RRENESANS

W=

WURTH ELEKTRONIK

Vemeees
SEGGER

B apmemory

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

Waurth Elektronik eiSos is one of the leading manufacturers of electronic and electromechanical components in Europe. The product portfolio includes: EMC
Components, EMC Filters, Capacitors, Inductors, 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.

SEGGER has over twenty-five years of experience in Embedded Systems, producing cutting-edge RTOS and Software Libraries,and offering a full set
of hardware tools (for development and production) and software tools. The J-Link debug probes, with Ozone the accompanying debugger and performance
analyzer, and Embedded Studio the powerful cross platform C/C++ IDE, are available to support developers in creating their own embedded systems.

AP Memory is a memory IC design company focusing on Low to Mid density RAM solutions, providing a full range of IoT RAM (low pin count QSPIOPI-PSRAM),
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.

PRODUCT M13-RA6M4-EK (Evaluation Board) DRAWN BY PATRICK S. DATE 2022.09.13
Technology Partners APPROVED BY TONY P. DATE 2023.03.21
. REFERENCE VERSION REV REMARKS UPDATED ON SIZE SHEET
M3cesicgn
www.m13design.fr MTDO0001.2104 V1.0 2023.03.21 A4 1 OF 16

1

2 3 4 5

6




Technology partners

Table of Content

RAB6M4 / System

RA6M4 / GPIO1

RA6M4 / GPI102

RA6M4 / Power

Debug, Virtual COM & Reset

Ethernet

QSPI, EEPROM, Micro-SD

OctaFlash, OctaRAM

Audio CODEC

Expansion, MEMS, CAN Bus

GPIO Distribution

Power supply

HMI

Revision

PRODUCT M13-RA6M4-EK (Evaluation Board) DRAWN BY PATRICK S. DATE 2022.09.13
PAGE Content APPROVED BY TONY P. DATE 2023.03.21
. REFERENCE VERSION REV REMARKS UPDATED ON SIZE SHEET
cesign
www.m13design. fr MTDO0001.2104 V1.0 2023.03.21 A4 2 OF 16
1 2 3 4 5 6




u2
— MIC2005A-2YM5

USBFS_VBUS

4
> VIN  ouT

o)
nF
uF_10v

S S >
GND el e 5
sans> > VBUS EN - L 31 BN rauLT Ho L L | R 3vaD
ﬁ | e —— 8 3] ;z_ 5 e ﬁ
T HouF_ Y oy 4 R7FA6M4BH3CFB b
x 629105150921 GND  GND Ry 1K B ET &
— = 71 so veus |5 CNIVEUS 1 : P407 / USB_VBUS RESET# |22 MRESET SYS >74C 818
N SHID  D- USB_DM NMI / P200
GND GND 8l swp o+ 4 USB_DP MD/P201 |° D
10| SHLD D 5 P2
e U]
— RENESAS
USB MICRO A/B ~ o
—L—  HOST/DEVICE GND &
GND
@
CRX/TDI /P10 |29 — < 720738 onD
TCK / SWCLK / P300 ;g ?%’évv%é 7207
PELTRe I [ hames——oian
20 EXTAL
e —h
16 XCIN X1 X2
ngﬂ’# 17 XCOUT _~ 32.678KHz 24Mhz
1 D 2 o 1 D 3
8 8 5| 2
GND GND oD GND
PRODUCT M13-RA6M4-EK (Evaluation Board) DRAWN BY PATRICK S. DATE 2022.09.13
PAGE RABM4 System APPROVED BY TONY P. DATE 2023.03.21
. REFERENCE VERSION REV REMARKS UPDATED ON SIZE SHEET
M3cesicgn
Wnw.m 1 3design.fr MTD0001.2104 V1.0 2023.03.21 A4 3 OF 16

1

2

6




1 2 3 5 6
u1 .
R7FA6M4BH3CFB A< P100 SHT —r OM_SCLK S>> 10.3C
123> MIKROBUS A% 139 P000 /IRQEDS / ANOOD MISO2 /A06/ P30T (3 — a0 .
123A5> MIKROBUS_IRQ 159 | P001 /IRQ7DS / ANOOT MOSI2 /A07/ P302 |0 e >ac n< P101 SH3 or OM_SIO7 > 1030
15.40 > rion: S8 37| P002 /IRQ8DS / ANOO2 A08/P303 g o0k 53> 1034
1218 < << YRR 1367 P003 /ANO03 RXD6/A09/ P304 ge £ >0
1238 < < P004 / IRQIDS / ANOD4 TXD6 /A10 / P305 40 .
1128 > VR T35 PO0S /IRQ10DS /ANOOS SCKB /A11/ P306 o3 —*'1@-SORAMALS 5> 10.3A B< 102 SHS oR ] OM_S101 > 1030
1230 > o 1331 P06 /IRQT1DS /ANOOG CTS6_RTS6/A12/ P30T | gy oo >
1514 SR 35 PO07 /ANOO7 CTS6/A13/ P308 g7 —oi2@) SORAM A1 S>> 1008
818 < < EiRa 1371 P008 /IRQ12DS /ANOOB RXD3/A14/ P309 g5 & DRAN AlS 53> 1038 P103 “SH7 oM _sios
12.38_13.40 < PO09 /IRQ13DS / AN00Y TXD3/A15/ P310 Tend 5> 1038 B O0R > 103C
ot 1o Cs2/ Patt gg TP15 .5 gSDFZAM RAS# S 100m
1308 s o 331 PO14 /ANO12 CS3/P312 (57 £ >4
248> P015 /IRQ13 / ANO13 P313 <1a4c P104 *SHO oM Dpas
1B { OR } >>10.3C
RENESAS
P105 *SH———— oM sios
P100 108 1B <K O0R >>10.3C
n< £l 1951 P100 /D0 /OM_SCLK
n< P101 /D1/OM_SIO7
P £l 106 | P102 /D2 /OM SIO1 GTIOCGA/ P400 |4 MIKROBUS PWM_s > 1234 105 “sHt o S100
n< Biog 104 P103 /D3/OM_SIOB CTX0/ P401 |5 e > 1240 B 3R > 1030
n< Sioe 03] P104 /D4/OM_DQS CRX0/ P402 |7 CaN <1240 —
n< £10s 1951 P105/D5/OM_SIO5 /P43 g £403 > 10
< P106 / D6 / OM_SIO0 1 P404 >3 1D .
< P107 1011 p1o7 /D7 / OM_SIO3 RMIO_TXD_EN_B/ P405 |5 R0 TXDEN > 818 1B 107 SH18or OM_SI03 1030
o1 76 RMIIO_TXD1_B / P406 5> 818
a8 << oh 721 P11 /A05/RSPCKA B 35 pa08
prp £nz 251 P112 /04 / SSIBCKO B RXD3/ P408 | og £408 <1c o1 ‘SH17 RSPCK?
8 Y 7o+ P113 /A03/ SSILRCKO_B TXD3/ P409 |33 £a09 >3 1c B 0R > 1810
48 << e 80 P114 /A02/ SSIRXDO_B SDODAT1_A/ P410 |35 Bl > 1548 —
e P115 /A01 / SSITXDO_B SDODATO A/ P41 35 e > 1048
SDOCMD_A/ P412 > 1548 .
SDOCLK A/ P413 |0 o > 1348 1B P112 SH195r SSI_BCK <1120
SDOWP/ P414 59 Ehe 53> 1340
<< 134C
121A 13105 MIKROBUS MISO 461 p202 1mison A SDOCD/ P415 .
12.1A_13.1C << < m:EEggﬁg ,I\?ASF?(IZK 247 P203 /MOSIA_A 1B P113 O0R SSI_LRCLK <1120
121A_13.1C K <K P205 43 P204 / RSPCKA_A
sc< £ 45 P205 / SDODATS A
o< P206 / SDODAT2_A .
15485 S s 41 Pa07 1sSLAZ A” B P114 SH23 R SSI_RXD <128
73A<< < TRACE DiTAs 23| P208 / TDATA3 /ETO_LINKSTA
TaA< < TRACE DATA2 25| P209 / TDATA2/ETO_EXOUT
TaA< < oA 221 P210 / TDATA1 /ETO_WOL P115 “SH25— SSI_TXD
13.4A << = o7 P211 / TDATAO/ETO_MDIO 1B O0R 55> 1120
1308 P214 / TCLK / ETO_MDC
o P205 “SH2T— e SDO_DATA3 < ouc
1BK P206 SH2 OR SDO_DATA2 =3>>>94C
P408 *SHAG— sw2
3B << OR << 15.5B .
AK P301 SH31 OR MISO2 << 13.1C
P302 *SH33—— MOSI2
* A OR >>>>13.1C
3B << P409 SH45—5r LED3 5555 15.1A
e P304 *SH35— MIKROBUS_RXD <26 120m
o P403 SH47VW\ PMOD2_GPIO9 S>> 1230
A P305 *SH37’T‘ MIKROBUS_TXD 55> 2C_12.3A
o P44 *SHAS PMOD2_GPIO10 a6
LR e P30z *SH39—gm— MIKROBUS RTS_SS o, ¢ c 11
A P312 “SH41 OR PMOD2_SS => > 56A_12.1C
*DNF: Do Not Fit
PRODUCT M13-RA6M4-EK (Evaluation Board) DRAWN BY PATRICK S. DATE 2022.09.13
PAGE RA6M4 GPIO1 APPROVED BY TONY P. DATE 2023.03.21
. REFERENCE VERSION REV REMARKS UPDATED ON SIZE SHEET
M3cesicgn
w1 3design fr MTD0001.2104 V1.0 2023.03.21 A4 4 OF 16
1 2 3 5 6




1 2 3 5 6
Ut
R7FA6M4BH3CFB
QSPCLK 113 8 RMI0 TXDO 1B P600 SHSG—gR ] OM SI04 1030
9.1 K < Sest 1741 P500 / QSPCLK RMIIO_TXDO_B / P700 |4 T Tt L
9.1A K < aioo 1571 P501/QSSL REF50CK0_B/ P701 g AV RXDD <818
9.1 P502 / QIO0 RMIIO_RXDO_B / P702 <aic .
siA< o e Ps03/Qi01 RMIIO RXD1 B/ P703 |15 R XD <s1c 1B P61 SHE9 R }—OM Sloz > 103
9IA Q103 118 P504 /QI02 RMIIO_RX_ER B/ P704 |43 RV CRS DV <818
91 < oos 1o P505 /QIO3 RMII0_CRS_DV_B / P705 <18
134C <K P506 *
124A << MIKROBUS RST 120 | ogo7 TS12/RXD1/ P708 gg _'?;(311 75D 1B P602 SHS57 O0R OM_C$1 S>> 103C
511 144 TS13/TXD1/ P709 52 VRS EN 375D —
4c< etz 143| P51 /SDA1_A TS14/SCK1/ PT10 (54 o 5> 3.18
K P512 / SCL1_A TS15/CTS1_RTS1/ P711 >1c .
- ~TS16/ P712 |29 LED2 > 151A B P603 SHOG—GR - OM RST S>3 1030
TS17/ P713 >>134A
leNES/&S 1B << P604 *SHE1—or—1 ETH_LED2 Ssac
A< £ 281 Peoo /oM sios
A P601 / OM_SIO2 / WR_WRO *SHE3——
sa << £o02 % Pe02 /OM CS1/BLCR B — SHE3—gR ] ETH nRST 818
A< P603
P604 %
5B < P604
5B < P605 S peos .
B P609 SHES—= OM_ECS 1036
1028 < < SCRANLACD_DAM g, TP16 83| Peos 1A00_BCO
B< P609 / OM_ECS .
5B <K P610 85 P610 /OM_CSO 1B P610 SHe7 OR OM CS0 =>>>10.3C
SDRAM_SDCS# P17 86 _ —
10.2A K <K O P611 / (SDCS#)
SDRAM_DQ08 TP18_ 87
10.4A <K P613 gg| P612/D8 109 TP20SDRAM_DQ14
5B << P613 /D9 / TXD7 D14 / P800 0 > 104n .
5B P614 89 P614 / D10/ RXD7 D15/ P80t 110 TP19SDRAM_DQ15 S 104a B P613 SHGQW‘ SCI7_SDA 1344
1B << P614 “SH71 OR SCI7_SCL 5555 131A
ale
ElE
ST
X X
< <
4A << P711 "SH7 O0R LED4 =>3>15.1A
3V3D
1A P512 *SH75—=— BOARD_SCL 5555 4.6C_9.5A_11.2C_12.4A_13.1A_16.38
1A <K P511 “SH77; OR ’ BOARD_SDA =3>>3>4.6C_9.5A_11.2C_12.4A_13.1A_16.4B
2|z
[
~ ~
X | X
< <~
3v3D
PRODUCT M13-RA6M4-EK (Evaluation Board) DRAWN BY PATRICK S. DATE 2022.09.13
PAGE RA6M4 GP102 APPROVED BY TONY P. DATE 2023.03.21
. REFERENCE VERSION REV REMARKS UPDATED ON SIZE SHEET
M3cesicgn
Wnw.m 1 3design.fr MTD0001.2104 V1.0 2023.03.21 A4 5 OF 16
1 2 3 5 6




U1
3v3D 1 AVCCO 3V3D L2 VCC_USB R7FA6M4BH3CFB AVCCO AVCCO AVCCO
T 742792609 T T 742792609 T T T T
Q2 T B Lo 2 401 vee_uss AVCCO | 125
8t 51 5151 aEgas iRl
L] o L e i e o m—F VREFHO N N . -
éﬁi é% 597 g E\ 871 vss_ uss o 3 S S
g el 1t - T
GND GND GND GND ;' 8 8 8
128 a
AVSSO (55 Sle
VREFL
VREFLO 122
3Vv3D p— p— E—
GND GND GND
vBaTT |4 S
[}
RENESAS ;I
oD
veL |92 c17|| 1000
velo |15 c18]] 100 ‘%
3v3D
18
— g VSS
—»7‘6‘3 vss
> vss cs2
o1 V&S 10uF_6V3
5| Vvss uF_
—»% VsS
22| VSS
a1 vss
| vss
D
PRODUCT M13-RA6M4-EK (Evaluation Board) DRAWN BY PATRICK S. DATE 2022.09.13
PAGE RA6M4 Power APPROVED BY TONY P. DATE 2023.03.21
. REFERENCE VERSION REV REMARKS UPDATED ON SIZE SHEET
M3cesicgn
Ww.m13design fr MTD0001.2104 V1.0 2023.03.21 A4 6 OF 16
1 2 3 4 5 6




1 2 3 4 5 6
3vaD
CN3
3vaD 62102021021
Q || 100nF|| C34
2| }—{ }L; VIREF  SWDIOSTMS -2 TUSSHIDLO > 35820 3v3D 3v3D
51 GND SWCLK/TCK g ORI > 358 20
—— GND SWO/TDO g <3520 3v3D  3v3D 3V3D
— - DI TDI > 358 2D «
9 10 nRESET ” ]
NC nRESET >>2C_2D S
T vee TRACE_CLK 12— TRACE TCLK < 135A
13 = 14 TRACE DATAO ==
vcec TRACE_DO << 135A
15 16 TRACE_DATA1 (=3 Nl |
GND TRACE_D1 <418 ~ 3 9 §¢
17 | 18 TRACE DATA2
GND TRACE_D2 <418 -
19 — 20 TRACE DATA3 e
GND TRACE_D3 <418 19 = 0Q S To 12 ¥
B OB_#RESET o] res < 00 Q T P407 55— R109
P201/MD > >> S P P104 150K J_nTRST O P21
- 211 p200/NMI < >g P03 o T50R |2/ J TDI >3
— JTAG SEGGER 19PINS > 34 R28 J TCK/SWCLK
P102 150R =>>>3D
oD piod [ Te0R1R28_ L IMS/SWDIO 2 2 o0
36 J_TDO/SWO
5V_JLINK 25 P100 g =30 <
= < — 221 P108/TMS/SWDIO P112 T50R X2 NRESET >3
Q (| C19|| 100nF 28> QB_SWaIK 56 P300/TCK/SWCLK
s ‘ }—{ }7 < — 571 P109/TDO/SWO
3v3D CN2 © =04 p110/TDI 2
6Pin-Needle CN4 3v3D P301 (55 R23 COM_RxD )
629105150921 P302 5 [150R } ggM’;TD 55> 4D
X P22
1 2 6 1 16 P409 [— VI S 8
VIREF  SWDIO |~ QBSWDIO <> 7] SHLD VBUS |5 DEBUG USB DM R20 33R 14| VCC_USB P408 150R P23
3 4 g| SHLD D- I3 DEBUG_USB_DP ___R21 |—{ 33R 15| USB_DM 3v3D
sa>—OBH#RESET =1 4pes swolk ———QBSWOLK o558 SHLD D+ — USB_DP i
9! SHD D — 31 vssuss Us
5| &ND swo B omswo g 100 sHp  onp [P - R7FA4M2AB3CNE i |12 R22 —— 470R ngr%n
SHLD — o8
GND \ ,
N — — —11 P500 } P213/XTAL |g
GND e oo P02 /_ P212 1 EXTAL
—& P207
1
3v3D 3v3D Tg P206 SEGGER
3v3D 391 PO15 B 3 X7
3Vv3D —40] PO14 i VCL |7 ToMh
T v « 3v3D 6| PO13 4 XCIN | z
C33 || 100nF = = T 1A g3 xeour e
n
2 ‘ 1 a €35 || 100nF R a 0o A !
Iy . o | gy : g B P R LA
1SL88002IH29Z-TK x * 9] u4 S & I &
w0| SN74LVC1G08DBVR 2 P ol 5 5 S
vce 20_3a >> > NRESET 1[5 vee B — —
- v nRESET SYS asm s s < 5 — &
RsT 12 . SW_RESET 2 - 8 e GND R
GND =
© — e — I — — e
vss & sws GND GND GND GND  GND GND GND
- PTS645SL43SMTRI2LFS
GND
— @
= o e _
GND l ‘ ‘
‘ 3vaD ‘
\ \
J— ' X '
GND ‘ 2 \
77777777777777777777777777777777777777777777777 - \ \
r Sw4 ‘ w ‘
} ABH-6101 i ‘ < ‘
‘ B ‘ | g |
i TMS/SWDIO J_TMS/SWDIO ‘ : :
| o S 2 TCKISWCLK o] H o rokswok S o | \ \
! e TDO/SWO 9 4 J_TDO/SWO I COM_TxD O0R R25 RXD1 I
‘ 3.5C_3A>> 3 [T 1« 5 >>>> 68 \ \ 6B >> OR R26 =>>> 54A \
i 3.58_3A < < 1D = CC1wtg J TDI <A ' I B<<—VCOM RXD 4 TXD1_[P709] -  54p I
| 209 < < DRESET 0 e J_nRESET P \ ‘ |
‘ \
!L JLINK-OB DISCONNECTION SWITCH ‘ : JLINK-OB VIRTUAL COM :
PRODUCT M13-RA6M4-EK (Evaluation Board) DRAWN BY PATRICK S. DATE 2022.09.13
PAGE Debug, VirtualCOM & Reset APPROVED BY TONY P. DATE 2023.03.21
m'Bdesign REFERENCE VERSION REV REMARKS UPDATED ON SIZE SHEET
Ww.m13design fr MTD0001.2104 V1.0 2023.03.21 A4 7 OF 16
1 2 3 4 5 6




3v3D 3 VDDA33 3vaD VDD_1.2 VDDA33
742792609
» ~ © (=] o
® © 3 3 3 8
< <
o (&)
— £ £ 2 £
8 g & S s 8§
| S | S e e n =
we—=2 ha—— 3
e e — — —
— — GND GND GND
GND GND
DECOUPLING CAP
3v3D
3V3D  VDD_1.2 VDDA33
~ 9 ~ wn
X X X
< <t —
SH7 0R sl e KSZ8081RNA ¥ - ~
5655 = [PBO5] ETH_nRST 94— srals
‘ 2] RsT# 2 2 -
2 i
41p < «[PO08] ETH_IRQ ] R g o 2 a0
> a a i CN5
> o
e 7499011121A
- [P405] RMIIO_TXD _EN 19 6 XP 4 7
i P406] RMIIO_TXD1 21| TXEN ™ z| o NC —
o = 2 IP700] RMIIO_TXDO 20| X1 xu L8 XM 3] Ic
RXP |2 — & RO+
RCT
s.4n < - [PT04] RMIIO_RX_ER R84 —— 2R 17| oo VK RXM 5] RCT
+in = —_[P705] RMIIO_CRS DV, R85 —20R 15| RXER o
P701] RMIIO_REF50CK R36 | 22R 16 | [1:0] 9
547 [P703] RMIIQ_RXD1 R37 |—{ 22R 12| REF_CLK 23 e R40 10| LEDI+
4R L RXD1 LEDO / ANEN_SPEED [470R | LEDA-
P702] RMIIO_RXDO R38 22R 13 11
54A< RXDO R4t LED2+
— see>>>> ETH LED2  7pR 21 [Epa-
- [P713] ETH_MDC i T [Pe04) — 13
o = 7 IPO14] ETH MDIO 10| MDC — a 8 SHIELD 7
13.5A < MDIO 8 8 COM SHIELD
f7S Xl [ — e
4E WE=:
REXT 2 o v | WeE—
o [0} & 8 8 'WURTH ELEKTRONIK
% < o - == — f—
3vsb S GND GND GND GND
S
['4
v af | 4 — —
x| | X3 GND GND
25MHz
STDBY . R100 T
GND ‘ }7.
2 22R - 2 4
= 3 h
T I °l
S s s
2 2
GND GND GND GND GND
X3 ca1 | caz X6 R36 | R100 | R101 | R102 | C115
KSZ8081RNA F F F NF F NF NF NF NF
NF: Not Fitted
KSZ8081RND NF NF NF F NF F F F S
PRODUCT M13-RA6M4-EK (Evaluation Board) DRAWN BY PATRICK S. DATE 2022.09.13
PAGE Ethernet APPROVED BY TONY P. DATE 2023.03.21
. REFERENCE VERSION REV REMARKS UPDATED ON SIZE SHEET
M3cesicgn
www.m13design.fr MTDO0001.2104 V1.0 2023.03.21 A4 8 OF 16
1 2 3 4 5 6




1 2 3 4 5 6
3v3D
3v3D
55| | 100nF “g
MX25L25645GM21-08G 3vsD &
o u10
~ - [P500] QSPCLK CAT24AA16TDI-GT3
S Ipsot] assL el vee
vce
c53
P502] QI00 [P512] BOARD_SCL 1
51A < S100/8 100nF 4.6C_5.6C_11.2C_12.4A_13.1A_16.38 >> {P511] BOARD SDA 3] SCL
5.1A << >>>—{P503] SI01/80 4.6C_5.6C_11.2C_12.4A_13.1A_16.4B << SDA
51A<S 2584 8'82 SI02 / WP# 4 5
51A 505] 0103 SIO3/RESET#  GND wpP
vss
o
GND GND 12C Address : 1010 000x (0x50)
MX25L.25645GZNI-08G 2vaD 1
6 8 GND
SCLK vce
1] 25k EEPROM
g SI00/ S| (Double footprint for the external
5 SI01/S0 Serial Flash Memory)
71 slo2/wp# 4
SIO3/RESET#  GND ﬁ
GND —
GND
o
GND 3vsb
693071010811 3v3D
CN6
[P413] SDO_CLK 5
13.58 >> > CLK VDD
1358 < [P412] SDO_CMD 3] éwp 56
3V3D 1358 < = [P411] SDO_DATAQ 71 Ao 100nF
e [P410] SDO_DATA1 8| oA
[P206] SDO_DATA2 1
wes [P205] SDO_DATA3 2| DAT2 vss
a 46C <K DAT3/CD
I
5]
‘& —
§§ GND
1350 <« «—[P415] SDO CD v Al 12 CD (NC)
U9 51 cD(NC)
coMm
SN74LVC1G04DCKT ]SS
GND P NC: Normally Closed
CD (CARD DETECTION) GND
MICRO SDCARD
CARD REMOVED | CARD INSERTED
CLOSE OPEN
6—0 Cae) N
SDO CD =1 SDO CD = 0 'WURTH ELEKTRONIK
PRODUCT M13-RA6M4-EK (Evaluation Board) DRAWN BY PATRICK S. DATE 2022.09.13
PAGE QSPI, EEPROM, Micro-SD APPROVED BY TONY P. DATE 2023.03.21
. REFERENCE VERSION REV REMARKS UPDATED ON SIZE SHEET
M3cesicgn
www.m13design.fr MTDO0001.2104 V1.0 2023.03.21 Ad 9 OF 16
1 2 3 4 5 6




3v3D
OCTABUS
<</—
X N
12 NN *U13
MX25LM25645G APS6408L-30C
B5| D3 P106] QM SIO0 OM_SI00 D3 |B5
o o % 15 S B2 | 2000 o &
sio2 [&4 P601] OM_SI02 OM_SI02 G4 Da2
_ D4 P107] OM_SIO3 OM_SIO3 D4 L
NC/AT 2:82 D5 P600]  OM_SI04 OM_SI04 D5 ﬁggi NC/A1
Sios | 3 P105]_OM_SIOA OM_SIOS £ Apas
P103] OM_SIO6 OM_SI06
3v3D 3V3D 3V3D 106 L ADQ6 3V3D 3V3D 3v3D
i sio7 |-E P101] OM_SIO OM_sI07 E1) ADQ7 i o
BT veca scik B2 (P100] _OM_SCLK OM_SCLK Bl oLk vooa g
> B4 xggo %’é‘; c2 [P602] OM_CS1 c2 ggu VE)/BS B4 .
M AS [P610] OM CSO A3 3
o NC CE# w w w w!
o Ad [P603] OM_RST OM_RST A4 s s &§ 2
’:r‘ Cc1 RESET# “c3 [P104] OM DQS OM_DQS o c3| RST# C1 = = e :r
il £51 VsSsa DQS A5 e A5 DQs/iDM VSSQ g i i
& 53] VsSsa ECS# as - - a2 NC VSSQ g3 ST 57 57 57
¥ GND NC g 224 Ne Vss § § ¢ §
re
S— — r—3 N — —
GND GND M-= c ﬂ apmemory GND GND
GND
PRODUCT M13-RA6M4-EK (Evaluation Board) DRAWN BY PATRICK S. DATE 2022.09.13
PAGE OctaFlash, OctaRAM APPROVED BY TONY P. DATE 2023.03.21
. REFERENCE VERSION REV REMARKS UPDATED ON SIZE SHEET
M3cesicgn
www.m13design.fr MTDO0001.2104 V1.0 2023.03.21 A4 10 OF 16
1 2 3 4 5 6




3 5 6
1v8D " AVDD 1v8D s PVDD
> 742792609 > 742792609
e e
I.I_I I.I_I
= =
e e
™ ~ o
2 < © N © =1 -
o ) S o o o 8
GND  GND GND GND  GND GND  GND
3vVaD 1v8D AVDD PVDD
= £ = £
o o o o
e e e e
0 o<} 0
(&} (&) (&} (&)
GND GND GND  GND
DECOUPLING CAPACITORS
GND GND
GND -
— e}
N
w
x x 3V3D 1V8D AVDD PVDD oo oo, e
= = DVDD = 1.8V
AVDD = 1.8V o o '\ s
PVDD = 1.8V = LEEVE
2 g & 8 o 8 3 3 4 RING2
ih [P005] AUDIO_IRQ “'0Ra 6 o a o ROUTP ;g 3 RING1
os P114] SSI RXD 7| .8 § § SRoUN
K [a] < o
: P115] SSI_TXD 28 g 21
400> P113] SSI_LRCLK 29| SDIN B LOUTN 153 2 TP
46B <K < B112] 8ol BCK 30| LRCLK LOUTP
4,68 >> > BCLK 17
JACKSNS/AUX
[P512] BOARD_SCL 2
4.6C_5.6C_9.5A_12.4A_13.1A_16.38 >> SCL T R1j R2 S
é 4.6C_5.6C_9.5A_12.4A_13.1A_16.4B << >> [P511] BOARD SDA 3 SDA u14 LINL HS I I I -
= ; MAX9867ETJ LNR 16 =
X4 3v3D &1 PREG 12 coz | v E 5 O CTIASTANDARD
3 13MHz - g1 REF MICLP / DIGMICDATA | u = S
-4 REG MICLN/ DIGIMICCLK 3~
STDBY VDD MICRP (5
GND  OUT AUDIO MCLK 311 mewk MICRN
> 24 10 2 Reé8
S| Bl s 25| NC o g o MICBIAS 9 -
— o N o NC z ZzZ Z w
GND w N w ) 0O 0 0 < 3
c n S N o < a &
S 50 ] 5
e - N - ~| o o o
i - 1 1 ~| © 5 o
@ 3
(2] o [3e] <
~ © o<} @
o O o o
GND GND GND GND GND ND GND
12C Address : 0011 000x (0x18)
PRODUCT M13-RA6M4-EK (Evaluation Board) DRAWN BY PATRICK S. DATE 2022.09.13
PAGE Audio CODEC APPROVED BY TONY P. DATE 2023.03.21
. REFERENCE VERSION REMARKS UPDATED ON SIZE SHEET
M3cesicgn
www.m13design.fr MTDO0001.2104 V1.0 2023.03.21 A4 11 OF 16
1 2 3 5 6




4 5 6
3v3D 3v3D
3v3D 5V_IN 3V3D -
100nF |2 4 ©98 || 100nF 12 « x[ x| x 0101 ‘100nF €103 100nF ‘ o
2 ) G g g 8 2 J 2
3 2 G Ule I o
o 2533020201601 o
o2
= mikro 0
1A << «—P000] MIKROBUS_AN 1 Bus 16 [P400] MIKROBUS Pwi | & P o o = 8¢
oSS 1Ps07] MIKROBUS RST 2| AN (CTSF;Ym 15 [P001] MIKROBUS IRQ_{, SSa 56 566 955 1126 131 1055 [PE12I BOARD SCL f| 8| 2 11 sol 58 e 15
w6 290 - [P307] MIKROBUS RTS SS 3] X2 14 [P304] MIKROBUS RXD SO OoA T AC I [P511] BOARD SDA 4 S
.6D_5. (RTS) RX 3> 3> 4.2C_4.6C 4.6C_5.6C_9.5A_11.2C_13.1A_16.4B << SDA
418 1910 > = [P204] MIKROBUS_RSPCK 41 ek X 3 [P305] MIKROBUS_TXD —iaaen 31 2o —
_13. = = —o—
[P202] MIKROBUS MISO 5 12 [P614] MIKROBUS SCL 2 = e
110 < < [p203] MIKROBUS_MOSI 6| MISO SCL 1 [P613] MIKROBUS_SDA o cs = —o
41B_13.10>> 71 MosI SDA g > 1338 7 " WURTH ELEKTRONIK
+3V3 +5V —427 INT_1
8 o oy o s 1n < < [PO15] MEMS INT 0 2] N0 L2 RsvD 7
WE=- 1
= — 60
T WURTH ELEKTRONIK CN8 ——
© |0 —
f— 1 GND
GND MIKROBUS GND 12C Address : 0011 001 (0x19)
GND
3V3D 3v3D
3D ACCELEROMETER
X
el e e
o oN o
wo 613012243121
[P003] PMOD1_SS 1 7 [P004] PMOD1_IRQ
o~ P302] PMOD MOSI © 2 1 be [PO0S] PMODT RST . s1n - o
1 1250 = = [P301] PMOD_MISO 312 g [® [P313] PMOD1_GPIO9 - 1305
1o 13305 - [P111]_PMOD_RSPCK é T 10 10 [P506] PMOD1 GPIO10. —_ 110
515 1
6 12 3v3D 3v3D
93 | | 100nF lc96 | |100pF -
PMOD1 « €99 [100nF || o
: pompom g
- 3V3D 3v3D — 9
GND _wi—o GND s ont
" WORTH ELEKTRONIK SN65HVD230DR » 691210910003
© vce ,; ’
3vaD 3vaD aze > D/TXD CANH £ CANH
438 < < R/RXD VREF | 6— CANL 2
CANL =
<
g b 3
Rs/NC < ¢ <
¥ GND - >
S 8 8 —
% o~ -
S CN10 2 GND
613012243121 -
P312] PMOD2_SS 1 7 P006] PMOD2_IRQ N 2 R104 | R105 | R77
> = _ . = >
S~ [P302] PMOD MOSI 2 ; g 8 P414] PMOD2_RST o r -
5 1950 < ——1P301] PMOD_MISO 315 o @ P403] PMOD2_GPIOI . < 426 GND TCAN330GDR F NF F
1B 1350 P111]_ PMOD_RSPCK 4% 10 10 P404] PMOD2_GPIO10 5. 400 —
- g 5 11 GND TCAN332GDR NF NF NF
6 12 8
041 11000F G971 11008F s SN65HVD230DR NF F F
PMOD2 CAN TRANSCEIVER = NF: Not Fitted
< F: Fitted
— 3vaD = 3v3D — 2
GND = r— O GND p—
‘WORTH ELEKTRONIK GND
PRODUCT M13-RA6M4-EK (Evaluation Board) DRAWN BY PATRICK S. DATE 2022.09.13
PAGE Expansion, MEMS, CAN Bus APPROVED BY TONY P. DATE 2023.03.21
. REFERENCE VERSION REV REMARKS UPDATED ON SIZE SHEET
M3cesicgn
www.m13design.fr MTDO0001.2104 V1.0 2023.03.21 A4 12 OF 16
1 2 3 4 5 6




MDC/MDIO & TRACE SIGNALS SELECTION

I_ ___________________________ . - - - -"=-""-""-""-"¥ " "-" "-" "—7-——-_ - VV—_--VY_-V—_V—_V—__ A
I SAAE P014 R9 OR ETH_MDIO 81C I

568 = >-[P614] SCI7_SCL SH81—— OR MIKROBUS_SCL S5 12.3A I I

I s1c<< P211 R9%6 — OR TRACE DATAO0 S 7A I

5.68 << >[P613] SCI7_SDA SH83——— OR MIKROBUS SDA S 123a I 41C << P214 R97 — OR TRACE TCLK s 7A I

| 548 << B R99 R ETH MDC >3 8.1C |

12C BUS SELECTION FOR MIKROBUS ) o e e K
____________________________ I o P410 *SH95—— OR SDO_DATA1 < ouc I
I
I
| o P411 *SH97T—— OR  SDO DATAO RPN I
———————————————————————————— a I
I
: I I 43B <K P412 "SH9 0R SDO_CMD =>>>9.4C I
' |
| I ! P413 *SH1G+—— OR  SD0 CLK
| 468 < [P111}] RSPCK? *SH8g——— OR PMOD_RSPCK S 1218 1210 | | 498 = > > 9.4C :
| | P414 *SH103—— OR _ PMOD2 RST1
| oo [P301) MISO? *SHOt—— OR PMOD MISO 12181210 : | B L s |
I
[ P415 *SH106—— OR  spo CD
: oo < [P302] MOSI2 *SH93—— OR PMOD_MOSI 1218 1210 I | B — e ese |
) I
I | ' :
I I I PMOD2 RST1 __ *SH107——
OR__ PMOD2 RST
| SPI BUS SELECTION FOR PMOD | | o —J e '
———————————————————————————— | I
| I
| o P313 *SH109—— OR  PMOD1 GPIO9 s |
I
: S1a < P506 “SH1—— OR PMOD1_GPIO10 12 |
| I
| I
L SDCARD / CAMERA MULTIPLEXING |
PRODUCT M13-RA6M4-EK (Evaluation Board) DRAWN BY PATRICK S. DATE 2022.09.13
PAGE GPIO Distribution APPROVED BY TONY P. DATE 2023.03.21
m'leesign REFERENCE VERSION REV REMARKS UPDATED ON SIZE SHEET
Warw.m13design.fr MTD0001.2104 V1.0 2023.03.21 A4 13 OF 16
1 2 3 4 5 6




5V POWER SOURCE

5V TO 3V3 Digital

u17
sostostosioz T s SV_IN SN TPS62200 L6 avap P9
PMEG3020EP 10uH
1 0 1 b B ?
JACK POWER SUPPLY MUST :D3 ‘ p L L 1 iL vi sw o 5 5 3 3
c103 c104 °© = o °l °
2 220F_16V 100nF y -
N 4 N N S
= 5 EN 2 FB | = o uy—=
GND S ° 2 JB °
o % s
5V_JLINK 8 S
D7 -
PMEG3020EP
E p— p— p— —
GND GND GND GND GND
5V TO 1V8 Digital
POWER ON LED
u18
3vaD 5V_IN TPS62200 L7 1V8D P8
T T 10uH T
< . v sw o2 5 = g
e 2 5 5| 5 o
g 3 £ SN g Bt o gl' =
i ! | ]
TP3 TP4 TP5 TP6 TP7 ] -
82 j j j j j w
GND  GND GND GND GND GND oD oND oD oD
PRODUCT M13-RA6M4-EK (Evaluation Board) DRAWN BY PATRICK S. DATE 2022.09.13
PAGE Power supply APPROVED BY TONY P. DATE 2023.03.21
. REFERENCE VERSION REV REMARKS UPDATED ON SIZE SHEET
M3cesicgn
Worw.m3design fr MTD0001.2104 V1.0 2023.03.21 A4 14 OF 16

1 2

6




[P711] LED4 "R85 ——— 470R
|

53C>>>
4205 [P409] | ED3 *R86 | 470R
545> > [P712] LED2 *R87 1 470R
LRSS > [PO07] | ED1 *R88 1 470R

N1 >> 4.18
[P207]

1t
KA
o
1t
]
P
1t
KL
Mo
1t
-
o

USER LEDS GND | USER PUSH-BUTTONS |
____________________________ .
' |
' [
| 3v3D I
' [
' |
P1
| 3352T-1-103LF I
' [
' — [
I GND I
' |
| USER POTENTIOMETER |
PRODUCT M13-RA6M4-EK (Evaluation Board) DRAWN BY PATRICK S. DATE 2022.09.13
PAGE HMI APPROVED BY TONY P. DATE 2023.03.21
. REFERENCE VERSION REV REMARKS UPDATED ON SIZE SHEET
M3cesicgn
Www.m13design.fr MTDO0001.2104 V1.0 2023.03.21 A4 15 OF 16
1 2 3 4 5 6




2023.03.21 V1.0 First draft
PRODUCT M13-RA6M4-EK (Evaluation Board) DRAWN BY PATRICK S. DATE 2022.09.13
PAGE Revision History APPROVED BY TONY P. DATE 2023.03.21
. REFERENCE VERSION REV REMARKS UPDATED ON SIZE SHEET
cesign
www.m13design. fr MTDO0001.2104 V1.0 2023.03.21 A4 16 OF 16

1

2

6




	M13-RA6M4-EK Board
	Page 1 : Technology Partners
	Page 2 : Table of Content
	Page 3 : RA6M4 / System
	Page 4 : RA6M4 / GPIO1
	Page 5 : RA6M4 / GPIO2
	Page 6 : RA6M4 / Power pins
	Page 7 : Debug, VirtualCOM & Reset
	Page 8 : Ethernet
	Page 9 : QSPI, EEPROM, Micro-SD
	Page 10 : OctaFlash, OctaRAM
	Page 11 : Audio CODEC
	Page 12 : Expansion / MEMS / CAN Bus
	Page 13 : GPIO Distribution
	Page 14 : Power Supply
	Page 15 : HMI
	Page 16 : Revision


