdiyofiset + Tdyunit * DLYSTEP, S AEiR 5%
IRl N 2-3 Fios .

% 2-310DELAY RIEREE

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

2-10 IODELAY =&

K o |-
OFFSET DLY UNIT
SDTAP |
SETN | DLY ADJ
VALUE |

A3 =P i GE IS 1 77 3
o HAEH.
o ZhAE], AIEC G LRSI IR DI RE A R SC LB A T T A SE N
o HIEMNIEH.
/O 5%

K 2-11 N /O ZifEestish . AN 11O #HE AL AT Jmfiti N 271728 IREG.
217 4% OREG fl = A5 2975 TRIREG.

X

H

2-11 /O HHEHBREE
D Q— =
| CE
> CLK
> SR

!

e CE AIURIENKEFER(0: enable)siSHEFH(1: enable).
o CLK AIU4RIZA LFAMA K THEERA .
o SRALURIEARL/FSH SET/RESET = i (disable).
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2 SN

2.6 BORig ASHEHLAE it A IR

o HHEHRAURIEATES(DFF)IHiERS(Latch).
B H45H2% DES R B8 SER iR

Arora V 15K FPGA 7= fily 3 #5722 Fl LU 2 A0 B A 9F B L e ThRg, B
RN RN

%% 2-4 Arora V 15K FPGA PRI EH/H B R

SCHFIREER

i NIZ e 1:2/1:4/1:7/18/1:10/1:14/1:16 / 1:32

B H 1% e 21/41/71/81/710:1/16:1/14:1

2.5.3 /O iZE T {EHER

Arora V 15K FPGA 7= 110 iS22 Fp AR 0. & —Fp LA
T, VO(EL /0 Z 55 X)) )T DAL & i (5 5. BAES. INOUT
B9 k=B ES =856 MR HES).

KT 10 A TARR KK TGS, 1§2% UG304, Arora V o] #yf7il
JHETNGPIO) /" 15 »

2.6 BOREHSREN 7 ik 25 1RIR

2.6.1 &t

DS1231-1.0

Arora V 15K FPGA /=i fit 1 & K PUIR g B AL A7 1 2 TR . XLk
TPt as GEIRIL BRI HE D], DATRIIES, DA TEHA FPGA B, (Rt
FRNHOIR B SN E 2 (BSRAM), 24t 5 FhffERL: B rpt

(Single Port), XU #E, (Dual Port), XU 15 (Semi Dual
Port), % ECC Ihfgnth X i, (Semi Dual Port with ECC function)
K A, (ROMD.

F ' PR SBENAT GRS IOV P R e R R T R, DAR
;& BSRAM 2L (1) 5 FH Th g -

e —3:BSRAM %N 18 Kbits, #x =i Al E B A 36Kbits

o f4h4iiik %] 380MHz (£ Read-before-Write 1 T 230MHz)
o SCRFH HE I

® SRR FAE

o SCRFONX I M

o ¥ ECC ThRERI Dy W L, /Mt ECC kil f 245 T fe

o RFRIAFiEA
o Hd T B B K3 HF 72 bits
e ¥} byte-enable Tt
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2 ZE Ay

N
o3

2.6 BORig ASHEHLAE it A IR

® X AR I Dy X 1SS S AR 3 5 I et a7 . e Ao i AT
o AR U SRR AF A7 A it LSS I i
o HiEX L Normal # . Read-before-Write 1311 Write-Through 1

Y

o MNFAEIFFFLHA

iE!

e AroraV 15K 284 % # pPROM. pROMX9,
e SP, SPX9, SDPB. SDPX9B, DPB, DPX9B, SDP36KE ¥ ##14EIZE .

2.6.2 FHERECER

Arora V 15K FPGA 7= fi I HCIR B 5 BE M LAT-fifs 2% 7] S35 22 i) 08 i
B, N 2-5 Fis.

%+ 2-5 FiEsREEYIR
# ECC IhfE
ARG & R AR | W ARG D A | Dt 1 | R
A
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
16Kbits 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
2K x 9 2K x 9 2K x 9 - 2K x 9
18Kbits 1K x 18 1K x 18 1K x 18 - 1K x 18
512 x 36 - 512 x 36 - 512 x 36
36Kbits - - - 512 x 72 -
JeFrum R R, X0 R, v . 7 ECC IhAE R Dy Xk
1A 2 B IR s 2 ) s VAT P& R FH 9 B 2 RIS B AR 1E 2% UG300,
Arora V 7714 74BSRAM & SSRAM) /4 /75
2.6.3 ECC
Arora V 15K FPGA 7= fi i HUIR B S FEH AT 251k BSRAM N &
ECC Mtz tRb, == H T Eudi AL 4 S A7 ok 72 vp - AT B A J 2l 1. A
e {U7E SDP 512 x 64 1, #f ECC H izl & 2 1
® 7 FF 64-bit SRAM ##Eth 1 bit 5124 IE, 2 bits iRk
® 72-bit ECC #iHtrh A% 64-bit Z(¥ {7 F1 8-bit parity bits(12 5 17)
o F 31 fUMIZE 63 A3 FF 1 bit & 2 bits #5iRIFEN
DS1231-1.0 21(52)
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2 SN2

2.7 BUvE S A B

2.7 MFESAIBIER

2.7.1 DSP

DS1231-1.0

Arora V 15K FPGA 7= i 45 it) DSP & DSP Lite B BIE, %
DSP fi#h r Z a2 H P s e A5 5K, W FIR, FFT Wil
45, DSP BN Fpfefae . WIRA ARG .. RS S

DSP R T
o FLIME N 12x 12, 27 x 18 J 27 x 36 7 1 5 ik ok
48-bit {1 ARNE B8 BT
2T A T R ARG N 45 e L
T #2150 4% (Barrel shifter)
R S 55 S E & B (Adaptive filtering through signal feedback)
o SURFATAE AR K SN 55 % T Rt
o HlE AT THAE
A DSP 2Lt = Hi5r H pk:
o fIines
o IiLdm
o HAREHHIT
AIfNES
A DSP A& —/Marmes, SCIIn. FskAF AL IRe .
A INES AL T DSP By sl s, A P94 A\ i
® 26-bit fi A C;
® 1T 26-bit %A\ A B¢ SIA.
BEA 40N i R S A A7 A A U 55 AR 2
Fe%RE

A~ DSP B85 —A4> 27 x 18 HyFiZ#s MO(multipliers)fl—4~ 12 x 12 [
ek %e M1(multipliers), 3% 2% (multipliers)f TRIINES 2 5, Sk sc i ok
B, N AR H it AR S 1R A A7 A A RN 55 g A

Feik A% MO SR I B A AL
o —N27 x18 IikLes
o —M12x12 Feikds
o i~ DSP FJ AR E B —1> 27 x 36 Ffeikds

22(52)




2 SN2

2.7 BUvHE S A B

Feidids M1 ASCHFRCE O — > 12 x 12 Feikds.

Lok ds MO F3feids M1 RIS ECE N 12 x 12 Ffevkids, H ALU ffige
B, ATASEEE 12 x 12 SUM #.

HARiZEE R

A DSP & — MUK 48 A2 ALU, S Ieik et Thfg it — hn
SR, A N i R L i 38 SRR AT AR AR BRI S5 B, SCRFIRIA AR MO it
Feikas M1 it (B 48bit #:4F % D). ALU Z0B4 N & ALU %t I 1 el
A PRE_LOAD fH BhmiE iz 5 .

BIEEX
I R 5 AT LI DSP 2R R IERAR . #RAER T
o L ZR(multiplier)#i=
e ik R n#s(accumulator) iz
o RIANRFN R INAE

KT DSP Hith B ZVEANE R, 1ES% UG305, Arora V #7157 547
#HDSP) 1 /' 15F -

2.7.2 DSP Lite

DS1231-1.0

DSP Lite BEHRHE M1
® FF8x4. 10x6 K 12x12 LiF5 LA
® 24-bit I H AR IIZ HH T
o ZANIRIVERS TGk LARY A HE v
o 8 x4 FIEIEM 10 x 6 ek A TMA EAnThhE
o URFE AT AN KL% % Th i
A~ DSP Lite = H 2fey2: 48 AR R 18 48 B 0 9 350 70 4L R
N
1> DSP Lite 4% =4~ 10 x 6 Mgk ds Al — 4~ 12 x 12 fysikds. =

A~ 10 x 6 SRk at vl [N ECE OV =1~ 8 x 4 [Ffi%4s. &> DSP Lite SCHF
HATH A 8 x 4 1Tk dR.

BRiZEER
FA DSP A& — D=8 24 A7 ALU, 25 ek 28 ThRE R E— 22

M, XFE=AN10x6 (B8 x4) HsRikasit . ALU it N\ & ALU %t
SR IInEIE 5 .
BEER
T EHNIE 5 AT sl DSP Lite 2 M /ERia, H/ER=Run T
o ki (multiplier)Bi =t
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2.8 Gigabit Transceivers

e i 2N #% (accumulator) 5 5,
e i RN BN A AR =

2.8 Gigabit Transceivers

Arora V 15K FPGA 7= i 14— Transceiver Quad, %1~ Quad 7 ##

% 4 PR, BRSO SRR S RS (TX) M MR (RX),
SCREA 270Mbps F1] 12.5Gbps I #E %, SCH7 AR E H) PMA #1 PCS.

Transceiver Quad 45147~ & BN 2-12 fis. SCREFITM N T Frs:
PCI Express, V3.0 (2.5 Gbps /5.0 Gbps)

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

CEI-6G-SR (6.375Gbps)

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

CPRI (need soft IP support; soft IP available)

JESD204B (need soft IP support; soft IP available)

Rapid-10 (need soft IP support; soft IP available)
1000Base-X (need soft IP support; soft IP available)
10G-Base-R (need soft IP support; soft IP available)
SDI-TX/RX (need soft IP support; soft IP available)
SLVS-EC(RX) (need soft IP support; soft IP available)
Interlaken

2-12 Gigabit Transceiver 57~ EE

Bank 0 Bank 1

CHO PMA
X + RX

CH1 PMA
X + RX

Quad 0
Common Logic

Quad 1
CH2 PMA CH3 PMA CHO PMA CH1 PMA Common Logic CH2 PMA CH3 PMA

TX + RX TX + RX TX + RX TX + RX TX + RX TX + RX

CHO PCS
PCle PCS + Flexible PCS

CH1PCS
PCle PCS + Flexible PCS

CH2PCS CH3PCS CHOPCS CH1PCS CH2PCS CH3PCS
PCle PCS + Flexible PCS | PCle PCS + Flexible PCS | PCle PCS + Flexible PCS | PCle PCS + Flexible PCS PCle PCS + Flexible PCS | PCle PCS + Flexible PCS

FPGA Fabric

DS1231-1.0

PMA

A PMA 15 4 4 lane. 54N lane SCEREHE RN R aE A, A5
SEH TX A RX, H X FEA R R WK .
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2.9 PCI Express (PCle) Controller

B4 Quad HEEWAS PLL (— 8 LC PLL, 53— AR PLLD

Rk R SSC I H &l (Transmitter through tracking of
spread reference clock)

KK SRR R A, SCRFEAT 1 tap pre-cursor ¢ 1 tap post-
cursor %, &5 555N (Lane driver with programmable
transmitter equalization with 1 tap pre-cursor and 1 tap post-cursor to
improve signal integrity)

SRR AR, SR SR AU G (Voltage

mode/current mode lane driver with board AC coupling.)
SCRE EIE AT Y A SR [ 28 PE 2 5 2R (CTLE)

P s B B B AN E 4 1 &2 HL % (CDR), S22 +/- 5000ppm
PCI Express Beacon 15 5 7= 4= KAl

PCS

L H A% PCle PCS

RiFH PCS, ¥ PCS HE X

8b/10b/64b/66b Fi il A%/ RS %%

T TX EiEgs e

S RXEIESEE A CTC

FIH IF FIFO féifk 7 R Ge i1t

SCHE R IE AT 8/10/16/20/32/40/64/80 £ % #E v &

2.9 PCI Express (PCle) Controller

DS1231-1.0

Arora V 15K FPGA 7= i fu% PCle £ 5 M3k, il PCle #pid arse

I FPGAs 2 [a]f] E B SUHAE, IF¥ ASSP i ik %18 8] FPGA, Wbk
R 42 1] A B O AT I IE FHLE ZRIERC 4 (Host Bus Adapter, HBA).

PCle S MBI

LR P, #7& PCle 3.0 A

T X1, X2, x4 8

S ¥§ End Point 5%

Y ¥F Gen1 (2.5Gb/s). Gen2 (5Gb/s).

Y Ff % 75 BAR (Basic Adress Register), 71 BAR & &
S Lane #i%%

Bl S FF PN #fli%

S FF CrossLink JE #2245 1

Y ¥ Multicast
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2.10 MIPI D-PHY

7 ¥ ARI(Alternative Routing-ID Interpretation)#%
X #F IDO (ID-based Ordering)fi 4

Y Retimer (¥ & % % )MAF(EERE D

Y ¥ TPH (TLP Processing Hints)

Y FF ACS (Access Control Services)

% ¥f DPC (Downstream Port Containment)

X #F PTM (Precision Time Measurement)
SCRE H B B R B 58 B TR

MAC $z | 8% SCREISE. AHB S 2k 17 1) 27 7 75
SCREPIAMYI LT RE

IR R E IR w4 (Advanced Error Reporting,
AER) &3] S IE UKL (End-to-End Cyclic Redundancy
Check, ECRC).

MEFAIRCE NS BIE R B RN FPGA 22345 1%
JZ\ B pRR LK JE Dk w7 2% (N AR AL AT 8 55

7T PCle Controller X #4155, 1EZ% IPUG1020, AroraV

PCle Controller /117155 »

2.10 MIPI D-PHY

2.10.1 ##% MIPI D-PHY

DS1231-1.0

Arora V 15K FPGA 7= i N ikt % MIPI D-PHY, SZ£F MIPI D-PHY RX

J MIPI D-PHY TX. % D-PHY & T #4727~ 0 (Display Serial
Interface, DSI) FlH4T7H{% 411 (Camera Serial Interface, CSI-2).
FERHEW T

Y HpbRE (MIPI Alliance Standard for D-PHY Specification), 7
1.2,

Y HFHL A R (HS, High-speed)fiz, RX/TX A& 47 % & i il i 10
Gbps (4 N #zIEIE).

— > MIPI Quad, SZHF#R 2 DU Sol il E A po iE

TR IIFE(LP, Low-power)ER R, B HER N
10Mbps.

i?ﬂ‘ﬁ H/\ 1_L;FH Xj‘%o
Y FE MIPI D-PHY RX/TX 1:8 B0 5 1:16 fi=,
% #¢ MIPI DSI 1 MIPI CSI-2 %% 2.
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5

2.11 MIPI C-PHY

KT Gowin MIPI D-PHY B Z 45 5., 1§Z% UG296, AroraV

Hardened MIPI D-PHY /7557 .

2.10.2 GPIO X ¥f MIPI D-PHY RX/TX (MIPI IO)

Arora V 15K FPGA 7~ i) GPIO 3 #f MIPI 1O #5, i MIPI 10 1

LI MIPI D-PHY RX/TX 5&H T #4781 (Display Serial
Interface, DSI) fl& 41784438211 (Camera Serial Interface, CSI-2),
FH T 420l R 3% EAG B A5 508, MIPI D-PHY o3ty 2 .

FEREW T

YA ME (MIPI Alliance Standard for D-PHY Specification), A 1.2
SCRF il RXONT TX g4 1, AR s 2 508 I8 i 5 7] 1A 2.0Gbps
WA E(HS, High-speed)fiiat..

TEEXUEMRIIFE(LP, Low-power) i fF 5 2

SCRFHRATRIE(HS,  High-speed )& ¥4 o 7 17 5 . .

Y FE MIPI D-PHY TX 8:1 #5015 16:1 =,

SZF§ MIPI D-PHY RX 1:8 5 5 1:16 £z,

% ¥ ELVDS. TLVDS 5 MIPI 10 % 10 Type.

PEfl B EAE LP BT AT M0, HdlE Ry 10Mb/s.

2 EIE S5 2% IPUG948, Gowin MIPI D-PHY RX TX Advance

iRk 1

2.11 MIPI C-PHY

2.11.1 %% MIPI C-PHY

DS1231-1.0

Arora V 15K FPGA 7=/ N kA8 4% MIPI C-PHY RX & TX, A makr

Hepafe iR, E20E M TGS BRAC B4 2 18l i) ek SR AT 8 .

Y HEbRUE MIPI C-PHY V1.2,

—/~MIPI Quad, Hff% 3 A=A, eIl ni@n
2.5Gsps(=5.75Gbps, RX/TX) ¥4 A% i %

MIPI C-PHY RX S HFmndfR s, SCRFE 3 iz
MIPI C-PHY TX 3¢ 7 s i =X

SCREXURIRDIAERE N, B8 A% 4013 % B =y AT ik 10Mbps
RX 1 S #F De-skew Djf

RX CRFLPERT A, 5K Delta U&{H > 8dB
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>
s

I

2.11 MIPI C-PHY

o (FF ALP B (WJik)

2.11.2 GPIO 3% MIPI C-PHY RX/TX (MIPI IO)

DS1231-1.0

XA LLSEZEL MIPI C-PHY RX/TX.
F BN

o W Eikr#E MIPI C-PHY V1.2,

o UFF3AN=LMUEEIE

e U MIPI C-PHY RX

® I#F MIPI C-PHY TX

Arora V 15K FPGA 7 il: ) GPIO 3Z#f MIPI IO X, @id MIPI 1O
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2.12ADC

212 ADC

DS1231-1.0

Arora V 15K FPGA 7= i N E4E R T 8 iliE 10 bits Delta-sigma %4
s, B IKIHHE, (KIRHIRK delta-sigma ADC. 454 FPGA W] %
FEZ AL ST, DA EPERR R . BRI TG, 1% ADC A RA 20 F
PR S T FEE R R N ) B R AR SRR IR . [FR, FPGA #Rt=EEH
H AL E GPIO #2111 LL % ADC BiE 58211, #4:3] ADC ) H 8
TH, A DAY AR S A AN I R e R SRR K

FER AT
e ADC M: 24
o ZEHILI: NE
o {IFEFEE: 10 bits
o CKAERTEP: <2MHz
e ADC A E: 0~1V
e 60dB SNR
o RJIALIKASKEE: +/-2C
o HRALIKASKEE: +/-5mV

%T ADC B 2 V45 BiES% UG299, Arora V RIS FH 14
(ADC) /11 /15
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2.13 i

\

2 4Ky

A\

I

2.13 Bf4h

I b BE YR S AT 2 %) FPGA it geI N 22 B % . Arora V 15K FPGA
P RAE T B 4 R b 4% (GCLK), BE5ERER S a B, BT
GCLK %5, it T8 (PLL). EiER 4 HCLK A1 DDR 1% 284 1
B ik ot At DQS 25 A gt s

[&] 2-13 Arora V 15K FPGA = R A+$h %R

Gigabit Transceiver Bank

AHd-O IdIN

iued o/l

- GCLK MUX

€ueg o/l

AHd-A IdIN

- |DQS| |PLL||DQS|

L [ ]
/0 Bank 2 1/0 Bank 1

1 1/0 Bank I Hek HCLK_MRCC

2131 ~213.4 AHEERML, KT RPN SERE . BUH K&
DDR 771 2842 D #5040 kb - 20 DQS 255 2 #4115 BiE 5% UG306, Arora
V i £ 2 JE(Clock) HH P15 B »

2.13.1 £ EAth

Arora V 15K FPGA 7= 2 4t 16 4 /it 8. GCLK [T 2hikk B & H
B e . PLL %t . SERDES B8, HCLK Hy%nH DA iE L2k 7R,
15 FH & FH RO sk b dian N LB S G AR R e e, T S 4 R B BR S

2.13.2 &iEAT 8
Arora V 15K FPGA 7= i ) s i 20 HCLK, B K Hsh Al fm 2= 1%

Ae, AIRLSZRR /O seplimtE se B AL M, & 1M XHUR I B 7] 20 B B s A4 S
BOmB. —4 Bank ZFEUM HCLK, i 2-14 For.
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2 SN2 2.13 W4

& 2-14 HCLK =~EE

Gigabit Transceiver Bank

AHd-O IdIN

vyueg o/l

_—
— HCLK Bridge MUX
—————|
S
w
] PLL [ voBank
x L
= HCLK
T
o
) HCLK_MRCC
I
<
L D PLL D
| Qs | | | | Qs | — HCLK Output
[ | | | <t—— HCLK Input
1/0 Bank 2 1/0Bank 1

HCLK w] PAFR L5 FH P 5 FH I DhRE AR R 4 T s
o AN E RN PIEREAR LY, RTA)AMFT /O A A A E S

® I Bh AL, Az BN N BB AR A — B o A B, BT 10 2
AR

o ZNASHIEENR PhE RS
o IISIERIEEALE, HF L IR E R A I B E S

o & )Rkl B HCLK Bridge MUX #itk, WK HCLK B 85 532 LA
—/~ Bank #1. tt4h, HCLK BH81{E 5 M 10 Bank #E A 538 AT #5 2 FHAR
1O Bank 44

F!
MNFEENEEES, BIUNFER— 10 Bank, IKFHM5SZ 88 skew H/)h.
2.13.3 §iifEEf

BYURH IR A — Fh S s il B B, AR BAH 2R (PLL, Phase-Locked Loop)-
FIFH A5 (1) 225 I B A 5 8 1 B0 2 N B HR % 15 5 R A28 FAR A .

Arora V 15K FPGA /=i 11 PLL BBk gt 4R 4L ] LR & R B A, 1E
T AC B AN R S 00T DAEAT B Bh iR 5 1 B (5 AN 43 400) « AL R % . 25 b
RS TNRE

Arora V 15K FPGA 7= i ) PLL #EHUS R -
o HR T HET b
o B PLL, 1 BRARGRI ey R SRR 1/8 N 4

DS1231-1.0 31(52)
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214 &REEN

o  SCRPMIREAN G A L 4

o SR PUER

®  SCHRFY AR B AE (R B A IP)

e VCO TAEfi#{uH: 800 MHz ~ 2000 MHz
® CLKIN #ii#{ifl: 19 MHz ~800 MHz

2.13.4 DDR Zi#s5 O #HEIE DQS

2.13.5 %

Arora V 15K FPGA 7= i [1] DQS s f it 17 N Dhagk s #F DDR
TFAE B85 TR b 75 R

o L DQS fi A, BIPILIHEN 1/4 FAL
o NI ANZAT AR/ SR
o NAERZARIE MG NS T
o {Z{it DDR f e {5 5
e (¥f DDR3 5 Hi L5 il
DQS HHSCFF 2 Bl TAER L, HRBE AR B 10 8RR

fEN% CRU ARk 78, Arora V 15K FPGA 7= 44t 7 R id =F & 1
KE(LW) B LW — 5 Al LUEAR 2R, 245 DFF SR it ghffe
(CE). E&EAL (SET/RESET) f55: »n—JiH, &7 LIAEZHEL,
RN EEEIEE S

214 £ /{EEN

Arora V 15K FPGA =i H L& — ML MR E BN MY, HiziER
PPN EE S, 7 AERSEA R EAL, CFU A /O F 3517 a8
Pm] DA AT iR

2.15 fmizic 2

DS1231-1.0

Arora V 15K FPGA 7= i, 37 £ SRAM Zm#2, Hitk, SRk bHj5HER
BN E RSO g . 28R, B AT LR YR B B 7 SR L B B
PARIEAESN S Flash . FHLJS, GWSAT #44 MAMER Flash Hrisz B fc B %1
$53] SRAM 1,

Arora V 15K FPGA 7=k 1 32 #plk s ) JTAG Hic ok, 837
¥F GowinCONFIG Bt B #5;: SSPI. MSPI. Slave CPU. Slave SERIAL
M PCle. [FRIFRSZCHFE AN TR R SR M ik B SCRF
SEU fill &2 2448 . 2k OTP.
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2.15 iR E

DS1231-1.0

KT Arora V 15K FPGA 7= it B Z V4w FE Bl B A5 B 2% TBD.
ERAL

Arora V 15K FPGA 7= i, 3 Frifiid JTAG/SSPI/QSSPI gk # i it
goConfig I2C IP / goConfig JTAG IP 4T 52, RIS AF S RFEA R
WA TAERS IS DL T gn e N ik Flash 545 Flash (R3AE, gt i b o
AT DU IR A FIBCE I TR, SwiE5ERin, K- Pk RECONFIG_N
B # @1t Reboot 184 BI 1 58 S AEL . BRREMEE & R T 7E 2R i [a] K AH
N EAE WL

AR BN R SR E

Arora V 15K FPGA 7= i SZ Fr U RRARL S i %%, K H 128 bits [ AES
g, RN, S-S mo8 R B 5 1 2 e e, 75 FPGA
P2 R SO BRI T CRC RBR LI R E T 24 hi. Bkl &
AR AR SER AR IR N B 2 S A, BRI BE CEM RS . BB T YA
AL R A e R B T, AT AT P Tyt AT R A
SEU Handler

Arora V 15K FPGA 7= i N ik SEU Handler #i8, EA R B N A2 3
W (CMSER)II#E . SEU Handler #5 i id #7482 W 1510 B 4 A7 Aa I v] g
RN E R, AR R Ve B W inbA4 IE. SEU Handler BE7E
FPGA TAEMIFEIR, MGG @ i B 5ds, HHidtfr ECC Al CRC
REUG LT SRAT NS 1% . a0 AR v DA I, TFS1S B A48 5 i8R 4,
LW E RS 7] SRAM, MM 2L 1A BRI ECE I B 1.

SEU Handler i D RE M R0 F
e JET ECC fl CRC il Ak 1F &y
o CRC A%t 8 SRAM i F2 Tl ¥ & 11 bit 415

® ECC 7 #if5/ SRAM Frame ' 2 bit 5% 407 B 4 25 UL AR 4 1E1, 4
bits iR R &

MY S EEHET 2 bit IR BIRGS ARSI IE, FMERIES%E UG297, Arora
V SEU Handler B A $55.

o SUFFMIBIEH, Rl LIRS MR JE H 35 %D g
o SURFHIT IR bit FERVEANERAE, F T IIRERAEA VAL
o CRFERMAIREILEERL,

A5 YR ARIFRARBMESER.

orTP

Arora V 15K FPGA 7= i #2128 Bit [ OTP 2Z¥a], Hr— IR IMESFE.
Hrb Bit0O~Bit31 A P IX, RGuHili& s n] DA A b 25 18] A7 22 4t A A
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=
od

\

| 2.16 T I B IR 2%

BHE(E . Bit32~Bit95 & DNA [X, fFfiEaslt 64 fiME—riRfE B

2.16 B #hiRs7 A%

Arora V 15K FPGA /=i N ik T — N NI Bk Z 48, gttt F2H N
MSPI g A2 AL AL BP IR . P IR RE 3 2338 1T LUK P TS s
J, BEEE TESH, ATk 21k 64 R iR . i eh g ar bl
™ AL AR

fou=210MHz/Param.
!
H AR Param AHECESH, SeEX 3 F12~126 2 EAYEH.

DS1231-1.0
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3 AR 3.1 TAE%4E

S

iE!

BWARFEFN TR RTEEERNERAS SR, BH TEFHRITEERERNEBIRENH
2%, S¥SHTRIEARETHEERE TEFMETEERENEATERSIE.

3.1 T{EFH
3.1.1 #axtmATEE
® 31 R ATEE

e R0 | FME | BoKfE
FPGA Logic
Vce MHE, LV -0.5V 1.05V
Vcceio I/O Bank HJ& -0.5V 3.75V
Vcex B R -0.5V 3.75V
Vee 100 ?gﬁﬁ SRAM #1 PLL Regulator 05V 3.75V
V_EFUSE eFuse 5 AT H & -0.5V 2.07V
Gigabit Transceiver
VbbHA_Q* QUAD* P 8 iy s A4 FE FL -0.5V 1.98V
Vopa_a* QUAD* N EB A B it L & | -0.5V 1.05V
Voor_a* QUAD* TX 1% Sy £ H H 1 -0.5V 1.05V
MIPI
VDbDA_MIPI MIPI AR AR FOL H i {1k PR P -0.5V 1.05V
VDDX_MIPI MIPI BIH A B AL -0.5V 3.75V
Vbbp_MiPI MIPI AL 7 He B Ak He R -0.5V 1.05V
VbD12 MiPI MIPI il LP #5203 F T -0.5V 1.32V
ADC
Vee_anc | ADC it i LT -0.5V 2.07V
PSRAM
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B A w/ME =N
VDD_PSRAM PSRAM {51 5 & -0.5V 1.98V
VbbQ_PSRAM PSRAM %i#i ol 28 i) HE Y HE -0.5V 1.98V
FLASH
Ve Fiast | FLASH Bibk fft o i JE 0.5V 1.98V
B
Storage Temperature | i f7i7 )& -65°C +150°C
Junction Temperature | 4535 -40°C +125°C
312 EFETIERBHE

®I2WETIEEE
s R0 BOME | RO
FPGA Logic
Vee MHE, LV 0.87V 1.03V
Vccio I/O Bank H. /% 1.14V 3.465V
Veext!! B R 1.71V 3.465V
Vce Lbo W SRAM #1 PLL Regulator H £ | 1.14V 2.75V
V_Eeruse @ eFuse 5 AT H/E 1.62V 1.98V
Gigabit Transceiver
VDDHA_ @* QUAD* P 38 vy s A4 F F s 1.71V 1.89V
Vopa_ * QUAD* P F 540 L it it L FA 0.87V 1.03V
Voor_ o QUAD* TX &1k sify £ FL HL 0.87V 1.03V
MIPI
VbDA_MIPI MIP1 ARBRAR AL A i o fEL 0.855V 1V
VbDx_MIPI MIPT 52 He s 30U 58 B £ Ho r 1.71V 3.465V
VbbD_MIPI MIPI 50 7 v B Ak He L 0.87V 1.03V
VbD12 MIPI MIPI il LP #520 f T 1.14V 1.32V
ADC
Vee_anc | ADC BBt LR 1.62V 1.98V
PSRAM
VDD _PSRAM PSRAM it H1 Hi [ 1.71V 1.89V
VbbQ_PSRAM PSRAM 48 L 26 1 B HE R 1.71V 1.89V
FLASH
Vee FLask | FLASH i fit s s 1TV 1.89V
1B
ToauT S (- IR -40°C +105°C

E!

o U YT fii FI N2 w4 P, Veex 2K T-55T 3Vs
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3.2 ESD %

o
o

Veex=1.8V i, 10 # N4 i Fmax 232 3IfR&|, % F>600Mbps K]
BN N, Veex B E K T2T 2.5V,

o [PIYAFEEE eFuse MMk, X/>HLUE A LL#z GND X floating .

o ILULEIREE PCB L2 AR, W 2T AR IR 152
&, R IR A2 22 A PR K 7K

3.1.3 Bif EARIE
< 3-3 iR AR
S FR R w/MA HARUE IZONEN
Vec Ramp LR E b TR 0.1mV/us TBD 15mV/ps
3.1.4 BIER T
< 3-4 AAGR T
B2 S 5 A /O 25 = PNIE
A N IR FE
Ins (Input or I/O leakage current) 0<Vin<ViH(MAX) Vo 150uA
by N s LI TDI, TDO,
Ins (Input or I/O leakage current) 0<Vin<ViH(MAX) TMS,TCK 120uA
3.1.5 POR %¥1%
%2 3-5 POR BESH
B4 Eiipa 4 Fx S AU
Nt s s Vce 0.69V
POR HiJE F%Ev%%mnﬁ%k%f” Veex 1.5V
ower-on reset voftage Vccio (Bank10) 1.05V
3.2 ESD 14§k
% 3-6 GW5AT ESD - HBM
At HBM
HBM >2000V (GPIO)
GWSAT-15 HBM 21000V (Gigabit Transceiver , MIPI C-PHY, MIPI D-PHY)
%% 3-7 GW5AT ESD - CDM
i CDM
GW5AT-15 CDM = 500V
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3.3 DC Hi /<4

3.3 DC ES ¥4
3.3.1 #ET{ESEER DC BBSFit

& 3-8 EFTIESEEINR DC BB S5
R FA RAME | SURME | BORME
o /0 % NI I (Input | Vecio<VIN<VIH(MAX) - 210uA
Bl or 110 leakage) 0V<Vin<Vccio - 10uA
0<Vin<0.7Vccio,
o Pull Strength=Strong 400uA
Vo J:h.EE{FL 0<VIN<0.7Vccio,
lpu (I/O Active Pull-up _ , -150uA
Pull Strength=Medium
Current) 0<VIN<O 7V
<VIN<0.7Vccio,
Pull Strength=Weak -S0uA
ViL(MAX)<Vin<Vcclo, _
NI Pull Strength=Strong 400uA
/O i HLi
: ViL(MAX)<Vin<Vccio,
lpD (I/O Active Pull- Bull h=Medi 150uA
down Current) ull Strength=Medium
ViL(MAX)<Vin<Vcclo, 50uA
Pull Strength=Weak
/0 HL%%
c (I/O Capacitance) opPF 8pF
Vceio=3.3V,
Hysteresis=ON i 400mV
Vceio=2.5V
- - 250mV
i NIR ¥ (Hysteresis Hyste_reS|s—ON
Y for Schmitt Tri Veao=1.8V, - 150mV
HysT | for Schmitt Trigger Hysteresis=ON
inputs) Vccio=1.5Y, ) 30mV
Hysteresis=ON
Vcecio=1.2V,
Hysteresis=ON 40mv
3.3.2 B7SHLR
* 39 BSHIR
2R EfEpa AR | s AYE
lcc Core HLIE HEIA LV A -
lcex Veex HIEHETR (Veex=2.5V) LV fRA -
lccio I/O Bank H i HE it (Vecio=3.3V) LV fRA -
lcc_Lpo M E Regulator ### HLIi LV A -
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3 MU 3.3 DC HUH5ME

!
[MHEBENKFZ AR 25°C,
3.3.3 /O #HEFET/EFRH
+ 3-10 /O HEFETIEEH
i 3T M AEY Veoio(V) HIAXT BT VRer(V)
5/ ME TR AE S YN 5 /ME 1T AE S YN
LVTTL33 3.135 3.3 3.465 - - -
LVCMOS33 3.135 3.3 3.465 - - -
LVCMOS25 2.375 2.5 2.625 - - -
LVCMOS18 1.71 1.8 1.89 - - -
LVCMOS15 1.425 1.5 1.575 - - -
LVCMOS12 1.14 1.2 1.26 - - -
SSTL15 1.425 1.5 1.575 0.68 0.75 0.9
SSTL18 | 1.71 1.8 1.89 0.833 0.9 0.969
SSTL18 I 1.71 1.8 1.89 0.833 0.9 0.969
SSTL25 | 2.375 2.5 2.645 1.15 1.25 1.35
SSTL25 I 2.375 2.5 2.645 1.15 1.25 1.35
SSTL33 | 3.135 3.3 3.465 1.3 1.5 1.7
SSTL33 i 3.135 3.3 3.465 1.3 1.5 1.7
HSTL18 | 1.71 1.8 1.89 0.816 0.9 1.08
HSTL18 i 1.71 1.8 1.89 0.816 0.9 1.08
HSTL15 1.425 1.5 1.575 0.68 0.75 0.9
PCI33 3.135 3.3 3.465 - - -
LVPECL33E 3.135 3.3 3.465 - - -
MLVDS25E 2.375 2.5 2.625 - - -
BLVDS25E 2.375 2.5 2.625 - - -
RSDS25E 2.375 2.5 2.625 - - -
LVDS25E" 2.375 2.5 2.625 - - -
SSTL15D 1.425 1.5 1.575 - - -
SSTL18D | 1.71 1.8 1.89 - - -
SSTL18D I 1.71 1.8 1.89 - - -
SSTL25D | 2.375 2.5 2.625 - - -
SSTL25D I 2.375 2.5 2.625 - - -
SSTL33D | 3.135 3.3 3.465 - - -
SSTL33D i 3.135 3.3 3.465 - - -
HSTL15D 1.425 1.575 1.89 - - -
HSTL18D | 1.71 1.8 1.89 - - -
HSTL18D I 1.71 1.8 1.89 - - -
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3.3 DC H 851k

!

£ True LVDS &Y Bank Vccio & E A 2.5V,
3.3.4 i I/0 DC B S 4514

+ 3-11 §i§ /O DC R 54
P Vi ViH VoL Vo!-| loc" | [onl™
Min | Max Min Max (Max) | (Min) (mA) | (mA)
2 -2
4 -4
6 -6
I§VCM083 -0.3V| 0.8V 2.0V gasy | 04V Veeo AV R
LVTTL33 12 -12
16 -16
0.2V Vccio-0.2V | 0.1 -0.1
2 -2
4 -4
LVCMOS2 Vcecio+0. | 0.4V Vooi0-0.4V 2 ©
5 -0.3V| 0.7V 1.7V 3 ' 8 -8
12 -12
16 -16
0.2V Vccio-0.2V | 0.1 -0.1
2 -2
4 -4
0.4V Vo004V O ©
LVCMOS1 0.3V 0.35x 0.65 x Vccio+0. 8 -8
8 Vccio Vccio 3 12 12
16 -16
0.2V Vceio-0.2V | 0.1 -0.1
2 -2
4 -4
LVCMOS1 0.3V 0.35 x 0.65 x Vceio+0. | 0.4V Vccio-0.4V | 6 -6
5 Vccio Vccio 3 8 -8
12 -12
0.2V Vceio-0.2V | 0.1 -0.1
2 -2
+ 4 -4
;VCMOS1 -0.3V 3’0305@)( ?/fc?ox ;/cmo 0. 0.4V Vccio-0.4V 5 5
8 -8
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3 MU 3.3 DC A UHiE

% Vi ViH VoL VoH lou | lont"
Min | Max Min Max (Max) | (Min) (mA) | (mA)
0.2v Vcceio-0.2V | 0.1 -0.1
LVCMOS1 0.35 X 0.65 X 2 -2
0 0.3 | oo Voon 1.1V 0.4V Veeo-0.4V - »
PCI33  -0.3V| 0.3 x Vcco 0.5 x Voco | Voco+0.3 3‘C1C’; 0.9xVeco | 1.5 05
Vccol2-
SSTL33 I -0.3V| VRer-0.2V | VRer+0.2V | Veco+0.3) o Veco/2+0.6 | 8 -8
SSTL33_Il -0.3V| Vrer-0.2V | VRer+0.2V | Vcco+0.3 g%CO’Z' Vcco/2+0.8 | 13.4 | -13.4
VREF- Vrer+0.15 Vccol/2- | Vcco/2+0.6
SSTL25_| | -0.3V| o7y v Veco+0.3) 4 e ] 8 -8
VREF- Vrer+0.15 Vccol/2- | Vcco/2+0.8
SSTL25_II| -0.3V| "7y v Veco+0.3] e ] 134  -13.4
VREF- VRrer+0.12 Vccol/2- | Vcco/2+0.4
SSTL18_I 03V 00ey | sy Veco+0.3) o7 7 8 -8
VREF- VRrer+0.12 Vccol2-
SSTL18_II 03V 00ey | sy Veoo+0.3 & Vcco/2+0.6 | 13.4 | -13.4
VRer+ Vccol/2- | Veco/2+0.1
SSTL15_| | -0.3V| Vrer-0.1V | o', Veco+0.3 0575 | 75 8 -8
SSTL135_ VREF- Vrer+0.09 Vceco/2- | Veco/2+0.1
| -0.3 0.09V Vv Vcco+0.3 015 5 8 -8
SSTL12_1|-0.3 | VRer-0.1V | VRer+0.1V | Vcco+0.3 3‘0202 0.8 xVoco | 0.1 | -0.1
HSTL18_l| -0.3V| Vrer-0.1V XF;E\T Veco+0.3) 040V | Vcco-0.40V|8 -8
HSTL18_ Il -0.3V| Vrer-0.1V XF;E\T Vecot+0.3| 0.40V | Veco-0.40V| 16 | -16
HSTL15 1| -0.3V| Vrer-0.1V XF;E\T Vcco+0.3| 0.40V | Veco-0.40V | 8 -8
HSTL15 1l -0.3V| Vrer-0.1V XF;E\T Vcco+0.3| 0.40V | Veco-0.40V | 8 -8
HSTL12_1| 0.3V VRer-04V "R veeot0.3 02X | 08xVeco |8 | -8
0.1V Vcco
VREF- VRer+ 0.2 x
HsUL12 | -0.3 | %3y 0.13V Veco+0.3) |~ 0.8 xVcco | 0.1 | -0.1
!

ME—4™ Bank Fi A 10 R A DC B RHI(E3E source #0 sink): [E—4™ Bank Fif 10 B9
BHZRAEEAT n*8mA, nEKRiZ Bank #35|H A 10 HE.
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3 WA 3.3 DC LA
3.3.5 4 /O DC BB 5 4$51¢
% 3-12 £4 /O DC S 454
f | ik WA 1 Rb RERK
. Half the Sum of
:H: /% M,
Vicm LA N L the Two Inputs 0.3 235 |V
N \ . . Difference
AN AT
Vio Iﬁﬂf’#ﬁ\”ﬁﬁﬁg'ﬁere”t'a' Between the 1ioo 3i50 600 | mV
nput Threshold) Two Inputs
R . Power On or
Iin a1\ HLI (Input Current) Power Off _ - 20 | uA
7= 1551 H F s (Output (Vop - Vom), Rt
Voo Voltage Differential) =100Q 250 1350 600 |mv
ZE K5t PR R AR AT ]
AVop (Change in VOD Between - - 50 mV
High and Low)
A tH 7% (Output Voltage (Vop + Vom)/2, 1.37
Vos Offset) Rt = 100Q 1.125 | 1.25 5 VvV
it =% 4k (Change in
AVos VOS Between High and - - 50 mV
Low)
~ . Vob = 0V it
I o I . - - 12 A
S sk 3:zhith o L e m
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3 S 3.4 AC FFohiit
3.4 AC Frx45t4
3.4.1 Gearbox FF<%51%
%% 3-13 Gearbox B} &%
B/ A RAE <K )
FMAXiopr 1:2 Gearbox i\ 10 f K HATH% 400 Mbps
FMAXipesa 1:4 Gearbox fii A\ 10 i KHATHR 800 Mbps
FMAXipesx 1:8/1:10 Gearbox #i A\ 10 i KHATH R 2000 Mbps
FMAXoes14 1:14Gearbox i\ 10 Ok H AT 2000 Mbps
FMAXipes1s 1:16 Gearbox iﬁﬁ)\ 10 %i%ﬁf@% 2000 MbpS
FMAXipess2 1:32 Gearbox #i A\ 10 K AT % 2000 Mbps
FMAXopDR 2:1Gearbox #irth 10 f K HATH AR 400 Mbps
FMAXoser4 4:1 Gearbox %t 10 K HATH R 800 Mbps
FMAXoserx 8:1/10:1 Gearbox it 10 F K HATHF 2000 Mbps
FMAXoserx 8:1/10:1 Gearbox #ith 10 i KHATHZ 2000 Mbps
FMAXoser16 16:1 Gearbox %t 10 ok H AT A 2000 Mbps
3.4.2 AR $hiiRsH 28 X F
+ 3-14 R AR SRS 8 FF <4514
R Wi B e /ME HAME B KAE
P s B L
?;%23;&% i th (0 to 199.5 MHz | 210MHz 220.5MHz
fmax ST,
D =5 Ba 5 % ( -
HT’EEFT{LE/ZJ%Eiﬁuﬁ/J\$( 40 to 189 MHz 210MHz 931MHz
+1007C)
toT i Hi 44 Duty Cycle - 50% -
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3 AR 3.4 AC JFKHs1E
3.4.3 PLL FFR451E
3 3-15 PLL FFc4it
" o REZR N -
¥ ik T > Bfr | &%
Finmax Maximum Input Clock Frequency 800 800 MHz
Finmin Minimum Input Clock Frequency 19 19 MHz
Maximum Frequency at the Phase
Frromax Frequency Detector 400 400 MHz
Minimum Frequency at the Phase
FrromN Frequency Detector 19 19 MHz
FinaiTTER Maximum Input Clock Period Jitter < 20% of clock input period or 1 ns Max
Minimum Allowable Input Duty Cycle: o
19-49 MHz 25 25 e
Minimum Allowable Input Duty Cycle: o
Finouty 50-199 MHz 30 30 %
Minimum Allowable Input Duty Cycle: o
200-399 MHz 35 35 %
Fvcomin Minimum PLL VCO Frequency 800 800 MHz
Fvcomax Maximum PLL VCO Frequency 1600 1600 MHz
E Low PLL Bandwidth at Typical 1 1 MHz
o High PLL Bandwidth at Typical 4 4 MHz
TSTATPHAOFFSET gt:ttgl)cijtz hase Offset of the PLL +/- 50 +/-50 ps
PLL Output cycle-cycle Jitter Thru
HCLK = 100MHz <300 <300 ps 3
PLL Output cycle-cycle Jitter Thru
Tumrer_ccs_Her | HCLK <100MHz <30 <30 mUl
K PLL Output cycle-cycle Jitter Thru
PCLK = 100MHz <400 <400 ps
PLL Output cycle-cycle Jitter Thru
PCLK <100MHz <40 <40 mUI
PLL Output period Jitter Thru HCLK
= 100MHz <300 <300 ps
PLL Output period Jitter Thru HCLK
TUTTER_PJ_PCLK <100MHz =0 =0 o
- PLL Output period Jitter Thru PCLK
=100MHz <400 <400 ps
PLL Output period Jitter Thru PCLK
<100MHz <40 <40 mUI
PLL Output Clock Duty Cycle
Toutputy Precision <50 <50 mUl 1,4
TLockmax PLL Maximum Lock Time 1 1 ms
Foutmax PLL Maximum Output Frequency 800 800 MHz
Foutmin PLL Minimum Output Frequency 6.25 6.25 MHz 2
TexTrovAR External Clock Feedback Variation < 20% of clock input period or 1 ns Max
RSTwneuse | Minimum Reset Pulse Width 10 | 10 | ns
E!
o IZMIXBIERETEHSINNER.
o X%l Cascade #R\Af, %/ Divider A] LA R EX SR F XAV H SRR,
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3.5 Gigabit Transceiver 454

o IHEHMSFMARNIREX, ZNAKEETRE SO RIRIEABMNIR.

o FAFPEIH 10 LAY duty cycle T4 Clock Tree HISZIN

3.5 Gigabit Transceiver $§{%

3.5.1 Gigabit Transceiver DC $§1%

% 3-16 Gigabit Transceiver DC #§1%

AR iR - Yus Min. Typ. Max. Units
Transmitter
output swing is
Differential peak-to-peak | setto maximum
VOUTuir p2p | output voltage setting - - Vdda mV
DC common mode output
VOUTcm voltage Equation based Vdda/2 mV
Differential output
Rsrc_term resistance - 100 - Q
Transmitter output pair
(TXP and TXN) intra-pair
Tintrapairskew skew - 2 12 ps
Differential peak-to-peak
input voltage (external
VINuiff_p2p AC coupled) 200 - 2000 mV
DC coupled
VIN Absolute input voltage VDDT = 0.9V =300 - Vdda mV
Common mode input DC coupled
VINcwm voltage VDDT = 0.9V - - 500 mV
Differential input
Rerm resistance - 100 - Q
Recommended external
Cexr AC coupling capacitor - 100 - nF
3.5.2 Gigabit Transceiver FFX$F1%
| 3-17 RGIRMBEUER BRI
AT 1 Cc2 5
S/ K1 © ifi
Wire Bond Wire Bond
. I RN IH R (M TE) 8 8 Gbps
*}iﬁmﬁﬁ (:D\)ﬂl‘_lu\jﬂl‘) W = R z[3] .
B/NHER 270 270 Mbps
26 7 17 ORI E (B HLJE) 8 8 Gbps
B SN 270 270 Mbps
!
o KA R HBIEREER.
o DPIMFEIIRMA, mARBIBERFERE PCIE 3.0 FrEZH.
o PIMZ AR,
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3 AR 3.6 ZwiEdE O P Anit
% 3-18 PLL 4514
cl/cC2
S R £
475/ Hik 363 N Max B
Channel PLL AR 1.25 6.5 GHz
Quad PLL 0 AR 1.25 6.5 GHz
Quad PLL 1 TAREH 3.8 6.5 GHz
Output lane divider!! 1/2/4/8
iE!
@ ZfE A Output lane divider AT LASCIR E KR E
3R 3-19 SERPHIFRHFIE
are co/c1l/c2 :
ES B M : Units
Min. Typ. Max.
Reference clock
FGreFcLKk frequency range 20 - 800 MHz
TRREFCLK Reference clock rise time | 20% — 80% - 200 - ps
TrREFCLK Reference clock fall time | 80% — 20% - 200 - ps
Reference clock duty Transceiver PLL

TbcREFCLK cycle only 40 50 60 %

& 3-20 PLL iR EiEHD

co/ci/c2
i R _ Units

& fHid Min. Typ. Max. !
TepLLLOCK Initial PLL lock — - 2 ms

3.6 IO FARE

Arora V 15K FPGA 7= 2 £ Z ' GowinCONFIG it & #%z0: SSPI.
MSPI. Slave CPU. Slave SERIAL /% PCle, £4ERHES % xxx.

DS1231-1.0
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4 BT IRE R 4.1 A dn 4

4%%14% BER

4.1 BHEHZ

4-1 SRR ERBI-ES

GWXXX - XX X XXXXXX ES

Product Series — T 1T T I Optional Suffix

GWS5AT ES Engineering Sample
GW5ART

GWS5ANT Package Type

GWS5ANRT MG132 (MBGA132, 0.5mm)

Core Supply Voltage
LV: 0.9V

Logic Density
15: 15.1K LUTs

4-2 Bt 75 %R FH-Production
GWXXX - XX X XXXXXX AX

Product Series ——

GWSAT Grade -
GW5ART A Automotive
GWS5ANT

GWS5ANRT gp eed

Core Supply Voltage

Package Type

LV: 0.9V MG132 (MBGA132, 0.5mm)

Logic Density
15: 15.1K LUTs

E!

o AT MNEHELXAREMREIESE 1.3 HEERIIR.
o HHRIREFHRA/NEE (LitleBee) Rk M REERIERHRE L.
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4 BT IRE R 4.1 B4

o SnstREFHRRAIARIRR, 0 C2/I11, C1/10F. TRIFERAMEIIRIR
A, FAE— SR AT AER#E T A ()@l A(C). Tl fs=iRE 1007C,
Al feEiRE 85C, FUR—SHMERMIRNATHEREFER 2, ETWRN
RREFRNA 1,
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4 BT IRE R

4.2 FREE AR IR R

4.2 st E AR RG]

PR A A R I EN] R HEE, e 4-3 Fros.

& 4-3 SBEEHRFRIATRA

Part Number —— X)XXXX XXXXXXXXXX XXXX

o
GOWINEZE

Date Code —»YYWW XXXX
Lot Number —»LLLLLLLLL

iE!

Part Number'
Part Number™
Date Code

Lot Number

MEBEEEGE—ITE5E TR “Part Number”.

DS1231-1.0

> XXXXX XXXXX

— P XXXXX XXXXX

> YYWW XXXX

— > LLLLLLLLL

49(52)




5 KT AFM 51 FMAE

D4

%

51 FHRAR

Arora V 15K FPGA 7= i 5 ds F- M = ZLAHE = = - 34K Arora V 15K
FPGA 7= MR . 72 s B, BN WS DL 83T
s, WO P PUE T =2 54K Arora V 15K FPGA 7= i, A B8
TSR R

5.2 R 3CH

B o SR M s www.gowinsemi.com.cn T UL R #L. BE LA
ARSI

e UGY983, Arora V 15K FPGA /= indt 3 5 5 Tt
o UG1224, GW5AT-15 234+ Pinout Fjiff
e UG1120, GW5ART-15 #3/F Pinout Ffiff

5.3 Kig&. HgB&iE

R 5-1 AN AT BRI ARG . RIS RAH OB X o

£ 51 RiE, BRI
RiE GimsiE AR P
ADC Analog to Digital Converter T W
AER Advanced Error Reporting AR S
ALP Adaptive Low Power H & NAK DI FE
ALU Arithmetic Logic Unit HARZ T
BSRAM Block Static Random Access Memory PUIRE A BENLAF 1 35
CFU Configurable Function Unit AIACE VIRE T
CLS Configurable Logic Section A fiC B AR B
CMSER Configuration Memory Soft Error Recovery | Bt & P AFHEHR KR
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5 XFAFM

5.3 Rif. 4Em&iE

RiF GimsiE 2R P
CRU Configurable Routing Unit A g R AT 2R T
(o] Camera Serial Interface AT R AR R
CTC Clock Tolerance Compensation IR o 2% 22 4 M
CTLE Continuous Time Linear Equalizer TEGLIN [ 28 1 3 i 7
DCS Dynamic Clock Selector BRI P E AR
DFF D Flip-flop D filt i 2
DNA Device Identifier WAAMRRRT
DNL Differential Non-Linearity Z o AR
DP True Dual Port 16K BSRAM 16K Xt 1 BSRAM
DSI Display Serial Interface AT B0
DSP Digital Signal Processing N EEEREY
ECC Error Correction Code 2 FEhL
ECRC End-to-End Cyclic Redundancy Check iy 2] 3 I P TU AR AL B
ESD Electro-Static Discharge i FELICFR,
FIFO First In First Out Jeit et
FPG FCPBGA FCPBGA 3%
FPGA Field Programmable Gate Array W AT gt 11 REF
GCLK Global Clock 4 Ry B A
GPIO Gowin Programmable 10 E(.zﬂowm IR
GSR Global Set/Reset SS9 R=KDAN=KIA
HCLK High Speed Clock e I
INL Integral Non-Linearity R AR gt
OB Input/Output Block A N A
LUT Look-up Table HmHE
LW Long Wire K2k
mDRP Mini Dynamic Re-Program Port TR ) 28 P G R i 1]
MIPI Mobile Industry Processor Interface FEanAT AL 42 1
OTP One Time Programmable — M) g A
PCle Peripheral Component Interface Express SN bR
PCS Physical Coding Sublayer BT e P
PLL Phase-locked Loop BUAHER
PMA Physical Medium Attachment PR =
REG Register AT A

. 16K £ X i
SDP Semi Dual Port 16K BSRAM BngMX i H
SEU Single Event Upset LY A e
SP Single Port 16K BSRAM 16K H.35 1 BSRAM

DS1231-1.0
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5 R TATF i

5.4 BORSCRF S It
ARIE Fimgils G =y ]
AN j? g \
SSRAM Shadow Static Random Access Memory ﬁ,%ﬁﬁjﬁ%'“ BELAF i
TDM Time Division Multiplexing i 55 H

54 BRI HERR

DS1231-1.0
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