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VETH1_AVDDL_PLL

Strapping Options:

VETH1_DVDDH

Pin35 __!{ RGMI1_RCLK R70 10K

PHY Address: R0402 1%
Pin15 GBE1_LED_LINK R107, 10K

(00)111 R0402 1%
Pin17 GBE1_LED_ACT R106, 10K

R0402 1%

Pin27 __i RGMIl1_RD3 R65 10K

MODE: R0402 1%
1111 Pin28 __i RGMIl1_RD2 R64. 10K
RGMIIMODE R0402 1%
10/100/1000 Speed Pin31 RGMII1_RD1 R68 10K

Half/Full Duplex

RGMII1_RDO R69

Pin32 R0402 Y 1%
Enable CLK125 _ R66 1K_DNP!

R0402 5%

CLK125_EN: Pin33 RGMII1_RCTL | R60 1K

0 (Default) Disable CLK125 R0402 5%

Dis 125MHz Output

LED_MODE: Pin41
1

Single-LED Mode

3v3_DC VETH1_DVDDH 3v3_DC VETH1_AVDDH Q6
FDT434P
sot223 4
FB10 120R . 33V 3 <
L0603 2A s
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10uF 100nF | 657 C52
10V, X5R 16V, X7R OuF 100nF
0603 0402 R| 10V.XSR | 16VX7R
C0603 C0402 =
C32 C33
ETH1_LDO_O 10uF = —100nF
10V.X5R | 16V X7R
C0603 C0402
VETH1_AVDDL
Layout Note:
c55
The RGMII1 signals must be length-matched by TX and RX groups: 100nF
10V.X5R | 16V, X7R
That is, the TX group should be matched within 300 Mil (7.62 mm), VETH1_AVDDL_PLL C0603 C0402
and the RX group should be matched within 300 Mil (7.62 mm).
Total length should not exceed 1750 Mil (44.5 mm). VETH1_DVDDH — —
There is no requirement to match the TX and RX groups because their clocks are not related. c43 ca1 Review Note:
o TVXsR] 16V xTR
The KSZ9031RNX reduces board cost and
H 1N4148W R108 C0603 C0402 simplifies board layout by using on-chip
i Layout Note: H 150mA 10K termination resistors for the four differential pairs,
i Place R* Close To MPU. E SOD_123 1% — so no other resistors be needed.
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RO40Z e [7] ETH_MDIO Roid2 | VDG 6 1z ETH1_AVDDH
N MDIO 37 m&% 47
ETH1_RESETn 42 RESET N :—N‘; 1.2v ETH1_AVDDL
C51 22pF 4],
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TABLE 3-12: TYPICAL CURRENT/POWER CONSUMPTION

TRANSCEIVER (3.3V), DIGITAL 11O (3.3V)

1.2V Core
- 3.3V Transceiver | 3.3V Digital VO Total
Condition (DVDDL, AVDDL, ,
AVDDL. PLL) (AVDDH) (DVDDH) Chip Power
1000BASE-T Link-Up (no traffic) 210 mA 67.4 mA 19.5 mA 538 MW
1000BASE-T Full-Duplex at 221 mA 66.3 mA 41.5 mA 621 mw
100% Utilization
100BASE-TX Link-Up (no traffic) 63.6 mA 287 mA 13.9 mA 217 mw
100BASE-TX Full-Duplex at 63.8 mA 28.6 mA 17.2 mA 228 mw
100% Utilization
10BASE-T Link-Up (no traffic) 7.1 mA 15.9 mA 11.5 mA 99 mw
10BASE-T Full-Duplex at 7.7 mA 28.6 mA 13.7 mA 149 mw
100% Utilization
Software Power-Down Mode 1.0 mA 4.2 mA 9.3 mA 46 mw
(Reg. Oh.11 = 1)

LED_MODE R94 10K
e TR RO A AR
R0402 1%

Layout Note:

Max trace-length mismatch
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should be no greater than ? mm.
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3v3_DC 5V_IN 3v3_DC
U1
Rz B 8 ! bcvop DGND |5
R0402% 5% 1 10 28
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BLM18KG300TN1 c15 c13 6|15 3 [ - X 10 o
T0UF T00nF . 716 36 [7] DVP_VSYNC <K 1" &
10V, Tantalum | 16vx7R [/} DSLLCDINT 1|17 37 3v3_DC {71 DVP_PCLK ¢ 12 X
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R79 33R BT_UART_RTS
[7) USART1_CTS)) RO4T2 s 3V3_WIFI
R78 33R BT_UART_TX
[7] USART1_RX ) RO402 S
R77 33R BT_UART_RX
71 USARTITX <& R0402 5% R47 b
R76 33R BT_UART_CTS 10K
ANT1 7] USARTI_RTSSK R0402 5% 5%
ACA-5036-A2-CC-S R0402
ACA5036 DNP
1 R5Q A AOR R4 A\ NOR =
FEED =
o ¢ I 0220402 5% I 0250402 5% b BTRST [7]
© o 10pF 10pF
. 2 50V,NPO 50V,NPO
C0402 €0402
= DNP = DNP vz SRS EBEHEE®
= ONCZANZ = NS00z
oo X< 10000 .,
FEReERngsgaa gy =
J16 QEE%OOOOO ,
U.FL-R-SMT-1(10) pEES e o
U-FL3P-SMD-2_6X2_6X1_OMM <~ < 33
1 RS or DNP | 1 5| GND 5 35 GND_4 [—35 I 3V3_WIFI
5 WL_BT_ANT NC
R0402" 5% 31
TPT (y_EM RX 4| GND_1 GND_3 730 I
10pF 5| RuRx ne N3 [z2 X REZ . 0R_DNE||,
50V,NPO 6 228 PCM_SYNC ~TP6 R0402 5% R39
0402 [7] BT _WAKE > BT_WAKE PCM_SYNC 57 BOM N Ip5 10K
— ONP ONP [7] BT_HOST_WAKE - 5| BT_HOST_WAKE PCM_IN 5 PCM CLR_TPo 5%
- - %—g NC_1 PCM_CLK V]
9 25 CM_OUT_<TP8 R0402
WIFI 7o | VBAT u Ox PCM_OUT 57 R38 22R
T o] 26M XTAL N T XTALIN £ 0B8o- & LPO [53 R0402" 5% K poszk M
T [6] ZGM_XTAL_OUT <— XTAL70UT z=z_| L s i e § \/|N7|_DO °
Sogszeze © c
J_me _]_013 _]_017 880‘00‘0‘0‘0‘:\.80
100nF 10uF 10uF XTooo0000a 78
16VX7R | 10VX5R [ 10V.X5R |§§8888886§§
C0402 | C0603 | C0603 AP6236
Module44-0_9-12X12X1_5MM S sl
Li~~v3:3uH C49 | [10uF II
[3X3MM 1.81A C0603 | [10V.X5R
R1R3A AOR SWPA3015S3R3MT
[7] WL_REG_ON >>—M—RO 7t 5o =
R19 10K DNP
3V3_WIFI R0402 5% V3 WIFI 3
[7] WL_HOST_WAKE {(—m———| T
R23 33R
7] sbMMC3_D2 < ROI03 =
R24 33R c12 C10
71 sbmmc3_D3 <, RO403 = Lo e
R25 33R 16V, X7R | 25V X7R
7] SDMMC3_CMD . -
m _cmp <K ROi2 % C0402 | C0603
[71 SbMMC3_CLK <) RO403 =
R27 33R
7] SDMMC3_D0 < ROI03 =
R28 33R
7] sDMMC3_D1 < RO403 = .
R31 2 R32 2 R33 2 R34 2 R35 2 R36
10K > 10K > 10K > 10K > 10K > 10K
1% 1% 1% 1% 1% 1%
R0402[ R0402[ R0402( R0402( R0402( R0402
DNP
BV3_WIFI
R! iM_DNP
Roage it
1 3v3_SYs
||| 4 3 S>> 26M_XTAL_IN [6] T
c8 FB8 120R
|—||:||J —20pF ava oo 0603 2A 3V WIFI
R3 0R 1 2 50V,NPO |
6] 26M_XTAL_OUT) R040‘2{/\/5°/o C0402
c9 26MHz 16pF FB7 120R_DNP | ¢ 1 A
i
égsFNPo X4-SMD-3_2X2_5X1_0MM L0603 2A Layout Note: Current 1A !
C04b2 Note: change TXC to Hosoni B i
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D
P ]
) Lavout Note: H J10 T Gypoutoter ==
Half-Duplex Mast J14 The RGMII signals must be length-matched ] 1 [} D\%erenhal impedance:90 Ohm 1
alf-Duplex Master 4 ¥ by RX,TX and MDC groups H [8] USART2_RX 212 115 1 OTG FSDP [ 4
[8] 1252_CK —2 113 1 {  ETH_RXDO [3] [8] USART2_TX 4 3 SFG P L QTG FsOM_[_ g
8] 1252_Ws 4 35 + < ETHRXD1 [3] : [8] BOOTO 6 5 X - o
[8] 1252_SDO 6 5 t < ETHRXD2 [3] [8] BOOT1 8 7 {0TG_VBUS
LBKINGS EBM:-&?CX 10| 8 i L o ETHRXDS (3] ! 18] BooT2 12 10 9 lep. BK1_I00
MDMINRST <1210 9 T S ETH-RX-DV 3] ! i 12|12 11432 QspiBKI_IO1
(4] OTG_Fs_IDK, 12 N 1 ¢ ETH_CLK125 [3] ] [5] SAI2_SCKAm 16 14 X QspI BK1 102
LTDC_B7 ||| 14 ] ETHRX_OLK [3) ] 81 SARZ_FSAm 18] 16 > _QSPI BK1 103
12c4_scL_LTDC B6 ™ 18 | 16 151 SAI2_SDAMm 20| 18 QSPLBKZ 100 96 SRS NS 18]
[89] I12C4_SCL >_'i‘: 55 18 ETH_GTX_CLK [3] ! [5] SAI2_MCLKA VP DTz 22 ] 20 19 QSPI BK2 101 < QSPI_BK2_100  [8]
e S TDC B4 227 20 ETH.TXDO [3] ! - eltl SASRR L S Z T T TS PI0 PeY, 24 |22 211 QSPIBK2 102398 aen oo 1on o)
Grove Diaial nterace ) ~ A LTDC 53 54 22 ETH_TXD1 [3] : {Lavout Nofe: ';Il U x—55124 23|55 QSPIBKZ 103 9% OShLBK2 102 %g}
rove Digital Interface g [9] GPIO_PD10: = 24 ETH_TXD2 [3] The SDMMCH1 signals must be lengtt %‘J: 26 25 < |_BK2_|
Vel golae & LTEC-BJZ. BS1A'2-SDB ng 26 ETH_TXD3 [3] 1 ! [8] SDMMC1_DO gg 28 27 % QsPl cL XSS UART4_RX [9]
[6] WL_HOST_WAKE TTO6 B0 301 28 ETH_TX_EN [3] 1 ] [8] SDMMC1_D1 ———5 {30 29 —|31 |I'
[6] WL_REG_ON Do o7 2 30 H ] [8] SDMMC1_D2 + 34132 31|33 ><>> 12C2_SCL  [5]
8], 1252 Sol G 32 ETH_MDC (3] ] [8] SDMMC1_D3 ————35 |34 33 12C2_SDA 5]
rm-&‘&mr--- g: gg DVP D8 gg 34 ETH_MDIO [3] } 1l [8] SDMMC1_CMD —|—§g 36 35 —x§§ ggﬂ-m%%'
UserLEDs ][9] GPIOPIO DC G4 _DVP D138 | 36 T oRer ot T ] 18] SDMMC1_CK GPIO_PI3 ove 1040 |38 3739 spiclk
GPIO_PH15 &5 EOCANT RX 40 38 ETH_NRST (3] H [8] SDMMC1_CD 2540 39 [ —X -
bilpdeS: el otid G FDCANT ox 2] 40 ETH_MDINT [3] | ===l a2 4|y Sor Do SPI5_MOSI  [8]
[4] USB1_EN TR w42 = H [5] DSI_D1_N 2644 43|25 SPI5_MISO  [8]
[8] GPIO_PE6 b6 G0 25 44 i [Py [5] DSI_D1_P ] 45|46 454> SPI5_CLK [8]
c 18] TIM1_CH4 DC RY 7846 4577 T DVP DO [5] ! H ] ||| 50|48 4729 ||| )
[8] USART2_CTS DG RE 50148 47 DVP_D1  [5] ] ] [5] DSI_CK_N 1 52150 49 [ 5y LPO_32k _[6]
[8.9] 12C4_SDA DG RS 52150 49 gﬁ,gg {g% ] ] [5] DSI_CK_P 1 52 USART1_TX [6]
[8] QSPI_BK2_NCS <& T 52 51 | ] 54 USARTT_RX  [6] -
LTDCRE L DACTOUTZ S5 s DVP_D4 [5] : 1 [5] DSIDO_N 56 USART1_CTS (6] VVIFVBLE Interface
[6] BT_RST = 56 55 DVP_D5 [5] Layout Note: [5] DSI_D0_P 58
[6] BT_WAKE LIDC B2 e DVP D6 [5] ! ! Diferential mpedencei90 O ! 60 B oot ]
[6] BT_HOST_WAKE CTDG RO 52160 59 DVP_D7 [5] : (5] DSI_LCD_INT SDMMC3 D1 [6] [l
LTDC 62 61 DVP_HSYNC  [5] [5] DSI_TE SDMMC3 D2 [6]
LTS DVP—DW;X% 64 63 DVP_VSYNC  [5] ] [5] DSILCD_BL_CTRL SDMMC3 D3 [6] :
[8] QSPLCLK Oy————————"——2:166 65 DVP_PCLK [5] ] [5] DSI_RESET SDMMC3_CMD ~ [6]
LTDC_HSYNC %568 67 MOC1  [5] ] SDMMC3_CLK  [6] [}
LTDC_VSYNC X— 70 69 DVP_PWDN  [5] 1 Layout Note: (]
'Layoul Nole; 1 DF40C(2.0)-70DS-0.4V(51) 0The SDMMC3 signals must be length-matched (]
g:ggi(széogggt’io:\gg) {The DCMI signals must be length-r ed y BTB2X35_0D4_16_6x32mm = = T wmSSsssssssses
)_ _16_6X mm
5V_IN 3V3_SYS  VBAT
J7
2 1
4 3
6 5
8 7
10
° LA B R I v p——
]‘é 1 13X =
16 157X VBUS_OTG
el w3
BST_OUT %5520 19|51 X J18 5
X—55122 2153 VBUS_SW 1 1
1V8_AUDIO X—3¢- 24 23 [—55 il
1V2_HDMI X—5g 26 25 PTH_2_75mm_5D9
28 27 Header 1P
3V3_HDMI X—5528 27
30158 e PTH_2mm_3D4
VREF+ X—32-132 31 [oF 12C1_SCL  [5,8) e J12
ADQ2_INP2 X—35- 34 33 |5 12C1_SDA  [5.8] 1
] 3536 3557 TIM4_CH3  [8] 'I|
ADCT_INN1 X—ao- 38 37 |6 TIM4_CH4  [8] PTH_2_75mm_5D9 Header 1P
ADQ1ZINP1 %3540 39 [~37>PWR_ON PTH_2mm_3D4
R ] 442 41 43 2PMIC_WAKEUP J3 s
& Bo Ret X GPI0 P74 a6 | 44 3 [as 7 PA0 WKUP PONKEYN  [8] ! 1
[8] USART2_RTS <& Shio P04 28148 PTH. 2 75mm_5D9 Il
[4] USB2_OC - 50 NRST  [3,8,9] _2_romm._ Header 1P
[4] USB2_EN Sho P8 21 STLINK_SWDIO  [9] PTH_2mm_3D4
B Cher USB1 OC__GPIO PGI1 56 | 34 STLINK_SWOLK [
- USB1_EN _ GPIO_PG3 58 gg
reccccc————- '|||—:gg 60
1 [4] USB1_N gg + 64 62 63
1l [4] UsB1_P T 86164 63 g5 X FDCAN2_RX /77
] ] 1| 68|66 6567 X FDCAN2_TX GND_EARTH
A H [4] USB2_N gg 7068 67 [-gg—>42C6_SDA FDCAN1_RX -
1 [4] UsB2_P ' 70 69 [——12C6_SCL FDCAN1_TX
ayout Note:
1 Differential impedance:90 Ohm ] DF40C(2.0)-70DS-0.4V(51)
- -
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3v3_sYs
3v3_SD
3v3_DC
FB12 9120R . 3v3_DC 3V3_RPI
L0402 1.3A '|'
FB13 120R FBS ¢ 120R
L0402 13ADNP C82 C83 3V3_RPI L0603 2A
100nF 10uF R81 BLM18PG121SN1D
16V, X7R 10V, X5R R146 2 R141 2 R155 2 R153 /2 10K R82 R92 SV_IN SV_RPI
€0402 C0603 10K 10K 10K 10K 1% 10K 10K
1% 1% 1% 1% R0402$ 1% 1% FB4 120R
= R0402 [ R0402 [ R0402[ R0402[ DNP [ R0402( R0402 . R54 R55 L0603 2A
° 47K 47K BLM18PG121SN1D SV_RPI
MicroSD CARD % !
R143 33R SD_CD R0402[ R0402 J19
[71 SDMMC1_CD <- > = EPr T
R0402 5% 1 [ ya g Peader v1]2
121 [7.9] 12C4_SDA GPIO2/SDA1 5V 2
SD_DAT2 [79] 12C4_SCL GPIO3/SCLA X
{71 Sbmmct_b2 Rie e _DAT3 W GND g 7] Moc2 GPIO4/GCKL ~ TXDO/GPIOT4 [—35 K USART2ZTX [7]
[71 SDMMC1 D3 R154 33R _CMD CD/DAT3 CD 77 X RXDO/GPIO15 [~ D USART2 RX [7]
[7] SDMMC1_CMD = - CcvMD GND1 ﬁ;z [7] USART2_RTS GPIO17/GENO GPIO18 7 > 12s2.CK (7]
R37 499R],SD CLK VDD GND2 =3 [7] QSPI_BK2_I03 GPIO27/GEN2 7 s b
[7] SDMMC1_CK ) . = CLOCK GND3 77 [7] QSPI_CLK GPIO22/GEN3  GEN4/GPIO23 [—g g; QSPIBK2 NCS 7]
R83 3R SD_DATO I vss GND4 |5 9332 GENS/GPI024 [ QSPLBK2_I00  [7]
[7] SDMMC1_DO RO R SODATT 1 DATO . GND5 g [7] SPI5_MOSI 7 GPIO10/MOSI D_6 51 .
[7] SDMMC1_D1 = paT1 MicroSD  Gnps |- [7] SPI5_MISO 37| GPIO9/MISO GENB/GPIO25 57 QSPI_BK2_101  [7]
— 'SCHASBE0300 [7] SPI5_CLK 55 GPIO11/SCLK CEO/GPIO8 55— SPI5_NSS  [7]
. SD-MICRO-SCHA5B0300 /77 27 | GND_2 CE1/GPIO7 [5g——] GPIO_PF3  [7]
PP c1a OND’ EARTH [57] 12C1_SDA : 557 ID_SD ID_SC 55— 12C1_SCL  [5,7]
33pF 33pF p12 Y015 Y014 Y013 P05 D6 D7 - {;% Thaa_Cha 3t SPioe o [32 [ > TIM4_CH3 [7]
50V,NPO == 50V,NPO == 5v 5v 5v 5v 5v 5v 5v 0 TMacna 33| GPIO6 GPIO12 734 [ -
€0402 €0402 D0402]" D0402] DO0402] DO0402] DO0402] D0402] D402 & 35 | GPIOT3 GND_4 735
ESDPSA0402V05 7] 12s2_Ws 377 GPIO19 GPIO16 35 USART2 CTS  [7]
[7] QSPI_BK2_l02 39| GPIO26 GPIO20 4o 1282 SDI  [7]
= = ——- GND_3 GPIO21 1252_SDO  [7]
- . Header 2x20 2.54mm
=3 header2x20p_2d54_dip =3
Layout Note:
3v3_SYs
Place C52 R80 C53 Close To MPU.
3v3_SYs
3v3_SYs ! o
5 CJ2101 R164
10K
Backup PWR 5%
PWR_WAKEUP USER_BUT R0402
VBAT R2 SW3
T SW2 Internal pull-up 10K 1 2
X S : 5% GPIO_PE6  [7]
VBATAV3OVE 1 2 SPPONKEYN  [7] RST_BUT R0402 R1 J >
TPTP3 J20
c25 C102 £t By 3 4
9
100nF 3 4 10pF ! &> NRST [379) e co4
50V,X7R 50V,NPO e o1 Tactile Switch 10pF
C0603 Tactile Switch C0402 3 4 T0pF D1 R167  SW_4P 50V,NPO
L GND_EARTH Sw_4pP L 50V,NPO W ESDPSA0402V05 ;gUR gmoz
= Header 1x2 1.25mm = Tactile Switch C0402 5V LED1 >
jst2p_1d25_7_55x3_9x4_8mm Sw_4p D0402 RST_LED Blue R0402
DNP \LED0603 — —
= = ~
=== m e
]
]
3V3_SYs 3V3_sYs 3V3_sYs :
]
]
i BOOT Mode
H 3v3_SYS
N By By ! D CARD 1 2 6 | R0402 5%
1 Q9 1 Q2 ] CH1A CH2A I ;
BOOT Mode1 Y— as 18] BOOT_Mode0 )} b— 18] BOOT_Modet )} b— | (8 BOOT Modeo K—R18 1K 2| Comt CoMz [ Ris K% BOOT Modet (8]
%) ci2101 %) cJ2101 %) cu2101 R0402 5% P V3 SYs
sot323 |_ sot323 |_ sot323 (] MMC 3v3_
I~ ] Toggle Switch_2CH
@ ©  R12 1K © RS K ] = SW6_2d54_SMD_7_0x3_5x1_5mm
R3 1K —RIZA A 55B00T1 7] 3 R8 _ AAIK
—ReamV g <<»BO0T2 7] Ro46> N 5o, —<O® Y RS AN HBOOTO 7] :
' Truth Table
RS Ri11 R7 ! BOOT2 | BOOT1 | BOOTO
10K ]
10K 5% 10K
5% R0°402 5% ] eMmc| 0 1 0
R0402
Ro402 : sD 1 0 1
]
]
]
]
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3v3_SYs

R112 0 R113
47K > 47K
5% S 5%
R0402( RO402
DNP | DNP
TPIGHTE IO AR > STLINK_SWDIO  [7]
TPIOIE REDANER > STLINK_SWCLK  [7]

Hiel= > NRST [3,7.8)
TP1.°CTP Hl

SWD Interface
b & }E?f

D040 D0402

41

3v3_DC
USER_LED -
PWR_LED
R162
R13 R14 R134 2K
2K 2K 2K 5%
5% 5% 5% R0402
R0402 RO402 RO402
USR1 USR2 USRO
LED2 LED3 LEDS LED4
Red !! Red Red Green
\\LED0603 \NLED0603 \WLED0603 \YLED0603
o o o~
Inputs Qutput
OE A Y,

3V3_SYS
R91
3V3_SYS 10K
5%
R0402
3V3_SYs
C35] |100nF I
1 coaoz] [1evx7R ]!
? vCce 10E ¢ ll
51 20E 1A
[7] UART4_RX <& 5 1Y 2Y
[7] UART4_TX > 2A GND
UG
NC7WZ126K8X

us8_0d5_2x2_3x0_7mm
Notes: change R91 DNP to 10k 0402
change R96 100k, R97 4.7k, R98 4.7k to DNH

DEBUG UART

Grove Connector

3v3_DC
i
[7,8] 12C4_SCL gg s
[7.8] 12C4_SDA s .
4
J1
T
D17 D18 f 4P-2.0mm-90D GND_EARTH
}Esv Esv = JST4p_smd_2_0_90d
D0402]|  D0402

L

H
H
L

IL

L
H
L

H

z
z

H = HIGH Logic Level

3v3_DC

D3

D0402

oo
-

4
J5

-
4p-2.0mm-90D  GND_EARTH

JST4p_smd_2_0_90d

L =LOW Logic Level

Z=3-STATE
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