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Renesas Electronics Corporation delivers trusted embedded design innovation with complete semiconductor solutions that enable billions of connected,

] 2 E N ESAS intelligent devices to enhance the way people work and live. A global leader in microcontrollers, analog, power, and SoC products, Renesas provides

comprehensive solutions for a broad range of automotive, industrial, infrastructure, and loT applications that help shape a limitless future.

wi WU RTH Waurth Elektronik eiSos is one of the leading manufacturers of electronic and electromechanical components in Europe. The product portfolio includes: EMC

ELEKTR ON"‘( Components, EMC Filters, Capacitors, | nductors, RF Inductors and LTCC Components, Resistors, Quartz, Oscillators, Transformers, Components for
Circuit Protection, Power Modules, LEDs, Connectors, Switches, High-Power Contacts, Assembly Technique, Wireless Connectivity and Sensors.

AP Memory is a memory IC design company focusing on Low to Mid density RAM solutions, providing a full range of loT RAM (low pin count

E a p m e m o ry QSPIOPIPSRAM), ADMUX RAM (CellularRAM), low power DRAM (LPDDR2/LPDDR3), as well as innovative solution for Al such as UHS OPI and more...
Partnering with an advanced DRAM technology foundry, AP Memory provides world class performance, supply longevity, quality and cost, including high
volume and customer oriented innovative and customized solutions, in both KGD and package form.
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https://www.renesas.com/us/en
https://www.we-online.com/en
https://www.we-online.com/en
https://www.apmemory.com/
https://www.apmemory.com/
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utB
Renesas
RTFABD1BHECFC
12[6A] PMOD1_IRQ 189 | po00/IRQGDS/ANT00/IVCMP2  AODQM3/P300 [—22 SDRAM_AT 8[1A]
[5A] CAM_PWDN :g? P001/IRQ7 DS /AN101/ IVREFO A02/P301 2; SDRAM_A2 8[1A]
14C), 15(38] SW1 17— P002/IRQB DS /AN102/ VCMP3 A03 /302 |2 SDRAM_A3 8[1A]
1l4C] swz P003 / AN104 /IVREF1 A04/P303 SDRAM_AG B1A]
10[4B], 10[4C] SDIO_SELECT 165 1 pooa / IRQ9 DS /AN00O / IVCMP2 A05/P304 |52 SDRAM_AS 8[1A]
12[6A] PMOD1_GPIO10 164 1 Poos /IRQ10 DS / ANOO1 A0 /P305 |81 SDRAM_AG 8[1A]
12[1A] ETH_IRQ 163_{ poos /IRQ11 DS /ANO02 / IVCMP3 A07P306 —22 SDRAM_AT 8[1A]
1[5C] LED1 162_{ poo7/AN0OA A08/P307 |12 SDRAM_A8 8[1A]
1[5C] LED2 1&1—{ P00B/IRQ12 DS /AN0OS A09/p3os |18 SDRAM_A9 8[1A]
11[5C] LED3 15— P009/IRQ13 DS /AN0DS at0/p309 |TE SDRAM_A10 8[1A]
4[1C] USB_FS_VBUS_EN 15— PoT0/IRQ14/ANODS / IVCMPO Att/psto (L2 SDRAM_AT1 8[1A]
4[1D] USB_HS_VBUS_EN 12— PO14/AN0O7 /DAD At2/pa1t (18 SDRAM_A12 8[1A]
11[28] TOUCH_INT PO15/IRQ13/AN105/ DAT A13/P312 SDRAM_A13 8[1A]
gi2c1(__OM_SI00 R104 P100/ OM-SI00 VIO-D00 /13C-SCLO/ P400 1 P400 10[1A]
gi2c]{__OM_Sio3 R105 P101/0M-SI03 13C-SDAO/ CTX0/ P41 [—2 P401 10[1A]
8l2c]{__OM_SIo4 R106 P102/OM-SI04 CRX0/P402 [ PMOD1_RST 12[6A]
8i2c]{__OM_sio2 z:g; P103/0M-SI02 SSIBCKO-A/ P403 g DISPLAY_RST 11[2A], 11(28]
8i2c1{___oM_cst P104/OM-CS1 SSILRCKO/ P404 ETH_RESET 12[1A]
8[2D]{_OM_ESCINT1 P105/ OM-ESCINT1 RMIIO-TXD-EN-B / P405 [—2 P405 1011A]
82c1{__OM_RESET P106/ OM-RESET RMIIO-TXD1-B / P40 [— P406 1011A]
8[2c] OM_CS0 RI09 MR }——123 1 p1o7/0M-CS0 RXD3-A/SCL3-A/P40g |42 MIKROBUS_RXD 12[68]
8[1B] SODRAM_A0_DQM1 89 1 p112/a0/DaM1 TXD3-A/SDAIA/ P09 [—42 MIKROBUS_TXD 12[6B]
8[1B] SDRAM_CKE 201 p113/CSICKE IRQ5/DE3/P4t0 (41 P410 10[1C]
8[18] SDRAM_WE 21 p114/ CSOWE CTS-RTS-A/IRQ4/P4t1 (42 MIKROBUS_RTS_SS 12(58]
8[18] SDRAM_SDCS 2 1 p115/sDCS RSPCKB-B/P412 [—32 SPLCLK 12[5A], 12[58]
SSLB0B /P41 (2 PMOD1_SPI_SS 12(5A]
CRX1/RXD4 /P44 (2L UART_DEBUG_RXD4 9[5D]
CTX1/TXD4/ P415 UART_DEBUG_TXD4 9[5D]
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utc
Renesas
R7FABD1BHECFC
145 8
10M4BJSD1_DAT1 145 Psoo/sp1DATI RMIO-TXDOB /P700 |2 P700 10[18]
104C] SD1_DAT2 148 peot/spipaT2 REFS0CKO-B/P701 (2 P701 10[18]
10[48] SD1_DAT3 147 Ps02/SD1DATS RMIO-RXD0-8/P702 (12 P702 10[18]
8[5B], 11[28], 112C], 11[5A] BOARD_SDA 75 P511/SDA1-A RMII0-RXD1-B / P703 o P703 10[1B]
8[5A, 1128, 11[2C], 11[4A] BOARD_SCL 15 psi2/scLia RMIORXERB/P704 |12 RMII0_RX_ER 12[18]
10[1A], 10[1B], 10[1C] CAM_SELECT P513 RMII0-CRS-DV-8 / P705 RMII0_CRS_DV 12{1B]
MISO1-B/P706 |—14 SPILMISO 12[5A], 12(58]
MOSI1-B/P707 [—12 SPI_MOS! 12[5A], 12[58]
SSLB3-B/P708 |—32 P708 10[1C]
13{1C] BACKLIGHT_PWM “222‘ P00/ GTIOCEB P709 ;‘; P70 10[1C]
8[3A] SDRAM_DQ00 12— Peot/Da0 P70 P710 10[1C]
8[3A] SDRAM_DQO1 119 P602/DQ1
8[3A] SDRAM_DQ02 13— Peos/paz
8[3A] SDRAM_DQ03 12 peoa/Da3 5 arto
8[3A] SDRAM_DQO4 P605/DQ4 OM-SI05 /P800 3R OM_SI05__»8(2C]
8[3A] SDRAM_DQ05 1161 peos/Das om-pas/Peot (134 OM_DGS__»8j2c]
8[3A] SDRAM_DQOS 101 peo7 /D6 OM-SI06 /P02 —138 RU1 3R OM_SI06__»8[2C]
8[3A] SDRAM_DQOS ZZ P609/DQ8 OM-SIO1/ P803 lgs Eui 3R OM_SI01__»8[2C]
8[3A] SDRAM_DQ09 2| peto/0as ow-sio7 /peos (T 1R OM_SI07 __y8j2c]
8[3A] SDRAM_DQ10 o—| Pert/nato ANOT7 /AN117/Peos (—T2 MIKROBUS_AN 12[5B]
8[3A] SDRAM_DQ11 oo Pst2/patt ANOTB/ANT18 /PE06  [—I72 i MIKROBUS RESET 12[58]
8[3A] SDRAM_DQ12 ~o—| Peta/Dai2 OM-SCLK /P88 [— 22 3R OM_SCLK__»8[2C]
8[3A] SDRAM_DQ13 1% po1a/nats OM-SCLKN /P02 WIFI_ON 12[1D], 12[3C]
8[3A] SDRAM_DQ4 P615/DQ14 SDICLK /pat0 (142 SD1_CLK 104B]
SDiCMD /Pet1 142 SD1_CMD 1014B]
SDIDATO/ P812 SD1_DATO 104C]
73
At4/po0s |12 SDRAM_A14 8[1A]
At5/Po06 |2 SDRAM_A1S 8[1A]
GTIOC13A/ P907 o MIKROBUS_PWM 12[6B]
RAS/Poos L2 SDRAM_RAS 8[1B]
CAS /P909 SDRAM_CAS 8[1B]
108
oa7/pAc0 (%8 SDRAM_DQOT 8{3A]
IO/ PADT [—1 USB_CAN_SELECT 104A]
DQ15/PAGG [—12 SDRAM_DQ5 8{3A]
SDCLK / PA09 104 SDRAM_SDCLK 8[1B]
DQMO/ PAT0 SDRAM_DQMO 8{18]
sck1-B/pPBoo (16 PMOD1_GPIO9 12[6A]
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U4
Winbond
W9B25GEKH-61
6[4C] SDRAM_A15 —:;D BS1 DQ15 :? SDRAM_DQ15 6[4C]
6[4C] SDRAM_A14 —aeD BSO DQ14 0 SDRAM_DQ14 6[2C]
5[4B] SDRAM_A13 pp————————————— -0 Af2 pars (et SDRAM_DQ13 6[2C]
5(4B] SDRAM_A12 —229 ATt DQ12 SDRAM_DQ12 6[2C]
5(4B] SDRAM_A11 —&tb A10 pa 47 SDRAM_DQ11 6[2C]
5[4B] SDRAM_A10 p )" A9 DQ10 45 SDRAM_DQ10 6[28B]
5[4B] SDRAM_A9 93 1f a8 Dag 4‘; SDRAM_DQ09 6{2B]
5[4B] SDRAM_A8 — 32 47 alel} 4 SDRAM_DQ08 6[2B]
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T o
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15 NO3 [y - CAM D02 11[5A)
o EN NO4 oS CAM D03 1114A]
GND PAD
EN
% i
4
GND
3v3D
100nF
GND-||
ut4 uts
Texas Instruments Texas Instruments
TS3A5018RGYR YR
1 V+ 1 V+
6(2B], 10[1A], 10[1C] CAM_SELECT py———————-ttf IN NC1 “g = RMII0_RXD1 12[1B] 5[28], 104C]  SDIO_SELECT ) N NC1 [ SDCARD_DAT3 8[5C]
Nez s 2R RMII0_TXDO 12[1B] Ne2 a2 SDCARD_DAT1 8[5C]
A NC3 [P RMII0_REF50CK 12{18] 4 NC3 [ SDCARD_CLK  8[5C]
6[4B] P703 = com1t NC4 < RMII0_RXDO 12[1B] 6[2B] SD1_DAT3 Z com1 NC4 SDCARD_CMD 8[5C]
6[48] P700 o7 come 6(28] SD1_DAT1 57 com2
6[4B] P701 7 coms 6[4C]SD1_CLK. A coms
6[4B] P702 Ccomé4 3 6[4C] SD1_CMD com4 3
NO1 415— CAM_DO07 11[4A] NO1 0 1DX_DAT3 12[1C]
NO2 410— CAM_DO04 11[5A] NO2 0 1DX_DAT1 121C]
@ NO3 413— CAM_DO5 11[4A] 15 NO3 o 1DX_CLK 12[1C]
> /EN 4 [ CAM_DO06 11[5A] =l NO4 1DX_CMD 12[1C]
GND PAD GND PAD
] o wf
o
g2

GND

u16
Texas Instruments

E Texas Instruments
TS3A5018RGYR S YR
v+
6[28], 10[1A], 10[1B] CAM_SELECT pp——— 1o N NC1 farf——————————{ MIKROBUS_IRQ 12[68] 5[2B], 104B] SDIO_SELECT ) el N NC1 mgsncmu@m 815C]
Ne2 [t No2 2 SDCARD_DATO 8[5C]
. NC3 :zngemimncimmuu 12{18] B Ne3 feelt
5[4C] P410 ~#{ comt NC4 ETH_MDIO_MANUAL 12{1B] 6[28] SDLDATZ; £ comn Nea fett
614B] P708 comz 64C] SD1_DATO comz
64B] P709 YP———————— COM3 —2 coms
6[4B] P710 P12 COMA 22! coms
NO1 H CAM_RST 11[4A] NO1 :f: 1DX_DAT2 12[1C]
Noz ferb CAM_PCLK 1114A] No2 faeb 1DX_DATO 12[1C]
NO3 [<ll CAM_HD 11{5A] NO3 il
S 13 CAM_VD 11[4A] 155 N No4 factd
GND PAD GND PAD
™
gle
i IS =
GND
CAM_SELECT MUX
LOwW ETH/MIKROBUS
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ACCELEROMETER

12C Address : 0011 001b (0x19) |

LED & SW

CN10
Wurth Elektronik 3v3D
87120182122
fg GND SHLD —|22 ||'GND 1000F || C129 §N1:
[T vy GND'Il ! SO0 C-0.RA
4[38] CSI_DATAO_N MIPI_DON 108-02-G-D-
4[38] CSI_DATA0_P 17_{ mip_pop 11 vav3 GND (2
S 16 3 3V3D V8D 3 4
1] oo 6(2B], 8[5A], 11[2B], 11[2C] BOARD_SCL, ] set SOA (— > BOARD_SDA 6[28], 8[58B], 1128}, 11[2C]
4[38] CSI_CLK_N 1| MPLOWN 10[2C] CAM_VD VSYNC  HSYNC |— < CAM_HD 10[2€]
4[38] CSI_CLK_P 5] Mo 10[2C] CAM_PCLK 7 peik XK o 'C CAM_XTAL_CLK 11(s8]
5 o 3 8 10[28) CAM_DO7 o7 06 [—2 < CAM_D06 10[28]
4{38] CSI_DATAI_N = MPLDIN 10[2B] CAM_DO05 5] % o4 [—2 < CAM_D04 10[28]
4[38] CSI_DATA1_P S| MPLotP N N 10[24] CAM_DO03, = 03 b2 [—& < CAM_D02 10[2A]
o GND s s 10[2A] CAM_DO1, 7 ] 2! Do 18 'S CAM_D00 10[2A]
5(4B], 11[2B] DISPLAY_RST 0 RESET# = = 10[2C] CAM_RST RST PWDN K CAM_PWDN 5[28]
4[38] DSI_TE - T
1v8D lovee
[ 6 = =
3vaD} | voieve) g
- N
LeDA} ; LEDA
— Ne
LEDK} 2| Leok o
—— NC SHLD ||-GND
3v3D X4 3v3D
Warth Electronik
o ¥ 31026368
10K STDBY VDD
GND (10K ] 2
MIPl INTERFACE GND  OUuT >CAM,><TAL,CLK 11[5A]
27VHz
3y3D
e CAMERAINTERFACE
CN12
Wurth Electronik
87108182122 3y3D
1 oo SHLD —|‘° [I-en0
5(48], 11[2A] DISPLAY_RST £ ReT
5(28] TOUCH_INT o] INT
6(28), 8[5B], 11(2C], 11[5A] BOARD_SDA 2 soa
6(28], 8[5A], 11(2C], 11[4A] BOARD_SCL. 5] s
3van} VDD
21_ ne 9
8% GND SHLD ||- GND
x| USER LEDS POWER LED
3y3D 3y3D
3V3D
5[28] LED3
TOUCH INTERFACE 28] LeD2
5[28] LED1
9 o o ol
=5 o8 oS g%
5(28] SW2
5(2B), 1538] SW1 y
— —
3y3D 15[28] LEDM3,
(c87 15[28] LEDM2
il |||ISND N @l 15[2B] LEDM1
100nF 5 5
un
x| ..[x Wurth Elektronik o[ 2 < o
ERES 2533020201601 H H o - o
o3 838 238 53
29 > — a —S R a2 2
8 e € e A 1 A
6[28], 8{5A], 11[2B], 11[4A] BOARD_SCL ) T soL 58 we BN B 8 -8 -3 g
6(28], 8[5B], 11(2B], 11[5A] BOARD_SDA SDA <] <] <]
3o sho
2cf cs - -
% INT_1 ° ,
224 NTo 99 Rsw
K]
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3v3D VDDA33 3y3D VDD 12 VDDA33 CN16
ETHERNET PHY T 30R - 3000mA T PMODXE
= _ 54C] PMOD1_SPI_SS ) 21 17 g PMOD1_IRQ 5[28]
g w d & 8 gl s 2 6[48], 12(58] SPI_MOSI 42 8t PMOD1_RST 5i48]
¢ ToonF ¢ g g ) < 9 6[4B], 12[5B] SPI_MISO rm EE =D PMOD1_GPIOS 6[4C]
Warth Elektronik 0 - - " " 5[4C), 12[5B] SPI_CLK ), 4 10 PMOD1_GPIO10 5[28]
El 742792609 s s £ £ E] £ 5 15 49 |1
3 3 8 8 8 8 6 12
S| S| S| 6 12
3y3D VDD 12 VDDA33 Wurth Elektronik c1os |
= = = = 1301 100nF
oo e 613012243121
u1s
Microchip 3V3D = =
GND GND
) o o
54C] ETH_RESET ) f; RST# § o <
INTRP = &
5[28] ETH_IRQ g 8 S
= Warth Electronik
A 7499011121A
19 6 P 1 7 PMOD
10[2A] RMIIO_TXD_EN o] TXEN ™ — ™ Ne -
10[2A] RMIIO_TXDA | 5 TX N 5| 1T
10[28] RMII0_TXDO TXDO ™M -
v ) RX P 4 | ror
. Z RCT
6[4B] RMII0_RX_ER RXER RXM RD-
6[4B] RMII0_CRS_DV CRS_DV / PHYAD[1:0] . .
10[2B] RMII0_REF50CK REF_CLK/PHYAD [2] 2 o LED1+
10[28] RMII0_RXD1 RXD1 LEDO/ ANEN_SPEED 70R 19— LeDt-
10128] RMII0_RXDO RXDO LED2+
B g g 12_{ \ep2
11 I3 I3 : 13
10[2C] ETH_MDC_MANUAL g 2L, 9l . sHD (—2 -~
10[2C] ETH_MDIO_MANUAL MDIO v w com SHD CN18 CN19 5 ¥
s s
3v3D 5 X e e mikro
2S5 o X 1 BUS 16
s o REXT 9 o 6[4B] MIKROBUS_AN T A P |2 MIKROBUS_PWM 6{4C]
_||:| 5 & 6[4C] MIKROBUS_RESET 2 st (CTSNT [—2 MIKROBUS_IRQ 10[2C]
¥ CS (RTS; RX
SOMIE] g [ oND D 5[4C] MIKROBUS_RTS_SS o ed ;i ) ol MIKROBUS_RXD 5[4C]
Worth Electronik privast 2 5 g 5 o = 5[4C], 12[5A] SPI_CLK 5 T MIKROBUS_TXD 5[4C]
esioecion 2 ME 6[4B], 12[5A] SPI_MISO o] Miso soL [—2 MIKROBUS_I3C_SCL 10[2A]
" " « 6[48], 12[5A] SPI_MOSI 5 Mosi SDA 0 MIKROBUS_I3C_SDA 10[2A]
s 5 +3V3 +5V
e e u18 X5 | c106 | C107 [ R77 X6 | C128 | R97 | R98 8 | Gnp GoND )2
KSZ8081RNA F F F F NF NF NFO[ONF C108 Wurth Elektronik C109
KSz8081RND | NF | NF [ NF | NF F F F Fo| NP :Notiited 10007 s oo
578081 F : Fitted
5V_IN
- MIKROBUS
vap 12 2H 16V, C110
_| |—| ||. GND 50 Ohm PCB Antenna line in coplanar configuration, 4 layers stackup
Murata
2.20F
1o LQM18PN2RZMGHD
Murata 88l 5|
BEESKL1YN
Lo X% Q 330
2! 3> 3 ] 3 4
10(68] 1DX_DAT3 £ oo pATA S & > 3 ono W AN oo | no
10[6C] 1DX_DAT2 2| SDI0_DATA 2 % ES c 2 Ne 2 &x
10[68] 1DX_DAT1 25| SDIO_DATA 1 GND GND NG |- —| |—|||-GND
10[6C] 1DX_DATO SDIO_DATA_0 GND 100nF
10[6B] 1DX_CMD 21 spio_cMp GND |||'GND GED G L5 38| v
20, ] Spio oLk & DNF DNF Warth Elektronik 2= Texas Instruments o CN20
1OEB] 1DX_CLK - 7488920245 SNB5HVD230DR 691210910003
GND
L ne 8
28 Ne WL_GPIO_0_HOST WAKE a2l 10[6A] CAN_CTXO D/TXD >  CANH i
%D WL_GPIO_2 WL_REG_ON {2 \iFi ON = — 10[6A] CAN_CRX0 R/TXD VREF Tf ,
284 wiepio_t 64C}, 12[1D] &5 &0 CANL
S ne 8
& ne . 3 3
Lt ne LPO_IN (32kHz) Rs/NC BTS00
o
2
6[4C], 12[3C] WIFI_ON Y [orR JRIOT_14.] g1 REG_ON 3v3D 3v3D 2 |1
38| BT HOST WAKE =
39 < [
GND -|| BT_DEV_WAKE 8|S o
7@ BT_UART_RXD 8 2 H g
—L;D BT_PCM_SYNC 22 BT_UART_TXD Q Q Q
o BT_POMIN ;‘u ;‘. BT_UART_CTS_N 05 z 3
| BT_PCM_OUT GG BT_UART_RTS N s 5 = =
Lol BTPCMCK 292922992 5] 3 =
5060000600 H S jlo-n
GND GND
WIFIMODULE O DEa NG AT BN, CAN INTERFACE
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CN23

u21 L6
Warth Electronik V_JACK D2 5V IN 5V IN Texas Instruments 1.0uH V3D
694106105102 Nexperia TLV62585DRLR Warth Elektronik
2mm Jack —l PMEG3020EP, 115 74438357010
1 A Al o sw -2 N2
e 13 2 e
! Il Al il
S 3] -
3 D3 > 3 © &
Kl svvs 2 § f 8 N 8
Wurth Elektronik 3 e 3 AlEen o 8
A 824500500 e - )
L24|||-GND
= T =
= = GND GND
GND GND
5V_DEBUG D4 GND
Nexperia
PMEG3020EP, 115
A 3Vv3
VBUS_HS D5
Nexperia
PMEG3020EP, 115
A
u22 g
5V N Texas Instruments 1.0uH 1v8D
TLV62585DRLR Worth Elektronik
74438357010
. = Al oy sw -2 N2 = =
8 Q 3 8
gl 8 g gL
z| - ] o
&l & w2
E 4o EN 2 q
o z
L8 7
47uH LEDA = | =
Wurth Elektronik GND GND
100F 25V | C127 174438335047 ) | o128
eel—t o [
u23 =3
Diodes Inc o GND
AP3031KTR-G1
E
o | H 1v8
LEDK
6[2B] BACKLIGHT_PWM ), 4ol CRL g
o
szl Current: 39.2mA
o o
BACKLIGHT
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