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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
Arora V 138K 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 138K FPGA Products Programming and Configuration Guide.
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“QSPT MISO— R22 | IOBI3A/DOO/MOSI/LVDS/DQ12/X16 10B144B/D16/LVDS/DQ15 IORS6B/LVDS/DQ19 IOR107B/LVDS/DQ16 7| |OL56B/LVDS/DQ4 10L107B/LVDS/DQ7 10L20B/LVDS/DQ1

10B93B/D01/DIN/LVDS/DQ12 10B144A/D17/LVDS/DQ15/X16 IOR58A/LVDS/DQS19/X16. IOR107A/ADCINCK1/LVDS/DQ16/X16 > | |OLSBA/LVDS/DQ4/X16 |0UU7NMCKTEST/LVDS/DQ7/X'5 |OL24A/MGCLKT_11/LPLLO_T_INT/LPLL1_T_IN1/LVDS/DQ1/X16
10B95A/D02/LVDS/DQ12/X16 10B142B/D18/LVDS/DQ15 IOR58B/LVDS/DQS19 IOR105B/LVDS/DQ16 10L10! 10L24B/MGCLKC_11/LPLLO_C_INT/LPLL1_C_IN1/LVDS/DQ1
10B95B/D03/LVDS/DQ12 10B142A/D19/LVDS/DQ15/X16 IORGOA/LVDS/DQ19/X16 I0R105A/LVDS/DQ16/X16 I0L29A/MGCLKT 10/LPLLO T FB1/LPLL1_T FB1/LVDS/DQ2/X16
~Uz1 | 10BS7AIDO4/LVDS/DQ12IX16 10B140B/D20/LVDS/DQ15 IOR60B/LVDS/DQ19 I0R103B/LVDS/DQS 16 I0L29B/MGCLKC_10/LPLLO_C_FBT/LPLLT_C_FB1/LVDS/DQ2
~pig | I0BI7B/D0S/SI/LVDS/DQ12 10B140A/D21/LVDS/DQ15/X16 I0R62A/LVDS/DQ19/X16 I0R103A/LVDS/DQS16/X16 I0L31A/SGCLKT 10/LPLLO T_FBOLLPLL1 T_FBO/LVDS/DQ2IX16
I0B99AIDO/SSPI_CLK/LVDS/DQ12/X16 10B138B/D23/LVDS/DQ15 I0R62B/LVDS/DQ19 I0R101B/LVDS/DQ16 I0L31B/SGCLKC_10/LPLLO_C_FBO/LPLLT_C_FBO/LVDS/DQ2
I0B99B/DO7/SSPI_WPNILVDS/DQ12 10B138AID24/LVDS/DQ15/X16 IORE5A/LVDS/DQ19/X16 I0R101ALVDS/DQ16/X16 I0L33A/FBTEST LO/LVDS/DQ2IX16 MO_CKN  M1_CKN
I0B102A/MCS_N/LVDS/DQ12/X16 10B1358/D22/LVDS/DQS15 IOR65B/LVDS/DQ19 I0R98B/LVDS/DQ16 Ol I0L338/CLKTEST LO/LVDS/DQ2 MOCKP  Mi-GKP
U2z | |0B102B/D08/SO/LVDS/DQ12 10B135A/CLKHOLD_N/LVDS/DQS15/X16 IOR67A/LVDS/DQ19/X16 IORBA/LVDS/DQ16/X16 Vi IOL35A/LVDS/DQS2/IX16 MO_DON  M1_DON
I0B104A/PUDC_B/LVDS/DQS12/X16 10B133B/D25/LVDS/DQ15 Ol 10L35B/LVDS/DAS2 MO_DOP  M1_DOP
“Vi7 | |OB104B/EMCCLK/LVDS/DQS12 10B133A/D26/LVDS/DQ15/X16 IOL3BA/LVDS/DQ2/X16 MODIN  M1DIN
10B106A/CSI_B/LVDS/DQ13/X16 10B131B/D13/LVDS/DQS 14 IOL94B/L I0L38B/LVDS/DQ2 MODIP  MTDIP
10B1068/D31/LVDS/DQ13 10B131A/SSPI_CS_N/LVDS/DQS14/X16 IOL40A/LVDS/DQ2/X16 MOD2N  M17D2N
10B108A/D30/LVDS/DQ13/X16 10B129B/D15/LVDS/DQ14 10L71B/LVDS/DQS 10L40B/LVDS/DQ2 MO_D2P  M1_D2P
10B108B/D29/LVDS/DQ13 I0B129A/D14/LVDS/DQ14/X16 IOR73A 10L73A I0L42A/LVDS/DQ3/X16 MO_D3N  M1_D3N
10B110A/RDWR/LVDS/DQS13/X16 10B126B/D12/LVDS/DQ14 I0L74A/LVDS/DQSIX16 Ol 10L42B/LVDS/DQ3 MO_D3P  M1_D3P
I0B110B/DOUT CSO_B/LVDS/DQS13 10B126A/D11/LVDS/DQ14/X16 1 5 I0L44A/LVDS/DQ3IX16 = =
10B112A/D28/LVDS/DQ13/X16 10B124B/D10/LVDS/DQ14 10L44B/LVDS/DQ3
10B112B/D27/LVDS/DQ13 10B124A/D09/LVDS/DQ14/X16 ~va | 5 I0L47A/LVDS/DQ3/X16 GWSAT-138K-PG484
~Vig | I0B114A/SGCLKT 4/BPLL2 T FB1/BPLL3 T FB1/LVDS/IDQ13/X16 L3 T FBO “AA4 X | 3 T_INO 10L47B/LVDS/DQ3
10B114B/SGCLKC_4/BPLLZ_C_FB1/BPLL3_ C_FB1/LVDS/DQ13 V4 | I0L49A/LVDS/DQS3/X16
V19 | 10B116AIMGCLKT 4/8PLL2 T FBO/BPLL3 T FBOLVDS/DQ13/X16 X T INT/LPLLY T INT 10L498/LVDS/DQS3
“U20 | 10B116BIMGCLKC_4/BPLLZ_C_FBO/BPLL3_C_FBO/LVDS/DQ13 L2_C_FB1/RPLL3_C_FB1/LVD: R I0L51A/LVDS/DQ3IX16
I0B120A/SGCLKT 5/BPLL2 T_INO/BPLL3 T INO/LVDS/DQ14/X16 I0LB3AIMGCLKT 9/LPLL2 T FB/LPLL3 T FB1/LVDS/DQG/X16 I0L51B/LVDS/DQ3
10B120B/SGCLKC_5/BPLL2_C_INO/BPLL3_C_INO/LVDS/DQ14. > L2_C_IN1/RPLL3_C_IN1/LVDS/I 10L83B/MGCLKC_9/LPLL2 C_FB1/LPLL3_C_FB1/LVDS/DQ6 |OL53A/LVDS/DQ3/X16
10B122A/IMGCLKT_5/BPLL2_T_IN1/BPLL3_T_IN1/LVDS/DQ14/X16 IORB5A/SGCLKT_2/RPLL2 T_INO/RPLL3_T_INO/LVDS/DQ17/X16 IOLBSA/SGCLKT 9/LPLL2 T _FBO/LPLL3_T_FBO/LVDS/DQ6/X16 |0L538/LVDS/DQ3
10B122B/MGCLKC_5/BPLL2_C_IN1/BPLL3_C_IN1/LVDS/DQ14 IOR85B/SGCLKC_2/RPLL2_C_INO/RPLL3_C_INO/LVDS/DQ17 |0L8SB/SGCLKC_9/LPLL2_C_FBO/LPLL3_C_FBO/LVDS/DQE
GWEAT-138K-PGA84

GWSAT-138K-PGA84 GWSAT-138K-PGA84 GWSAT-138K-PG484

M_vDDOPO | VDDA MIPIVDDD_MiPt

K10 | VODA_MIPIVDDD_MIPI VCCIo2
M_VDDX1P8| L7 | VODX_MIPI VCCIo2
I0B51A/LVDS/DQIIX16 VecoPs Ve VCCio2
vee VCCIo2
N7 | VeC VCCIo2
IORZALVDS/DQ23/X16 I0R53B/LVDS/DQ20 - vee VCCIo2
|0B169AITDOILVDS |ORS3ALVDS/DQ20/X16 Ro1——49.9R ADCTN C vee VCCI03
I0B169B/TMS/LVDS vee VCCIo3
I0B171A/READY/LVDS vee VCCIo3
I0B171B/DONE/LVDS vee VCCIo3
I0B173AITCK/LVDS I0BBOA/SGCLKT_6/BPLLO_T_INO/BPLL1_T_INOLVDS/DQIIX16 finF Voo VCCIo3
I0B173B/TDILVDS Ro2———49.9R X vee VCCIo3
10B175A/IMODEO/LVDS 10B62A/MGCLKT 6/BPLLO_T IN1/BPLL1 T_IN1/LVDS/DQ9IX16 vee VCCIo4
I0B175B/CCLK/LVDS 10B62B/MGCLKC_6/BPLLO_C_IN1/BPLLT_C_IN1/LVDS/DQ9 - vee VCCIod
MODET, 10B177AIMODE1/LVDS 10B66A/MGCLKT _7/BPLLO_T_FBO/BPLL1_T_FBO/LVDS/DQ10/X16 R7 | V€C VCCIO4
MODEZ, Us | |0B177B/IMODE2/LVDS 10BB6B/MGCLKC_7/BPLLO_C_FBO/BPLL1_C_FBO/LVDS/DQ10 R23——49.9R ADCVN.C 4 | Vee VeCios
CFal I0B179A/CFGBVS/LVDS IOR44A/LVDS/DQS20/X16 10B68A/SGCLKT 7/BPLLO T_FB1/BPLL1_T_FB1/LVDS/DQ10/X16 vee_Lbo VCC._L vecios
RECONFIG_| |0B179B/RECONFIG_NILVDS |OR17AILVDS/DQ22IX16 |OR42B/LVDS/DQA20 |OB68B/SGOLKC 7/BPLLO_C. FB1/BPLLT G, FB/LVDS/DQ10 ! Vel VGCios
I0R17B/LVDS/DQ22 IOR42AILVDS/DQ20/X16 I0B70A/LVDS/DAS10/X16 5| VCC.L VCCIOS
IORZ0A/LVDS/DQS22/X16 I0R40B/LVDS/DQ21 I0B70B/LVDS/DQS10 finF LN3_TXP Voo | VCCIOS
AoCTN N8 |OR20B/LVDS/DQS22 |OR4OAILVDS/DQ21/X16 |0B72AILVDS/DQ10IX16 Ro4———49.9R _ADCVP_C 57 VCCLL VCCIOs
—ADGTP — W10 | ADCTN/ADCTN I0R22A/LVDS/DQ22/X16 I0R388/LVDS/DQ21 I0B72B/LVDS/DQ10 - ! 1| VCC L VCCIOS
—ADGVN Mg | ADCTP/ADCTP I0R22B/LVDS/DQ22 IOR3BA/LVDS/DQ21/X16 I0B76A/LVDS/DQ10/X16 Veexipe| veex VCCIOS
—ADGVP — L10 | ADCVNADCVN I0R358/LVDS/DQS21 I0B76B/LVDS/DQ10 S REraE veex VCCIOoB
—H=——"{ ADCVPIADCVP IOR35AILVDS/DQS21/X16 I0B78A/LVDS/DQ11/X16 X = Ve VCCIOoB
I0R24A/SGCLKT 1/RPLLO_T_FBO/RPLL1_T_FBO/LVDS/DQ22/X16 I0B78B/LVDS/DQ11 VCCIOoB
GWSAT-188K-PGA84 I0R24B/SGCLKC_1/RPLLO_C_FBO/RPLLT_C_FBO/LVDS/DQ22 I0BBOA/LVDS/DQ11/X16 X GWSAT-138K-PG484 VCCIOoB
IORZ6AMGCLKT_1/RPLLO T FB1/RPLL1 T FB1/LVDS/DQ22/X16 10B8OB/LVDS/DQ11 VCCIOoB
I0R26B/MGCLKC_1/RPLLO_C_FB/RPLLT C_FBLVDS/DQ22 I0B3A/LVDS/DQ11/X16 VCCIOoB
I0R29A/SGCLKT O/RPLLO T INO/RPLL1 T INOILVDS/DQ21/X16 10B838/LVDS/DQ11 VCeio7
I0R29B/SGCLKC_0/RPLLO_C_INO/RPLLT_C_INO/LVDS/DQ21 I0B85A/LVDS/DQ11/X16 VCeio7
I0R31A/MGCLKT_O/RPLLO_T_IN1/RPLL1 T IN1/LVDS/DQ21/X16 10B85B/LVDS/DQT1 VCeio7
I0R31B/MGCLKC_O/RPLLO_C_IN1/RPLLT_C_IN1/LVDS/DQ21 I0BE7A/LVDS/DQ11/X16 VCeio7
IOR33AFBTEST_ROLVDS/DQ21/X16 10B87B/LVDS/DQ11 VCeio7
I0R33B/CLKTEST_RO/LVDS/DQ21 I0BBIA/LVDS/DQS11/X16 VCCIO7 [~Ti3
I0B89B/LVDS/DAS11 VeQIoT0 -5-¢-vecion
GWSAT-136K-PG484 0B91A F9 vecioto

Q_vDDTOPY £2- voDT Q0

vecios VDDT_Q0

GWSAT-138K-PGAS4 Q_VDDHA1PS }—ﬁ VDDHA Q0

D10 | VDDHA Q0

Q_VDDAOPY 5e-| VDDA G0

F7| VODA_Q0

VDDA Q0

DONE ) ue GWSAT-138K-PG484

| HER2 B2 K4 R2 K pccioto | RECONFIG N B AI&——ccioto READYYy— BRI ATK Nccioto QSPLMCS N =

*Configuration completed *Configuration reset section *Configurable detection section QSPI_MISO Do

detection section QSPI_MI2

WP

veeio1of

RS: il I al I GND

SPI Flash

R38 1K NC 1K NC
CEGB! CCI010 PUDC._B CCIo4 |
N ,"S« . N ;<< 3 ‘ K . *External Flash, used to
*Configurable Bank voltage sectiof | *Configurable GPIO mode section “Configuration mode signal selection store downloaded programs

vee_Lbo VCCX1P8 M_VDDOPY M_VDDX1P8  Q_VDDAOPY Q_VDDTOPY.

113 115_C116 104 [C105_C118 C119 [C120 [C121 Ewoa Eo k i E E bm k L VCCIO10

126 (C127_Ct 129 (130 134 [C135 C136 137
100uF 10uF  [1uF ul T
100uF 10UF  [1uF ENF ﬁmF FmF 100uF 10uF 1uF E1 f

Ve 7
cClo2 veeios VCCIOos \tellel veciono Q_VDDHA1P8.

i E i E Em E7 km
uF 1uF

100uF f10uF

ESD .
*JTAG download 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, see "Chapter 4.5 SPI Flash Selection" in UG704, GWSAT-138K-PG484
Arora V 138K 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" in UG704,
Arora V 138K FPGA Products Programming and Configuration Guide.

GOWIN Minimum System Diagram
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GW5AT-LV138PG484A

vecior ‘ccior
VCCIO7 ~fga
P20 VCCIO7 [Ny
QSPI_MOSI 2z | 10B92A 10B146A OR1A IOR55A IORSBA/LVDS/DQ19/X16 I0R109A VCCIO7 i3
GSPIMISO— R2 | |0BI3AIDOOMOSILVDS/DQ12/X16 10B144B/D16/LVDS/DQ15 IORZA/LVDS/DQ23/X16 I0R53B/LVDS/DQ20 IORS6B/LVDS/DQ19 IOR107B/LVDS/DQ16 VCCIO7 (5
5 P21 | I0BI3B/DOT/DINLVDSI! 10B144AID17/LVDS/DQ15/X16 IORS3AILVDS/DQ20/X16 IORSBA/LVDS/DQS19/X16 I0R107A/ADCINCK1/LVDS/DQ16/X16 7 VCCIO7 [~Agq
Rot| IOBI5AIDO2ILVDS/IDQ12/X16 10B142B/D18/LVDSIDQ15 I0R51B/LVDS/IDQ20 IORS8B/LVDS/DAS19 I0R1058/LVDS/DQ16 VCCIOS Re cCIos
1| 10B958/D03/LVDS/DQ12 10B142A/D 19/LVDS/DQ15/X16 2 IORS1A/ILVDS/DQ20/X16 IORGOA/LVDS/DQ19/X16 I0R105A/LVDS/DQ16/X16 VCCIOoB
“Ua21 | I0BS7AIDO4/LVDS/DQ12IX16 10B140B/D20/LVDS/DQ15 10R49B/LVDS/DQ20 IOR60B/LVDS/DQ19 I0R103B/LVDS/DQS 16 VCCIO6 3
7g-| 10B97B/D0S/SILVDS/DQ12 10B140A/D21/LVDS/DQ15/X16 Q23 IOR49AILVDS/DQ20/X16 I0R62A/LVDS/DQ19/X16 I0R103A/LVDS/DQS16/X16 VCCIO6 [~y
“Rig | I0BIIAIDOS/SSPI_CLK/LVDS/DQ12/X16 _ I0B138B/D23/1LVDS/DQ15 I0R62B/LVDS/DQ19 I0R101B/LVDS/DQ16 VCCIOB ey
QSPI_MCS_N"T1g | I0B99B/D07/SSPI WPNILVDS/DQ12  10B138AID24/LVDS/DQ15/X16 23 IORE5A/LVDS/DQ19/X16 I0R101ALVDS/DQ1B/X16 VCCIOoB N
— T20 | |OB102A/IMCS_N/LVDS/DQ12/X16 10B1358/D22/LVDS/DAS15 IOR658/LVDS/DQ19 I0R98B/LVDS/DQ16 VCCIOs vecios
~U22 | 10B102B/D08/SO/LVDS/DQ12 10B135A/CLKHOLD_N/LVDS/DQS15/X16 IOR67A/LVDS/DQ19/X16 IORIBAILVDS/DQIE/X16 vee VCCIOS
PUDC_B) 10B104A/PUDC_B/LVDS/DQS12/X16 10B1338/D25/LVDS/DQ15 IOR67B/LVDS/DQ19 - L VCCIOS
~Vi7 | I0B104B/EMCCLK/LVDS/DQS 12 10B133AID26/LVDS/DQ15/X16 IORG9A/LVDS/DQ1EIX16 VCCIOS
I0B106A/CS|_B/LVDS/DQ13/X16 10B131B/D13/LVDS/DQS 14 IOR69B/LVDS/DQ18 VCCIOS
I0B106B/D31/LVDS/DQ13  I0B131AISSPI_CS_N/LVDS/DQS14/X16 I0R71A/LVDS/DQ1EIX16 c VCCIo4
10B108A/D30/LVDS/DQ13/X16 10B129B/D15/LVDS/DQ14 IOR17A/LVDS/DQ22/X16 I0R71B/LVDS/DQ18 G VCCIO4 [y3
10B1088/D29/LVDS/DQ13 10B129A/D14/LVDS/DQ14/X16 I0R17B/LVDS/DQ22 IOR3BAILVDS/DQ21/X16 OR73A VCCIod
10B110AIRDWR/LVDS/DQS13/X16 10B1268/D12/LVDS/DQ14 IORZ0A/LVDS/DQS22/X16 I0R358/LVDS/DQS21 IOR74A/LVDS/DQ1IX16 X VCCIoa
I0B110B/DOUT CSO_B/LVDS/DQS13  10B126AID11/LVDS/DQ14/X16 I0R208/LVDS/DQS22 IOR35AILVDS/DQS21/X16 IOR74B/LVDS/DQ18 VCCIoa
10B112A/D28/LVDS/DQ13/X16 10B124B/D10/LVDS/DQ14 I0R22A/LVDS/DQ22/X16 IOR76A/LVDS/DQS18/X16 VCCIod
10B112B/D27/LVDS/DQ13 I0R22B/LVDS/DQ22 IOR768/LVDS/DQS18 IORB7AILVDS/DQ17/X16 VCCIOo3
VCCIo3
10B114A/SGCLKT 4/BPLL2 T FB1/BPLL3 T_FBI/LVDS/IDQ13/X16 I0R24A/SGCLKT 1/RPLLO_T_FBO/RPLL1_T_FBO/LVDS/DQ22/X16 IOR78A/SGCLKT J/RPLL2 T FBO/RPLL3 T_FBO/LVDS/DQ18IX16 VCCIo3
“Vis | 10B114B/SGCLKC_4/BPLLZ_C_FB1/BPLL3 C_FB1/LVDS/DQ13 L0_C_FBO) IOR78B/SGCLKC_3/RPLLZ_C_FBO/RPLL3_C_FBO/LVDS/DQ18 al VCCIo3
10B116AIMGCLKT 4/BPLL2 T FBO/BPLL3 T FBOLLVDS/DQ13/X16 IORBOAMGCLKT 3/RPLL2 T FB1/RPLL3 T FB1/LVDS/DQ18/X16 VCCIo3
20 | 10B116BIMGCLKC_4/BPLLZ_C FBO/BPLL3_C_FBO/LVDS/DQ13 - C | C i IORB0B/MGCLKC_3/RPLL2_C_FB1/RPLLI_C FBLVDS/DQ18 vccioz VCCIO3
I0B120A/SGCLKT 5/BPLL2 T_INO/BPLL3 T INO/LVDS/DQ14/X16 L0 T_INO/RPLLT_T_IN IORB3AMGCLKT 2/RPLL2 T IN1/RPLL3_T_IN1/LVDS/DQ17/X16 VCCio10
10B120B/SGCLKC_5/BPLLZ_C_IN I0R29B/SGCLKC_O/RPLLO_C_INO/RPLLT_C_INO/LVDS/DQ21 IOR83BMGCLKC_2/RPLLZ_C_INY/RPLL3_C_IN1/LVDS/DQ17 vCeioto
10B122A/MGCLKT 5/BPLL2 IOR31A/MGCLKT_O/RPLLO_T_IN1/RPLL1 T IN1/LVDS/DQ21/X16 IORB5A/SGCLKT 2/RPLL2 T INO/RPLL3 T_INOILVDS/DQ17/X16 Q_VDDTOPY VDDT Q0
10B122B/MGCLKC_5/BPLL2_C_IN1/BPLL3_C_IN1/LVDS/DQ14 I0R31B/MGCLKC_O/RPLLO_C_IN1/RPLLT_C_IN1/LVDS/DQ21 I0R85B/SGCLKC_2/RPLLZ_C_INO/RPLL3_C_INO/LVDS/DQ17 Rig| VODT Q0
10B124A/D09/LVDS/DQ14/XT6 IOR33A/FBTEST_RO/LVDS/DQ21/X16 GWBAT-LV136PG484A Q_VDDHA1P8 }—E VDDHA_Q0
GWEAT-LVI38PGABIA I0R33B/CLKTEST_RO/LVDS/DQ21 D10 | VDDHA Q0

Q_VDDAOPY VDDA_Q0
GWS5AT-LV138PG484A E VDDA Q0

VDDA_Q0

GWSAT-LV138PGAB4A

I0B51A/LVDS/DQ9/X16 10891A
10B169A/TDO/LVDS OL1A 10L55A 7| IOLS6A/LVDS/DQ4/X16 10L109A 10B89B/LVDS/DAS 1
I0B169B/TMS/LVDS I0L2A/ADCINCKO/LVDS/DQO/X16 10L538/LVDS/DQ3 5| I0L568/LVDS/DQ4 10L107B/LVDS/DQ7 |0B8SA/LVDS/DQS11/X16
I0B171A/READY/LVDS I0L2B/LVDS/DQ0 I0L58A/LVDS/DQ4/X16 10L107AIMCKTEST/LVDS/DQ7/X16 |0B87B/LVDS/DQT1
10B171B/DONE/LVDS 0 10L58B/LVDS/DQ4 10L105t 10B87A/LVDS/DQ11/X16 ]
I0B173AITCK/LVDS I0L60A/LVDS/DQ4/X16 10B85E/LVDS/DQ11 £
oI 10B173B/TDILVDS 10L I0BBSA/LVDS/DQ11/X16

MODEC) = 2| 10B175A/MODEO/LVDS Qs 10B83B/LVDS/DQ11
=10 | I0B175BICCLK/LVDS 0 10L1 10B83A/LVDS/DQ11/X16

MODET, 10B177A/MODE1/LVDS 10B8OB/LVDS/DQ11
MODEZ, 10B1778/MODE2/LVDS O 0L988) I0B72A/LVDS/DQ10/X16 I0BBOA/LVDS/DQ11/X16

CFG 10B179A/CFGBVS/LVDS 10B72B/LVDS/DQ10 10B78B/LVDS/DQ11
RECONFIG_t 10B179B/RECONFIG_N/LVDS Ol I0B76A/LVDS/DQ10/X16 IOB7BA/LVDS/DQ11/X16
I0B76B/LVDS/DQ10 Rat—

0
Y15
Y5

49.9R _ADCTN C

ADCTN 19 I0B6OA/SGCLKT_6/BPLLO_T_INO/BPLL1_T_INO/LVDS/DQY/X16 181
ADCTP ADCT/ADCTN oL 10L71B/LVDS/DAS Ol 10B60B/SGCLKC_6/BPLLO_C_INO/BPLLT_C_INO/LVDS/DQ9 T"F
ADCTP

ADCVN___ Mg | ADCTP/ADCTR AB3 | IOL73A 10B62A/MGCLKT_6/BPLLO_T_IN1/BPLL1 T INT/LVDS/DQI/X16
ADCVP. ADCVN/ADCVN I0L74AILVDS/DQSIX16 ol 10B62B/MGCLKC_6/BPLLO_C_IN1/BPLLT_C_IN1/LVDS/DQ9
ADCVP/ADCVP ! | 10L74B/LVDS/DQS 10B66A/MGCLKT 7/BPLLO_T_FBO/BPLL1_T_FBO/LVDS/DQ10/X16
GWEATLVI38PGITA 10L22A/LVDS/DQS 1/X16 10L338/CLKTEST LO/LVDS/DQ2 I0L76A/LVDS/DQS/X16 o |0B6BB/MGCLKC. 7/BPLLO_ G FBO/BPLLT. G, FBO/LVDS/DQ10
10L228/LVDS/DQS T I0L33A/FBTEST_LO/LVDS/DQ2IX16 I0L76B/LVDS/DQS 10L87ALVDS/DQB/X16 |OBBBA/SGCLKT. 7/BPLLO. T FB1/BPLL1_T_FBI/LVDS/DQI0IX16
UgH 10B68B/SGCLKC_7/BPLLO_C_FB1/BPLLT_C_FB1/LVDS/DQ10 Ra3——49.R
I0L24AMGCLKT 11/LPLLO_T_IN/LPLL1_T_IN1/LVDS/DQ1/X16 I0L78A/SGCLKT 8/LPLL2 T_INO/LPLL3 T_INOILVDS/DQS/X16
I0L24B/MGCLKC_11/LPLLO_C_INY/LPLLT_C_IN1/LVDS/DQ1 I0L78B/SGCLKC_8/LPLLZ_C_INO/LPLL3_C_INO/LVDS/DQS GWSAT-LVI38PGAB4A 182
I0L26A/SGCLKT 11/LPLLO_T_INO/LPLL1_T_INO/LVDS/DQ1/X16 I0LBOAMGCLKT 8/LPLLZ T IN1/LPLL3 T IN1/LVDS/DQS5/X16
I0L268/SGCLKC. 11/LPLLO-C_INU/LPLLTG_INOILVD: IOLBOB/MGCLKC_B/LPLLZC_INY/LPLLS_C_INULVDS/DGS —an
I0L29AMMGCLKT_10/LPLLO T FB1/LPLLT T_FB I0LB3AMGCLKT 9/LPLL2 T FBILPLL3 T FBI/LVDS/DQB/X16 ADCVP
I0L83BMGCLKC 9/LPLLZ_C_FB1/LPLL3_C_FB1/LVDS/DQS
N IOLBSA/SGCLKT 9/LPLL2 T FBOLLPLL3 T_FBO/LVDS/DQGIX16
NIRRT 10L31B/SGCLKC_10/LPLLO_C_FBO/LPLLT_C_FBO/LVDS/DQ2 10L85B/SGCLKC_9/LPLLZ_C_FBO/LPLL3_C_FBO/LLVDS/DQG
QU_LNT_TXM_O GWBAT-LV138PGABIA GWBAT-LV138PGABIA ADCTN C
QUINTTXPO  Q0_LN2RX! =

49.9R _ ADCTP_C

R42——

ADCVN_C

Q0_LNO_RXM_I
QO_LNO_RXP_1

QO_LNO_TXM_O
QO_LNO_TXP O

R44—49.9R _ADCVP C

Q0_REFCLKM_0

RECONFIG N((—t:l‘—%/cc\mo READY} R49 iLS cclo10

e Ty *Configuration res tion *Configurable detection section

QSPI_MISO — QSPI_MI3

QsPI_mi2 — QSPI_CCLK
CLK

QsPI_MOS|
RS0 g Ro1 I+ veciotop———B82r 4Tk wioneo GSN: F‘ ol DONE 3
MODE 1 lash
creavsK Ro4 kNC ccio1o pupc_e<< RS TRNC CCIo4 il RS 1 %MODE? || --E03 Ro8 ccioto|
*Configurable Bank voltage sectio *Configurable GPIO mode section *Configuration mode signal selection

*External Flash, used to 7
store downloaded programs *Configuration
detection

GWBAT-LV138PG484A

Q_VDDAOPY
vegors VCC_LDO VCCX1Pe - Q_YDDTOPS Q_VDDHA1PS

203 @ E E E E E t E E 215 st gzw gws E E
Eoour HO0UF 1uF E E E E E E E E E E E E E E ﬁ E E E E E E E F 100uF [10uF f1uF E1 ﬁ F E E
uF [10u 100UF 10UF 1uF ‘EuOuFImuFI uF E F

vceioz vcelo3 vegcios VCCIos veelor

veeioo

vceiolo
T

M%z

ESD
*JTAG download

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 UG704,
Arora V 138K 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" in UG704,
Arora V 138K FPGA Products Programming and Configuration Guide.
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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 UG704,
Arora V 138K 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" in UG704, e o 76A
Arora V 138K FPGA Products Programming and Configuration Guide.

GOWIN Minimum System Diagram




GW5AT-LV138UG324A

IOR1A

~—Ca | IOR2A/LVDS/X16/DQ23

c1

B9
A9

R

IOR2B/LVDS/DQ23
IOR4A/LVDS/X16/DQ23
3

IOR29A/SGCLKT_O/RPLLO_T_INO/RPLL1_T_INO/LVDS/X16/DQ21
I0R29B/SGCLKC_0/RPLLO_C_INO/RPLL_C_IN0/LVDS/DQ21
IOR31A/MGCLKT_O/RPLLO_ IN1/LVDS/X16/DQ21
IOR31B/MGCLKC_O/RPLLO_C_IN1/RPLL_C_IN1/LVDS/DQ21
IOR33A/FBTEST_RO/LVDS/X16/DQ21
IOR33B/CLKTEST_RO/LVDS/DQ21

IOR35A/LVDS/X16/DQS21

IOR358/LVDS/DQS21

IOR3BA/LVDS/X16/DQ21

IOR38B/LVDS/DQ21

IOR40A/LVDS/X16/DQ21

IOR40B/LVDS/DQ21

GWSAT-138K-UG324A

I0B38A/LVDS/X16/DQ8

10B49B/LVDS/DQ8

I0L73A

T IOLB3AIMGCLKT_9/LPLL2_T_FB1/LPLL3_T_FB1/LVDS/X16/DQ6

| I0L83B/MGCLKC_9/LPLLZ_C_FB1/LPLL3_C_FB1/LVDS/DQ6
IOL8SA/SGCLKT 9/LPLL2 T_FBO/LPLL3_T_FBO/LVDS/X16/DQ6
I0L85B/SGCLKC_9/LPLLZ_C_FBO/LPLL3_C_FBO/LVDS/DQS
I0L87A/LVDS/X16/DQ6

I0L94B/LVDS/DQS6

GWSAT-138K-UG324A

DONE )

f-eos RE9 il R90 il

o /CCION0)|
*Configuration completed
detection tion

cig
Bi6
AT
ET6
D16
El5
D15
Gi7
F18
Hi6
Gi16
Gi4
Fi4
Gi5
Fi5
HIT
Hig
Fi7
ET8
Hi4

IOR69A/LVDS/X16/DQ18
IOR69B/LVDS/DQ18

IOR80B/MGCLKC_3/RPLL2_C_FB1/RPLL3_C_FB1/LVDS/DQ18
IORSBA/LVDS/X16/DQ16

ORI07AADCNCK VDS 15IDAT6
IOR107B/LVDS/DQ16

QSPI_MOSI

—Ki6 | 10B92A

I0B93A/DOO/MOSI/LVDS/X16/DQ12
10B93B/DO1/DIN/LVDS/DQ12
I0B95A/D02/LVDS/X16/DQ12

K17 | |0B95B/D03/LVDS/DQ12

10B97A/D04/LVDS/X16/DQ12
10B97B/D05/SI/LVDS/DQ12
I0BIIA/DO/SSPI_CLK/LVDS/X16/DQ12
10B99B/DO7/SSPI_WPN/LVDS/DQ12

I0B102A/MCS_N/LVDS/X16/DQ12

—Jig | 10B102B/D08/SO/LVDS/DQ12

I0B104A/PUDC_B/LVDS/X16/DQS12

77| I0B104B/EMCCLK/LVDS/DQS12

I0B106A/CSI_B/LVDS/X16/DQ13
10B1068/D31/LVDS/DQ13
I0B108A/D30/LVDS/X16/DQ13
10B1088/D29/LVDS/DQ13
10B110A/RDWR/LVDS/X16/DQS13
10B110B/DOUT_CSO_B/LVDS/DQS13
10B112A/D28/LVDS/X16/DQ13

5| 10B1128/D27/LVDS/DQ13

GWSAT-138K-UG324A

TDO.

IOL29AIMGCLKT_10/LPLLO_T_FB1/LPLL1_T_FB1/LVDS/X16/DQ2
I0L29B/MGCLKC_10/LPLLO_C_FB/LPLL_C_FB1/LVDS/DQ2
IOL35A/LVDS/X16/DQS2

I0L358/LVDS/DQS2

™S

I0B169A/TDOILVDS
10f VDS

READ!

DONE

I0B171A/READY/LVDS

TCK

10B171B/DONE/LVDS

oI

I0B173A/TCK/LVDS

MODEU>>_ES'PFW

MODE,
MODEZ,

ADC

TN M9
ADCTP

ADCVN

ADCVP.

R

I0B173B/TDILVDS
10B175AIMODEOLVDS
1| I0B175B/CCLKILVDS
I0B177AIMODE1/LVDS
10B177B/MODE2/LVDS

CFGBVS; Elg 10B179AICFGBVS/LVDS
RECONFIG_! 10B179B/RECONFIG_NILVDS

ADCTN/ADCTN
ADCTPIADCTP
ADCVN/ADCVN
ADCVP/ADCVP

GWSAT-138K-UG324A

|zl zlzl</< =]

10B124A/D09/LVDS/X16/DQ14
10B124B/D10/LVDS/DQ14
I0B126A/D11/LVDS/X16/DQ14
10B1268/D12/LVDS/DQ14
I0B129A/D14/LVDS/X16/DQ14
B1298/D15/LVDS/DQ14
I0B131A/SSPI_CS_N/LVDS/X16/DQS14
B137B/D13/LVDS/DQS 14
10B133A/D26/LVDS/X16/DQ15
B1338/D25/LVDS/DQ15
I0B135A/CLKHOLD_N/LVDS/X16/DQS15
|0B1358/D22/LVDS/DQS15
10B138A/D24/LVDS/X16/DQ15
10B138B/D23/LVDS/DQ15
I0B140A/D21/LVDS/X16/DQ15
10B140B/D20/LVDS/DQ15
10B142A/D19/LVDS/X16/DQ15
10B142B/D18/LVDS/DQ15
I0B144A/D17/LVDS/X16/DQ15
10B144B/D16/LVDS/DQ15

146A

I0B114A/SGCLKT_4/BPLL2_T_FB1/BPLL3_T_FB1/LVDS/X16/DQ13
10B114B/SGCLKC_4/BPLL2_C_FB1/BPLL3_C_FB1/LVDS/DQ13
10B116A/MGCLKT _4/BPLL2_T_FBO/BPLL3 T_FBO/LVDS/X16/DQ13

RECONFIG_N (B K

*Configuration re

cclo10
tion

READY Yy—R92 K cclo1o

*Configurable detection

section

creBvsS ccloto

*Configurable Bank voltage sectio

R94

pupc_e<& Rog

*Configurable GPIO mode section

ccios | B2 Ak

*Configuration mode

R a7k
vcc\mo}wtzliggatousn

signal

IODE1

selection

10B1168/MGCLKC_4/BPLL2_C_FBO/BPLL3 (
I0B120A/SGCLKT 5/BPLL2 T_INO/BPLL3

10B122A/MGCLKT_5/BPLL2_T_IN1/BPLL3 T_IN1/LVDS/X16/DQ14
10B1228/MGCLKC_5/BPLL2_C_IN1/BPLL3_C_IN1/LVDS/DQ14.

GWSAT-138K-UG324A

Q0_LNO_RXM_I
QO_LNO_RXP_|
QO_LN1_RXM_I
QO_LN1_RXP_I
QO_LN2_RXM_|
QO_LN2_RXP_|
QO_LN3_RXM_|
QO_LN3_RXP_|
QO_REFCLKN_0
QO_REFCLKP_0

Q0_LNO_TXM_O
Q0_LNO_TXP_O
Q0_LN1_TXM_O
QO_LNT_TXP_O
Q0_LN2 TXM_O
Q0_LNZ_TXP_O
Q0_LN3 TXM_O
QO_LN3_TXP O
Q0_REFCLKM_1
QO_REFCLKP_1

GWSAT-138K-UG324A

Flash

veelod

RE6
47K

QSPI_MCS !

QSPI_MISO

QSPI_MI3

QSPI_MI2

QSPI_CCLK

CLK
QSPI_MOSI

2]

*External Flash,
store downloaded

SPI Flash

10—tk |},

used to
programs

vee_Loo—H13

vee
vee
vee
vee
vee
vee
vee
vee
vee
vee
vee
vee
vee
vee
vee
vee
vee
vee
veex
Veex
veex

VCC_LDO

M_vox1P——10 voox wipi

Fi1
M_VDDAOPY Tt
G10

VDDA_MIPI/VDDD_MIPI
VDDA_MIPI/VDDD_MIPI
VDDA_MIPI/VDDD_MIP!

VCCIOS/VCCIOBIVCCIOT
VCCIO5/VCCIOBIVCCIOT
VCCIO5/VCCIOBIVCCIOT
VCCIO5/VCCIOBIVCCIOT
VCCIO5/VCCIOBIVCCIOT
VCCIOS/VCCIOBIVCCIOT
CCIO10
vcclom

VDDT_Q0
VDDT_Q0
VDDA_Q0
VDDA_Q0

VDDHA_QO

Al6
G cClo2
D17
Bi3

CCIOSI6/7

FRio —t—ecioto

|Q0_vDDTOPY
2 |Q0_VDDAOPY
812 jqo_voDHAtPS

B4
F5

GWSAT-138K-UG324A

ADC

ADCTN 49.9R

R8t——

ADCTN_C

357

nF
ADCTP

R82—49.9R

ADCTP_C

R83—49.9R

358

—an
Apcve

R84—49.9R

ADCTN_C

2

| g vecioto

veeioo

“\%

ESD
*JTAG download

section

361 (c362_C363 _(CI64
—FOGuF—POuF—PuF —P1uF—P1uF—P1uF—P1uF—P1uF—P1uF—P1uF—P1uF—P1uF—P1uF—P1uF—P1uF—F1uF—P1uF—P1uF—P1uF—P1uF—F1uF

VCC_LDO VCCX1P8

380 (C381 L £ E:m Esas Laﬁ Es L; Lsag

M_VDDAOPY

M_vDDX1ps  Q0_VDDOPS

390 _(C391

100uF f10uF

=
veelo2 veeios

€395 C396 (C397 1398 399

VCCIOS6/7

Q0_VDDHA1P8

veeioo

b

417 _cats

100UF 10uF  [1uF E

—FNF —PWF—PWF—PWF —PNF—PNF—PNF —PWF
1

419

Q0_VDDTOPY

100uF (10uF E uF Ew E

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 138K FPGA Products Programming and Configuration Guide .

see "Chapter 4.5 SPI Flash Selection"

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,

see "Chapter 3.1 Configuration Modes"

Arora V 138K FPGA Products Programming and Configuration Guide.

in UG704,

so it is recommended to supply power separately.

in UG704,

GWSAT-138K-UG324A

GOWIN Minimurm System

Diagram

Document Number
GWSAT-LV138UG324A




