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SEeF eSS

U1A

I0T74A/LVDS/DQO
I0T74B/LVDS/DQO

I0T78A/LVDS/DQO
I0T78B/LVDS/DQO

g | I0T85AILVDS/DQSO
5| 10T85B/LVDS/DQSO
g | I0T87ALLVDS/IDQO
7| 10T87B/LVDS/DQO

-~ 10T91B/LVDS/DQ1
I0T93A/LVDS/DQ1
- I0T93B/LVDS/DQ1
-1 I0T95ALVDS/DQ1
7 10T95B/LVDS/DQ1

§ | IOT97A/GCLKT_0/LVDS/DQ1

I0T97B/GCLKC_0/LVDS/DQ1
g | I0T99AILVDS/DQS1
5| I0T99B/LVDS/DQS1
I0T102A/LVDS/DQ1
7| 10T1028/LVDS/DQ1
;| I0T104ALVDS/DQ1
| I0T104B/LVDS/DQ1
| I0T106A/LVDS/DQ1
I0T106B/LVDS/DQ1
| I0T10BA/GCLKT_1/LVDS/DQ2

1 I0T108B/GCLKC_1/LVDS/DQ1

IOT76A/TPLLO_T_IN2/LVDS/DQO
I0T76B/TPLLO_C_IN2/LVDS/DQO

IOTBOATPLLO_T_IN/TPLLO_T_FB4/LVDS/DQO
I0T80B/TPLLO_C_IN3/TPLLO_C_FB4/LVDS/DQO
IOT82A/TPLLO_T_IN4/TPLLO_T_FB3/PCIE_HOST_RSTN/LVDS/DQO
I0T82B/TPLLO_C_IN4/TPLLO_C_FB3/PCIE_HOST_RSTN/LVDS/DQ0

_INO/LVDS/DQO
" INO/LVDS/DQO
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MODEO

uD
c L7
Ci | I0B1ALVDS/DQT2 I0B71A/BPLL1_T_IN3/BPLL1_T_FB4/LVDS/DQY |~g
~—F6 | I0B1BLVDSIDQT2 10B71B/BPLL1 _C_IN3/BPLL1_C_FB4/LVDS/DQ9 || ¢
~—F5 | IOB3A/BPLLO_T_IN3/BPLLO_T_FB4/LVDSIDQ12 T0BG9IA/LVDS/DQY ps
4| I0B3B/BPLLO_C_IN3/BPLLO_C_FB4/LVDS/DQ12 10B69B/LVDS/DQY [~pg
b3 | IOBSA/BPLLO_T_IN/BPLLO T_FB3/LVDS/MBEZABPLL1_T_IN2LVDS/DQ9 [~py
D2 | I0BSB/BPLLO_C_IN4/BPLLO_C_FB3/LVDSMB6ZB/BPLLI_C_IN2LVDS/DQY [~
—pi | IOB7ALVDS/BAT2 IOBB5A/LVDS/DQY 3
~—F4 | I0B7BLVDS/DQ12 10B65B/LVDS/DQY [~j7
~—F3 | IOBOALVDS/DQT2 I0B62A/LVDS/DQSY |~jg
—g3 | I0B9BLVDSIDQT2 10B62B/LVDS/DQSY {13
—1 | I0B12A1LVDS/DQS12 IOBS0A/LVDS/DQ10/DQS_910 [~y
~—F5 | I0B12B/LVDS/DQS12 I0B50B/LVDS/DQ10/DQS_910 |75
F1 | IOB14ALVDS/DQ12 B4BA/LVDS/DQ10 |7
G3 | 10B14BILVDS/DQ12 10B48B/LVDS/DQ10 [~y
G1 | 10B1BALVDS/DQ12 IOB44ALVDS/DQS10 [y
—Hz | I0B16BILVDS/DQ12 10B44BILVDS/DQS10 [z
“—Hi | IOB18AIGCLKT 121.vDS/DQ11 10B42A/LVDS/DQ10 (3
~—Ha | I0B18B/GCLKC_12/LVDS/DQ11 10B42B/LVDS/DQ10 3
~Ha | IOB20A/GCLKT _151VDS/DQ11 I0B40A/LVDS/DQ10 sy
~—H7 | I0B20B/GCLKC_15/LVDS/DQ11 I0B40B/LVDS/DQ10 ({5
G6 | 10B22A/LVDS/DQ11 I0B3BA/GCLKT _13/LVDS/DQ10 (g
He | 10B22B/LVDS/DQ11 I0B38B/GCLKC_13/LVDS/DQ10 g
~—Hs | I0B24ALVDS/DQ11 I0B35A/GCLKT_14/LVDS/DQ10 (3
L4 | 10B24B/LVDS/DQ11 10B35B/GCLKC_14/LVDS/DQ11T |5
L3 | I0B26ALVDSIDQST1 3ALVDS/DQ1T [T
—Ja | I0B26B/LVDS/DQS11 I0B33B/LVDS/DQ11 [y
31| I0B29ALVDS/DQT1 I0B31ALVDS/DQ11 [c§
~— " 10B29B/LVDS/DQ11 10B31B/LVDS/DQ11
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*JTAG download section
Notes:
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I0T111ALVDS/DQ2

I0T111B/LVDS/DQ2
IOT113A/GCLKT_2/QOREF_T_IN1/LVDS/DQ2
I0T113B/GCLKC_2/QOREF_C_IN1/LVDS/DQ2
I0T115A/GCLKT _3/LVDS/DQ2
I0T115B/GCLKC_3/LVDS/DQ2
I0T117A/LVDS/DQS2

I0T117B/LVDS/DQS2

I0T120A/LVDS/DQ2

10T 120B/LVDS/DQ2

10T 122A/LVDS/DQ2
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;| 10T126B/LVDS/DQ2
;- I0T129A1LVDS/DQ3
;| 10T129B/LVDS/DQ2
I0T131A/LVDS/DQ3
- I0T131B/LVDS/DQ3
I0T142A/LVDS/DQ3
> 10T142B/DOUT/LVDS/DQ3
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IORSA/CCLK/LVDS

QSPI_MISO

IORSB/MODEO/LVDS
| IOR7AILVDS
;| IOR7B/LVDS

QSPT_MOST

IORIA/DOO/DIN/MISO/MI/LYDS

MODE1 )} ';:;

PUDC_B Yp——B2-|

IOR9B/CSI_B/MOSIMIO/LVDS

| IORT1ATPLLY_T_IN3/TPLL1_T_FB4/LVDS
| IOR11B/TPLL1_C_IN3/TPLL1_C_FB4/LVDS
| IOR13ALVDS

;| IOR13B/LVDS

;| IOR15A/D11/LVDS

IOR15B/D12ILVDS

IOR17A/MODE1/LVDS

IOR17B/D10/LVDS
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I0L48A/GCLKT_17/LVDS
£6 | IOL48BIGCLKC_17/LVDS
I0L50A/GCLKT 16/LVDS

m
2

F7 -

B3 | |OL50B/GCLKC_161LVDS

A3 | 10L52A1LVDS
10L528/LVDS

IOLB6A/LPLL1_T_IN3/LPLL1_T_FB4/PUDC_B/LVDS
I0L66B/LPLL1_C_IN3/LPLL1_C_FB4/LVDS

E14

515 | IOL37ALVDS
Bi6 | IOL37BILVDS
‘At6 | IOL39ALVDS
Cis | I0L39BILVDS
A15 | IOL41AILVDS
F12| IOL41BILVDS
£75 | IOL43AIGCLKT_19/LPLLO_T_IN3/LPLLO T_FB4LVDS
Go-| IOL438/GCLKC_19/LPLLO_C_INILPLLO_C_FB4LVDS
G11 | IOL45AIGCLKT 18/LVI
10L458/GCLKC_1 BLVDS
A1 ioriaTek
IOR1B/TDI
IORSAITMS
I0R3B/TDO
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iguration mode signal selection

stor

veelos
Flash
L
R10 R11 R12
47K 47K 47K a.7uF
u2
QsPI_MCS N 1= 8 =
cs vee -
QSPI_MISO 2 =7 QsPI_MI3
Do HOLD
QSPI_MI2 3| [ QSPI_CCLK
WP CLK
QsPI_MOS!
44 onp o2 =
SPI Flash
R13 ——tKNC) .
*External Flash, used to

e downloaded programs

1.F_CLK signal is an external input clock signal.
It is recommended that F_CLK signal be provided through an active oscillator crystal.
2.External Flash memory is used to store downloaded programs.
For details about SPI Flash model selection,
Arora V 60K FPGA Products Programming and Configuration Guide .
3.It is recommended that add an ESD protection chip to the JTAG download circuit.
4.VCC core voltage requires a large current,
5.The MODE pin is the GowinCONFIG configuration mode selection signal.

For details about how to select the Mode signal,

Arora V 60K FPGA Products Programming and Configuration Guide.
6.This package does not support the use of internal differential termination resistors.

UiE
uic
QsPI MI2 Ut % Q0_LNO_TXP_O Q0_LNO_RXP_| gg
TSPI_MIE IOR20A/DO1/MI2ILVDS/DQ4 ~Bg | QO_LNO_TXM O QO'LNORXM_I (57
= IOR20B/D02/MI3/LVDS/DQ4 A1 V18 A6 | QULN1_TXP O QO_LNT_RXP I [¢7
A11] VSS VSS [y B12 | QO_LNT_TXM O QO_LN1RXM I 57
A8 | VSS VS8 [ A2 | QO_LN2_TXP O QU_LNZ_RXP_| gy
A7 | VSS VSS |yt Bia | QU_LN2 TXM O Q0_LN2 RXM_I (575
A9 | Vss VSS [ 716 A1a | QULN3TXP O QO_LN3 RXP_I [~G13
B13 | VSS vss QO_LN3_TXM_O QO_LN3 RXM_|
[ 85 |VSS VSS I"R1g B8 D9
—po | VSS VSS [Rig ‘A8 | QO_REFCLKP 0 Q0_REFCLKP_1 Gg
t— 1o | VSS vss B0 | Q0_REFCLKM 0 Q0_REFCLKM_1 ~Fg
Ciz2 | Vss VSS [ N1z A10 | QU_REFCLKP 2 QO_REFCLKP 3 (¢4
14| VSS VSS e Y QO_REFCLKM_2 QO_REFCLKM_3
IOR34A/GCLKT_4/D13/LVDS/DQ4 Gis | VSS VSS [y 1 £7
IOR34B/GCLKC_4/EMCCLK/LVDS/DQ4 4 Vss VSS (71 Q0_ATEST_O
IOR36A/GCLKT_5/RPLLO_T_IN4/RPLLO_T_FB3/LVDS/DQ4 Vvss Vss W GW5AT-EV60UG324S
IDRJEB/GCLKC 5/RPLLO C IN4/RPLLO_C C_ _FB3/LVDS/DQ4 Vvss Vss 01 h
E13 | VSS VeSS ks ¢ (1]
E15 | VSS VSS (o1
T F11] VSS Vvss
Vg | IOR39AIGCLKT_6/RPLLO_T_IN3/RPLLO_T_FB4/LVDS vss vss Ho 4
~—Rg | IOR39B/GCLKC_6/RPLLO_C_IN3/RPLLO_C_FB4/LVDS 17 VSS VSS jq5 VveC_1P2 Ji0| VCC VCCIOT 515 cciot
~—Tg | IOR41AIGCLKT _7/D14/LVDS Gz | VSS VSS 7y vee VCCIOT g7
W0 | IOR41B/IGCLKC_7/D15ILVDS, P— G5 VSS VsS vee vceiot
No | IOR43AILVDS 10 | VSS vss vce R17
Mg | IOR43B/LVDS S8 vee VCCIO2 5 ccloz
Ng | IOR45A1LVDS vee VCCIO2 37
vi7 | IOR45B/LVDS vee veeio2
DONE <& Us | IOR47ADONE c8 vce Ut4
Vg | IOR4BALVDS E9 | NC1 vee VCCI03 gy —4—VCCI03
—N7 | IOR48BILVDS E5 | NC2 vee VCeio3
~—pg | IOR50ALVDS A5 | NC3 vee U9
~—U7| IOR50B/LVDS Ar3 | NC4 E11 VCCIO4 g ——¢4—/CCI04
—V7 | IOR52A/LVDS D6 | NC5 VDDAQO_0P9 57| VDDAQO vcciod
—R7 | IOR62B/LVDS D12 | NC6 11| VDDAQO U4
77| IORS4AILVDS NC7 Dio | VDDAQD VOCIOS g ——4—VCCI05
2 | IOR54B/LVD! VDDAQO VCCIOS
RECONFIG_N 2| IORSBAIRECONFIG N GWOAT-EVB0UG324S R4 5
~—Ve | IOR57ALVDS/DQS5 VEFUSE_1P8  |————"—| VEFUSE VCCI09 [~J3 /CCIog
NG | IOR57B/LVDS/DQS5 VCCIO9 g
P7 IOR59A/LVDS/DQS VCCIO6_7_8_12_VCCX_VDDHAQO_1P8 VCCIO6_7_8_12_VCCX_VDDHAQO VCCIO9 E2
R5 IOR59B/LVDS/DQS 2_VCCX_VDDHAQO VCCIO9 G4
T5 IOR61A/RPLL1_T_IN4/RPLL1_T_FB3/D07/SDA/LVDS/DQ5 12  VCCX| (_VDDHAQO VCCIO9 R2
U3 | IORG1B/RPLL1_C_IN4/RPLL1_C_FB3/RDWR_B/SCLILVDS/DQS _12_VCCX_VDDHAQO VCciog
V5| IOR63A/ID03/SISSIO/LVDSIDASS 2_VCCX_VDDHAQO c3
R3 | IORE3B/DO4/SSPI_CS_N/LVDS/DQSS vccwos 7_8_12_VCCX_VDDHAQO Vocio10 g ——4—HCCI010
T3 IOR66A/RPLL1T_T_IN3/RPLL1_T_FB4/D05/SO/SSI1/LVDS/DQS 2.\  VCCX| (_VDDHAQO Vvccio10
T4 IOR66B/RPLL1 C IN3/RPLL1 C FB4/D06/SSPI_CLK/LVDS/DQS 12  VCCX| (_VDDHAQO G12
Va | IOR6BAILVDS/DQS _12_VCCX_VDDHAQO VCCIot1 g5 —§—NCCIOT
N5 | IORE8B/LVDS/DQS5 _12_VCCX VDDHAQO ~ VCCIO11
P6 IOR70A/D08/SSPI_WPN/SSI2/LVDS/DQ5 3_12_VCCX_VDDHAQO
U3 IOR70B/D09/CLKHOLD_N/SSI3/LVDS/DQS
READY<COspTmcs N v3 | IOR72A/RPLL1_T_IN2/READY/LVDS/DQS5 GWSAT-EVB0UG324S
————=——=——""{ IOR72B/RPLL1_C_IN2/CSO_BIMCS_N/LVDS/DQ5
GWSAT-EV60UG324S Name 3] [Min_
FPGA
Core voltage, LV 0.87V 1.03V
Core vottage, EV 114V 1.8V
/O Bank voliage v 3.465V
[Auxiliary vottage 1.71V 3.485V
Veruse™ Voltage required for eFuse writing 1.62V 1.98V
[Gigabit
R1 1K I Vissiaais [Analog high power supply voltage 171V 1.89V
Wisciace [Analog core power supply voltage: 0.87V. 1.03V
pUDC_B LK R2 IKNC veeloto s TX power supply voltage 0.87V 1,03V
*Configurable detection section Vosna- Digital power supply voltage 087V 1.03v
[MIPI
Vooau |Analog core power supply voltage: 0.67V 1.08Y
RECONFIG_N <& RS 47K VCOI05 Vosxu |Analog auxiliary power supply vottage 171V 3.465V
- ; ; ; Digital power supply voltage 0.87V 1.08V
*Configuration reset section Vooou k=l o ool voltag
Visiiima MIPI LP power supply voltage 1.14V 1.32V
[ADC
Vecane [ADC power supply voltage: [1.62v [1.98v
7 " Veers |ADC reference voltage [ov [ov
vecios Vagen [ADC reference voltage: Jov [1.25v
DONE R8 LN Note!
*Confi 3 leted detectio [ When internal differential termination resistors are required, Vcex must be greater than or equal to 3V: the 10 input-output Fmax is limited when Vcex=18V,
Lonfiguration complete etection and Vecx needs to be greater than or equal to 2.5V for input-output applications with Fmax greater than 600Mbps.
1 When Veryse is not required, this power supply can be connected to either GND or floating.
If multiple power supplies are shorted on some packages or PCB, it is necessary to take the intersection of the ranges of all shorted power supplies to satisfy
[the needs of multiple power supplies at the same time
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veccioa

c45  ca6
—Pqu —P 10

VCCIO6_7_8_12_VCCX_VDDHAQO_1P8

@10 E” c12 c13 Em c15  C16 Eﬂ Ews Em Ezn Em Ezz Eza
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car EAS
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vee_tP2
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vccioto
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—Pqu —PﬂuF

veelot

ﬁw kss

—Pqu —PWF
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g
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see "Chapter 4.5 SPI Flash Selection" in UG718,

so it is recommended to supply power separately.

see "Chapter 3.1 Configuration Modes" in UG718,

GOWIN Minimum System Diagram
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GW5AT-LV60PG484A

jaA

ws i uin wE uie
E13 A8 QsPLCCLK L1z K1 QSPLMOSI_pa2 urz
Ela | 10T78ALVDSIDQ0 ‘Ao | 10T1 135QOREF T IN1LVDSIDG2 Uls | IORSAICOLKILVDS ‘Jiv| IOR3IARPLLO T INOIRPLLO T_FBI/LVDS Fos | 0B128ADOMOSIMIOLVDS/DQS Uts | 10B75ALVDS/DQB
£ii orrsanosoo A 1OT1 138/G0REFC INULVDSIDQ2 READY ((— 12| ORSB/READY/LVDS I | |GRISBIRPLLO-C INURPLLO G FBILVDS 22 Dsinas 16 | 1 oR7savDS/D08
Fis ATPLLO_T_INY/TPLLO T FBILVDS/DQO Gio~| IOTHSAGCLKT 3LVDSIDG2 MODE1 IOR7AMODE1/LVDS F_CLK 3>——{o-| IOR4TAIGCLKT 7ILVDS Uia{ I0B130A Ab1o| IOBT7ABPLLT_T_IN2/BPLL1 T FBOLVDSIDQB
O Ta0B/ThLL0-CNYTPLLE G FBTVDSID00 F1a| IOTHEBIGCLKC 3LVDSIDA2 NODEO IOR7BINODEOLIDS —Fi30 | IOR41B/GCLKC 7/LVDS —15-| 1081308/VDS Viy| I0B77B/BPLLT C IN2/BPLLT C_FBOLVDSIDQS
Dis | IOTB2APCIE_HOST RSTNTPLLO T IN2/TPLLO_T_FBOILVDS/IDQO Elg{ 101 T7ALVDS/DAS2 IORIADONE Gob | IORASAIVDS T4 10B1324L Wiy-| IOBTONCSI BLVDSIDQB
814 [STEZBPLLD C NP0 C PRSI0 18 lorii7aivos/bas2 RECONFIG_N ) JORSBIRECONHG, NLVDS G20 | (ore3BIVDS Tie ioBrazaivos | loB7BILVDS/DG8
i Dio | IOTI20AGCLKT 2VDSIDG2 IORTIATPLLY T INOTPLLT T FBILVDS ios | IOR4SALVDS Nis | IOBT34AL) Vio| IOBBIAGCLKT 11/LVDS/DG8
O | O TasBVDYDAS) 18 | IOTI0IGCLKE 21\DSIDA2 MoDEz>H IORHBMODERITPLL G INOTPLLT C_ FBILVDS K22 | |oRaseivDs NS | loB134BIVDS | IOBSB/GOLKC 1 LVDSIDQ8
Dia{ IOTB7ALVDSIDQO 0| 10T122A1VDS/0G2 Tis 7A Riy| IOBI36ALVDS Abzo | IOBBSARDWR BILVDS/DASE
P16 OT&7BLVDSD00 o] 10T122B1LVDS Lia| IORAEALVDS i 10B1368/LVDS V78| I0BESBICSO_BIDOUTILVDS/DASS
By REF_T_INOLVDS/DQO 30| IOT124ALVDSIDG2 ™ i1 | IOR4EBILVDS Nig| IOBI3BALVDS Yio| IOBSTAIGCLKT_10LVDS/DQB
T OTooB/oREr C NaTVDSIDA0 Fo0| 10T124B/VDS! &5 1oR20A1LVDSIDQY V3| IORSOALVDS Ni7| 10B1388/LVDS Asta | IOBB7BIGCLKC 10LVDS/DAB
Gis | IOTOIALVDSIDQ] Goo™| IOTI3IALVDSIDGS Jis | IORZ0BILVDS/IDG4 iis | IORSOBILVDS Piy | I0B140ALVDS a4 | IOBB9ALVDS/DO8
13| loTO3ALVDS/IDA1 &2 IoT131B/LVDS fHa-| IOR22ALVDS/DA4 g | IORS2AILVDS b5 10B1408/VDS Wid-| I0BEIB/LVDS/IDAS
Ay | loTsaLVDSIoat o2 | 1OTI33ALVDSIDA3 it | IOR22BLVDSIDG4 26 | IORS2BILVDS Rig | I0B142A1VDS Vi4 | I0B9IALVDSIDGS
e SIDQ1 B I0T133B/LVDS! S| IOR24ALVDSID4 27 IORS4AIGCLKT 51LVDS Rig | 10B1428/LVDS Wie | I0BO1B/LVDS!
55 oToamDabat Aot | IOTI35ALVDS/DAS3 14| IOR24BILVDS/DG: 7| IORB4B/GCLKC 5/LVDS 6| 10B144ALVDS Wao | IOBIBAIGCLKT 9/LVDSIDGT
o lOTO7ALVDS/DQ1 £51 1oT138B1VDS/DS! 14| IOR2BALVDS/DASS e 10Rs6A Py | 10B144BIVDS U0 | I08e38IGCLKC sIvDSa7
‘Als | 1OT97B/LVDSIDQ1 Got | IOTI38ALVDS/IDA3 Gi7 | IOR26BILVDSIDASS Kio | IORS7AIGCLKT 6LVDSIDQs Ri4 | IOB146ALVDS Vao-| I0B9SAIGCLKT BLVDS/DQT
Al I0TORALVDSIDAS 1 B3| 10TH38B/VDS! 1| IORSALVDSID 37| IORS7BIGCLKC 6/LVDS/DAS 10B1468/LVDS A0 | OBaRRIG KC TVDSIA
17| 1OT9B/LVDSIDAST Gos | IOT140ALVDS/DA3 Hi7 | IOR30B/LVDSIDG4 Koz | IORSOALVDS/DQ5 hezz | OBETADALVDSIDQT
Bia| IOTI04AGGLKT 1/LVDS/DQ1 P27 I0T140BLVDS! Hia| IOREALVDS/IDA4 42 IoRS9BILVDSIDGS A5+-| I0BO7BIDISILVDSIDA7
D7 IOTI04BIGCLKG. 1/LVDS/DQ1 Go1| IOT142A1VDSIDA3 i6| IOR32BILVDS/IDG4 [20-| IORGIASDAGCLKT 4/RPLLT T IN2/RPLL1 T FBOILVDSIDQS e Y oaooAvDS s
Civ| I0TI0BAGCLKT OLVDS/DQt 23| I0T142AIVDSIDQ3 K16 | IORUALIDSTD Nz | IORGIBISCUGELIKC 4RPLLI_C N2RPLLTG FB0LVDSI005 ADCTE— 0| ADCT Y22 |0BoeB/D1LVDS/DAST
10T106B/GCLKG_0ILVDS/DQ1 Sos | 10T144BL Kis | IORMBILVDS/DQ oo | IORBIAISISSIOLVD: ]
IOT14GATTPLLY T INYTPLLT T FBOLVDSIDQ3 KI5 | ORSSARPLLD T INYRPLLO T FEOLVDSIDQ4 s | loREsBIsSr cs Nitvbsiass 10 ADOW GWSAT-LVG0PG4B4A
GUEAT-LVBIPGR4A AT LSRG I0R3BBIRPLLO_G_INY/RPLLO_G_FBOLVDSIDQ4 e /SSIRPLLI T INVRPLL1 T FB1/LVDS/DQS ADCVP
g (ORooB/S9P1 CLIRALLT T MIRPLTL . F1LVDSDS
" P T ony ATV
Not| IORGBILVDS/IDAS i
\iso | IORTOAISSPI WPN/SSI2ILVDS/DQS
w20 M| IOROBICLICHOLD NSSISLIDS 0G5
1| 10B102A/D111LVDS/DQ7 Nio-| IOR72AIRPLLI T INOLVDS/DQS m A
war | 10810280 121051007 IORTaBIRALL I NOL\VD3ID08 Az vss
Wag | I0B104ADOSLVDS/DQT ek wH vss
iz OB To4B/D 10 VDDA GWSATLVGOPGABIA F 05| VSS
‘A5 | I0B10BALVDS/DQ7 —5i | o218 vss
Rai7| I0B10GBILVDS/DA7 B4 68 vio —oi or2aavps vss
Abi6| IOBI0BALVDSIDG7 A QNP O Q0 LNORXPI g Ando | IOBIALVDSIDQ1Z I0B71B/BPLL1 C_INVBPLL1 G FBILVDSIDQS ({7 10L23BILVDS vss
QSPLMCS N~ g | I0B10BBILVDSIDQ7 be{QULNOTXMO GO LNO RXM I oy 13| I0B1BIVDSIDA12 OBMAGPLLI_TINVBPLLIT FBYLDSI0S | vo ua > or2sAn vss
10B111AIMCS NLVDS/DQS S5 {QUINITXPO QO NIRXPI gyy AB10 | IOBINBPLLO T INVBPLLO T FBOLVDS! 10BE9BILVDSIDGY s 10L25BILVDS t—para | VSS
36| 10B111B/D0LVDS/DAE o QUINITAIO QO LN1RXMI gy | I0B3BIBPLLO G IN/BPLLO C. FBu/L\IDS/DOl2 10B6SALVDSIDQS v —p| I0L27ALVDS —
Rio | |0B113ADOGLVDSIDGS 261 Q NP0 Q0 INZ R aio U] IOBSABPLLO T IN2/BPLLO T FBI/LVDSIDG 10B67B/BPLLT G INOILVDS/IDQ9 |y “ — g2 | IOL27BILVDS —pnog | VSS
S39- 1081138/007/VDS/DQ6 By QULNZTXMO GO LN2 RXMT b U | O85B/GPLLD € INJBPLLO.C FHIDSDGT  10BSTABPLLT T INOLVDID0 | Sg Ka| 10L4BAGOLKT 171LvDS — 55| I0L28ALVDS —
Upt | |OB11ADO4/LVDSIDGS Sr{QUINITXP O QO NS RXP I gg ve 1OBBSBLVDSIDAY ~pnp 15| I0L4BBIGCLKC_17/LVDS —&5| oL29BILVDS t—"Ago | VSS
—Uzy-| 10B115B/D05LVDS/DAG QUINITXO  GOLN3 RXM 2 oaaivosbats I0BBSALVDSIDQS ym— 51 IOL50AGCLKT 16/LVDS — %1 os1ALvDs —
PUDC B ) 10B117A/PUDG_BLVDS/DASG fe F1o Yo IOBSALVDSIDQ12 10BE2B/LVDSIDASS (g — 1 1OL50BIGCLKG_ 16/LVDS — o—CH
QSPLM> s | I0B117BEMCCLKILVDSIDASE —F5| Q0REFCLKP 0 QO_REFCLKP 1 -E1o 5| I0BSBILVDSIDQ12 10B62ALVDSIDASS it V- 1oLs2a1v08 e —
Rot | |0B120A/D02/M2/LVDSIDQE —F%| QU REFCLKM O Q0 REFCLKM 1 Ro | IOBT2ALVDSIDAS12 (OBBOBILVDS/DQS ~op7 i3 | 10L52BILVDS | 10L33BILVDS I cio| VsS
4 1081208/D03MALVDSIDGS 8 Wy I0B12BLVDS/DAS 12 IOBSOALVDSIDAS 7 | 10L54ALVDS —K Ior3EALPLLO T NoLPLLO T FBOLVDS ¢ | VS
Yi6| I0B122A1VDSIDG6 Qo_ATEST O V1| I0B14ALVDSIDQ12 (OBSEBLVDS/DAY (7 Ko IOLB4BILVDS 2| IOL35BILPLLO_G_INOLPLLO_G_FBOLVDS —CE N
—53| 10B12281LVDS/DQ6 SWEAT-LVGOPGHBIA U] 10B14B/VDSIDQ12 10BSEALVDSIDQS yry Ko 10L57A1LVDS - loL7AL VDS ——5 vss
75| 10B124A1LVDSIDQ8 - V5 | IOBIBALVDSIDQ12 10BS6BILVDSIDA10 iy {5 | 10L57BILVDS — k| IOL37BILVDS Go| Vs
Wie-| 10B124B/LVDS/IDQ6 B3| I0BIGBLVDS/DA12 10BS6ALVDSIDQS (KAry 15| 10L50ALVDS —2-| lotsenvps —pro| VSS
Wis | I0B126ALVDS/DQG b1, | IOBIBALVDS/DQ1 T 10BS4BILVDSIDQ10 ap1s N | loLsaBILvDS —Jo-| IOL39BILVDS b | VSS
10B126B/LVDS/DQ6 S| 10B1BLVDS/DA1 1 I0BS4AVDSIDAT0 (i N —ie| IoLatALVDS — 0 vss
WSAT-LVB0PGABIA V11| IOB20ALVDS/DQ1 1 I0B52BLVDS/DQ10 [y o oL T iy IOL41BILVDS vss
k M| 10B20B/VDS/IDA1 1 108 S/DQ10 (e RL OSSP T NoLvDS —5| IOL43NGCLKT 18/LPLLO T INYILPLLO T FBY/LVDS D61 vss
AB1| 10B22A1VDSIDQ11 I0BS0B/LVDS/DQ10/DAS 910 [y s | QLEIPLLIC NoLvDS 4| IOL43BIGCLKC 19ILPLLO_C_INYLPLLO_C_FBILVDS 11| VSS
uiL 4| 10B228/1VDS/DQ11 I0B50ALVDSIDQ10IDAS 910 (yg o — 4| IOL4SAGCLKT 18/LVDS I Ex| VS
Aoy I0B24ALVDS/IDQ11 10B48BLVDS/DQ10 (o e | OLGRALPLLI_T NIAPLLY T FBonvDS —S4 I0L4SBIGALKC_18/1VDS e—
5| 10B24B8/VDS/IDQ1 1 I0BABAIVDSIDQ10 s | IOLBGBILPLL G INY/LPLLT G FEOLVDS 5| VSS
Ao | IOB2BALVDS/DAS 11 10B44BILVDS/DAS10 (g Nz | IOLEAALPLLIT INaLPLL T FBoLDS 7| VSS
| I0B26BILVDS/DAS 11 I0B44AVDS/IDAST0 [y — e 10L6BBILP: LPLLT G FBOLVDS v | VSS
AB5 | I0B29ALVDS/DQT T 10B42B/LVDS/IDQ10 (g V5 wouuNaPLLo,UNwwns TCK Ri3 | IORIATCK Fi1| VS8
4| 10B29B/VDS/IDA1 1 10B42A/VDSIDQ10 (- e IOL70B/BPLLOC_ INOLVDS o S5 ioriBTOI Fi7 | VSS
AAd| IOB3IAIGCLKT 141LVDS/DQ11 10BAOBIGLKG 1ZIVDS/DATD (75 N5 | IOL72ALVDS ™S Ut3 | IORIATVS. 5| VS
| IOB3BIGCLKC 14LVDSIDAH (T 121DSIDG10 1o 0L7281VD8 0 &— U iGra8MD0 — o vss
Wi IOBIAGCLKT TLvpsioatt (OB IGALIE T3 vogato o) G| VSS
Nt Wii| I0B33BIGCLKC 15LVDS/DATT 10B38A/GCLKT 13LVDS/Da10 - — GWSAT-LVG0PG4B4A GWSATLVGOPGABIA 212 vss
VeCIot1 (g veciott R e o —
veciont 10B35B/LVDS/DQ1 —
vecio11 o7 | VsS
e GWSAT-LVGOPGABIA o—
vooio10 (-Hs—-vecioto a—EN
VCCIO10 {5 I H | VS
Vvecioto vss
vecios | 18— fuccios
VECI09 (5 s
VCCI09 g G| ot vio
VECI09 vocior NC2 Nets
et Flash 2o S8 e
VEcios con 5 657 NG NCt3 it
*Configurable detection
voois | 1B feaes : T —— ol
VeCIo8 [t lcs0 AB1a_| NCO Net o
R1g Ri9 KNG AT Nea oo |-E12
vecio7 |-Fe2—vecior 47K (A7uF P o PUDC_B (- veeior
. vecior -2 » «Configura ion ion GWSAT-LVG0PGAB4A
VEFUSE_1P8 |————"" VEFUSE 18 QsPLMCS N 8 1 -
o vecios |8 —fvecios Lues | - '
veeane_1ps 10 vecanc VGGi08 aspLmsO ) asPLmB 3 vecios 12 ADC
P po oD oI 3
vecios LM Pl R21 190R ™
VReFP_1p2b—— M1 | \regp VECIOS [oh P Swr o ax® o8Pl cax 00, Sy5 TG 6 o1 RECONFIG N (——— 247K jvceios 12 ADCTN B2 —
vecion A7 yecion veeos oo ol QSPIMOS! pam 88 Toue *Configuration reset section 2 »
a1 | Vecion VCcI04 hite —T1vecios = SPiFiash 9 10 nF ADCTN G
vedion VEcios e B 0 a0cTP ot 499R  ADCTP_C AOCTP
018 vocios *External FL sed t I
veeioz }—g vecioz T2 xterna ash, used to
VCGio2 Ve0i03 12 |12 —p—jvecios._12 store downloaded programs Ros
F22 12 [ Fip o 47K
vecioz VEGI03 12 " MODEO {&————— [ J*—— Veeio_12 ADCVN 26 499R__ADCWN C
6 Ra7 ®
GWEAT-LVBOPG4B4A 101 104 lvecios_12 MODE1 <& N
2 T
2o veo 2
Ros K 1K ) nF
TDescription [Max. VCei03_12 R 4 MoDE2 & Ir oowe "0 $09R  ADCVP_C
Core volt R31 1K LED2) 77 102 103 P
ore voltage, LV o3V DONE > i N
[Core voltage, EV T8V EsD *Configuration mode signal selection
- *Cor ation co c sectio *JTAG dow
T Sk e e Configuration completed detection section| AG download
|Auxilary voltage 34657
[Vottage required for eF use wrting 198V
[Analog high power supply voliage 171V 1.89V VODAQO_0P9 VDDHAQO_1P8 VDDTQO_0P9 vcc P9 vecioto veciott
[Analog core power supply vofiage 087V 103V
s oo ot G oo k B o b ke b b b B ko B Boo b b b b
gkl power supphy YokagE. B o 70 82 8 86 88 2 02 0 121 22 (o123 130 (cta2 133
f100uF fiour 10E 1000 frour f100uF fiour W PavE fiouF i 0F DA 0AuF PuE aF DG PAuF PuF Pue ik pauf DAuE Do Do 10F DA 1o 0 00 Do
|Anslag cors pawer siipply voktage 087V To8v
[Analog auiary power supply vottage v 34657
Eg\lal power supply voltage 087v. 1,08V
MIPI LP paver supply vitage (B a2y vegion vogio2 Vveci0s_12 vecios vecios vecios vecior vccm vecios VEFUSE_1P8 VCCADC_1P8 VREFP_1P2
TADG power supply valtage [rev Tioev
[ADC reference vottage: Jov Jov 95 Co6 o7 98 €99 [c100 101 _c102 103 Clo4 105 106 0107 108 109 [C110 112 129 131
[ADG reference vottage Tov [roav 1
I~ "Pmr'Pmr'Pmr -Emr—PmF-Emr "Pmr'Pmr "Pmr'Emr"Pmr 'Emr'fmr"fwr 'Pmr'ﬁmr 'Pmr 'Pmr'ﬁmr "Pmr'Emr"Pmr'Pmr"PmrFmr —Fmr—PmF—PmF—PmF "Pmr 'Pmr "Pmr
7 When intemal dfertial termination resistors are required, Veex must be grester than or squalto 3V: the IO input-output Fra s imited when Veex=1 8V, b
and Veex needs to be greater than or equal to 2.5V for input-output applications with Fmax greater than 600Mbps. €L R L
1 Veree i ot requirad, this power supply can be connctad to ether GND or flosting = = =
If mulipe power suppies are shorted on some packages or PCBs, it is nacassary to taks the interssction of the rangas of all shorted power suppies Lo satisfy
the nescs of mulile powsr supples t the same tme
Notes:
1.F_CLK signal is an external input clock signal.
It is recommended that F_CLK signal be provided through an active oscillator crystal.
2.External Flash memory is used to store downloaded programs.
For details about SPI Flash model selection, see "Chapter 4.5 SPI Flash Selection" in UG718,
Arora V 60K FPGA Products Programming and Configuration Guide .
3.It is recommended that add an ESD protection chip to the JTAG download circuit.
4.VCC core voltage requires a large current, so it is recommended to supply power separately.
5.The MODE pin is the GowinCONFIG configuration mode selection signal. [Fie SOWIN Minimum System Disgram
For details about how to select the Mode signal, see "Chapter 3.1 Configuration Modes" in UG718, ’ o

Arora V 60K FPGA Products Programming and Configuration Guide.
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uzB U7A
QSPI CCLK_E E5
IORSA/CCLKILVDS E6 | |OT74ALVDSIDQ0
MODEO Y>-sprmiso IORSB/MODEO/LVDS £7 | I0T74B/LVDS/DQO
QSPIMOST— F13 | IORIADOODINMISOMI/LVDS E£g | IOT76ATTPLL_T_INOLVDS/DQO
= IOR9B/CSI_B/MOSIMIO/LVDS Fg | IOT76B/TPLL_C_INO/LVDS/DQO
IOR15AIDTH/LVDS Eg | |OT78ALVDSIDQ0
IOR15B/D12/LVDS F10 | I0T78B/LVDS/IDQO
MODE1 IOR17AMODET/GCLKT 4/LVDS £10 | IOTBIAGCLKT _1/QOREF_T_INO/LVDS/DQO
~—=>-{ IOR17B/D10/GCLKC_4/LVDS I0T89B/GCLKC_1/QOREF_C_INO/LVDS/DQO
QsPI_Mi2 B13
TSP IOR20A/DO1/MI2/LVDS/DQ4 A3 | I0T142A1LVDSIDQ3
= IOR20B/D02/MI3LVDS/DQ4 B14 | I0T142B/DOUT/LVDS/DQ3
IOR34AD13/LVDS/DQ4 Aia~| I0T144A1LVDS/DQ3
IOR34B/EMCCLK/LVDS/DQ4 i3 | I0T144B/LVDS/IDQ3
F_CLK IOR36A/GCLKT_5/RPLLO_T_INV/RPLLO_T_FBO/LVDS/DQ4 Gi4 | IOT146ATTPLLY_T_IN1/TPLL1_T_FBO/LVDS/DQ3
IOR36B/GCLKC_5/RPLLO_C_IN1/RPLLO_C_FBO/LVDS/DQ4 I0T146B/TPLL1_C_IN1/TPLL1_C_FBOLVDS/DQ3
wrc OWSATLVBOUGZ25 GWSAT-LVG0UG225
uD
151 IOR41AID14IGCLKT_7ILVDS
“413 | IOR41B/D15/GCLKC_7/LVDS Lo
DONE IOR47A/DONE Ka | I0B75A1LVDS/DQS
RECONFIG_N IORS6A/RECONFIG_N Ri0 | |0B758/LVDS/IDQ8
| IORS7AIGCLKT_6/LVDS/DQS5 Ri1 | IOB77A/BPLL1_T_IN2/BPLL1_T_FBO/LVDS/DQS
| IOR57B/GCLKC_6/LVDS/DQ5 11| I0B77B/BPLL1_C_IN2/BPLL1_C_FBOLVDS/DQ8
7| IOR59AILVDS/DQS5 N1 | IOB79AILVDS/DQB
IOR59B/LVDS/DQS5 Nfo | [OB79B/LVDS/DQ8
IOR61A/D07/SDA/RPLL1_T_IN2RPLL1_T_FBOLVDS/DQS M0 | IOBB1A/GCLKT 11/LVDS/IDQ8
;| IOR61B/RDWR B/SCL/RPLL1_C_IN2/RPLL1_C_FBOLVDS/DQS Ri3 | IOB81B/GCLKC_11/LVDSIDQ8
;| IOR63A/D03/SISSIO/LVDS/DQS! Ri2 | IOB8SAILVDS/DQSS
IOR63B/D04/SSPI_CS_N/LVDS/DQS5 Ni2 | [OB8SBLVDS/DQSS
IOR66A/DOS/SO/SSIT/RPLLT_T_IN1/RPLL1_T_FB1/LVDS/DQS 11| IOBB7A/GCLKT_10/1LVDS/IDQ8
IOR66B/D06/SSPI_CLK/RPLLT_C_IN1/RPLL1_C_FB1/LVDS/DQS L10 | |0B87B/GCLKC_10/.VDS/DQ8
IOR68A/LVDS! Kio | IOBBIALVDS/DQS
;| IOR68B/LVDS/D! Ri4 | I0B8IB/LVDSIDQS
S| I0R70A/D08/SSPI_WPN/SSI2ILVDS/DQS5 P13 | IOBI1ALVDS/DQS

IOR70B/D09/CLKHOLD_N/SSI3/LVDS/DQS5
10f DY/RPLL1_T_INO/LVDS/DQ5S
IOR72B/CSO_B/MCS_N/RPLL1_C_INO/LLVDS/DQS

READY<CSPTMCS N

GWSAT-LV60UG225
UTE.

Ho | IOL48AIGCLKT 17/LVDS
K5 | |OL48B/GCLKC_17/LVDS
J5 | IOLS0A/GCLKT_161L.VDS
I0L50B/GCLKC_16/LVDS

K1 =

PUDC_B X" IOL66A/PUDC_B/LPLL1_T_INV/LPLL1_T_FBO/LVDS
F5
G5 | IOL41ALVDS

K4 | IOL41BILVDS
K3 | IOLASAIGCLKT_18/LVDS
I0L45B/GCLKC_18/LVDS

IORTAITCK
IOR1B/TDI

IOR3AITMS
IOR3B/TDO

GWSAT-LV60UG225

10B91B/LVDS/DQ8
GWSAT-LV60UG225

urH

©
t

Q0_LNO_TXP_O
56 | QO_LNO_TXM O
C6 | QULN1_TXP O

Q0_LNO_RXP_|
QO_LNO_RXM_I -g7
QU_LN1_RXP_| (a7
Q0_LN1RXM I gg

z

Cs | QULN2_TXP O QO_LN2_RXP_I [~ag
D12 | QU_LN2_TXM O Q0_LN2 RXM_I gyq
Ci2 | QU_LN3_TXP_O QO_LN3_RXP_I [a77

QO_LN3_TXM_O QO_LN3RXM_I
B5 D10

QO_REFCLKP_0
QO_REFCLKM_0

GWSAT-LV60UG225

QO_REFCLKP_1 ¢
QO_REFCLKM_1

3>

READY Yp——R33- K _Jvccios

*Configurable dete

R32 1K I

PUDC_B LK ke

*Configurable detection

VCCIoto_11

section

“ R35 47K
i
TCKLK S 22
1
o1 < 3l, 4|4 vecos 4 12
5,. JTAG |6
00] 5 6 cit
% 7 8 (X TM'F
TMs < = 1012
U9
6
101 104 VCCIO3_4_12
1}} 21w vee |2 T
34102 103 |4

ESD
*JTAG download section

RECONFIG_N (——R38—147K___jvccios

*Configuration reset section

MoDE0 (——FRA0 4T 1 vceios 4 12

MODE1 <<4‘:|—M' K i

*Configuration mode signal selection

U7E
L1

L2 | IOB1ALVDS/DQ12

M3 | |0BIBLVDS/DQ12

L3 | IOB3A/BPLLO_T_IN1/BPLLO_T_FBOLVDS/DQ12
Wit | |0B3B/BPLLO_C_IN1/BPLLO_C_FBO/LVDS/DQ12
N2 | IOBSA/BPLLO_T_IN2/BPLLO_T_FB1/LVDS/DQ12
N1 | IOBSB/BPLLO_C IN2/BPLLO_C_FB1/LVDS/DQ12
P1| I0B7ALVDS/DQ12

Rz | I0B7BLVDS/DQ12

P2 | I0BIALVDS/DQ12

Ra | I0B9BLVDS/DQT2

P3| I0B12ALVDS/DQS12

Na | I0B12BILVDS/DQS12

W4 | I0B14ALVDS/DQ12

P5 | I0B14B/LVDS/DQ12

Ns | IOB16ALVDS/DQ12

s | 10B16B/LVDS/DQ12

L5 | IOB18A/GCLKT_12/LVDS/DQ11

R4 | I0B18B/GCLKC_12/LVDS/DQ11

Rs | I0B20A1LVDS/DQ11

Re | 10B20B/LVDS/DQ11

R7 | 10B22A1LVDSIDQ11

N6 | 10B22B/LVDS/DQ11

Mo | |0B24AILVDS/DQ11

Re | 10B24B/LVDSIDQ11

Ro | I0B26ALVDS/DQST 1

P71 10B26B/LVDS/DQS11

N7 | I0B29ALVDS/DQ11

Ne | [0B29B/LVDS/DQ11

Mg | 0B31A/IGCLKT _14/LVDS/DQ11

Pg | I0B31B/GCLKC_141LVDS/DQT1

No | IOB33A/GCLKT 151.vDS/DQ11

L6 | IOB33B/GCLKC_15/1L.vVDS/DQ11

I0B35A/LVDS/DQ10
I0B35B/LVDS/DQ11
I0B3BA/GCLKT_13/LVDS/DQ10

VCCIOB_7_VCCX_VDDXM

VOD1ZM_1P2 551 vDD12M
2| VODAM_VDDDM
VDDAM_VDDDM_0P9 G4~| VDDAM_VDDDM

D7
VDDHAQO_1P8 D9 | VDDHAQO
VDDTQO_0P9 A6

VDDAQO_0P9 Be-| VDDAQD
i1 | VDDAQD

Ri2 1K veeios
DONE R43 1K LED3 ) %7 i
*Configuration completed det

ction section

Notes:

1.F_CLK signal is an external input clock signal.

It is recommended that F_CLK signal be provided through an active oscillator crystal.

2.External Flash memory is used to store downloaded programs.

For details about SPI Flash model selection,

Arora V 60K FPGA Products Programming and Configuration Guide .
3.It is recommended that add an ESD protection chip to the JTAG download circuit.

4.VCC core voltage requires a large current,

5.The MODE pin is the GowinCONFIG configuration mode selection signal.

For details about how to select the Mode signal,

Arora V 60K FPGA Products Programming and Configuration Guide.

L8 I0B38B/GCLKC_13/LVDS/DQ10
GWSAT-LV60UG225
ury
urG
vss
vss
G2 mo_ckp vss
T4 | MO_CKN vss
“J3-| Mo_DOP vss
14| MO_DON vss
13| MO_D1P vss
F4| MO_DIN vss
F3-| MO_D2P vss
G171 MO_D2N vss
G2 | Mo_D3P vss
Mo_D3N vss
vss
vss
vss
D1
E2 | M1_D0A vss
E4 | M1_D0B vss
F1| M1_DOC vss
1| MDA vss
Gz | Mi_D18 vss
Hi | M1_D1C vss
1| MI_D2A vss
27| M1_D2B vss
M1_D2C vss
GWSAT-LV60UG225 Ves
vss
vss
vss
vss
vss
vss
vss
vss
vss
= GWSAT-LVB0UG225
VCCI03_4_12
Flash -
ng
R38 R39 R37
47K 47K 47K 4.T0F
us
QsPI_MCS N 1= =
cs vee -
QSPI_MISO 2 I QsPI_MI3
Do FOD
QsPI_Mi2 — QsPI_CCLK
wp CLK
4 QsPI_Mos!
GND oI
SPI Flash
Rad, AK(NG)
*External Flash, used to |1

store downloaded programs

see "Chapter 3.1 Configuration Modes"

see "Chapter 4.5 SPI Flash Selection" in UG718,

so it is recommended to supply power separately.

in UG718,

vecior_z (212 —ecior 2
xgg:gg: ;1; %—NCCIOLAJZ
vecis {3 —-yecis
yeois " —heee
veaoe Fhar—vecio
555!818;}1 'ﬁn“z:r*\’cmomm

veeanc B2 jvecapc_1ps
veruse -1 —VeFusE_1ps

VCCX_VDDXM

VCCX_VDDXM

VDDAM_VDDDM

VDDTQO
VDDTQO
g | VDDTQO

VDDAQO
GWSAT-LV60UG225

Llame [Descripti [Min.

FPGA Logic

v Core voltage, LV 0.87V 1.03V
e Core voltage, EV 114V 1.8V

Ve /O Bank voltage: v 3.465V

Vel Auwliary voltage 171V 3465V

R Voltage required for eFuse writing 1.62V 1.98V

Gigabit Transceiver

Visssigs Analog high power supply voltage 171V 1.89V.

Visiiues Analog core power supply voltage 0.87V 1.03V.

Vs TX power supply voltage 0.87V 1.03V.

Vissoa: Digital power supply voltage 0.87V 1.03V.

[Pt

Vooan Analog core power supply voltage 0.87V 1.08V.

Vooxas Analog auxiliary power supply voltage 171V 3.485v

Vooon Digital power supply voltage 0.87V 1.08V.

Vopizu MIPI LP power supply voltage 114V 1.32V

[ADC

Veease ADC power supply voltage 1.62V 1.98V

[Vagen ADC reference voltage oV oV

Vaces ADC reference voltage ov 1.25V

|Note!

U1 When intemal differential termination resistors are required, Veex must be greater than or equal to 3V; the 10 input-output Fmax is limited when Veex=1.8V,

and Veex needs to be greater than or equal te 2.5V for input-output applications with Fmax greater than 600Mbps

2 \Vhen Veryse is not required, this power supply can be connected to either GND or floating.

If multiple power supplies are shorted on some packages o PCBs. it is necessary to take the intersection of the ranges of all shorted power supplies to satisfy

the needs of multiple power supplies at the same time

VCCIo10_11

183 C184

—Pqu —FﬂuF

VDD12M_1P2 VDDAM_VDDDM_0P9  VEFUSE_1P8 VCCADC_1P8 VDDAQO_0P9
c142 143 C135 C144 145 C146 1360137 138 139 _[C140 147
—FNF —PWF—PNF—PWF —PWF —Pm: 1000F f10uF f1uF AUF D.AUF .AUF
= =
Vvee_oPo VDDHAQO_1P8 VDDTQO_0PY
C148 [C149  [C150 [C156 (G151 [C157 C158 (C159 153 C160 C161 162 (C163 164 (C154 (€165
H0uF  f1uF WF 0AuF OAuF 0AUF DAUF 0AUF 04U oouf fouF HuF Aok AUF floouF flouF FiuF
VCCIO6_7_VCCX_VDDXM VCCIo1 2 VCCIO3 4_12 veelos veeios vcelo9
c168 [c169 L170 L1 172 €173 c174 175 [c176 177 [c178 179 C180 181 _C182
uF DAUF 0AuF DAUF 0.4uF 0.1uF —Fqu —PMF—PNF —PmF—PmF —PmF—PﬂuF —PmF—PﬂuF
L T

GOWIN Minimum System Diagram
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C | ewsAT-LveouG225

4]
2|
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GW5AT-LV60UG225H

U10A

QSPICCLK g3
IORSA/CCLK/LVDS

MODEO D>-Gsprirso—E14—| IORSBMODEO/LVDS
—QSPIMOST— £12—{ IORSA/DOO/DIN/MISO/MIT/LVDS
= IOR9B/CSI_B/MOSIMIO/LVDS
~F11 |OR15ADTI/LVDS
~G11- |0R15B/D12/LVDS
MODE Y>———FE15— I0R17AIMODE/GCLKT 41LvDS
~G15— |0R17BID10/GCLKC_4/LVDS

I0T74A/LVDS/DQO

I0T74B/LVDS/DQO
IOT76A/TPLLO_T_INO/LVDS/DQO
I0T76B/TPLLO_C_INO/LVDS/DQO
I0T78A/LVDS/DQD

I0T78B/LVDS/DQO
IOTB9A/GCLKT_1/QOREF_T_INO/LVDS/DQO
I0T89B/GCLKC_1/QOREF_C_INO/LVDS/DQO

QSPIMI2
—gspr— 513+ I0R20AID01/MI2ILVDS/DQ4
——————G14 0R20B/D02IMIIILVDS/DQ4
~H18 | |0R34AD13/LVDSIDQ4
—415 |0R34B/EMCCLKILVDS/DQ4
F_CLK Y»——G12| |0R36AIGCLKT_5/RPLLO_T_IN1/RPLLO_T_FBO/LVDS/DQ4
~H12— |0R36B/GCLKC_S/RPLLO_C_IN1/RPLLO_C_FBO/LVDS/DQ4

10T 142A/1LVDS/DQ3

10T 142B/DOUT/LVDS/DQ3

I0T144A/1LVDS/DQ3

I0T144B/LVDS/DQ3
IOT146ATPLL1_T_IN1/TPLL1_T_FBO/LVDS/DQ3
10T 146B/TPLL1_C_IN1/TPLL1_C_FBO/LVDS/DQ3

u10

o CWSAT-Lve0UG225H

GWSAT-LVB0UG225H

u10D

1|
I0R41AID14/G
10 10R41B/D15/G

DONE ><<—HJ3— IOR47A/DONE
RECONFIG_N
IOR56A/RECO

-MI3 0RegB/LVDS]

IOR70B/D09/C

CLKT_7/LVDS
CLKC_7/LVDS

NFIG_N

I0R57A/GCLKT_6/LVDS/DQ5

—414 |0R57B/GCLKC_61LVDSIDQS

—H |0R59AILVDS/DQS

—K11 |0R59B/LVDS/DQS5

K121 |6R61A/DO7/SDARPLLY_T_IN2/RPLL1_T_FBO/LVDS/DQS5
—K13 |0R61B/ROWR_B/SCLIRPLL1_C_IN2/RPLL1_C_FBO/LVDS/DQS
—L13 |0RE3A/DO3/SISSIOLVDSIDASS

—L14_ |0R638/D04/SSPI_CS_N/LVDS/DQSS

—L15 |0R66A/D05/SO/SSI/RPLLT_T_INY/RPLL1_T_FB1/LVDS/DQS
-M15_ |5R668/D06/SSPI_CLK/RPLLT_C_IN1/RPLL1_C_FB1/LVDS/DQS
112 |0ResAILVDS/DQS

DQ5

~N14_1 |5R70A/D08/SSPI_WPN/SSI2/LVDS/DQS

LKHOLD_N/SSI3/LVDS/DQ5

N5
READY KaspT s B14 | I0R72A/READY/RPLLT T_INO/LVDS/DQ5
[WMCS N pis
I0R72B/CSO_BIMCS_N/RPLL1_C_INOLVDS/DQS

I0B75A/LVDS/DQ8

I0B75B/LVDS/DQ8
I0B77A/BPLL1_T_IN2/BPLL1_T_FBO/LVDS/DQ8
I0B77B/BPLL1_C_IN2/BPLL1_C_FBO/LVDS/DQ8
I0B79A/LVDS/DQ8

I0B79B/LVDS/DQ8
I0B81A/GCLKT_11/LVDS/DQ8
10B81B/GCLKC_11/LVDS/DQ8
I0BB5A/LVDS/DQSS

10B85B/LVDS/DQSS
I0B87A/GCLKT_10/LVDS/DQ8
I0B87B/GCLKC_10/LVDS/DQ8
I0BBYA/LVDS/DQ8

10B89B/LVDS/DQ8

I0B91A/LVDS/DQ8

GWSAT-LVB0UG225H

U10F.

—Hs |
—He |
K5 |

5|
PUDC_B p—— K1

IOL4BA/GCLKT_17/LVDS
IOL48B/GCLKC_17/LVDS
IOL50A/GCLKT_16/LVDS
IOL50B/GCLKC_16/LVDS
IOL66A/PUDC_B/LPLL1_T_IN1/LPLL1_T_FBO/LVDS

_E5 ]

IOL41ALVDS
I0L41B/LVDS
IOL4SA/GCLKT_18/LVDS
IOL45B/GCLKC_18/LVDS

10B91B/LVDS/DQ8
GWSAT-LVB0UG225H

UtoH
QO_LNO_TXP_O QO_LNO_RXP._|
QO_LNO_TXM O Q0_LNO_RXM_I
QO_LN1_TXP_O QO_LNT_RxP_| -BZ—
QO_LN1_TXM_O Q0 LN1 RXM_| [FAT—
QO_LN2_TXP_O QO_LNZ_RxP_| [-B3—
QOLN2TXM O Q0 LN2 RXM_I A% —
QO_LN3_TXP O QU_LN3_Rxp_| -B11—
QO_LN3_TXM_O Q0_LN3 RXM_| A1~
| p1o
QO_REFCLKP 0 QO_REFCLKP_1
QO_REFCLKM_.0  QO_REFCLKM_1 [-C10—

IOR1AITCK
IOR1B/TDI

IOR3AITMS
IOR3B/TDO

GWSAT-LVB0UG225H

READY Y——FR45 47K ____jvccios

*Configurable detection sec

ion

GWS5AT-LVB0UG225H

U10E

—L1 io1aLvpsipatz
—L2- i0B1B/LVDS/DQ12
—M3 |0B3A/BPLLO_T_IN1/BPLLO_T_FBOLVDS/DQ12
—L3 |0B3B/BPLLO_C_IN1/BPLLO_C_FBO/LVDS/DQ12
—M1 |5B5A/BPLLO_T_IN2/BPLLO_T_FB1/LVDS/DQ12
—N2 |5B5B/BPLLO_C_IN2/BPLLO_C_FB1/LVDS/DQ12
—N loB7A1VDS/DQT2
—P1 I0B7B/LVDS/IDQ12
—RB2 \oBoarVDS/DQ12
—FP2 10B9B/LVDS/DQ12
—R3 10B12A/1VDS/DAS12
—P3 l0B128/LVDS/DQS 12
M4 |0B14ALVDS/IDQ12
—M4_ 108148/ VDSIDQ12
—P5 |0B16ALVDS/DQ12
10B16B/LVDS/DQ12

I0B18A/GCLKT _12/LVDS/DQ11

—L5-110818B/GCLKC_12/LvDS/DQ11

—R4 10B20ALVDS/DQ11

—R5- 10B20B/LVDS/DQ11

—R6 10B22A/LVDS/DQ11

—RI 108228/ VDS/IDQ11

— N6 |0B24ALVDS/IDQ11

—M8 10B24B/LVDS/DQ11

—R8 |0B26ALVDS/DAST1
10B26B/LVDS/DQS11

I0B29A/LVDS/DQ11
10B29B/LVDS/DQ11

—N8 |5B31AIGCLKT_14/LVDS/IDQ11
—M8 |5831B/GCLKC_14/LVDS/DQ11
—P9 |0B3BA/GCLKT _151.VDS/IDQ11
—MN8 10B33B/GCLKC_15/LVDS/IDQ11

I0B35A/LVDS/DQ10

A
10B35B/LVDS/DQ11

—M3 |5B38A/GCLKT_13/1LVDS/DQ10

—L8 |0B38B/GCLKC_13/LVDS/DQ10

VCC_0P9

A3 VCCIOB_7_VCCX_VDDXM

VDD12M_1P2 f——G6—

VDDAM_VDDDM_0P9

VDDHAQO_1P8 }—j

VDDTQO_0P9 }—%

PUDC_B <K

*Configurable det

R46 1K It

1KNC veeloto_11

ion

GWS5AT-LVB0UG225H

utol
vee veeiot_2 [-B12——cciol 2
vee

vce VCCI03 4_12 CCIO3_4_12
vce VCCI03 412

vee

vee VCCIos

vee VCCIo5

VCCIOB_7_VCCX_VDDXM
VCCIOB_7_VCCX_VDDXM
VCCIOB_7_VCCX_VDDXM
VCCIOB_7_VCCX_VDDXM
VCCIOB_7_VCCX_VDDXM
VCCIOB_7_VCCX_VDDXM

VDD12M
VDDAM_VDDDM
VDDAM_VDDDM
VDDAM_VDDDM

VDDHAQO
VDDHAQD
VDDTQO
VDDTQO
VDDTQO

VCeio8 cclos
Mot
Veelog CClog
vooioe iy 1V
VCCIO10_11 CCI010_11
VCCIO10_11 jf?j_w
vecape (E12——vCCcADC_1P8
VEFUSE -L11——VEFUSE_1P8

“ R48 4.7K
5
TCK. 1 1 2 2
VCCIO3_4_12
DI 3 3 4 4* -
100 5,5 JTAG |6 -
z
X7 8 TO oF
™: o9 10

ui2
01 104
‘\‘HGND vee -2
3

VCCI03_4_t2
T

4

*JTA

N ESD .
G download section

RECONFIG_N ((——R82 47K 1vccios

*Configuration rese

K

*Configuration

MODE) (—FRE 47K yceio3 412

MODE1 <<4‘:|—M" K i

mode signal selection

*Configuration completed detec

RE6 1K veeios

RS7 K LED4 ) 27 I

'VDDAQO_OP9 VDDAQO
VDDAQO
VDDAQO
GWSAT-LVB0UG225H
VCCIO3_4_12
Flash -
Jgas
R49 RS0 R51
47K 47K 47K H7uF
utt
QSPI_MCS_N 1= 8 =
cs vee -
QSPI_MISO 2 — |7 QsPI_Mi3
Do HOLD
QSPI_MI2 3| — 6 QsPI_CCLK
wp CLK
QsPI_MosI
4 GND DI s =
5 SPI Flash
RSS. K(NC)
*External Flash, used to RSC—KNO|,
store downloaded programs

Notes:

For details about how to select the Mode signal,
Arora V 60K FPGA Products Programming and Configuration Guide.

1.F_CLK signal is an external input clock signal.

It is recommended that F_CLK signal be provided through an active oscillator crystal.
2.External Flash memory is used to store downloaded programs.
For details about SPI Flash model selection,
Arora V 60K FPGA Products Programming and Configuration Guide .
3.It is recommended that add an ESD protection chip to the JTAG download circuit.
4.VCC core voltage requires a large current,
5.The MODE pin is the GowinCONFIG configuration mode selection signal.

see "Chapter 3.1 Configuration Modes"

see "Chapter 4.5 SPI Flash Selection" in UG718,

so it is recommended to supply power separately.

in UG718,

utoJ
1
vss
ke
Vvss
B8 vss
Cc13 U106
13 vss
Vvss
Bl yss
141 yss —G3 mo_ckp
2 yss —FE8- Mo_ckn
F6 ! vss —44 Mo_DoP
G| yss —43 mo_Don
G2 yss —Hef po D1
HE vss —H34 Mo pin
i yss —E4- Mo_p2p
491 vss —E3 Mo p2n
K14 yss —C1 Mo D3P
K2 2 T
Vss MO_D3N
K6
e vss
Vvss
v
vss —D1 m1_poa
= —E2{ m1"Dos
Rl vss —EL miToc
R15{vss —E{ MiTp1A
> I
vss —G1- M1 D18
B2 —G2 |
vss M1_D1C
4| yss —H1 M1TD2A
D3 vss —4 miTp28
E4 2 | T
Vvss M1_D2C
8 vss
co | Vee GWSAT-LV60UG225H
C11
U vss
2 vss
S vss
Vvss
GWSAT-LV60UG225H
Name [Descripti [Min.
FPGA Logic
v Core vottage, LV, 0.87v 1.03v
- Core voltage, EV 114V 18V
Veco /0 Bank voltage [ 3465V
Voo™ |Auxiliary voltage 17V 3465V
|- Voltage required for eFuse writing 162V 198V
|Gigabit Transceiver
e |Analog high power supply voltage 171V 1.89v
_— |Analog core power supply voltage 0.87v 1.03v
Vg I TX power supply voltage 0.87v 1.03v
[Visoc Digital power supply voitage 0.87v 1.03v
[MIPI
Vonau |Analog core power supply voltage 0.87v 1.08V
Vooxu |Analog ausiliary power supply voltage 171V 3465V
Vooou Digital power supply voitage 0.87v 1.08v
Voniou MIPI LP power supply voltage 114y 1.32v
[ADC
Veeroe [ADC power supply voltage: 162V 198V
[Vagen ADC reference voltage ov oV
i ADC reference vottage ov 1.25v
[ Note!
("] When internal differential termination resistors are required, Veex must be greater than or squal to 3V; the 10 input-output Fmax is limited when Veex=1.8V,
and Veex needs to be greater than or equal to 2.6V for input-output applications with Fmax greater than 600Mbps.
12 When Veruee is not required, this power supply can be connected to either GND or floating.
If multiple power supplies are shorted on some packages or PCBs, it is necessary to take the intersection of the ranges of all shorted power supplies to satisfy
the needs of multiple power supplies at the same time

VDD12M_1P2  VDDAM_VDDDM_0P9 VEFUSE_1P8 VCCADC_1P8 VDDAQO_0P9
c186 187 C188 189 190 c1o1 192 193 [C194 195 196 _C197
—FNF —PWF—PNF —PWF —PWF —Pm: 1000F f10uF f1uF AUF D.AUF .AUF
L L
vee_ops VDDHAQO_1P8 VDDTQ0_0P9
Cte9 [C200  [C201 [C202 [C203 [C204 [C205 [C206 [C207 [co08 (209 (C210  (C211 [C212  (C213 (C214 [C215 216 C217 _C218
[louF iuF AuF 0uF 0AuF 0.1uF 0.1uF 0.1uF 0.1uF  400uF {OUF 1uF AuF 0.AUF HOOUF [1OUF  [1uF 1UF 0AUF DAUF
VCCIO6_7_VCCX_VDDXM VCCIo1 2 VCCIO3_4_12 veelos vCelos VCCI09 VCCIO0_11
c219 220 L2 223 [c224 c225 226 (G227 228 (229 230 (C231 232 (0233 234 (235

—Pqu —FﬂuF

21 222
E‘“F E»WF E»WF E‘“F E»WF E‘“F —Fqu —PMF—PNF —PmF—PmF —PmF—PﬂuF —PmF—PﬂuF
nd m-
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GW5AT-LV60UG324A

U13A U138 u13C u13D
U136 U3l
D8 E15 QSPI_CCLK E8 M14
Cg | IOT76ATPLLO_T_IN2ILVDS/DQO 513 | IOT113A/GCLKT_2/QOREF_T_IN1/LVDS/DQ2 10 | IORSAICCLK/LVDS N14 | |0B102A/D11/LVDS/DQ7 F2 A A vig
Do | IOT76B/TPLLO_C_IN2/LVDS/DQO E16 | I0T113B/GCLKC_2/QOREF_C_IN1/LVDS/DQ2 READY Ri1 | IORSB/READY/LVDS M1 | 10B1028/D121LVDS/DQ7 Fr| Q0_LNO_TXP O QO_LNO_RXP_| (7 A1 VSS VSS g
Co | IOTBOATTPLLO T IN3/TPLLO_T_FB4/LVDS/DQO D6 | IOT115A/GCLKT 31LVDS/DQ2 MODE1 Riz | IOR7AIMODE1/LVDS Mi7 | [0B104A/D0SILVDS/DQ7 F2 | Q0_LNO_TXM_O QO LN RXMI |7 ‘Atg | VSS VSS [y
B10 | IOTBOB/TPLLO_C_IN3TPLLO_C_FB4/LVDS/DQO Bi6 | IOT115B/GCLKC_31LVDSIDQ2 MODEO Fi2 | IOR7B/MODEO/LVDS L14 | I0B104B/D10/LVDS/DQ7 H1 | QULN1_TXP O QU_LNT_RXP| g5 A5 | VSS VSS [
‘A10 | IOT82A/TPLLO_T_IN4/TPLLO_T_FB3/PCIE_HOST_RSTN/LVDS/DQO ‘A17 | IOT117ALVDS/DQS2 DONE 510 | IOR9ADONE/LVDS QSPI_MCS N ({5 | |OB108B/LVDS/DQ7 D2 | QU_LN1_TXM O QOTLN1RXM_I 5 A7 | VSS VSs (i3
89 | IOT82B/TPLLO_C_IN4ITPLLO_C_FB3/PCIE_HOST_RSTN/LVDS/DQO Ci6 | 10T117BILVDS/DQS2 RECONFIG_N E12 | IORIB/IRECONFIG_N/LVDS = it3 | IOB111AIMCS_N/LVDS/DQS D1 | QO_LN2 TXP O QO_LN2_RXP_| (G3 A8 VSs VSS [y
‘Ao | IOT85ALVDSIDQS0 B17 | IOT120A/LVDS/DQ2 —F13 | IORTIATTPLLY_T_IN3/TPLL1_T_FB4/ILVDS 414 7| 10B111B/D08/LVDS/DQ6 52| QULN2_TXM_O Q0_LN2 RXM_I Gy B1g | VSS VSS (15
Ci1 | I0T85BLVDS/DQSO £17 | I0T120B/LVDS/DQ2 MODE2 IOR11B/MODE2/TPLL1_C_IN3/TPLL1_C_FB4/LVDS —Ki5 | 10B113A/D0/LVDS/DQE B1 QO_LN3 TXP O QO_LN3 RXP_| g3 +— g3 | VSS VSS f-rg 9
B11 | |OT87ALVDS/DQO Dig | I0T122A1LVDS/IDQ2 ~Ki7 | I0B1138/D07/LVDS/DQ6 QO_LN3_TXM_O Q0 _LN3 RXNMLI t— g7 | VSS Vvss [-pg 1
D11 | IOT87B/LVDS/IDQO Ci7 | 10T122B/LVDS/IDQ2 L1 | I0B115A/D04/LVDS/IDQ6 D6 B6 — gg | VSS VSS [py
Gi2 | IOT89AIQOREF_T_INO/LVDS/DQO Gig | I0T124A1LVDS/DQ2 QSPLMOSI ki —j1g | I0B115B/DOS/LVDS/DQ6 —Ds | QO_REFCLKP 0 Q0_REFCLKP_1 g5 t—Gis | VSS VSS [piz
510 | |OT89B/QOREF_C_INO/LVDS/IDQO G17-| I0T124BILVDS/DQ2 QSPIWISO 47 | |OB128A/D00IMOSIMIOILVDS/DQS PUDC_B K18 | I0B117A/PUDC_BILVDS/DQS6 —| Q_REFCLKM_0 QO_REFCLKM_1 o Vss vss
B12 | IOT91ALVDS/DQT F1g | 10T 129A/1LVDS/DQ3 = Ufo | |0B128B/D01/DIN/MISO/MI1/LVDSIDQGS QSPI_Mi2_ —J15 | I0B117B/EMCCLKILVDS/IDQS6 A6 vss VSS 7
A2 | IOT95ALVDS/DQ1 Fi6 | I0T129B/LVDS/DQ2 ~—Ug | I0B134BILVDS TSPTMIE— 16 | I0B120A/D02/MI2/LVDSIDQG Q0_ATEST_O vss VSS 5
‘A13 | I0T9SBLVDS/DQ1 Gie | I0T131ALVDS/DQ3 Vg | IOB136AILVDS = 10B1208/D03/MI3/LVDS/DQGE GWSAT-LVBOUGIZIA Diz | VSS VSS its
‘A4 | IOT97ALVDSIDQ1 Gis | IOT131B/LVDS/DQ3 ~y11 | I0B136BILVDS i D3| Vss VSS (13
C14 | 10T97BILVDSIDQ1 F15 | IOT135A1VDS/DQS3 VA1 | IOB138ALVDS D4 Vss VSS (g7
B15 | IOT99ALVDS/DQS1 Gi4 | 10T135B/LVDS/DQS3 ~T12 | I0B138BILVDS v b7 | VSS vss yg 4
B14 | I0T99B/LVDS/DQS1 F14 | 10T 138A/LLVDS/DQ3 Utz | I0B140ALVDS ~VA7 | I0B75ALLVDS/DQ8 8 — 2| VSS VSS g 9
‘Af5 | I0T102A1VDS/IDQ1 Fi4 | I0T138B/1LVDS/DQ3 ~Viz | I0B140BILVDS ~Uts | 10B75B/LVDS/DQ8 TCK To | IORTIATCK +— 5| VSS VSS |24
—E13 | I0T102B/LVDS/DQ1 17 | IOT140A/LLVDS/DQ3 VA3 | I0B142A1VDS ~Ufe | IOB77A/BPLL1_T_IN4/BPLL1_T_FB3/LVDS/DQ8 oI =g | IORIB/TDI +— 7| VsS vss ({7 —1
F_CLK D>——[573-| I0T104A/GCLKT_1/LVDS/DQ1 tg | IOT142A/LVDS/DQ3 ~—Ut4 | I0B142BILVDS 47| I0B77B/BPLL1_C_IN4/BPLL1_C_FB3/LVDS/DQ8 ™S Ta | IORIATMS +— g | VSS VSS (i3
~pi3 | IOT104B/GCLKC_11VDS/DQ1 F17 | 10T1428/LVDS/DQ3 ~Vi4 | I0B144AILVDS ~{ji7 | IOBT9A/CS| BILVDSI! DO K- IOR3BITDO +— 01 VSS VSS |-Tiy
~Ci3 | IOT106A/GCLKT 0/LVDS/DQ1 £15 | IOT146ATTPLLY T IN4/TPLL1_T_FB3LVDS/DQ3 “Ria | I0B144B/LVDS “Ri6 | I0B79B/LVDS/DQ8 Fi6 | VSS VSS T
10T 106B/GCLKC_0/LVDS/DQ1 10T 146B/TPLL1_C_IN4/TPLL1, C FB3/LVDS/DQ3 T IOB146A/LVDS “R1 I0B81A/GCLKT_11/LVDS/DQ8 Fa4 Vvss Vvss
—={ I0B146BILVDS ~Rig | IOBB1B/GCLKC_11/LVDS/DQ8 vss vss
GWSAT-LVBOUGI24A GWEAT-LVB0UGS24A CWEATLVAOUGI2A 5| I0BBSARDWR BILVDSIDQSS A M ADCTP & vss VSS iz
- ~T14 | I0BBSB/CSO_B/DOUT/LVDS/DQSS —ADCVP— Kio | ADCTN G111 Vss VSS [kip
U13E 15 | IOBB7A/IGCLKT_10/LVDS/DQ8 —ADGWN L9 | ADCVP Gi3 | Vss vss
~pi4 | I0BB7BIGCLKC_101.VDS/DQ8 ADCVN — G5 | VSS VvsS j7
~Ris | IOBIIA/GCLKT 91LVDS/DQ7 t—G6 | VSS Vvss
~p15 | I0BI3B/GCLKC_9/LVDS/DQ7 t— 7| VSS Vvss
ﬁ I0B1ALVDS/DQ12 I0B71B/BPLL1_C_IN3/BPLL1_C_FB4/LVDS/DQ9 Eg ‘\Hﬂa:lim 96 % 5| IOBISA/GCLKT_8/LVDS/DQ? E11 % vss VSS iz
U7 | I0B1BILVDS/DQ12 I0B71A/BPLLT_T_IN3/BPLLT_T_FB4/LVDS/DQS [~ j5 1 2 “Nig | I0B9SB/GCLKC_8/LVDS/DQ7 Fi1 | NCt 10 | VSS VSS i3
6 | IOB3A/BPLLO T IN3/BPLLO_T_FB4/LVDS/DQ12 T0B69BILVDS/DQY g TeK 1 2 ~pig | I0B97AID141LVDSIDQ7 Gio | NC2 Hiz | VSS VSS iy
7| I0B3B/BPLLO_C_IN3/BPLLO_C_FB4/LVDS/DQ12  IOBG7B/BPLL1_( B 3 vecior2 veeior ~Ni6 | 10B97B/D151LVDS/DQT 11| NC3 H3 | VSS Vvss
77| I0BSA/BPLLO_T_IN4/BPLLO_T_FB3/LVDS/DQ12 10B67A/BPLL1 T | i3 oI 3 4% Flash ~N17-| IOB9IAILVDS/DQST NC4 Ha | VSS VSS [
R6 10BSB/BPLLO_C_IN4/BPLLO_C_FB3/LVDS/DQ12 1O K3 5 ——1 I0B99B/D13/LVDS/DQS7 GW5AT-LV60UG324A Vvss Vss Hi
I0B7A/LVDS/DQ12 I0BB5A/LVDS/DQ9 TDO, vss vss
R5 | 10B12A1LVDS/00S 12 10B62BILVDSIDOSY 1oy L GWSAT-LVEOUG324A
T5 K2 % C237 GWSAT-LV60UG324A
Us | 10B12B/LVDS/DQS12 10B62A/1LVDS/DQSY ({3 X
Us | |OB14AILVDS/DQ12 I0B60B/LVDS/DQY ([ 9 RS9 R60 [R61 A7uF
6 | [OB14B/LVDS/IDQ12 I0BBOAILVDS/DQY |5 ™ 47K 47 47K
p5 | IOBIGALVDS/DQ12 10B58B/LVDS/DQS |5 U4
U4 | |0B16B/LVDS/DQ12 I0B58A/LVDS/IDQY [~ QSPI_MCS_N 1 [— 8 = U13H
V4 | I0B18ALVDS/DQ11 10B52B/LVDS/DQ10 [~z —= 3 vee -
T4 | I0B18BILVDS/DQ11 I0B52A/ILVDS/DQ10 g QsPI_MISO 2 QsPLMI3
T3 | |0B20ALLVDS/DQ11 I0B50B/LVDS/DQ10/DAS_910 [~ = po  HOLD = B13
\3 | szt vDsat O R RLDSIDGS 10 | b o “ogo L T oo veg Voot e
U 10B22B/LVDSIDQ11 I0B44AILVDSIDOS10 [~Ng 1}} Zienn  veo 2 T 4 5 QSPI_MOS! vee veeion (-S10
U1 | I0B26ALVDS/DQS11 10B42B/LVDS/DQ10 [~y 3 GND oI = vce E14
R3 | [0B26B/LVDS/DQS11 10B42A/LVDS/DQ10 [N 102 103 [=—— SFIFiaeh vee VCCIO2 |17 cClo2
T2 | IOB31AIGCLKT 14/LVDS/DQ11 I0B40B/GCLKC_12/LVDS/DQ10 N3 - R62 KNG vee VCCIO2 [~fy5
Ro | |0B31B/GCLKC_14/LVDS/DQ11 I0B40A/GCLKT_12/LVDS/DQ10 (b3 “ITAG dovwsload 1 *Exte 1 Flash, used t [i vee VCCIO2 |~Gg
RT | IOB33A/GCLKT 15/LVDS/DQ11 I0B38B/GCLKC_13/LVDS/DQ10 (5 E > download section mterna ash, use © VCC VCCIo2
I0B33B/GCLKC_15/LVDS/DQ11 I0B38A/GCLKT_13/LVDS/DQ10 store downloaded programs vee E10
GWSAT-LVBOUG324A vee vecios [-==——{Vecios
T
vee VCCIo6 /cclos
vee VCCIos -
vee L6
R63 R64 vee veelo7 ’ccio?
WODE0 (AT voci0s K I v veger feir T
ADC vee s
001 & R65 1K PUDC_B &K Res KNG veeior vee VeCio8 [vis ccios
MODE1 ADCTN RE7 —49.9R _ ADCTN C 1201 Vecios "R
- *Configurable detection section Jg — VDD12M_1P2 VoM vceios
MODE2 &K K i 8 id VDD12M veeioo g cCI09
‘PHF ADCTN_C 2 VDD12M VCei09 74
*Configuration mode signal selection socre [ nes mom oo TRCECT 31 2 oot vecs [
RECONFIG_N &———— 14T vceios . 5 VDDHAQO_1P8 L2 \ppHaQo VCCIoo e
VCCIOog
*Configuration reset section VDDTQO_0PY B4
———49.9R__ADCVN_C 2 - VDDTQO
ADCVN R71 X CON2'4 o5 | VDDTQO veeiorz 19— eciorz
R72 1K veelos 239 VDDAQO_0P9 }—]:Eg VDDAQO
DONE 3} R73 K LEDS ) 4 [1 READY Pp——RI4 947K 1vocios T"F 199R  ADCVP C VbDAQO
e - ) tic tic *C . tecti ot ARG e — = VREFP_1P2 |——L10 yrerp VREFN MU‘
Configuration completed detection section Configurable detection section
VeFUSE_vecApe_1p8 —10 yeruse vocane
VCCI04_5_10_11.veex K13 veciod s 10_11_veex
P13 | VCCIO4_5_10_11-VCCX
M3 VCCIO4_5_10_11_VCCX
VCC_0P9 VDDAQO_0P9 VDDHAQO_1P8 VDDTQO_0P9 VCCIO4_5_10_11_VCCX

269 (C270 C244 Eﬂs C2d6 (247 k C253 (C254 Em C279 (281

GWS5AT-LVB0UG324A

249 (250 (C251 T Win:
00uF [10uF 100uF [10uF F 100uF [10uF Gorgiiokages LV 0BTV 105V
Core voltage, EV 114V 18V
= = VO Bank vohtage v 3.465V
Auxiliary vottage 171V 3.465V
VCCI04_5_10_11_VCCX VEFUSE_VCCADC_1P8 VREFP_1P2 VDD12M_1P2 veciot vecioz VeCIo3  yecios vecior vecios veeiog veeio2 Veruse™ Voltage required for eFuse writing 162V 1.98v
[Gigabit
Cor1 [cor2 [c273 cor4 c215 C278 [c280 [c282 284 (C285 287 (C288 (C289 (C290 201 sog 2 C293 coo4 205 (C296 [C297 C298 [C299 [C300 (C301 [C302 [C303 c304 - Analog core power supply voltage 087V 1,03V
—Fqu—Pqu —PMF—PNF —Pqu —PMF uF @ E E E.MF Equ Equ E.m; E.m; 3 Equ Equ E.m; E.m; Equ Equ Equ E.m; EmF E.m; Equ Equ Equ Voora- X power supply voltage: 0.87V 1.03v
AuF e Digital power supply voltage 087V 1.03V
= = = I
- B - [Vadaia Analog core power supply voltage 087V 1.08V
Ve Analog auxiliary power supply voltage 171V 3.465V
[Vassa Digital power supply voltage o87v 1.08V
Vootam MIPI LI power supply voltage 1.14V 1.32V
[ADC
Notes: cane [ADC power supply vottage [1:62v [1.98v
. . . . Viern |ADC reference voltage Jov Jov.
1.F_CLK signal is an external input clock signal. Ve JADG reference voltage ov [z
It is recommended that F CLK signal be provided through an active oscillator crystal. [Note!

2.External Flash memory is used to store downloaded programs.

For details about SPI Flash model selection, see "Chapter 4.5 SPI Flash Selection"
Arora V 60K FPGA Products Programming and Configuration Guide .

3.It is recommended that add an ESD protection chip to the JTAG download circuit.
4.VCC core voltage requires a large current, so it is recommended to supply power separately.
5.The MODE pin is the GowinCONFIG configuration mode selection signal.

For details about how to select the Mode signal, see "Chapter 3.1 Configuration Modes"
Arora V 60K FPGA Products Programming and Configuration Guide.

in UG718,

in UG718,

1 When intemal differential termination resistors are required, Veox must be greater than or equal to 3V: the 10 input-output Fmax is limited when Veex=1.8V,
and Veex needs 1o be greater than or equal to 2.5V for Input-output applications with Fmax greater than 600Mbps.

2 When Vzryse is not required, this power supply can be connected to either GND or floating.
If multiple power supplies are shorted on some packages or PCBs, it is necessary to take the intersection of the ranges of all shorted power supplies to satisfy
{the needs of mutiple power supplies at the same time.

GOWIN Minimum System Diagram
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