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1. #I =&

Draak R—R (&, R-CarD3 ZFALV=L R T LD EHE . R U OSFAFR/ RS54\ T/ T T VI IRFEIZANSZEMNTES, R-CarD3
ADOFHEAR—FTY , Draak R—F & {HH TS E T, R-CarD3 VAT LD EEFHEE N TA . B MR O KIEH TAT EiEEEHT
EFFE T, Draak R—FD/N T —230 &L T, (A) R-CarD3 NEHEEEEIN S 7—X, (B) EAV/ 7 YMEEALT R-CarD3 NMEHE
NE7r—ANHYET,

1.1. #E
1.1.1. The Draak board features
Draak R—F D4FIE T EED@EY TI . R-CarD3 DEFHIZDLTIX, /N—F 7Y =aT7ILESHBLTTEL,

Table 1.1.1 Draak board features

Item Description

SoC ° R-CarD3

Display Interfaces [ 2 channels LVDS output connector for LVDSO0 and LVDS1
[ HDMI output connector for LVDS0 and LVDS1 (LVDSO0 and LVDS1 -> HDMI change)
[ HSSTP output connector for LVDS1
° Analog RGB output connector for DU

Video Input Interfaces [ HDMI input connector for V14
[ ] CVBS input connector for VI4

Audio Interfaces [ Audio output connector for SSI3
[ Microphone input connector for SS14

Storage Interfaces ° USB2.0 type micro A receptacle for USBO
[ eMMC memory for MMCIF

Network Interfaces [ GbE connector for EtherAVB

Peripheral Interfaces [ Debug Serial connector for SCIF2

Debugger Interfaces [ 20-pin JTAG connector

Peripheral connectors [J Three EXIO connectors for various modules

Power Supply ® 12.0 V DC input

Operating temperature [ ] +25 degrees C at ambient temperature

RTPORC77995SEB0010S
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1.1.2.

Draak board Functions

Table 1.1.2 Draak R—F#fE—% (1)

Board Function

Module

Description

Notes

SDRAM

DBSC

DDR3L-1856, 512 MByte, 16-bit data width
4 Gbits (16-bit data width) x 1 device

Flash Memory
Interfaces

HyperFlash
QSPIO
QSPI1

Either [A] or [B] or [C]

[A] HyperFlash
Cypress S26KS512S (512 Mbits = 64 MB)

[B] SPI Flash and EX-SPI connector
[B1] QSPI0: Cypress S25FS128SAGMFV10 (128 Mbits = 16 MB)
[B2] QSPI1: EX-SPI connector

[C] EXSPI connector
[C1] QSPIO: EX-SPI connector
[C2] QSPI1: EX-SPI connector

Attention:
QSPI1 cannot be operated without QSPIO0.
QSPIO can be operated without QSPI1.

Display
Interfaces

LVDSO

Either [A] or [B]
[A] LVDSO output
5 pairs (CLK, CHO to CH3)
Connector:
Signal: Hirose DF14A20P-1.25H (55),
Backlight: JST SM14B-SRSS-TB (LF) (SN)
[B] HDMI output (with LVDS1 [B])
5 pairs (CLK, CHO to CH3)
Connector:
HDMI standard type A : Amphenol FCI 10029449-001RLF

Features: [A]
Backlight can be controlled by GP2_31.
Brightness can be controlled by GP2_29/PWMO.

Features: [B]
I2C channel 12C0
Interrupt: IRQ2_B/GP1_28

LVDS1

Either [A] or [B] or [C]
[A] LVDS1 output
5 pairs (CLK, CHO to CH3)
Connector:
Signal: Hirose DF14A20P-1.25H (55),
Backlight: JST SM14B-SRSS-TB (LF) (SN)
[B] HDMI output (with LVDSO [B])
4 pairs (CHO to CH3)
Connector:
HDMI standard type A: Amphenol FCI 10029449-001RLF
[C]HSSTP OUT
Connector: SAMTEC ERF8-020-05.0-L-DV-L-K-TR

Features: [A]
Backlight can be controlled by GP4_00.
Brightness can be controlled by GP2_30/PWM1.

Features: [B]
12C channel 12C0
Interrupt: IRQ2_B/GP1_28

DU

Either [A] or [B]
[A] Analog RGB output
DU output format: RGB888
Video DAC: Analog Devices ADV7123 (DU_DOTCLKOUTO is connected)
Connector: 15-pin DSUB
[B] EXIO Connector C:
QSH-030-01-L-D-A

Video Input
Interfaces

Vi4

Either [A] or [B] or [C]
[A] HDMI input
HDMI receiver: Analog Devices ADV7612W
(transmitter A, RGB888 output)
Connector: HDMI standard type A: Amphenol FCI 10029449-001RLF
[B] Composite video input
Video input processor: Analog Devices ADV7180WBCP32Z
(YUV4:2:2 output)
Connector: RCA
[C] EXIO Connector B:
QSH-030-01-L-D-A

Features: [A]
I2C channel 12CO

Features: [B]
I2C channel 12CO

Audio
Interfaces

SSI3,SS14

Either [A] or [B]
[A] Audio Output (SSI3), Input (SSI4)
Codec: AKM AK4613VQ
Connector: Mini jack for stereo line output
Connector: Mini jack for stereo MIC output
[B] EXIO Connector A:
QSH-030-01-L-D-A

12C channel: 12C0

USB 2.0
Interfaces

USB2.0 chO

USB 2.0 Host
Connector: Standard A type

MMC Memory
Interfaces

MMCIFO

eMMC:
Micron MTFC16GAKAEEF-AAT
16 GB

Interface voltage:
1.8V

For reset
PRESET#

Ethernet
Interfaces

EtherAVB

Gigabit Ethernet Transceiver
Micrel KSZ9031RNXVA
Connector: RJ45:Bel Fuse Inc 0826-1G1T-23-F
Interface 2.5 V

EtherAVB PHY Connector: QSH-030-01-L-D-A
EXIO board: Tessera EtherAVB PHY board "TSE-BRPHY004"
Interface 2.5 V

12C channel: 12C1

1’C
Interfaces

1>CO

Interface voltage: 3.3 V

This interface is connected to the following devices via I>C buffer LTC4313-1:

BR24TO1FVM-W, ADV7511W, ADV7612W, CS2000-CP, AK4613VQ,
MLB Connector, EXIO Connector A

1’C1

Interface voltage: 3.3V

This interface is connected to the following devices via I>C buffer LTC4313-1:

EtherAVB PHY

RTPORC77995SEB0010S
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Table 1.1.3 Draak R—F##fE—& (2)

Board Function |Module Description Note
Debug Serial (TX, RX)
Serial SCIF2 USB to UART Bridge
Interfaces SILICON LABS CP2102 GM (Bridge spec: Max 1 Mbps)
Connector: USB Type microAB
MSIOF0 _ |EXIO Connector A
SOF MSIOFL__|EXIO Connector A
MSIOF2  [LVDS Control Connector
LED x 3 'GPLED' for general purposes GPIO pins of tactile switches are shared with GPLED.
GP4 07, GP1_30, GP4_25
GPIO GPIO Mechanical switch x 3 ‘Tact SW' for general purposes
Interfaces GP4_07, GP1_30, GP4_25
Mechanical switch x 4 ‘SOFTSW’ for general purposes
GPIOs: GP4_12, GP4_13, GP4_14, GP4_15
Debugger Connector: HTST-110-01-S-DV (20 pins)
DBG
Interfaces
CAN Transceiver: TJIA1049T/3
CAN-FD CANFDO Connector: Hirosugi PSM-410336-04
Interfaces CANFD1 CAN Transceiver: TJIA1049T/3
Connector: Hirosugi PSM-410336-04
Connector: 12C channel : 12CO
MLB Samtec 40 pins. QSH-020-01-L-D-DP-A INT_B:GP0O_01
MLB
Interfaces For reset
PRESETOUT#
Power MOSFET TI LM5141QRGERQ1
Drivers
DCDC ) TI LM20145QMH
Converter
Power Supply - DC 12.0 Vinput
Operating +25 degrees C at ambient temperature
Temperature )
Board Size - 210 mm x 160 mm

(BEHEIE] Draak R—FEHMMAIZT. BEHIL—FRUMNLRETL—FRPEETL—FRILEASHTOET,

RTPORC77995SEB0010S S
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1.2. FALDIEEE
1.2.1. Draak R—F{Hk

® Draak R—F LD v /\ERE. RAVFREICIF 2 TEELLZSN REZROLGEEICE
TNARDWREBLIBENLHYES .

® Draak R—FAERIZIZDTHTD AC 7H T2EFERALTIEEL, 120[VIZBZSEXEMMLIZEE.
Draak h—R ET /A AA BT H2BNALHYET,

® Draak R—FRIZIXEBRIZEABSLVEREBEH D —T o ABHYET,
Draak R—KRTlX, T FERDFEFIEFHTYT I,

(1) ERZAR
W9, ACC Switch (SW23)M\TOFF 1 TH A LEREELI=tk. AC 7H THEI U MIEHKRLTT LY,
ACC Switch (SW23)/mTONIMDIREET AC 7 TAZEa U MIERTAEFEIETY,

(2) EIREMTRE
W9, ACC Switch (SW23)&TOFF JIZLT=1&. AC 74 4% UMD BIRLVTTELY,
ACC Switch (SW23)H\TONJMDIREET AC 7R A% U M LIR<EIFEIETY,

® Draak R—RIZHEMEND AC TH TAD R AN AERIE 12.0[VIT 5.0[A]I T, Draak R—FIZ§53E 10 R—K P4+ R kL —
DEEGT ABILRRBEEER 5.0AIZBAHNESIZLTLEEN, 5.0[AIZBZ 5L 5BV AT LBRDZEZIX, 120[VIT
DHEERU L FHATETERRTEILEREMNERIEMT I,

®  Draak R—KI&, SPI 75y aAE) (USEITOY I+ 7HRFEFRIELTOEE A,

o HEROVIYNMIEBHINTI S R-CarD3 KAZ ML ., Draak R—REHH T DB E X R—FRELZEETILILENHY
T HAROR—FRLAOEFHHTHELETEFLADT, BHITIRAIH LA FRAOZIFHEEEAFOL,
W ICREGFRETOTIZEN, CTFHRAHAHBAIE. SHERICERV AL EZSLY,

1.22. JPICKHEERTEICETIER

Draak R—F Tl&. R-CarD3 0) MMCIF [Z eMMC % ##i L TLVET , ;R—F LD eMMC Z{#F 3 %154 (L. R-CarD3 ® VDDQ_MMC
IHFICIEeT 1.8V BRIEINEESITEHRELTTSLY (JPT[ZTERE).
ML, "2.12 eMMC Memory Interface (MMCIF0)" S BLTTELY,

RTPORC77995SEB0010S
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1.3. R—FERK

> AL
1.3.1. Draak R—F7OyoE
DDR3L-1656 19’
512MByies 4
5P| Flash Mem
12 BMbit
S25F51285
EX-SP|CN S
M-41
PS 0336-09 W
9 =
-
Hyper Flash
Lo
SIEKS5125DPBHNIZ =)
—
SN
EX-5PICMN Sw
PSM-410336-08
RGMII

EtherAVE FHY CH
QSH-030-01-L-D-A
BroadR-Reach

AVE_MAGIC{PHY_RESET#)

12C1

FinHeader

2.54mm pdpin ) |
FinHeader
2.54mm pdpin

CAMN Tran sceiver

TJA1049 CANFDO_RX

CAN Tran sceiver

TJAI049 CANFD1_RX

5B to UART
CP2102

use u
Cm-cmnB CN ) |

CANFD1_TX,

("A)

!

LE MOSFET

[Foasw |— "
X TAL OSC | Iy f\
14.7456MHz Not mounted

IRQS
Connector | TX0,RX0,SCKO
(26pin) | GP4_23

S
R-Car D3 Power Management
and Moritor (Analog Sensor]

R-Car D3 Resat Canirol

-
»

R-Car D3 DRAM Backup Control

CP45,56,58 far
Ether AVB

GP4 12 GP4 13.GP4 14.GP4 15

i

—

("A)

SOFTSW
Ahit

I

MOSFET GP4 o7 U
B
- ("8)
EEPROM 12C Buffer fl
BR24 T FYM{128Byte) LTC4313-1
120
Audio Codac
amp | AK4E13VQ
KA+T = 2
L 2co
Clock Mult/Div
CS2000-CP 1
(*1) ]
OSC(24 5TE0MHz) —l I— 12co

R-CarD3
FSCLKST# LED
X TAL 0SC
DDR3 IIF DU_DOTCLKINO s
PRESETOUT# Ta Other Device
QSPI0 EXTAL ¥ TAL 05C
QsPiD_SSL XTAL 46t
USBE2.0 USB HOST
USB2.0 UsE oS
USBO_PWEN - VBUS
USBO_PWEN USB Switch
USBO_OVC/ GPIO| USB0 OVC BDE2065FVJ
INIC Connector
asPi1_ssL MLB QSH-020-01-L-D-DP-A
QSPN " l2co
SIOF2 SCK, MSIOF TXD
f s
|Romn.19|oh:ils?r|;c2: gg"ﬁg SYNG “’Z*ﬁ‘é"&‘_"
Ethemet AVB GPIO [ MSIOF2_RXD 2 54mm p.dpin
(Debug Ethernat)
Connector
Lvps DF14A-20P
LVDS0H P|35R}Es1 R DRGB(max 135.0MHz)
12
iesetatzer | [TAOM Tamsmier (7o)
CANFD1 / can1 o] 2) ADWT511W Type A
W 2c RQ2
12C0 [
CANFDO / can0 . HSSTP Connector
B — Los Wi _ERFE-020-05.0L-DV-LK-TR
LVDS1 | pistvosiz e
TPUaTO! [HSSTP) 1-to-2 TTAG Conneclor
SCIF2 DF14A-20P
(Debug Serial)
(SCIF downioad mods) -
4-Tacl aw
GPID [ SCK2
GPIO ( QPOLA MOSFET LED
IRQ2
CANCLK | IRQS i DU_DISPICDE
IR Gorvarter Analog RGE DSUBTS
MDx/ DU(RGB) ' ADVT1Z3KSTZ140 DO2-M15SAG-ZILOE
SCIF0
GPIO | RX1 -
vi4_FIELD|' v -
v SCIF_CLK X TAL 0SC
X1 | AUDIO_CLKB AN { 1474580 He
{ SCIF_CLK Mol mounted
’ AUDIO_CLKB _x‘TAL 0sC
W4 FIELD_ SW S
MSIOF1 / av_avTe VINA I >, 2 (DGR Suppat Type A
GPID | MSIOFO 2co =
B )
Vin processer
GPIO/SS| WS4 %' ADVT1 80WBCP32Z |_( CVES IN )
o r2ca =
201 PAWMO | NFALE {P‘ il H LTC2644CMS-L8 Hsulas-snss-m)
GPID | NFCE# [ GP2 31 '
12C0 PWM1 { NFCLE l P I LTC2644CMS-LE HSMMBGRss-TB)
GPIO | NFRB# -2t 00 I
eMMC _eMMC
§SS|IED3ATA4 .I'NANDI \ MTFC 16 GAKAEEF-AAT
X &
AUDIO_CLKOUT 2 Not mounted
1551 SCK4 _6_
AUDIO_CLKA

AUDIO_CLKOUT! SCIF_SEKA

O Exiocomedtara ) "B Exi0 Connectors

12C0

(*1) CP2000-CP is used as follows.
[1] Generates sampling frequency of either 45 kHz or 96 kHz

[2) Generates sampling frequency synchronized with Ethernet AVE.

("2) Caution for THCEILY D1024
OK : LVDS0 Single Out
NG: LVDS1 Single Out

"c = OK : LVDS0,1 Dual Out{Odd, Even)
Figure 1.3.1 Draak Board Block Diagram
RTPORC77995SEB0010S Page 5 of 53
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2. R-CarD3 /471 —REV1—)LtH#

2.1. MODE
f#x

EL‘!:

T

2.1.1.

R-CarD3 MEMEE—FIE/N\T—FA )2y ESNET  BIMMFE—FDOFMIL. R-Car D3 D/N—FIF7I=a7 I &SR

LTTELY,

2.1.1.1. MDO #n¥—Reserved
HTer B (MDO=0)EZERE LA T TS

=1 —

X E

2.1.1.2. MD[4:1F—T—bT /I RADER
T—rFRARERIRLET

M

I

M

w

M

N
fary

Boot Device Selection

Reserved

Reserved

HyperFlash ROM boot

at 150 MHz using DMA

HyperFlash ROM boot

at 80 MHz using DMA

Serial Flash ROM boot at single read 40 MHz using DMA (#)#3{&)

Reserved

Reserved

Octal SPI Flash 150/80MHz using DMA

Reserved

Reserved

HyperFlash ROM at 150 MHz (300 Mbps) using XIP mode

HyperFlash ROM at 80 MHz using XIP mode

Reserved

eMMC boot at 50 MHz

x 8 bus widths using DMA

USB download mode

N R EIEEEEEEE

PP |PFPOIC0|0|R|F|IFIF|IOO|O0(O|O
PP |IOO|R P00k |FP|OO|Fk (kIO |O|g
P O|FPO|FR|IOF|O|F|O|FR OO (OO

SCIF download mode

2.1.1.3. MD5 #m¥—Reserved
HETRERTE (MD5=1)ZZEBLELTT S,

2.1.1.4. MD7 #m¥—Reserved
HETRFERTE (MD7=0)EZEELALVTTALY,

2.1.1.5. MDS8 #n¥—Reserved
HITIBFERE (MD8=1)ZFZEBLELVTT S,

2.1.1.6. MD9 faF—KEFERE KEFERFDRR

EXTAL, XTAL I FIZiERR T 2KBENDFEEZEIRLET , Draak R—RTIET 74 /LA TK B FHIRSS (X17, 48 MH2)ZHHELTLVE

T KBERF XOBLVEDREDEEKIERELETT .

MD9 EXTAL/XTAL Pin Settings
0 EXTAL S FISH RO AV IEANLEY (DHE)
1 EXTAL/XTAL inFITKBFERFEEHELET
RTPORC77995SEB0010S Page 6 of 53
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2.1.1.7. MD21,MD20 ifiF—JTAG YlUE X

JTAG aXR9% (CN)TT/ N5 3 SHREEEIRLET,
R-CarD3 ME# TlE MD if FRE DS EIZ&LY JTAG BHLTT/\v/ I D5 RIRTEET,

MD[21:20] JTAG
00 - (#0831E)
01 Reserved
10 Coresight Debug Port
11 Reserved

-:No connection with TAP controller

2.1.1.8. MD12 i#F—SSCG 7Oy MN:&EIR
&R PLL 0 SSCG ON/OFF Z:&1RLE T,

MD12 | System Clock SSCG/Clean select
0 SSCG OFF
1 SSCG ON (¥1#R1E)

2.1.1.9. MD15 ¥m¥—Reserved
HETRFERTE (MD15=1)EEELELVTTELY,

2.1.1.10. MD16 %¥—Reserved
HFTFRFERE (MD16=1)ZZEELLZLTTELY,

2.1.1.11. MD19 #F—DDR 4094 &K ¥ DEIR
DDR /O RiREEEIRLE T,

MD19 | DDR 4Oy REDER
0 DDR3/3L 1600
1 DDR3/3L 1856 (##31E)

2.1.1.12. MD23 %% —Reserved
HFTFFERE (MD23=0)ZZEELLZLTTELY,

2.1.1.13. MD25 5% —Field Bist Control Selection
Field Bist Control DE %/ EMZEIRLET,

MD25 Field Bist Control Selection

0 Field Bist is not activated (¥]#A1E)
1 Field Bist is activated

2.1.1.14. MD26 7% —Reserved
HIETRFERTE (MD26=1)EZEELELVTTFELY,

RTPORC77995SEB0010S
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2.1.2. Draak R—FI[ZH1+HE—FREMmFDOFHE
Table 2.1.1 Draak R—FI<#(+% R-Car D3 E—FEFEIlF D #HAE
MD % F HHIE HIFAHERE
MDO 0 Reserved. Fixed to ‘0’
MDI[4:1] 0100 Serial Flash ROM boot at single read 40 MHz using DMA.
MD5 1 Reserved. Fixed to ‘1’
MD7 0 Reserved. Fixed to ‘0’
MD8 1 Reserved. Fixed to ‘1’
MD9 0 Inputs an external clock to the EXTAL pin.
MD12 1 SSCG ON
MD15 1 Reserved. Fixed to ‘1’
MD16 1 Reserved. Fixed to ‘1’
MD19 1 DDR3/3L 1856 mode
MDI[21:20] 00 No connection with TAP controller
MD23 0 Reserved. Fixed to ‘0’
MD25 0 Field Bist is not activated,
MD26 1 Reserved. Fixed to ‘1’
RTPORC77995SEB0010S Page 8 of 53
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2.1.3. E—FREMHMFOELIILFEEFDRESE

LLFIZ R-Car D3 ME—FIHFETILFIZH-OTLSHEEL . R E—FIHFDRESEZERLET,
BEEETHERYT HE—RiHFIZDLTIE, Table 2.1.1 Draak R—F[Z&1+% R-Car D3 E—F R Eif F D HED W HAR EIEIZH -
THERICTEEEICHRELTOET, FROMERICTEEEEREINZYT2E—FHFTT,

Table 2.1.2 R-Car D3 D E—FREWRFOELTILF

Pin Function Strapping Options How to set Default
MD Pin
MDO DU_DBO - SW10 THRE ON(0)
MD1 DU_DB5 Boot Device Selection[0] SW10 TE&RE ON(0)
MD2 DU_DB6 Boot Device Selection[1] SW10 TEEE ON(0)
MD3 DU_DB7 Boot Device Selection[2] SW10 TEERE OFF(1)
MD4 DU_DG5 Boot Device Selection[3] SW10 TE&E ON(0)
MD5 DU_DR1 - SW11 THE OFF(1)
MD7 DU_DR2 - SW11 THRE ON(0)
MD8 DU_DR3 - ERICCAEEERE Pull up(1)
MD9 DU_DB3 EXTAL or EXTAL/XTAL SW10 TE&E ON(0)
MD12 DU_DR6 SSCG ON or OFF SW12 TRE OFF(1)
MD15 DU_DR4 - SW11 THRE OFF(1)
MD16 DU_DISP - ERICCEEESEE Pull up(1)
MD19 QPOLB DDR clock frequency SW12 TEE OFF(1)
MD20 DU_DG1 Debugging Mode[0] SW11 TEE ON(0)
MD21 DU_DG2 Debugging Mode[1] SW11 THRE ON(0)
MD23 DU_DR7 - SW12 TR ON(0)
MD25 DU_DG4 Field Bist Control Selection SW11 TEE ON(0)
MD26 DU_CDE - SW12 TIRE OFF(1)

RTPORC77995SEB0010S RENESAS Page 9 of 53
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2.1.4. E—FinFRBERITOVIER

Draak R—FTl&, BEETERTIE—FIHFETILTYTER (100kQ. FILEFDUER (10kQITTHREL. BTEEEZ 5T
BEMED HBHE—FiEF% . ON ZBIREFIZ Low level, OFF 5EREF High level LA XA YFTHELET .

NT—F )b hMERSN B (R-CarD3 0) PRESETHEE A\ Low M5 High [CBFT 585, TILT7 YT, TILE o B,
BEUY, RAMYFIZKBE—FEREME R-CarD3 [CAHSNFET,

D3.3V

R-CarD3
100k

SW10

10k
DU DB3/MD9 ® o
DU_DB0/MDO )
DU_DG5/MD4 o
DU_DB7/MD3 o
DU_DB6/MD2 o
DU DB5/MD1 i )

Other function D3.3V
100k

SW11

10k
DU_DG2/MD21 ® — o
DU_DG1/MD20 o
DU_DG4/MD25 o
DU DR1/MD5 — o
DU_DR2/MD7 )
DU_DR4/MD15 i o

Other function D3.3V
100k

SWi12

10k
DU_DR6/MD12 ® )
DU DR7/MD23 o
DU_CDE/MD26 o
QPOLB/MD19/GP1_31 I/ )

Other function

Figure 2.1.1 Draak Board Mode pin circuit

RTPORC77995SEB0010S S
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2.2. DDR3L-SDRAM Interface

2.2.1. &%

Draak R—F 1 4Gbit () DDR3L-SDRAM (16bit @)% 1 {E#& &L . &KX DDR3L-1856 TE){ELFJ ., DDR3L-SDRAM [& R-CarD3
DT KL X2ZEfE H'04.0000 0000~H'04_1FFF FFFF ICERESINET , Ff=. T 74 /L TIE. H00.4000 0000~H'00_5FFF FFFF D #E1H
A% H'04.0000 0000~H04_1FFF FFFF MDI5—MBIBEL TV RAHETY

R-Car D3 281724y TDFEMIL, R-Car D3 N—FHx 73 =27 ILESBLTTELY, Micron $#1%! DDR3L-SDRAM O
ML, Micron #tBIT—4L— L ESBLTTALY,

Table 2.2.1 DDR3L-SDRAM Specifications

Interface DDR3L-SDRAM

Product name MT41K256M16TW-107 AAT (DDR3L-1866, x 16bits, 4 Ghits)
Power supply voltage 1.35V

Capacity Total 512 MB, H'04 0000 0000~H'04 _1FFF FFFF

Bus width 16-bit data bus

Memory bus frequency DDR3L-1856 max.

Table 2.2.2 List of signal-connections between R-CarD3 and DDR3L-SDRAM

R-CarD3 DDR3L-SDRAM (M1)
MDQ[15:0] DQU[7:0],DQL[7:0]
MA[15:0] A[15:0]
MBA[2:0] BA[2:0]
MCKO,MCKO# CK,CK#
MCKEOQ CKE
MCSO0# CS#
MWE# WE#
MRAS# RAS#
MCAS# CAS#
MDQS1,MDQS1# DQSU,DQSU#
MDQS0,MDQS0# DQSL,DQSL#
MDM1,MDMO DMU,DML
MODTO ODT
MRESET# RESET#
RTPORC77 EB001 P 11 of
ORC77995SEB0010S RENESAS age 11 of 53

July 25, 2017



ASOM-C17-017 Confidential[ A& & NDA st R T9)
[Preliminary] R-CarD3 ¥ X7 LFFHEAR—F /N—Foz7<=a7IL

222, TOvHIER

R-CarD3 DDR3L-SDRAM
MT41K256M16TW-107 AAT | vDDQ_DDR
S}
MDQ[15:0] € 3 DQUI15:0] VDDQO
VDDQ1
MA[15:0] A[15:0] vVDDQ2
VDDQ3
. MBA[2:0] 3 BA[2:0] VDDQ4
o) VDDQ5
MDMO DML vDDQ6
VDDQ_MAPLL MDQS0 DOSL xggg;
VDDQ_MDPLLO ~ MDQSO# DQsL#
VDDO
MDM1 DMU VDD1
MDQS1 DQSU VDD2
VDDQ_DDR MDQS1# DQSU# VDD3
VDD4
i MCSO0# CS# VDD5
VDDQ_CK MCKEO CKE VDD6 VDDQ_DDR
MODTO OoDT VDD7
VDD8
VDDQ_DDR 0.1
MCKO# CK_N U S 20k
MCKO CK
2.0k VREFCA
56 56 20k
MVREF 0.1u
0.1u
2.0k 0.1u NCO
J; NC1 VDDQ_DDR
NC2
MZO MRAS# RAS# NC3
MCAS# CAS#
0.1u 20k
240 MWE# WE#
MRESET# RESET# VREFDQ
VDDQ_DDR MzZQ
20k
VSS0 0.1u
240 VSS1
4.7k VSS2 VDDO
e
CNS50 VDD2
MBKPRST# MCU_BOARD VSS5 VDD3
VSSe VDD4
VSS7
VSss VDD5
VSS9 VDD6
VSS10 VDD7
VSS11 VDD8
77
Figure 2.2.1 DDR3L-SDRAM Interface Block Diagram
RTPORC77995SEB0010S Page 12 of 53
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2.3. HyperFlash / SPI Flash Interface (HyperFlash / QSPI0, QSPI1)

2.3.1. &%

Draak R—F[ZI&. A= 7R—K E[Z 512Mbit 0 Cypress & HyperFlash AE!) (U110). 128Mbit 0 Cypress & SPI Flash (U5)&. SPI
Flash F#L3RaRV4% 2 {8 (CN3, CNAHEE L TLVET . SPI Flash (& SW1, SW2 ##ZFEL T R-CarD3 O QSPI TSN TLET,
SW10 R E T HZET. R—K_ED HyperFlash 4> SPI Flash W™D T —ASEIEETT

SPI Flash Interface M E#lll& R-CarD3 /N\—RH 7Y =27 IILESHELTT S, Cypress & HyperFlash Memory ,Cypress & SPI
Flash Memory M EE#llI%. Cypress #HE T —2L—rESBLTT S,

R—K _E® HyperFlash Z{E AT 515 E1Z1E. SW3,SW31 % ON [Z, SW1, SW2 3 R T OFF IZLTTF&LY,
Draak R—K_E D SPI Flash Z{# AT 215 &(ZI1%. SW3,SW31 & OFF [Z, SW1, SW2 3§ RTONIZLTTF &L, Ef=. SW13 % Pini
ANZERELTTEL, HhiRa44 48] SPI Flash (CN3)IZ7 IR T BB E(ZIE SW13 % Pin3 BI[ZERELTTSELY,

SPI Flash (UB)IZIZA—F RUS=EZANKEBMIN TVET  CNLIETRUATAAIZE SN TSI, COEEFESHT
ZHUNTTELY, HyperFlash [ZIEECEEHZ A[RE T,

Table 2.3.1 HyperFlash / SPI Flash Interface Specifications

Flash Interface R-CarD3 HyperFlash / SPI Flash Interface
HyperFlash U110: Cypress S26KS512SDPBHV02 (512 Mbit)
SPI Flash U5: Cypress S25FS128SAGMFV10 (128 Mbit)
EX-SPI Connector CN3,CN4: Hirosugi PSM-410336-09

HyperFlash:max <TBD>MHz operation

Clock Rate of R-CarD3 QSPI )
SPI Flash:max <TBD>MHz operation

R-CarD3 ME#EIZ&LY . QSPI RIZEMTHERT I EILTEE LA, QSPI fAllX QSPI0 Al &#HA# & TEF 8bit B TEMESE
HIEEDAERATRETY , . QSPIO | [F B THEATRETY,
Draak R—F CEAARELGHASHEIELTOREYTY,
[case A] SPI Flash (U5)% QSPI0 2 CHERAT 5,
[case B] QSPIO 0 SPI Flash (U5)&., QSPIT ) EX-SPI Connector (CN4)Z A& T. 8bit IR THEAT 3,
[case C] QSPI0 @ EX-SPI Connector (CN3)&. QSPIT D EX-SPI Connector (CN4A)Z#lAEHE T. 8bit IR THEAT 5,

RTPORC77995SEB0010S Ep—
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2.3.2. TOvsigRk

D1.8v

D18V Not mounted
""" ]
j 10k !
NN ——
I
g H Uur? h
10k yper Flas|
R-CarD3 :SW425 S26KS512SDPBHV02
QSPIO_SPCLK m CK D1.8V
QSPI0_MOSI/IO0 DQO
QSPI0_MISO/IO1 DQ1 vee ?
QSPI0_I02 AN DQ2 veeo
QSPI0_I03 Oohm O3
SPI0_SSL CS1# VSS
Q N Sw3 VSSQ D1.8V
QSPI1_SPCLK AN CK# NG
QSPI1_MOSI/I00 Oohm DQ4
L AAM——e
QSPI1_MISO/IO1 DQ5 RFU 0ohm
QSPI1_102 DQ6 7
QSPI1_I03 DQ7
QSPI1_SSL RWDS RFU
SW31
RSTO# Oohm
Oohm
RPC_INT# A INT#
0Oohm
CcSs2#
Oohm
RPC_RESET# RESET#
ON | HyperFlash used
SWa.SW31 | OFF ‘Hyp Flash d
PRESET#(1.8V) k— | | HyperFlash not used |
us
SPI Flash D1.8v
S25FS128SAGMF
QSPI0_SPCLK ?
QSPI0_MOSI/I00 SCK vee
= SI100
VSS
oo )
QSF‘I07IO3 WP/02
QSPIOIOS 1 | 03/RESETH
QSPIO_SSL_SP cs#
CN3
EX-SPI Connector D3.3V
PSM-410336-09
|| — QSPIO_SPCLK | | k vee ?
QSPI0_MOSI/I00 SI/100 vss
QSPI0_MISO/IOL | 101 77
QSPI0_IO2 WP#/102
QSPI0IOS | HOLD#/103
sSwi13
QSPIO_SSL_EX cs#
10k D1.8Vv
PRESET#(1.8V) RESET#
CN4 D3.3V
EX-SPI Connector
PSM-410336-09 ?
SPI1_SPCLK
QS?’Il M_OSIIIOO CLK vee
= SI100 VSS 77
QSPI1_MISO/IO1
QSPI1_lO2 so/o1
—— WP#/102
QSPI1_I03
HOLD#/103

QSPI1_SSL

CS#

SW1,SW2| 10k D1.8V
CHS-06A

PRESET#(18V) | RESET#

RESET
Circuit

Not mounted

[ ON [ SPI Flash used \ [ 1-2 ON_[Internal SPI Flash used |
SWI1.SW2 | Gee ST Flash not used | | S"'3 | 1-3 ON | External SPI Flash used |
Figure 2.3.1 HyperFlash / SPI Flash Interface Block Diagram
RTPORC77995SEB0010S Page 14 of 53
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2.4. Display Interface (LVDS, DU)

2.4.1. %

R-CarD3 [ZIX LL T @ Display Interface MBS TULVE T, Display Interface M EE#lll& R-CarD3 D/ \—FH 7Y =7 %S
BLTTELY,
(1) LVDS 2 channels
(2) Digital RGB 1 channel (8-bit precision for each RGB color )

Draak R—K Tl 2 channel ® LVDS A (LVDSO0,1)&FH7R—kLTULVET , E£F= 2channel @ LVDS {E5% HDMI (ES (LT
AT EIZ&EY HDMI B AZEHR—RLTULVET , &1, DU (Digital RGB)Z D/A ZEiid 5212 &Y Analog RGB H EHR—kLTLY
ij_o

Draak h—KF Tl& LVDS,DU DA EFR vk OvH A 1ELT DUDOTCLKINO 2RSS X12)Z#£FLTHYETH., AED CPG

HEALTRYNOYIEER T A ELARETT . T ATARTLAIZAHLE TRIRBO B RS RIRBOFELBIRLTKE
I, RyhOvsDBRESZDEMIE R-CarD3 O/N—KHT7I=17ILESBLTTEL,

Table 2.4.1 Display Interface Specifications

Display Controller R-CarD3 on-chip display unit
LVDS SW
LVDS SW LVDSO0 U88:Pericom PI3LVD512 (SW44 Select)

LVDS1 U92:Pericom PI3LVD512 (SW47 Select)
[HDMI output] (LVDSO + LVDS1)
Deserializer, converts LVDS signals to digital RGB signals.
U89: THine Electronics THC63LVD1024
HDMI transmitter, converts digital RGB signals to HDMI signals.
HDMI(LVDSO,LVDS1) U90: Analog Devices ADV7511WBSWZ
HDMI companion chip
U91: TI TPD12S016PWR
Connector
CN37: Amphenol FCI 10029449-001RLF (HDMI type A, standard, 19 pins)
[LVDS output]
Connector
CN18: Hirose DF14A-20P-1.25H, for LVDS signals.
CN19: JST SM14B-SRSS-TB (LF) (SN), for power supply of backlight.
[LVDS output]
Connector
CN38: Hirose DF14A-20P-1.25H, for LVDS signals.
LVDS1 CN39: JST SM14B-SRSS-TB (LF) (SN), for power supply of backlight.
[HSSTP CN output]
Connector
CN40:Samtec ERF8-020-05.0-L-DV-L-K-TR
[Analog RGB output]
Video D/A converter, converts digital RGB signals to analog RGB signals.
Digital RGB U24: Analog Devices ADV7123KSTZ140
Connector
CN15: JAE D02-M15SAG-23L9E

LvDSO

Table 2.4.2 Dot Clock Input Specifications

Clock Input Pin Device of Clock Output
DU_DOTCLKINO Oscillator (X12)

RTPORC77995SEB0010S Ep—
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2.42. TOvoigERk

PN

CN19

Backlight
przov Power
R-CarD3
R vy
GP2 31 Backlight control § ) N
2k
U29 B{Lghtness control
GP2_29/PWMO PWM to Vout DAC VBRT/RBRT

o« | LTC2644CMS-L8 Yu%i U,

[ LVDSO Output ]
LVDSO

CN18
LVDS out

LVDS signals

10 10 LVDS_MON_POWER(3.3V)
uss Scan Direction
LVDS SW S.W 7

SC

D33V PI3LVD512
LVDS signals
Swas U89 u9o U9t HDMI signals
LVDS RGB888 HDMI HDMI CN37
Receiver Transmitter Companion Chip HDMI out
A Qohm THC63LVD1024 — 71 ADV7511W TPD12S016PWR
(R1320-
R1328)
[ LVDS1 Output ] CN40
LVDS1 PRESET#
10 fo [Nt ’f‘ff”"‘“ LVDS signals HSSTP CN
u92 0Oohm 10
LVDS SW (R1220-
PI3LVD512 R1229)
D3.3V
LVDS signal ON38
signals LVD
Sw47 ) LVDS_MON_POWER(3. 3\/)(]}—/\/v\,37 VDS out
TCK Scan Direction
™S [ Swas s )
TRSTn
TDI 5 —_—
TDO CN39
12C0 Ii_zr%zﬂf;e: D12.0V B;‘;t‘lllegrt
— 2
IRQ2B L VL
P4 00 Backlight control § B £N
2k
U94 Brightness control
1k
GP2_30/PWM1 PWM to Vout DAC VBRT/RBRT
s | LTC2644CMS-L8 vRa
MSIOF2 100k | —
DU_DOTCLKIN1 CN41
) u24 LVDS
[ DigitalRGB Output ] Video ADI;C;i‘,;gverter Control
Connector
DU_DR[7:0] [—4—RGB888 5| prg.p]
DU_DG[7:0] | 24 G[9:2] IOR CN15
DU _DB[7:0] B[9:2] 106 Analog RGB
10B out
DU_DISP
_| BLANK# R[1:0]
F 6 :;17
DU_DOTCLKOUTO CLocK L
PSAVE# :
HSYNC#
3.3V to 5.5V

Bﬂcgmg A 74LViGT08A |7
Level Shift
PRESETOUT# ——
Figure 2.4.1 Display Interface Block Diagram
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2.5. HDMI Output Interface (LVDSO0, LVDS1)

25.1.

R-CarD3 [ZIZ 2 channel ® LVDS Output Interface BB SN TULVET , LVDS DMl R-CarD3 N—F 7Y =a7 &SR
LTT&ELY,
Draak 7R—K Tl 2channel @ LVDS {55 (LVDSO,LVDS1)%Z HDMI{E 52 % #2352 L&Y HDMI B AZEHR—FLTLET,

R-CarD3 M 2channel LVDS {E8 (LVDSO. LVDS1)IZ. Pericom & LVDS SW PI3LVD512 (U88, U92)I=T LVDS H HEE&E HDMI
HARBRYIVEZ £1T>TULVET, LVDSO 1% SW44, LVDST % SW47 T:EIRL . AL T,
HDMI ! A EIRREIE H 3 BB E (X, SWA4 % 2bit &+ ON, SW47 & ON L TLFEELY,

LVDS SW (U88, U92);&#R1% M LVDS H Al&. THine & LVDS Receiver THC63LVD1024 (U89)T. Digital RGB [ZZ#1%&1TLVET .
LVDS Receiver THC63LVD1024 (U89)TlL. LVDSO {§ 5% # FL 7= Single In/Single Out &, LVDS0 1§35 & LVDS1 {E5%E AL
Dual In/Single Out ZHHR—krLTULVET, F7=. LVDS Receiver THC63LVD1024 (U89)TIZ. LVDS1 {EEZ{F L= Single In/Single
Out [ZIFHIELTHYFEHADTIEELLZILY,

Single In/Single Out & Dual In/Single Out MR (L, SW45 ZFEAL THREL TSN,

SW45 (X, Single In/Single Out M1F& X ON &L, Dual In/Single Out MIFE [ OFF LTSN,

Digital RGB IZZ#aish =T 4 )LIEE L. Analog Devices & HDMI Transmitter ADV7511WBSWZ T. HDMI {EB I EHEShF T,
SN t= HDMI{EE 1%, TI & HDMI Companion chip TPD12S016PWR (U91)Z#ZHL T HDMI 444 (CN3DIZEHSNATLVET,
TPD12S016PWR (& ESD {R##AEL I2C LRIV TEERNEBLTLET,

Draak sR—F_L@ HDMI Transmitter ADV7511W D KRyt OYIEKREIE 165 MHz THS— . LVDS Receiver
THC63LVD1024 MR AR YRIOVIREIREIE 135 MHz THBT-&. R-CarD3 M LVDS 5% HDMI ESIZEHRT IR HREHAD
BRI BV E I 135 MHz LIEYET,

PI3LVD512 M EE#AI% Pericom #1817 —4S—k_ THC63LVD1024 ML THine #1845 —4S —k_ ADV7511WBSWZ D4 (%
Analog Devices L&l T—4< —k, TPD12S016PWR D3l TI 8T —4AL — ESHBLTTELY,

HDMI Transmitter ADV7511TWBSWZ M5 INT B A1d. R-CarD3 @ IRQ2_B/GP1.28 [CHE#kLTLVET . AEE (. EXIO

Connector C (CN48)IZH1E#H: L TLVET , EXIO Connector C (CN48)E| C{E 9 515 & (L. HDMI Transmitter I 0 Q4E$ (R1051)
ZHYSL. FERALTESL, & 0 AEHROESEICBAL TIL Draak R—F O EIBRESELTT S0,

Table 2.5.1 HDMI Output interface Specifications

Display Controller R-CarD3 on-chip Display Unit (LVDS0,LVDS1)
LVDS SwW
LvDS sSw LVDSO0 U88:Pericom PI3LVD512(SW44 Select)'

LVDS1 U92:Pericom PI3LVD512(SW47 Select)’
Converts LVDS signals to Digital RGB signals

U89: THine Electronics THC63LVD1024
Converts Digital RGB signals to HDMI signals.

U90: Analog Devices ADV7511WBSWZ

Deserializer

HDMI Transmitter,
I2C(channel 0)
I°C slave address: 0x73 for read, 0x72 for write. (PD=0 )

HDMI Companion chip U91: TI TPD12S016PWR
Connector CN37: Amphenol FCI 10029449-001RLF (HDMI type A, standard, 19pin)
RTPORC77995SEB0010S Page 17 of 53
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25.2. TOvHER

R-CarD3

[ LVDSO0 Output ]
LVDS0_CH3 P
LVDSO0.CH3.N
LVDS0_CH2 P
LVDS0_CH2.N
LVDS0_CH1 P
LVDSO_CHI N
LVDS0_CHO_P
LVDS0_CHON
LVDS0_CH3 P
LVDS0.CH3 N
LVDS0_CLK P
LVDS0_CLK N

[ LVDS1 Output ]
LVDS1_CH3 P
LVDS1_CH3 N
LVDS1.CH2 P
LVDS1_CH2.N
LVDS1_CHI_P
LVDS1_CHIN
LVDS1_CHO_P
LVDS1_CHON
LVDS1_CH3,p
LVDS1_CH3N
LVDS1_CLK P
LVDS1.CLKN

12c0_sCL.
12C0_SDA

IRQ2 B/GP1.28

CN18
LVDS out
10
D33V uai
HDMI
Companion Chip | osav
TPD12S016PWR
[ ON [ MODE=011 : Single In/Single Out |
SW45 ["OFF [ MODE=001 : Dual In/Single Out | LS.0E  VoCA
CT_CP_HPD
L=
io uss D2+
LVDS SW Y % MAP usg u9o D2-
- PI3LVD512 ? MODEO LVDS HDMI Transmitter D1+ (" on37 )
MODE1 Receiver ADV7511W g:{
SW4s +
VDS signale  —|MODE2  THC63LVD1024 oo
,J: TX2+| HDMI
R[19:12] D[23:16] TX2—|HOMI signals | CLK+
swi RAT+ 8 T4 LK- HDMI signals. Connector
Gl19:12] DI15:8]
o | RAIS A ™ %
Rizge- | RBI* B[19:12] D[7:0] TX0+
R1308) RB1- 8 TX0-|
RC1+ TCH
o RC1- TXCH
ggl* HSYNC HSYNC
ROLK+ VSYNG VSYNC
ROLK- DE DE
CLKOUT CLK
DDCSCL SCLA  SCLB
? PDWN# DDCSDA SDAA  SDAB
scL
DA CECA  CECB
Swas | A OFF TLVDS0 OUTPUT RA2+ HPD HPDA  HPDB
ATON | HDMI OUTPUT RA2- INT
RB2+
RB2- osov
RC2+
8 RC2- ?— VCC5V  5VOUT
RD2+
RD2- CEC
12C slave address: 0111.001x
RI327 (R;Dadnl;ﬂ& Write: 0x72
Lvos1 G onto
10 Not mounted |y inals PRESET# LVDS out
u92 Oohm JTAG HSSTP CN
LVDS SW (R1220- Sl 7"
PI3LVD512 R1229) s
oaav
LVDS signals CN38
fﬂn T LVDS out
HDMI OUTPUT sc
LVDST OUTPUT
12C Buffer
LTC4313-1 oaav
10k
1000hm
(R1051)

=

Figure 2.5.1 HDMI Output Interface Block Diagram
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2.6. LVDS Output Interface (LVDSO0, LVDS1)

2.6.1. {t#k

R-CarD3 [ZIZ 2 channel @ LVDS Output Interface BB SN TULVET , LVDS DMl R-CarD3 N—FO 7R =a7 &SR
LTTaLY,

R-CarD3 M LVDSO i f31&. LVDS SW (U88)IZT LVDS i A[ElE&E HDOMI HE N EIEREIVE R ZIToTLVET , SW44 T:ERL. &
FAL TS, LVDS SW (U88):EIR#% M LVDS HHH% LCD A4 (CNIIZEHKELTLET,

LVDSO B HElEERT 3158 d. SW44 % 2bit &% OFF LTLZELY, ThiZkY LVDS SW (U88)AHY LVDS H A EI Al 2 IREh
bEEE(Z, HDMI A EIE&AID LVDS Receiver THC63LVD1024 H¥ Power Down ShET,

Ff=. R-CarD3 M LVDS1 H AlL. LVDS SW (U92)IZT LVDS t A [EIE& & HDMI HE ARIBETIVE R 1T o TULVET . SWAT T:EIRL.
FERAL TS, LVDS SW (U92)EiR#% M LVDS H 1% LCD Aax94 (CN38)IZHEHmLTULET,
LVDS1 H Az FEAT 515E %, SW4AT & OFF LTLEELY, ThlZkY LVDS SW (U92)AY LVDS A EI BRI BIRENE T,

Z1-. LCD DN\ ISAEREHBEALLT 2 DD 12V EBEIRY4S (CN19,CN3OEEELTLVET,

LCD M/ w54/ +EEIL R-CarD3 @ GPIO 71 (CN19 {8]: GP2_31, CN39 8l : GP4_00)IZ LY #IfH I BE T3, GP2_31. GP4.00 [Z
W EBRFETBHIEITEY, NYISARERM ON[ZHYET, GP2.31. GP4.00 (20 #/ET A EITKY., NI SANERM OFF
IZiYES,

LCD MEZEAMEIL CN19 {8]: SW17, CN39 {8l : SW48 TLEHEAJRETY .

LCD DEEZRABTIHZELT. UTD 2 BYDHZEERELTLET,

(1) HEFEH (CN19 I:VR2, CN39 f]: VR3)IZ L B Ff%E
FEEEN TIEELZARI HIZIEL. R-CarD3 0 CN19 ff]: GP2_29/PWMO0, CN39 | : GP2_30/PWM1 iifFI=T GP2_29/GP2_30
H AHEEEEINL . GP2.29/GP2.30 IZ ‘1" #RELE T, ThlZkY LTC2644CMS-L8 (CN19 {8]: U29, Cn39 {21:U94)0 Vout
HADERK (25V)E7RY, VR2, VR DIEMIEFXE R S L THEEFEMATRELTYET , VR2, VR3 T EIVICIAET 5L
BEAENYET,

(2) R-CarD3 & D PWM HRE (PWMO)IZ KB ER%EE
PWM THEE %A% 4 A(Z(E. R-CarD3 0 CN19 {]: GP2_29/PWMO. CN39 {8l : GP2_30/PWM1 iFIZT PWMO/PWM1 #Ee%
BIRLET , PWMO/PWM1 {EE D High Level B¥fE % tPWH, PWMO/PWM1 {E5 D EI % tPERIOD LLT-154.
LTC2644CMS-L8 (CN19 {8]:U29, CN39 {8l:U94)D Vout B AIFLUTERYET,
Vout = (tPWH / tPERIOD) x 2.5 [V]
Vout fEAY 25V DIFEITIEENR/NEGY., Vout {EH OV DIFEITIEENRALLGYET, #. PWM THEEZHETIES
[Z1&. B/RIIZ VR2, VR3 Z REFETEIVICABLTEEZ TIF THULVTTSLY,

RTPORC77995SEB0010S
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Table 2.6.1 LVDS0/LVDS1 Output interface Specifications

Display Controller R-CarD3 on-chip Display Unit (LVDS0,LVDS1)
[LVDS Output]
LVDS sSwW
Pericom PI3LVD512 SW44 Select
Scan Direction Control:
SW17
Backlight Control:
LVDSO GP2_31: ‘1’ turns backlight on, ‘0’ turns backlight off.
Brightness Control:
(1) Trimmer ‘VR2' on the Draak Board. Set GP2_29 to ‘1’ beforehand.
(2) R-CarD3 PWMO. Adjust VR2 counterclockwise beforehand.
Connector:
CN18: Hirose DF 14A-20P-1.25H, for LVDS signals.
CN19: JST SM14B-SRSS-TB (LF) (SN), for Power supply of backlight.
[LVDS Output]
LVDS SW
Pericom PI3LVD512 SW47 Select
Scan Direction Control:
SW48
Backlight Control:
GP4_00: ‘1’ turns backlight on, ‘0’ turns backlight off.
LVDS1 Brightness Control:
(1) Trimmer ‘VR3' on the Draak Board. Set GP2_30 to ‘1’ beforehand.
(2) R-CarD3 PWM1. Adjust VR3 counterclockwise beforehand.
Connector:
CN38: Hirose DF14A-20P-1.25H, for LVDS signals.
CN39: JST SM14B-SRSS-TB (LF) (SN), for Power supply of backlight
HSSTP connector
CN40:Samtec ERF8-020-05.0-L-DV-L-K-TR.

Ff-. LVDS0 & LVDS1 M 2channel Z{E AL . Dual Panel IZ#£5 3 H15 & DFHIHIES L T, 4pin IRI4 Hirosugi
PSM-410336-04 [Z MSIOF2 EE&#H AL TLVET,
4pin ARTEDE VY ARMILUTDEYTI,

Table 2.6.2 LVDS Control Connectors Specifications

LVDS Control Connector (CN41) Hirosugi PSM-410336-04.

Table 2.6.3 LVDS Control Connector (CN41) Pin List

Pin | Name

1 IRQO/MSIOF2_SYNC _B/GP0_02
2 MSIOF2_SCK/GP0_03

3 MSIOF2_TXD/I2C3_SCL/GP0_04
4 MSIOF2_RXD/I2C3_SDA/GP0_05

RTPORC77995SEB0010S
July 25, 2017
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2.6.2. TOYHIER

D5.0V

LVDS_MON_POWER
(33v)

? u3o s 1 \
ADP3339 BC’:rgh
(LDO) 120v acklight
R-CarD3 ° Power
From/to CN47 VL
GP2_31 Backlight control_§ g EN
- Not Mounted
1k
GP2.29/PWMO PWM to Vout DAG v VBRT/RBRT
0
2 LTC2644CMS-L8 YR Brightness control \ )
LVDS_MON_POWER(3.3V)
[ LVDSO Output ] I \ ?
. CN18
LVDS signal
LVDSO0_CH3_P signa’s LVDSO0 out
LVDSO CH3 N | 1o 10 LVDS_MON_POWER(3.3V)
LVDS0_CH2_P usg % Scan Direction 6
LVDS0_CH2 N LVDS sW swi7 R
PI3LVD512
txg:g’g:}’z - SWi7 [ ON T Scan Direction Normal |
- - | OFF | Scan Direction Reverse |
LVDSO0_CHO_P
LVDS0_CHO_N
LVDSO0_CH3_P
LVDSO.CH3N|  swas Use
LVDS0_CLK P LVDS
LVDSO_CLK N Receiver
THC63LVD1024
PWDN# uso uat
— | RoBggs |  HDMI | | HDMI
Transmitter Companion Chip
ﬂ ADVT7511W TPD12S016PWR
[ Al OFF [ LVDS0 OUTPUT |
SW44 |-ATON [ HDMI OUTPUT |
[ LVDS1 Output ]
LVDS1_CH3 P
LVDS1_CH3.N
LVDS1_CH2 P
LVDS1_CH2 N Oohm
LVDS1_CH1_P (R1320-
LVDS1_CHIN R1328)
LVDS1_CHO_P CN40
LVDS1_.CHON PRESET# LVDS1 out
LVDS1_CH3P |10 Nof ’:‘.°””‘Ed LVDS signals
LVDS1_CH3N u9z ohm HSSTP CN
LVDS1 OLK P LVDS SW (R1220-
LVDS1iCLK7N PI3LVD512 R1229)
- - D33y LVDS_MON_POWER(3.3V)
CN38
LVDS signals LVDS1 out
/J; Swaz 10 LVDS_MON_POWER(3.3V)(
TCK Scan Direction
ON | HDMI OUTPUT SC
™S ‘ SWAT -GFF [LVDST OUTPUT I swas
TRSTn
DI 5 ‘ Sw4s ON [ Scan Direction Normal
D0 OFF [ Scan Direction Reverse
12C Buffer
12C04 LTC4313-1 ——
IRQ2.B 2 CN39
Backlight
D12.0V P
ower
From/to CN47 VL
GP4.00 Backlight control BLEN
Not Mounted
2k A
From/to CN47 U94 0
1k
GP2_30/PWM1 PWM to Vout DAG VBRT/RBRT
o
%* LTC2644CMS-L8 Yooy Brightness control \ )
CN41
IRQ0/MSIOF2_SYNC_B LVDS
MSIOF2_SCK \ Control
MSIOF2_TXD/12C3_SCL Connector
MSIOF2_RXD/12C3_SDA/GP0_05 \
Figure 2.6.1 LVDS0/LVDS1 Output Interface Block Diagram
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2.7. Analog RGB Output Interface (DU)
2.7.1.

Draak h—F (. R—-CarD3 @) Digital RGB {E 8% Analog Devices &! Video D/A Converter (ADV7123KSTZ140, U24)#Z T Analog
RGB [ZZ#2L. DSUB 15pin 244943 (CN15)IZH#E#EL TLVE T, F7=. Digital RGB {E & (LHLRAR VA IZHIEHKEL TLVET , Display
Unit DEE#AIL R-CarD3 /IN—RH 7<= 7 ILESBLTTELY, ADV7123KSTZ140 D EE#IL Analog Devices #t 8T —%4S — k%
SHBLTTSLY,

Table 2.7.1 Analog RGB Output Interface Specifications

Display controller R-CarD3 on-chip Display Unit
Video D/A Converter U24: Analog Devices ADV7123KSTZ140
Connector CN15: JAE D02-M15SAG-23L9E

2.7.2. FAVOER

)
CN15
R-CarD3 u24
[ DigitaRGB Output ] Video D/A Converter AnalogtRGB
1gita utpu 8 . ADV7]23 o ou
DU_DRI7:0][— R[9:2] IOR emr || RED
DU_DG[7:0] A G[9:2] 10G emr. [ GREEN
. . o L33
DU_DB[7:0] B[9:2] 0B evirL [ BLUE
R[1:0] o
G[1:0]
B[1:0]
DU_DISP w, _BLANK
PRESETOUT# _PSAVE
DU_DOTCLKOUTO a cLoCK
Level Shift
3.3V to 5.5V
DU_HSYNC 74LV1GTO8A HSYNC
evel I
3.3V to 5.5V
DU_VSYNC 7ALV1GTOSA [ VSYNC
—
CN48
EXIO Connector C

Figure 2.7.1 Analog RGB Output Interface Block Diagram
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2.8. Video Input Interface (VI4)
2.8.1.

R-CarD3 [ZIZ 1channel @ Video Input Interface (VI)DAEE SN TLVET , Video Input Interface M EE#MIE R-CarD3 MD/\—F™
IF7IX=_aT7IESEBLTTIL,

Draak 7R—K Tl&. R-CarD3 @ VI4 [Z, HDMI A M5 D Video {E5 &, Composite Video {E5 A 71 (CVBS) A5 Digital Video {5
BIZEHBLI-EEEANFEEELTLVE T, HDMI a4 M 5D HDMI {E5 (&, HDMI Receiver Analog Devices & ADV7612WBSWZ
(U111)T Digital Video {E5IZE 2L, R/ vF#EH (SW49,SW50,SW51,SW52) T R-CarD3 M VI4 A HITHEHLTLET,

Composite Video {5 [&. Video Decoder Analog Devices & ADV7180WBCP32Z (U41)T Digital Video {52 HL . XA vFHF

F (SW53, SW54) T R-CarD3 O VI4 A AIZEHELTLET,
ADV7612W D E¥#A(X. Analog Devices &L T —4%>—, ADV7180WBCP32Z M %#ld Analog Devices 1t EDT—42L— %25
BLTTSLY,

Draak h—F Tl VI4 D &{E5% EXIO Connector B (CN47)IZH 3 L TLVE T, EXIO Connector B (CN4)RITHERT 35 &%,
HDMI A AEIBEIDR A vF (SW49,SW50,SW51,SW52) & CVBS A AEIBEID R A vF (SW53,SW54) (£ OFF LTLEEELY,

Table 2.8.1 Video Input Interface Specifications

Video Input Module R-CarD3 on-chip Video Input interface (V14)

HDMI Receiver U111: Analog Devices ADV7612WBSWZ

HDMI Input Connector CN51: Amphenol FCI 10029449-001RLF (HDMI type A, standard, 19pin)
Composite Video Decoder U41: Analog Devices ADV7180WBCP32Z

Composite Video Input Connector CN42: SMK LPR6520-1501F (Pin Jack )

EXIO Connector V14 are connected to the EXIO Connector B (CN47)

2.8.2. TOVYHER

SW49,SW50, [ All ON [HDMI INPUT used
SW51,SW52 | All OFF | HDMI INPUT not used

Ut
HDMI Transmitter
R-CarD3 ADV7612W
SW50
RXA G-
VI4 DATA[23:16] e PI35:28] RXA G+ (" onst )
8 W51 8 - HDMI signals CN51
V14 DATA[15:8] — k_Green P[23:16] RXA 0-
A A RXA 0+
V14 DATA[7:0] o~ kBl P[11:4] RXA_1- 8 HDMI
8 Sw49 8 RXA_1+ Connector
V14 CLK —. LG RXA 2~
- o RXA 2+
V14 CLKENB . bE
VI4 HSYNGH# — HS HPA A
DDCA SDA
VI4 VSYNGH# — vs -
— DDCA SCL
CP1
Vi4_FIELD k—( o) .
1260_SCL —— g‘ézﬁj scL
12C0_SDA k—— SDA x15
XTALP 28.63636MHz

14 CLKENB INPUT |

14 FIELD INPUT | udt

Video Decoder
ADV7180WBCP32Z

(720N [V
SW60 -3 oN [ Vi

° CN42

SW53 YUV4:2:2
—— AIN1

IL
P[7:0] !
8
AIN2 i} 39 Co%\r/1230r
Sws4 AIN3 i}
L r—. LLC !
777
— HS
— VS/FIELD
o
X16
SDATA

[_ATON | CVBS INPUT used |

‘ SW53,SW54 | AITOFF [ CVBS INPUT not used ]

Figure 2.8.1 Video Input Interface Block Diagram
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2.9. Video Input Interface (HDMI Input)
29.1.

Draak R—K Tl&. R-CarD3 0 VI4 |~ HDMI Receiver &L T Analog Devices &! ADV7612WBSWZ (U29)% XA vF#EH (SW49, SW50,
SW51, SW52) THERL THY . TNOD XAy FEEFIZIH L T RGB888, RGB666, Y[7:0]/CbCr[7:0], YCbCr[7:0]1D A W4 —< Yy TfE
FATgETY,

R-CarD3 M V14 [Z[&, CVBS A NEIFEEEMAIGELL THEYET . HDMI A NWZEEAT 555 (L. HDMI AABID XA vF (SW49,
SW50, SW51, SW52) 2T ON &L. CVBS AABID R A vF (SW53,SW54) [£ T OFF LTLIEELY,

ADV7612W M EE#lI% . Analog Devices B DT —4L—rESBLTTELY,

Table 2.9.1 Video Input Interface (HDMI Input) Specifications

Video Input Module R-CarD3 on-chip Video Input interface (VI4)
HDMI Receiver U111: Analog Devices ADV7612WBSWZ
2C Bus Channel 0 .
slave address=0x98 for write, 0x99 for read (ALSB=0)
HDMI Input Connector CN51: Amphenol FCI 10029449-001RLF (HDMI type A, standard, 19pin)
EXIO Connector V14 are connected to the EXIO Connector B (CN47)

292, JOvHiER

SW49,SW50, | All ON [HDMI INPUT used |
SW51,SW52 [ All OFF | HDMIINPUT not used |

Uit
HDMI Transmitter
R-CarD3 ADV7612W
SW50
RXA G-
VI4_DATA[23:16] — —Red P[35:28] y —
(] Lt (] RXA_C+ HDMI signals CN51
VI4 DATA[15:8] . kGreen P[23:16] RXA_0-
(3 s RXA O+
V14 DATA[7:0] — kBl P11:4] RXA_1- 8 HDMI
s was 8 RXA_1+ Connector
RXA 2~ HOMI_A 5V
VI4_CLK — LLC RXA 2+
SW60 -
V14 CLKENB — bE
V14 HSYNG# — HS HPA A
DDCA SDA
VI4 VSYNC# — Vs -
— DDCA SCL
VI4_FIELD o Oopi ko
HDMI_A_5V
12G0_SCL —— ggz‘fge: scL osov
12C0_SDA k——3 SDA b5 OV
12C slave address: 1001_100x
Read:0x99, Write: 0x98 34 LED5
(ALSB=0) ‘\
[ -2 ON | VI4_CLKENB INPUT | =
SW60 g
[2-3 ON | VI4FIELD INPUT _|
X15
Input

Circuit

Figure 2.9.1 Video Input Interface (HDMI) Block Diagram
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2.10.Video Input Interface (CVBS Input)
2.10.1. {H#%

Draak h—F Tl. R-CarD3 ® VI4 |Z Video Input Processor &L T Analog Devices &! ADV7180WBCP32Z (U41)& R A vF§ZEH
(SW53, SW5)THERRL THY . YUV4A2:2 DA TA—< YR CHERATTEETT .

R-CarD3 @ V14 [Z[&, HDMI A A EIERBIERAIEEELTHEYET . CVBS ANZEFERT H5HE(L. CVBS AKBIDRAYF
(SW53,SW54) [££T ON &L, HDMI A ARID R AyF (SW49, SW50, SW51, SW52) (2T OFF LTLZELY,

ADV7180WBCP32Z M &f#flld. Analog Devices B DT —E2L—rESBLTTF &L,

Table 2.10.1 Video Input Interface (CVBS Input) Specifications

Video Input Module R-CarD3 on-chip Video Input interface (VI4)
HDMI Receiver U41: Analog Devices ADV7180WBCP32Z
2C Bus channel 0 .
slave address=0x40 for write, 0x41 for read (ALSB=0)
CVBS Input Connector CN42: SMK LPR6520-1501F (Pin Jack )
EXIO Connector V14 are connected to the EXIO Connector B (CN47)

2.10.2. FTOvHiER

[ Al ON | CVBS INPUT used |

‘SW53~SW54 [All OFF [ OVBS INPUT not used |
EXIO Connector B
R-CarD3
U4t
VI4 DATA[23:16] Video Decoder
8
Vi4 DATALI58] ADV7180WBCP32Z .
8 SW53 YUV4:2:2 I CN42
VI4 DATA[7:0] [—k PL70] AIN1 it %
8 8
AIN2 M cvBs
sws4 i B Connector
VI4 CLK — e AIN3 it i
VI4 HSYNCH] — us i
V14 VSYNCH# e VS/FIELD
VI4_CLKENB e
VI4 FIELD —{—
X16
120.SCL [—— 20 Buffer SCLK
12C0_SDA k——3 SDATA
12C slave address: 0100_000x
Read:0x41, Write: 0x40
(ALSB 0)
HDMI
Input
Circuit
Figure 2.10.1 Video Input Interface (CVBS) Block Diagram
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2.11. Audio Codec Interface (SSI3, SSI4)
2.11.1. %

Draak R— K Tl& R-CarD3 @) SSI3,SSI4 [Z Audio Codec (AK4613VQ, U38)ZF#E#ELTLVET . SSI D Ef#fl[& R-CarD3 /\—KH 7
YZaT7IESBLTT S0, AK4613VQ DEEMIE Asahi Kasei #TEIDT—4L—FESBLTT S,

AK4613 D RA—40v4 A HIZIE R-CarD3 M AUDIO_CLKOUT # L TLVEY , AUDIO_CLKOUT 2 h3 bf=Hmo0Oysy
&L T AUDIO_CLKA E7-I3 AUDIO_CLKB %>&IRAIRE TS , AUDIO_CLKB [Z[d 44.1 kHz 24095 TH B 22.5792 MHz (X1 1)ZEHEREL
TLET, —A. AUDIO_CLKA [ZIZ Cirrus Logic & CS2000-CP (U121)Z &L TLVET ., I°C (channel 0)#&H T CS2000-CP AEL
DREBEHRTETDHIET, 245760 MHz (X19)EHEELT S 48.0 kHz RYBVIEERAIRETT ., CS2000-CP D EEMIL Cirrus Logic #t
DT—E—rESBLTTI,

AK4613 AIIZBIFBRAE—F—K, AL—TE—FDEIRIE M/SIHmF (pin17)TITLVET , Draak R—K TIE M/S IHF%# 0 QE#
(R680)IZ&Y Low Level [CERELTULVS1=8 ., HEFOMIAHRE TIIAL—TE—FTEIMELE T, R680 #HY4 LTI RA—E
—FCEIMESEHIELAIBETT,

Draak "—F Tl R-CarD3 D SSI.SDATA3 i F% AK4613 M SDTH i FIZiERL TLVET . £f-. SSLSDATA4 iifiF% SDTO1
IR F L TLVET , Ko T, SSLSDATA3 ZE{EE—NRIZ, SSL.SDATA4 ZZ{EE—RIZHRELTTFELY,

AK4613 DAL Y AZIZIE I2C (channel 0B T77EALET,

AK4613 @ PDN (/X7 —4 )ik FIZIE R-CarD3 M5 Hdh b PRESETOUTH#EIERL TLVET,

Draak IR—KF TlEA—TFT 47 A2 71— AD E{EB% EXIO Connector A (CN46)IZHIEREL TULVET , CN46 #EHT

SSI.SDATA4/GP4 06 £1=IEZDE T ILF##Ee%E R-CarD3 DA H1ET BI5E . AK4613 M SDTO1 (pin2d)HE HEDEEE /TS
. 19F R683 (0 DESNLTTELY,

Table 2.11.1 Audio Codec Specifications

Controller R-CarD3 on-chip SSI3, SSI4
Asahi Kasei, AK4613VQ (U38)
Codec I2C (channel 0)

I°C slave address: 0x21 for read, 0x20 for write. (CAD[1:0] = 00)
Cirrus Logic, CS2000-CP (U121)

Clock Divider & Multiplier I2C (channel 0)

I2C slave address: 0x9F for read, Ox9E for write. (ADO = 1)
R-CarD3 (SSI) side: Master mode.
AK4613VQ side: Slave mode (initial setting at shipment)
Maxim, MAX9813LEKA+T (U82, U83)

20 dB Fixed Gain
LINE-OUT

(CN52, 3.5 mm stereo mini-jack)
MIC-IN

(CN24, 3.5 mm stereo mini-jack)

Audio Interface

Microphone Amplifiers

Audio Connector

Draak R—FIZHUVT, AK4613 D7 F B4 A A (RIN1, LINT 3i7F)IZ(E Maxim Elv A7 (max9813L, U2, U83)ZEE#HL TLY
FFT,ZDT7UTDTA1E 20 dB BIETYT . XAV ANARIE (CN2AZSAV ANARIBELTHERTIEEIZIE. B THERA
YDr—TJILEFERLTTEL,

RTPORC77995SEB0010S
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2.11.2. TAOvHiER

CN46
R-CarD3 EXIO Connector A u3s
l AK4613VQ
SSI_SCK34/GP4_02 BICK  LOUTL |:| CN52
SSI_WS34/GP4_04 LRCK  ROUTL Line Out
SSI_SDATA3/GP4_03 == SDTI
MIC amp
SSI_SDATA4_A/GP4_06 RAR SpbTO LIN1 0 |:| CN24
AUDIO_CLKOUT/SSI_SCK4 MCKI RINL o MIC In
izco (= Feiie scL spa
D3.3v
CAD[1:0] 10k
fs=44.1/88.2kHz 0Oohm
X11 M/S
AUDIO_CLKB/GP2_27 el Ak
£5=48.0/96.0kHz D33V
U121 X19
AUDIO_CLKA/GP4_01 CS2000-CP K 24.576MHz
Div/Mult %|
AUDIO_CLKOUT1/GP4_22
—_ — 12C slave address: 1001_111x (ADO=1)
Read: 0x9F Write: 0x9E DVMPD
PRESETOUT: PDN Not mounted 17
12C slave address: 0010_000x (CAD[1:0]=0)
Read: 0x21 Write: 0x20
Figure 2.11.1 Audio Codec Block Diagram
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2.12.eMMC Memory Interface (MMCIFO0)
2.12.1. %

R-CarD3 (& 1 F¥ >3 JLOD MMC Interface (MMCIF)Z RN L TLVET . MMC Interface M EEHl(E R-CarD3 /\—FH 73 =27 )L
ESELTTEUY,

Draak R—F Tld. R-CarD3 #&# ) MMCIF [Z Micron & MTFC16GAKAEEF-AAT (16GB, U22)Z#&#L T KT,
MTFC16GAKAEEF-AAT D &£#l(F Micron 18T —4> —rESBLTTELY,

R—KFED eMMC Z{FEAY %154 1%, R-CarD3 0 VDDQ_MMC fiFIZ(Fih 3" 1.8V BHEBSINEESITHELTTSL UPT1IZT
HE)o

Table 2.12.1 MMC Memory Interface Channel 0 (MMCIFO0) Specifications

MMC Controller R-CarD3 on-chip MMC Interface (MMCIF)
Interface voltage 1.8 V (JP1 1-2pins shorted)
Micron MTFC16GAKAEEF-AAT (U22)
Capacities: 16 GB

eMMC Memory

Draak h—K Tld MMCIF £ 1ZFDE L < JLFH#EE (NAND)Z EXIO Connector B (CNAT)EH CERTIEETY . 0 CNATHRHET
NAND #3518 A . 9 Draak h—K ED 0 Q4E$HT (R225~R234)ZHY 4L, R617~R623, R626~R628 [Z 0 QIEIEE
HELTTELY, Ff=. eMMC memory (U22)D A DIFF AR EIZHRDZEZRET S8, R624 (4T kQERELTT S, £ 0 UEID
E&IZBELTIX Draak R—FORIBRESBLT TS,

CN47 #2H T NAND #fe% 3.3V CEAT %154 . JP1 % 2-3pin SHORT &L. R-CarD3 @ VDDQ_MMC #fFIZ 3.3V Zft#aL TL
=&y,

RTPORC77995SEB0010S
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2.12.2. TOvHiER

eMMC_VCCQ
Not mounted
D3.3V
- 47k u22
R-CarD3 ‘ ‘ ‘ ‘ eMMC
MTFC16GAKAEEF-
MMCO_CLK 2 CLK AIT vee
eMMC_VCCQ VDDQ_MMC
MMCO_CMD CMD

MMCO_D7 DATA7 VCCQ i‘\/\/\j

L — Oohm

(R616)
MMCO_D6 DATA6
MMCO0_D5 DATAS
MMCO_D4 DATA4
MMCO0_D3 DATA3
MMCO0_D2 DATA2
MMCO_D1 DATAL
MMCO0_DO DATAO
DS
47k
CN47
( EXIO Connector B )
VDDQ_MMC D3.3V D1.8vV
o J
o
VDDQ_MMC °
JP1
eMMC_VDDQ
Not mounted ?
PRESET#
PRESET#
RESET RSTn
Circuit
Figure 2.12.1 eMMC Memory Interface Diagram
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2.13.USB2.0 Interface

2.13.1. H4:

Draak R—RIZI&12®M USB2.0 DHR—rAFY, USB2.0 Host I/F EL TEATRIBETY , Draak R—F Tl CN9 [Z TypeA JR494%
HEHLTUVET, USB2.0 DML R-CarD3 /N—KH 73 =a7I)LESRBLTTALY,

USB0_OVC/GP0_01 [&. MLB Connector (CN45)IZ33%#:LTLVE T, MLB Connector (CN4S)RITERT 5HE1E. USBAID 0 Q
EH (R1391,R1392)ZE Y4 L. FEALTEELY, & 0 QEHDERICBIL TIX Draak R—FOEIEHESELTTILY,

Table 2.13.1 USB2.0 Interface Specifications

USB Controller R-CarD3 on-chip USB2.0 Host Function Controller
ROHM BD82065FVJ
Current Limit 2.4[A]
R-CarD3 USB2.0 Channel 0
type A, Omron XM7A-0442 (CN9)

USB Power Switch

USB Host Connector

Common Mode TDK MCZ1210AH900L2TDOG
ESD Protection Diode TDK AVRL101A3R3FTA
Chip Beads Murata BLM18PG330SH1D

2.13.2. TOvHiER

'SP
CN9
R-CarD3 USB Host
type A
USB.DP ] D+
- Common Mode
USB_ DM Filter D-
D3.3V E E
N N
ui3 D5.0V
ohm 2k
obm, BD82065FVJ ?
USB0_OVC/GP0_01 Wy ocH IN
(138
USBO_PWEN/GP0_00 AV EN out L78,79 VBUS
Chip Beads GND
2k
~—  /
MOST Connector
Figure 2.13.1 USB2.0 Interface Block Diagram
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2.14.Ethernet Interface (EtherAVB)
2.14.1. £

R-CarD3 [Z[& 1 channel 0 EtherAVB ({EL¥IEBRBEF T )M AR SN TULVET , EtherAVB D FEMIL. R-CarD3 /N\—F™)z 7Y =2
TILESRBLTTEL,

Draak R—KF Tld. R-CarD3 M EtherAVB % Micrel & GbE Transceiver KSZ9031RNXVA (U78)IZ3#:LTLYET , KSZ9031RNXVA
DML, Micrel #EFT—2L —rESBLTTSLY,

Draak I"—F LM 0 QAUEIMEBEIT ST EITLY . EtherAVB % EtherAVB PHY 3444 (CN23)IZ¥#id 221 AIAETT ., 2D
$49%(Z1& Broadcom & BCM89810 Z1&&, 9 % Tessera B TSE-BRPHY004 FR—R & & RIRE T,

Table 2.14.1 Ethernet Interface Specifications

R-CarD3 on-chip EtherAVB
MAC Layer Supports transfer at 1000 Mbps, 100 Mbps
Supports interface conforming to IEEE802.3 PHY-RGMII
Transceiver:
Micrel KSZ9031RNXVA (U78)
Gigabit Ethernet Transceiver with RGMII support.
Supports 10/100/1000 Mbps IEEE802.3-compliant Ethernet transceiver.
Connector:
Bel Fuse, 0826-1G1T-23-F (CN22)
RJ-45 with pulse transformer
Initial setting at shipment:
following 0 Q resistors are mounted.
R641, R647, R653, R659, R664, R668, R642, R648, R654, R660, R665, R669
Connector:
Samtec, QSH-030-01-L-D-A (CN23)
Tessera TSE-BRPHY004 board can be connected.
Initial setting at shipment:
following 0 Q resistors are not mounted.
R643, R651, R656, R662, R666, R670, R644, R652, R657, R663, R667, R671

Physical Layer -1

Physical Layer -2

KSZ9031 |& R-CarD3 O PRESETOUT#{E S T tvkENFEF HY. GP5.18 (/AVB_MAGIC)IZKYY IOz 7HIEI T VhTHIE
HTEFT, KSZ9031 0 PHY address [& PHYAD[4:2]5% 000 E €., PHYAD[1:0](& SW30 T:&IRAIAETI , KSZ9031 [ZHITHZ D
@ Strapping Options (XL T D&Y TI,

Table 2.14.2 Strapping Options for KSZ9031

Pin Name Setting Pin Function Board configuration

PHYAD2 Fixed to ‘0’ PHY address bit 2 Pulled to Low Level (R757)
MODE[3:0] Fixed to 1111’ RGMII mode — advertise all capabilities Pulled to High Level (R753~R756)
CLK125 EN Fixed to ‘1’ Enable 125 MHz clock output Pulled to High Level (R752)

LED _MODE Fixed to ‘1’ Single-LED mode Pulled to High Level (R325)

RJ45 O34 (CN22)IZIEZ=D® LED1, LED2 HAE SN TH Y. Draak R—F Tld KSZ9031 M LED1 (pin17), LED2 (pin15)ifiF &
L TULVET, LEDT {AIAY Activity (TX, RX), LED2 {8IAY Link On (any speed)&iYE T, SEEF =X ZEBIEPIZ LED1 A EHL .
Yo ODHEE LT-B1Z LED2 A EATLET,

Draak R"—K Tl&. R-CarD3 0 GP5_20/AVB_LINK i F &Y U 2 IREEZ RIS T A EMNAIRETT . ‘17 Al Link On (any speed), ‘0’
Y Link Off &Y E T,

R-CarD3 (D EtherAVB & EtherAVB PHY a4 (CN23)Z#E#Hid Hi5E . (AD 0 HRIZEB)IHBELTT LY,
(A) R641, R647, R653, R659, R664, R668, R642, R648, R654, R660, R665, R669
(B) R643, R651, R656, R662, R666, R670, R644, R652, R657, R663, R667, R671
Ff=. AVB_.PHY INT{E51ZTKSZ9031 Al 71& CN23 il WA EET 2D EEETS7=6 . R658 FEIY 4L TT LY, i, KSZ9031
& CN23 #2E D PHY T PHY Address MWMEZELALNESIZ SW30 ZRELTT S, & 0 AEHIDIELIZEL TIX Draak tR—K D
EREESBLTTIL,
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2.14.2. FTOvoigERk

PR
R-CarD3 u78 CN22
KSZ9031RNXVA RJ45
[DVDDH digital /0 Connector
o =25V digital 1/0 ] .
[25V digital /O ] AVBO.TXC GTX_CLK A with P/T
AVBO_TX_CTL 12 L 12 TXRXP_
AVBO0_TD[3:0] TXRXM_A
AVBO_RXC TXRXP_B
AVBO_RX_CTL TXRXM_B
AVB0_RD[3:0] TXRXP_C
[ 2.5V digital 1/0 ] AVEO MDC M\ . MDG TXRXM_C
AVBO_MDIO AM——] MDIO TXRXP.D
- TXRXM_D
AVBO_PHY_INT AMA— INT_N D33V D33y
AVBO_MAGIC/GP5_18 A
PRESETOUT# W RESETN . LED1 g
J/ Not mounted #Activity e —+
[ 3.3V digital I/0 ] ANy, AMA—— CLK125_NDO- j7 i
LED2/PHYAD1 |——
u.i‘.’.‘l!—"Qi DVDDH
(vbbQ25_AvBo| [supply voltage for
? DVDVH digital 1/0 ]
X10 DVDDH
AVBO_TXREFCLK 125 0MHz D3.3V D3.3V
X9
AVBO_LINK/GP5_20 —| #Link On 250MHz § o LED2
- B n— #HActivity _,__ #Link On o >
j7 \ J
T X LED2/PHYAD1 —|j7
[ 3.3V digital 1/0 ]
AVB_AVTP_MATCH_B |——O CP46
M AT SETURC R o hie
CNZ )
#—— PHYAD1
EtherAVB PHY Connector
—— PHYADO
SW30
12C Buffer ;
12C1 - [ Bitl [PHYADT ON:T OFF.0 |
LTC4313-1 ‘ SW30 "Bit [PHYADO ON:1 OFF:0 |

Figure 2.14.1 Ethernet Interface Block Diagram
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2.15.CAN-FD Interface (CANFDO/CANFD1)
2.15.1. H#:

R-CarD3 [Z[& 2 channel @ CAN-FD Interface AR S TLVET , CAN-FD Interface MEEfMAIE. R-CarD3 /N\—K 7 <=2
TILESRBLTTEL,

Draak R—K Tld. R-CarD3 O CANFDO, CANFD1 % NXP #! CAN Transceiver TUA1049T/3 (U96. U9TIZIEHEL TLVET,
TJA1049T/3 DEEMIL. NXP #t BT —42L —,ESBLTTELY,

Draak "—KTld CANFDO,CANFD1 M &{EE% EXIO Connector A (CN46)IZH1E#:LTL ET , EXIO Connector A (CN46){BI T
AT 515 A%, CAN-FD Interface 810D 0 QE#1 (CANFDO:R13887,R1388, CANFD1:R1389,R1390)ZFHRW 4t L. AL TSy, & 0
R DEHIZEL TIX Draak R—F D EIRKEZSBLTTSLY,

R-CarD3 ) CAN_CLK [ZHA &3O O YO E AN TEDLSIZHIRS X13)ZREH L THEYET , Default TIIXREETT O T, HHTS

BEIEHRIERS X13)BKLU 0AEH (RISHFRELTZEW, ZDIHE . HEIZIKL., EXIO Connector A (CN46), MCU Board
Connector (CN50) IZ#E#ELTL\S 0QJEHT (R955,R1240)%FHRY S+ L TLFEALY,

Table 2.15.1 CAN-FD Interface Specifications

CAN-FD Controller R-CarD3 on-chip CAN-FD Controller (CANFDO,CANFD1)
NXP TJA1049T,
CAN Transceiver . JA1049T/3 .
High-Speed CAN transceiver
R-CarD3 CANFDO

Hirosugi PSM-410336-04 (CN43)
R-CarD3 CANFD1
Hirosugi PSM-410336-04 (CN44)

CAN-FD Connector

2.15.2. TAOVOHERK

basv
D3.3V. u9s
CAN Transceiver
R-CarD3 TJA1049T/3
Johm 10k
@ CN43
CANO_TX/GP4.28 ™0 GANH
CAN-FDO
o
(R1388) Connector
GANO_RX/GP4 31 RXD cANL s
(R1240) VIO/SPLIT
o
(R955)
CAN CLK/IRQ5 B/GP5 02
Not Mounted
D3.3V ue7
CAN Transceiver
TJA1049T/3 W
Oohm 10k VA lountec
®RI389) CN44
CAN1_TX/GP4.30 ™0 CANH
CAN-FD1
Pl Connector
CAN1_RX/GP4.29 RXD CANL
sov
T VIO/SPLIT
vee sTB

Figure 2.15.1 CAN-FD Interface Block Diagram
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2.16. MediaLB Interface (MLB)

2.16.1. H#:

R-CarD3 [Z[& MedialB (3pin /2 A—7x— )W AB SN TULVET , MedialB DF¥EMIL. R-CarD3 /N\—FH 7 v=a7ILESHL
TTF&E0Y,

Draak R—K Tl&. Samtec: QSH-020-01-L-D-DP-A 40pin AR J2[ZH AL TULET , 40pin ARIEDE VY ARILUTDEYT
-d-o

Table 2.16.1 MediaLB Connector Pin List

Pin Name Pin Name
1 MLBSN(Not used) 2 MLBCLK(MLB_CLK)
3 MLBSP(Not used) 4 Brd_1DO(not used)
5 Brd _ID4(not used) 6 MLBSIG(MLB_SIG)
7 Brd ID3(not used) 8 Brd ID1(not used)
9 MLBDN(Not used) 10 MLBDAT(MLB_DAT)
11 MLBDP(Not used) 12 Brd ID2(not used)
13 RESERVED(not used) 14 TVALO/SRX1/SINTA_B(not used)
15 RESERVED(not used) 16 RMCK1/SRX2/SDINA(not used)
17 MLBCN(Not used) 18 TDAT0/SRX0/SDOUTA(not used)
19 MLBCP(Not used) 20 SRX3/SDINB(not used)
21 PSO0(not used) 22 PS1(not used)
23 STATUS(not used) 24 PWROFF (not used)
25 RST B(PRESETOUTNn) 26 RSOUT _B(not used)
27 ERR/BOOT B(not used) 28 MCK(not used)
29 TCK/DSCL (not used) 30 TMS(not used)
31 TDO/DINT(not used) 32 TDI/DSDA(not used)
33 SCL(12C0_SCL) 34 INT_B(USBO_OVC/GP0_01))
35 SDA(I2C0_SDA) 36 RESERVED(not used)
37 3.3V SW(D3.3V) 38 3.3VCONT(D3.3V)
39 3.3V SW(D3.3V) 40 12VCONT(not used)

KRB REENT LR R T

Table 2.16.2 MediaLB Specifications

MedialLB Connector Samtec QSH-020-01-L-D-DP-A (CN45)

MLB_CLK. MLB_SIG, MLB_DAT {5 (Z(X. pull-up £ AREIN TLVET (R1403,R1404,R1405),
CN45 ZERT DB A L. pull-up #EH R1403 R1404,R1405 ZHIY L TLFEELY,

RTPORC77995SEB0010S Ey—
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2.16.2. FTOvoigERk

R-CarD3

MLB_CLK

MLB_SIG

MLB_DAT

PRESETOUTn

12C0_SCL
12C0_SDA

USB0_OVC/GPO1

D3.3v

e )
CN45

MLB

12C Buffer

LTC4313-1

D3.3v

usB2.0
BD82065FVJ

CN48
EXIO Connector C

Figure 2.16.1 MediaLB Block Diagram

~—

CN46
EXIO Connector A

Connector ?

RTPORC77995SEB0010S

July 25, 2017

RENESAS

Page 35 of 53



ASOM-C17-017 Confidential[ A& & NDA st R T9)
[Preliminary] R-CarD3 ¥ X7 LFFHEAR—F /N—Foz7<=a7IL

2.17.Debugger Interface (DBG)

2.17.1. H4

Draak 7R—F Tl Debugger Interface &L T, JTAG TIaL—A2#EHHAD 20pin 34494 (DBG)ZFHEH L TLVET , Debugger
Interface MEEMIL R-CarD3 /\—Fx 7 VY= 7 I EZSBLTTILY,
Ff=. JTAG ifiFI&. HSSTP a4 (CNAOIZHIEHL TLVET,

Draak R—F Tld, E—FIiFDHRFEIZEY JTAG a49%8 (CND)TT/A\VY T HHREE RINFIAETY . E—FIHFORTE
[£72.1.1.7MD21,MD20 ifF —JTAG YIUE Z "2 S BL TS,

Table 2.17.1 DBG Interface Specifications

DBG Interface (20pin) CN1: Samtec HTST-110-01-S-V

2.17.2. 7OvHER

D18V

CN1
R-CarD3 ARM JTAG
Connector D18V
TeK (20pin) o T
TRST# D1.8V
TDO pin2 Not Mounted
oI v
T™MS
PRESET# Pin19
. RESET
i.w.‘:\ Cirouit /J7
Not. Mounte’d‘ N }
CN40
HSSTP CN
Figure 2.17.1 JTAG (DBG) Debugger Block Diagram
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2.18. Debug Serial Interface (SCIF2)

2.18.1. {4

Draak R—K &, R-CarD3 @ SCIF2 % Debug Serial Interface EL TERALFET . SCIF DML R-CarD3 N—KH 7Y =27/ %
SHBLTTSLY,

R-CarD3 @ SCIF2 [ USB to UART Bridge CP2102 %#2H L T USB microAB O 4J% (CN25)IZHEHEN TWLVET , /RARPC &
CN25 % USB 7 —TJ L CHE#i 3 5 &IZ kY. Debug Serial EL TEFRIEETY , CP2102 MM Silicon Labs $#t 87 —4L —+%&
SHBLTTSLY,

Draak R—K Tld R-CarD3 0 SCIF_CLK ¥fF(Z 14.7456 MHz /K R FIREE (X18)ZFHEHELTLVET , CP2102 DT/ A RLHkEL
T UART f8ll1Z 300 bps~1 Mbps #HHR—rL TV, 147456 MHz & — X450y 5EL-B AL BREEL—MIZFD 16 9 F
M 921.6 kbps EEYET,

T-1L. 14.7456 MHz DK BFIRZE (X18)HD R-CarD3 O SCIF_CLK/GP2_27 i FIZHEk9 5 0 4K (R1329)1%. Default TlE
REETY, FHTHHEEIEELEL. AUDIO_CLKB I 22 UE# (RI45)IFERY S LTS, BB O EHIZEAL TI& Draak R—
FOEIBEZSBLTTIL,

Draak R—R &34t %7R Ak PC [Z[E CP2102 A USB RSANABETT , Tit URL KUY AFMNARETY
http://www.silabs.com/products/mcu/Pages/USBtoUARTBridgeVCPDrivers.aspx

Draak IR—K Tl SCIF2 M &Z{E8 % EXIO Connector A (CN46)IZH 35 LTLVE T, EXIO Connector A (CN46)EI CERT 515E
[%. Debug Serial Interface BID 0 AEHL (R1385R1386)FHW 4L, AL TS LY, & 0 BRI OEFIZBEL TIE Draak R—KF®
EEHESBLTTILY,

Table 2.18.1 Debug Serial Interface Specifications

Serial controller R-CarD3 on-chip SCIF2 (Group A) controller
ili L P2102 (U42
USB to UART Bridge Silicon Labs CP2102 (U42)
max 1 Mbps
Connector CN25: SCIF2, Hirose ZX62D-AB-5P8
2.18.2. TOvIER
Debug Serial
b33v USB microAB(Func)
Serial-USB Bridge VR
(USB bus- d) CN25
R—CarD3 o us—powere
u42
Oohm
(R1385) CP2102
TX2/GP4.27 AN . RXD VBUS VBUS
RX2/GP4_26 AN TXD DM DM
0Oohm G}
(R1386) LV1GT08(U43) DP DP
(VCC=D3.3V)
EXIO Connector A
—
Figure 2.18.1 Debug Serial Interface Block Diagram
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2.19. GPIO Interface (Software Switch, Tact Switch, General Purpose LED)
2.19.1. ¥

Draak R—KTI&., T/\vF BAREIFIZ4EVRDYTRRAYF (SW56)E 3 EVRDARIRAAYF (SW57~SW58), 3 EvrDiALA
LED (LED12, LED13, LED14)Z#RELTWEY, FTEDEYFNEFH R-CarD3 0 GPIO [ZHEHHLTULVET , GPIO MEEMIL R-CarD3
N—Rz7I=a7IILESBLTTEL,

Table 2.19.1 Software Switch (General Purpose Switch) List

GPIO Software Switch
GP4 15 Bit 3 (SW56-pin4)
GP4 14 Bit 2 (SW56-pin3)
GP4 13 Bit 1 (SW56-pin2)
GP4 12 Bit 0 (SW56-pin1)

Table 2.19.2 Tactile Switch (General Purpose Switch) or General Purpose LED List

GPIO Tactile Switch General Purpose LED
GP4 25 Bit 2 (SW57) LED14
GP4 07 Bit 1 (SW59) LED13
GP1_30 Bit 0 (SW58) LED12

Software Switch #&EeZ{F AT HIBE . GP4.12, GP4.13, GP4_14, GP3_15 DINE T IL 7 v T#%EE%E ON [CLTTF&ELY,

Draak R—KTl&, U &DD GPIO M FIZHIRRAYFENR LED OB AZEEHLTOET , 29X vFELTHERTR5EI1Z
[& GPIO ZANIZERELTTEL A LED ELTHERT HIHZEIZIE GPIO ZH AIZERELTTELY,

Draak R—K Tl BV RAvF R VLA LED TEHALTLYS GPIO % EXIO Connector A (CN46), EXIO Connector C (CN48)IZ%,
L TULVET , CN46,CN48 #Z T GP1_30, GP4.07, GP4 25 F-IEFDE VR ILFHEEE2E R T 258 . Fr2) o T BRERBOR
2 @GTIuPICKDEERRTDHT-0. w3 R1347, R1348, R1351 (0 QZEHYSLTTELY,

2.19.2. FTAOvOHER

CN46
R-CarD3 EXIO Connector A

GP4.15 bit3
GP4_14 bit2
GP4.13 bit
GP4.12 bitD

~ SW56

Software Switch

VAR
SCIF_SCK2/GP4_25 N\
QPOLA/GP1.30 —)
VAR
SSI.WS4_A/GP4.07 N\
D3.3V D3.3V D3.3V
CP64 CP62 CP63 CP65
O— Oo—9 Oo—f
. LED13 o LED12 . LED14
0ohm ? Oohm § (sgg;)g
(R1348) (R1351)
_, D3.3V _, D3.3V ’_, D3.3V
CN48
EXIO Connector C 1K n 1k n glk n
WV T— W
CN46 /J;AJUF 2 SWS@ /laqu % SW5°SJ7 /];MUF % SWS‘@
EXIO Connector A

Figure 2.19.1 GPIO Interface (Software Switch, Tactile Switch, General Purpose LED) Block Diagram
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2.20. EEPROM Interface
2.20.1. H#:

Draak R—K Tl A R—K £ I[Z 1kbit O ROHM &L 12C EEPROM AE!) (UST)ZREHLTLVET,
ROHM %1 12C EEPROM M E¥#lllE. ROHM BT —42L — &S BLTT &L,

Table 2.20.1 EEPROM Interface Specifications

I°C controller On-chip IC controllers in the R-CarD3
U57: ROHM BR24TO1FVM-W (1 kbit)
12C EEPROM I2C (channel0)

I2C slave address: 0xA1 for read, 0xAOQ for write. ( A2/1/0=000 )

2.20.2. 7OvHiER

us7
R—CarD3 D3.3V D3.3V BR24TO1FVM-W
SCL SDA
1k 1k
SCLO0/GP4.08 o
SDAO0/GP4.09 LTC4313-1

Figure 2.20.1 EEPROM Interface Block Diagram

RTPORC77995SEB0010S
July 25, 2017

RENESAS Page 39 of 53



ASOM-C17-017 Confidential[ A& & NDA st R T9)
[Preliminary] R-CarD3 ¥ X7 LFFHEAR—F /N—Foz7<=a7IL

2.21.12C Interface

2.21.1. H#:
R-CarD3 [ZI% 4 Channel O I’C Interface BB SN TULVET , Draak IR—K Tl 12C0,12C1 FrRILIZTFEED T /AL ADEfSH
TULVET, 2C Interface NDeF#AlE R-CarD3 /N\—KOx 7Y a7 ILEZSBLTTELY,

Table 2.21.1 I?C Interface Specifications

On-chip I°C controllers in the R-CarD3
[3.3V]
U122: LTC4313CMS8-1#PBF from Linear Technology
Note:
The follwoing devices are connected via the LTC4313-1.
U57:BR24T01FVM-W from ROHM
2 . o~ U111:ADV7612WBSWZ from Analog Devices
I*C devices through I°C (interface 0) U41: ADV7180WBCP32Z from Analog Devices
U121: CS2000-CP from Cirrus Logic
U38: AK4613VQ from AKM
U90: ADV7511WBSWZfrom Analog Devices
CN45:MLB connector
CN46: EXIO connector A
[3.3V]
U87: LTC4313CMS8-1#PBF from Linear Technology

. . Note:
2 2
I*C devices through I°C (interface 1) The follwoing devices are connected via the LTC4313-1.

CN23: EtherAVB PHY connector
CN46: EXIO connector A

I°C controller

I2C (Channel O REL B — IR FIZEIV LU TONMTLDZ D DMEEE (51X 1E GP4.08, GP4.09)E:8IRLT-IHE . TD PC NRITHERSNT/A(R
(I Z1E AK4613VQ )X TV ERTELRRBHIEIZTEE T LY,

3IC (Channel DHBELRI—IHFIZE|Y B TON TS ZDMOBEEE (FIZIE GP4.10, GP411)ZEERLI-IGE . TD BC NR(ITHEHKINF=T/N(R
(51 Z (X EtherAVB PHY Connector ZD)IZ[X T VR TELCLBZEIZTEE TS,

RTPORC77995SEB0010S Ep—
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2.21.2. Slave Address —&

Draak R—RIZHE S5 IXC T /314 AD Slave Address [FLLTFD@EYTI,

Table 2.21.2 I2C Slave Address List

Slave Address
12C Ux . . -
Device binary hexadecimal Note
channel | CNx
716 [543 |2|1]|RWH# RD WR

1 CN23 | EtherAVB CN connector - - - - - - - - - - -

0 us7 BR24T01FVM-W EEPROM 1]0]1]0[0]O0]O X 0xAl 0xA0 | (*1)
U111 | ADV7612WBSWZ HDMI Receiver 1]1]0]07]1 11010 X 0x99 0X98 | (*2)
U41 ADV7180WBCP32Z | Video Processor 0|]1]0]J]0]0O0O]JO0O]O X 0x41 0x40 (*3)
U121 | CS2000 CLK Synthesizer 1 0101 1 1 1 X 0x9F 0X9E | (*4)
u38 AK4613 SSI CODEC ojoj1jo0ojojo]oO X 0x21 0x20 (*5)
u9o ADV7511WBSWZ HDMI Transmitter 0|1 1 1101071 X 0x73 0x72- | (*6)
CN45 | MLB CN connector - - - - - - - - - - -
CN46 | EXIOCNA connector - - - - - - - - - - -

(*1) A2=GND,A1=GND,A0=GND
(*2) ALSB=GND
(*3) ALSB=GND
(*4) ADO=VCC

(*5) CAD1=GND, CADO=GND
(*6) PD=GND

2.21.3. TAOvOHER

R-CarD3

D3V

U122

SCL0/GP4.08

us7
BR24TOIFVM-W

SCL SDA SCL

Uttt

ADV7612W

SDA

uat
ADV7180W

SCL SDA

SCL

U121
©S2000

u3g
AK4613

SDA SCL SDA SCL

ADV7511W

U9

SDA

CNd5.
MLB CN
SCL SDA SC

CN46
EXIO CN A
L SDA

BT T

J

J J J

J

l 12C Buffer
LTC4313-1

SDA0/GP4.09

D33V

u122

SCL1/GP4.10
SDA1/GP4_11

12G Buffer

LTC4313-1

CN23
EtherAVB CN

Figure 2.21.1 IC Interfaces Block Diagram
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2.22. 5 EREIA A
2.22.1. %

R-CarD3 [ZIEHMEBEA A A S13F &L T NMLINTC IRQ[5:01538 Y £ 9, Draak ;R—F Tl 41 EEHAA A HifFEL T IRQO,
IRQ2, IRQ5 ZFALEY , TAVSLTIE,. O—FIF4T THEAL TS,

R-CarD3 M EAHHEREIZDVTIE R-CarD3 /IN—KH 7Y =27 IILESBLTTELY, Draak R—K TO R EAHERTD T/
AR, AR AEUTITRLET,

Table 2.22.1 External Interrupt Specifications

Interrupt Pin Devices that Output Interrupt Request Connectors

IRQO/GP0O_02 CN41: LVDS CONT connector
HDMI Transmitter CN438: EXIO connector C

IRQ2

U90: Analog Deivces ADV7511WBSWZ

CN50: MCU Connector
CN46: EXIO connector A

IRQ5

2.22.2. FOVOHER

R-CarD3

IRQO_A/MSIOF2_SYNC_B/GP0_01

CN41
LVDS CONT Connector

i

MLB_SIG
CN4:
EXIO Connector C
MLB DAT 5
g 10k
u9o
DU_DISP/CDE/IRQ2 B MW ADV7511W

CAN_CLK/IRQ5_B/GP5_02 —MW\. MGU Boam Gennector

CN46
EXIO Connector A

Not ;:Snted ................ OSC
Not Mounted
Figure 2.22.1 External Interrupt Block Diagram
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2.23.980v%
Draak R—RIZTHEAT 2Kk RHEIFE. KRBEHFLLUTORBYTT,

2.23.1. R-CarD3 A A
Table 2.23.1 R-CarD3 Clock/Crystal List

No. Xn Frequency Supply Voltage R-CarD3 Pin Name Type Remarks
1 X6 48.0000 MHz XTAL, EXTAL Resonator (not mounted) *1)
2 X17 | 48.0000 MHz 1.8V EXTAL Oscillator (*2)
3 X10 | 125.000 MHz | 2.5V/3.3V AVB_TXCREFCLK Oscillator -
4 X1 22.5792 MHz 33V AUDIO_CLKB Oscillator -
5 X12 | 74.2500 MHz 1.8V DU_DOTCLKINO Oscillator
6 X13 14.7456 MHz 33V CAN_CLK Oscillator (not Mounted) -
7 X18 14.7456 MHz 33V SCIF_CLK Oscillator (not Mounted) -
(*1) Not available for use at the same time as No.2
(*2) Not available for use at the same time as No.1
2.23.2. R-CarD3 %}
Table 2.23.2 Clock/Crystal List except R-CarD3
No. Xn Frequency Supply Voltage Device Device Pin Name Type
1 X9 25.0000 MHz U78: KSZ9031RNXVA Xl, XO Resonator
2 X15 | 28.63636 MHz 1.8V U111: ADV7612WBSWZ | XTALP Oscillator
3 X16 | 28.63636 MHz 1.8V U41: ADV7180WBCP32Z | XTALI Oscillator
4 X19 | 24.57600 MHz U121: CS2000-CP XTI/REF_CLK, XTO Resonator
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2.24. BiR
2.24.1. tH#k

Draak -R—K1& DC12.0V E—HH HERTHELE T . Draak R—RF THERATIERIE. RAIYFU I LXaL—2EEROYT 7R
LXaL—8TERINET, Draak R—F{ED AC 75 TAId 5A £75-o TS0, "5A F B A LW EFH TEMET 5K3IZRT
LEBELTHESLY,

Draak R—RIZTRERFEERTA-OIZFEALTVALFAL—44RUVEFNALDANEE Vin)EHEAEE (Vout), #LT ACC
Switch IZ&BH DHIHBEEIZDWTIITERESELTTSL,

Table 2.24.1 The Draak Board Switching Controller/Regulator List

. Switching ACC Switch
LD R Controller/Regulator e LRy Control
Power Supply D12.0V - - Not supported
DC12.0vV
through CN30
or CN36
D12.0V D5.0V Texas Instruments NXP Supported
LM5141QRGERQ1 (U98) BUK9606-40B,118
(TR1,TR2)
D5.0V D1.8V Texas Instruments Supported
LM20145QMH/NOPB (U100)
VDDQ_DDR Texas Instruments - Supported.
(1.35V) LM20145QMH/NOPB (U106)
VDD Texas Instruments - Supported.
(1.03 V) LM20145QMH/NOPB (U108)
D2.5vV Texas Instruments - Supported.
TPS73501QDRBRQ1 (U104)
D3.3V Texas Instruments - Supported.
LM20145QMH/NOPB (U102)
D5.0V LVDS_MON_POWER | Analog Devices - Supported
(3.3V) ADP3339AKCZ-3.3R7 (U30)
D3.3V D1.2v Analog Devices - Supported
ADP1707ARDZ-1.2-R7 (U37)
D1.8V D1.8V_PERI Micrel Semiconductor - Supported
MIC94091YC6 (U109)
D1.8V D1.8V_PERI_2 Micrel Semiconductor - Supported
MIC94091YC6 (U177)

[EE]
D120V [ZUTDARYZIZHASh TOET O T, CHDARIRIHER—R R U —T L EEHEE-ITRYNTIRIZIE.
CN30 H&U CN36 I 12V Z#HFALALVIREE (ACT00V BIR A yF A OFF DIREE) TITo TS,
NSRRI AE (CN19,CN39)

RTPORC77995SEB0010S
July 25, 2017

RENESAS Page 44 of 53



ASOM-C17-017 Confidential[ A& & NDA st R T9)

[Preliminary] R-CarD3 ¥ X7 LFFHEAR—F /N—Foz7<=a7IL

2.24.2. Vtyhk

Draak R—KRTl&. 3.3V ERFib EIFf=%. Ut YMES (PRESETn_18)%f#RLET, Ut YyMES (PRESETn_18)(X. MCU
Board MM lfHE, BEITOFIMZERTEES, Fi-. BEFHRNOZEIRIL. DCDC J/3—42 DO [TKYAERKSINFET &
EIJRD ON/OFF #A324 XUt YMMES (PRESETn 18)[E. MCU Board MoDHlfHE . BEITORIHERIRTEET,

EIRIL. JP4,UP5,JP6,JP7,JP8JPY [ZKUYITLVET,

B TOHIEDIGE. ETHOERENLSE LIF1=%. Jt2yMES (PRESETn_18)%EIRLET,

Push Switch (SW55)& 9 C&ICkY ., AT —F 2 YMEEERESIEHIEMNTEETT,

2.24.3. TOvHER

Power Input Connector
for AC-Adapter shipped with board

? D12.0V

PJ-063AH
CN36)

Power Input Connector

MOSFET Driver

foraptonal power supply unt | M51410RGERQL SOWER © psov

o (u98) Gate Cirl MOSFET

VIN HO | Gate Ctrl BUK9606-

Lo 408,118

X
Enable
e =
D5V_PGD PG
............ D5.0V=5.0V/

DCDC Converter

T Clrrent
AMP ¢

MCU Board LM20145QMH
Connecor (U100) ? D18V
3:15\‘55200)1 PVIN sw \ STIVET
Oohm
EN
MCU_D1.8V_EN Control |
Not Mounted
D1.8V_PGD PGOOD o
DCDC Converter
LM20145QMH
(U106) VDDQ_DDR
p7 "N sw VDDQ_DDR=1.35V
Enable N
MCU_VDDQ Control [
_DDR_EN
VDDQ_DDR_PGD PGOOD
DCDC Converter
LM20145QMH
(U108) VDD
8 "N sw VDD=1.03V
Oohm
Enable
Control | EN
MCU_VDD_EN
VoD PGD Not Mounted
D25V
6 D25V=25V
Enable
MCU_D2.5V_EN Control |
DCDC Converter
LM20145QMH
D2.5v (U102) ? D3.3V
. ——PVIN sw R
Enable
Control | EN
MCU_D3.3V_EN
PGOOD
100 LVDS_MON_POWER(3.3V)
ADP3339
D5.0¥ | " (U30)
4 i (D D18v_PERI
D3.3V D18V (U109)
? Voltage Detect
TPS3838L30QDBV PRESET#
Q1 Switch
wiis) P9 L MIC94001 ( p18v_PERL2
D1.8V (U177)
Td:10ms PRESET#
D3_RESET Buffer [—> PRESETn_18
Lbo D12V
ADP1707
D33V (U37)
RESET Switch
(SW55)
JP1
_@—@vmoﬁmmca 8V/3.3V)
1.8V at default, selectable by JP1
JP2
:E_® P
2.5V at default, selectable by JP2

Figure 2.24.1 Power Block Diagram
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2.24.4. Power Supply Sequencing
LITIE, BEITO ON/OFF #lHDIHETY,

*1)

D120V

*2)
*(5)

D50V

D50V_PGD

*(3)

D18V

D1.8V.PGD

VDDQ_DDR

VDDQ_DDR PGD

VDD

VDD_PGD

D25V

D33V v/

+(4)

PRESETn 18 Y toms

D12V

LVDS_ MON_POWER(3.3V)

D1.8V_PERI

Power up sequence Power Down sequence

Figure 2.24.2 Power up/down Sequence

Power—up sequence
(1) AC THEFAF I EREERT HE.D12.0V A ON
(2) ACC RAYF% ONJ5&.D5.0V A ON
(3) D5.0VAHAENBE, D1.8V—VDDQ_DDR—VDD—D2.5V—D3.3V MDJEIZER ON
(4) D3.3V A ON &7iof=#%. PRESETn_18 {5 A" High

Power—-down Sequence
(5) ACC RAyF# OFF 37 5&. REIRMH OFF, PRESETNn_18 {554 Low
(6) ACTHTABFUVSNEBEREERYS T &, D12.0V A OFF

¥ Draak R—FTlE MCU ARV AERFERADIHEE . R-CarD3 THESN TWSEMIBEFETEHIEILTEE R A, fzFZL. MCU IR
IEMNLDFEICE>TEHNERDEBA - EWRIEFS IV EAIVYXEFAIAETYT, £f=. PRESETn 18 E5NHNEZI325E
ERARETY 122l O— U REER T HIHE. FiLeBEBFLTTEL,

Power up: 2 T®OEE%F ON Lf=1%(Z. PRESETn_18 % High

Power down: WINHADEFEE OFF 3 5RIZ. PRESETn 18 % Low

FOMDIFE. BT NAAD— U AL BFLTTEN GEHIEET—20—,ESEBTELY),
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2.25.MCU BOARD Connector (CN50)

2.25.1. H4:
Draak R—R Tl&, MCUR—KIZIEH T DR IFZIEH L TLVET , Draak R—FEEH DR IVAR VIR FEREEZFUTIZRLET .

Table 2.25.1 MCU Connectors Specifications

MCU BOARD Connector (CN50) OnShore 302-S261, 26pin, 2.54mm-pitch.

Table 2.25.2 MCU BOARD Connector (CN50) Pin List

Pin | Name

1 5.0V(D5.0V)

2 5.0V(D5.0V)

3 GND(GND)

4 GND(GND)

5 SCIF_CLK(SCIF_SCK0/GP4_19)
6 SCIF_TXD(SCIF_TX0/GP4_21)

7 SCIF_RXD(SCIF_RX0/GP4_20)
8 GPIO(MCU_D3.3V_EN)

9 GPIO(MCU_D2.5V_EN)

10 | GPIO(MCU_D1.8V_EN)

11 GPIO(MCU_VDD_EN)

12 | GPIO(MCU_VDDQ _DDR _EN)
13 | 3.3V(D3.3V_MON)

14 | 1.8V(D1.8V_MON)

15 | 1.35/1.5V(VDDQ_DDR_MON)
16 | 1.03V(VDD_MON)

17 | MCU_INT(SCIF_RX1/GP4_23)
18 | GPIO(CAN_CLK/IRQ5 B/GP5 _02)
19 | D3 RESET(D3 RESET)

20 | DDR_Backup(MBKPRST N)

21 Reserved

22 | Reserved

23 | Reserved

24 | Reserved

25 | GND

26 | GND
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2.26.EXIO Connectors (CN46, CN47, CN48)

2.26.1. {4

Draak R—K Tld R-CarD3 D &8 I/0 E5% 3 DRI (CN46, CN47, CN48)IZHEMEL TLVET , Draak R—FEEH DRI %
BUSHFREEUTITRLET,

Table 2.26.1 EXIO Connectors Specifications

EXIO Connector A (CN46) Samtec QSH-030-01-L-D-A, 60pin, 0.5mm-pitch.
EXIO Connector B (CN47) Samtec QSH-030-01-L-D-A, 60pin, 0.5mm-pitch..
EXIO Connector C (CN48) Samtec QSH-030-01-L-D-A, 60pin, 0.5mm-pitch..
Table 2.26.2 EXIO Connector A (CN46) Pin List
Pin | Net Name Pin | Net Name
1 GND 2 SSI_SCK34
3 EX_CAN_CLK/IRQ5_B/GP5_02 4 SSI_WS34
5 GND 6 SSI_SDATA3
7 CANO_RX 8 AUDIO_CLKOUT/SSI_SCK4
9 CANO_TX 10 SSI_WS4 _A/GP4_07/GP_LED/TSWO0
1 GND 12 SSI_SDATA4
13 CAN1_RX 14 GND
15 CAN1_TX 16 MSIOF0_SCK/GP4_12/SOFTSWO0
17 GND 18 MSIOF0_SYNC/GP4_13/SOFTSW1
19 TPUOTOO0/GP5_00 20 MSIOF0_TXD/GP4_14/SOFTSW2
21 TPUOTO1/GP5_01 22 MSIOF0_RXD/GP4_15/SOFTSW3
23 GND 24 GND
25 GND 26 MSIOF1_SCK/AVB_AVTP_PPS B
27 GND 28 | MSIOF1_TXD/AVB_AVTP_CAPTURE_B
29 GND 30 MSIOF1_RXD/AVB_AVTP_MATCH_ B
31 GND 32 GND
33 | SCIF_SCK2/GP4_25/GP_LED/TSW2 | 34 SCIF_SCKO0/GP4_19
35 SCIF_TX2/GP4_27 36 SCIF_TX0/GP4_21
37 SCIF_RX2/GP4_26 38 SCIF_RX0/GP4_20
39 GND 40 GND
41 GND 42 | SCIF_SCK1/AUDIO_CLKOUT1/GP4_22
43 GND 44 SCIF_TX1/GP4_24
45 EX_AUDIO_CLKA 46 SCIF_RX1/GP4_23
47 GND 48 GND
49 AUDIO_CLKA 50 12C0_SCL
51 GND 52 12C0_SDA
53 GND 54 GND
55 GND 56 GND
57 GND 58 GND
59 GND 60 GND
RTPORC77995SEB0010S RENESAS Page 48 of 53

July 25, 2017



ASOM-C17-017 Confidential[ A& & NDA st R T9)
[Preliminary] R-CarD3 ¥ X7 LFFHEAR—F /N—Foz7<=a7IL

Table 2.26.3 EXIO Connector B (CN47) Pin List

Pin | Net Name Pin | Net Name
1 VI4 CLK 2 GND
3 | GND 4 | EX MMC CLK V
5 VI4 CLKENB 6 GND
7 | VI4 HSYNCn 8 | EX MMC D6 V
9 | VI4 VSYNCn 10 | EX MMC_CMD V
11 | GND 12 | EX MMC_D4 V
13 | VI4_DATA7 14 | EX MMC D3 V
15 | VI4_DATA6 16 | EX MMC D7 V
17 | VI4_DATA5 18 | EX MMC D5 V
19 | VI4_DATA4 20 | EX MMC DO V
21 | VI4 DATA3 22 | EX MMC D2 V
23 | VI4 DATA2 24 | EX MMC D1 V
25 VI4 DATA1 26 GND
27 V14 _DATAO 28 PWM1/NFCLE/GP2_30
29 V14 DATA15 30 NFCEn/GP2_31
31 V14 DATA14 32 PWMO/NFALE/GP2 29
33 V14 DATA13 34 NFRBn/GP4 00
35 V14 DATA12 36 GND
37 VI4 _DATA11 38 EX_AUDIO_CLKB
39 VI4_DATA10 40 GND
41 VI4_DATA9 42 VI4 FIELD/SCIF_CLK/AUDIO CLKB
43 VI4_DATA8 44 GND
45 VI4_DATA23 46 GND
47 VI4_DATA22 48 GND
49 V14 DATA21 50 GND
51 V14 DATA20 52 GND
53 V14 DATA19 54 GND
55 VI4 DATA18 56 GND
57 V14 DATA17 58 GND
59 VI4_DATA16 60 GND
RTPORC77995SEB0010S Page 49 of 53
RENESAS 9

July 25, 2017



ASOM-C17-017 Confidential[ A& & NDA st R T9)
[Preliminary] R-CarD3 ¥ X7 LFFHEAR—F /N—Foz7<=a7IL

Table 2.26.4 EXIO Connector C (CN48) Pin List

Pin | Net Name Pin | Net Name
1 QPOLA/GP1_30/GP_LED/TSW1 2 DU _DR7
3 QPOLB/GP1_31 4 DU_DR6
5 GND 6 DU _DR5
7 DU_HSYNC 8 DU _DR4
9 DU _VSYNC 10 | DU _DR3
11 | GND 12 | DU_DR2
13 | GND 14 | DU DR1
15 | GND 16 | DU DRO
17 | GND 18 | DU DG7
19 | GND 20 | DU_DG6
21 | GND 22 | DU DG5
23 | GND 24 | DU DG4
25 | GND 26 | DU_DG3
27 | GND 28 | DU_DG2
29 | GND 30 | bU_DG1
31 | GND 32 | bDU_DGO
33 | GND 34 | bU_DB7
35 | GND 36 | DU_DB1
37 | GND 38 | bU_DBO
39 | GND 40 | DU DB5
41 | GND 42 | DU DB4
43 | GND 44 | DU DB3
45 | GND 46 | DU DB2
47 | GND 48 | DU _DB6
49 | PRESETINN_3 50 | GND
51 | GND 52 | DU_DISP
53 | PRESETn_18 54 | DU_DOTCLKOUTO
55 | GND 56 | DU_CDE
57 | PRESETOUTN 58 | DU_DISP/CDE/IRQ2_B
59 | GND 60 | GND
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3. Draak R—K=F%E
3.1. Draak R—F~+&EER (&8 &HmE)
LI (&, Draak R—FQEEEIZH TS TERTT (unit: mm),
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Figure 3.1.1 Connector Locations of the Draak Board (Component Surface) (Top View)
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3.2. Draak R—F~T:%E (¥ HM@)
LIFI&. Draak R—FOFH@EICHIT5TER T BEEAIMSF HEAZERBERRELYET (unit: mm),
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(N23
H L]
o) o
= i O
@ O _ _
2 L1l i
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210

Figure 3.2.1 Connector Locations of the Draak Board (Solder Surface) (Top View)
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