PO1:
P02:
PO3:
PO4:
PO5:
P06:
PO7:
P08:
P09:
P10:
P11:
P12:
P13:
P14
P15:

TI TLE

R- Car H3_SD/ QSPI

R- Car H3_ DU LBSC

R- Car H3__USB/ HDM

R- Car H3_NEW POML

R- Car H3_NEW POV

R- Car H3_LPDDR_POW
HDM _QUT/ USB2. 0/ SD
MVICO

Et her AVB( GbPHY)

Audi o( AK4613VQ)
DEBUG_SCl F/ LED/ Tact SW
R- Car H3_Mbde_Set ti ng
R-Car H3_Module_ |/ F
PONER PM C
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<311,14>

Layout Note:

Following signals need Ground guard.

AUDIO_CLKA
AUDIO_CLKB
AUDIO_CLKC
HSCIFO_HSCK
AUDIO_CLKOUT
AUDIO_CLKOUT3
MSIOF0_SS2/AUDIO_CLKC

SCIF_CLK, SCIF_CLK until X1-pin3

SDO_CLK_V,SD0_CLK_SOC
SD3_CLK_V,SD3_CLK_SOC

MMCO_CLK_V,MMCO0_CLK_SOC

AVB_TXCREFCLK
AVB_TXC_25
AVB_RXC_25

QSPI0_SPCLK_18, QSPIO_SPCLK
QSPI1_SPCLK_18, QSPI1_SPCLK

VTHSENSEO_18 until TH1
VTHREFO0_18 until TH2

AUDIO_CLKA until X11-pin3
AUDIO_CLKB until U41-pin3
AUDIO_CLKOUT

EX_AUDIO_CLKA until X11-pin3
EX_AUDIO_CLKB until U41-pin3

<13>
<13>

<14>
<14>

<12>
<12>

<14>
<14>

<14>

<14>

<14>

<14>

<14>
<11>

U1A

bz

[Design Note]
There is a possibilty of mount

to change the parts of the model number

X1 SG-210SCB 14.745600 MHz L

GP5_0S/RXI/HRX1
GP5_0B/TXLHTXL

NZ2520SB_14.7456MH2/50ppm

SERI ES_TERM
R1 0

op6 22
AUDIO_CLKA AB38
HSCIFQ_HSCK
AUDIO cLkB Reas 34
MSIOF0_SS2IAUDIO CLKC cao
MSIOF0_SYNC
AUDIG_CLKOUT car
MSIOF0_Ss1
AUDIG_CLKOUTS 839
<> ssisckolze (> M9
g ssiwsoze S BT
<> ssisbata) s KT
<1> SSispATAl  (S————— L7
<3142 MSIORL SCKiSS) scka L —
MSIOFLSYNC/SSL WS4 (8ss————— 137 |
MSIOF1_RXDISSL SDATA4  {&59——— P38 |

F3

Do not stuff

SDHIO (CLK,CMD,DAT[3:0])
(1) Matched trace length

Audio Clock for 44.1kHz, 88.2kHz

#[ AUDI O_CLKA]

Note: <Group A>
AUDIO_CLKA

[Design Note]

(=t v 250 = 11 200002
0.2

7.

NZ25208B_22.5792MH2I50ppm

Okt - 550 < 4 7a0M

[Design Note]

There is a possibility of mount
to change the parts of the model number

X11 SG-210SCB 22.5792MHz L

Audio Clock for 48kHz, 96kHz, and for EtherAVB

Note: <Group A>

AUDIO_cLKouT

Note: <Group A>

x12
NX2016SA_24.576MH2/20pF/15ppm
ca78| |39pF Lt 7

[Design Note]
Ready for SPI access
by reworking.

SCIF0_RTSZ/2C2_SCL ((—»%wv";

Rated current=400mA
1 2

[Design Note]
There s a possibility of mount

to change the parts of the model number

X12 CX2016DB24576D0PPSXX 24.576MHz

[CS2000-CP]

S
22
5> EXAUDIOCLKA  <ia>

SDHI3 (CLK,CMD,DAT[3:0])
(1) Matched trace length.

MMC (CLK,CMD,DAT(7:0])
(1) Matched trace length.

#[ AUDI O_CLKB]

ua1
cs2000-cP

R346 22

CLK_IN

CLK_ouT

ADOICS

XTIREF_CLK

3 L CLKoUT 0603

scuccLk  Aux_our [FL-AUXOUT 1 gCPL
<311,14> SCIFO_SCK/I2C2_SDA ((—»—wv; SDA/CDIN

R687,,) 0_L ADO
D3, 3v¢—w,—‘0m

[Design Note]

VD
car9 cas2
1uF

1005
10V,

I12Cslave address: 1001_11px (p=ADO pin,x=R/W#)
: OX for Ul

Read:0x9F, Writ

E (AD

Read.OxQD. Write: 0x9C (AD0=0) for EtherAVB PHY board.

CS2K_D3.3V

<14>

Sy | RETO,, 00 0603
\) REB0 4V 0" 0603
K——R8%0w 00803
GP5_0S/RXLHRXL, CN>
GP5_06/TXLHTX1_CN

Note: "SD3_WP"and "SD3_CD"
and 3.3V by the voltage supplied to

Note: "SD3,
Selects PLL Lock/Unlock Indication.
Set AuxOUtSrc[1:0=11 and set AuxLockCfg=1

CS2K_D3.3V

the ypltage sui

GP3 06/SDL CLK V
GP3 07/SD1_CMD_V
<14>  HSCIF2_HRX/SS|_SCK78
<14>  HSCIF2_HTX/SSI_WS78

P TR e—
<14>  GP5_OBIRTSINHRTSIn

Note: "SDO_WP"and "SDO_CD" signal is fixed at 3.3V.
<814>  SDO_WP
<814>

e  —
S50y 021

SD3 DAT3 V o——E
SD3_DAT2_V 5
SD3_DATIV B —— e
SD3_DATOV B — R
'SD3_CMD_V 5 555 CIKk S5 foa
SD3_CLK_V & SGE()S 2 _SD3 CLK SOC A24

9> MMCO_DTA7_V {g>—————————— D27
o> MMCODTAGY «"ﬁ

<9>  MMCO_DTA4_V s

<9>  MMCO_DTA3_V <X H
<9>  MMCO_DTA2_V {&p—————— 5
<9>  MMCO_DTALV ¢Op——— 555
<9>  MMCO_DTAOV {Op————— o
<9>  MMCO_CMD_V <& ne—— 1 im=o eIk S0C A26 |
S NGOy B2 CD CIK SOCAZ6 |

<> MMCO_DS_V Y B25)

<14>

<14 X
<14>  GP4_14
<14>  SD3_PWR_EN

<14>  GP6_04
<14>  SCIFL_SCK

SD3 PWR_SEL

<14>  HSCIFO_HRX
<14>  HSCIFO_HTX

<14>  HSCIFO_HCTSZ

<14>  HSCIFO_HRTSZ

signal changes to 1.8V
the

xxx" signal changes to 1.8V and 3.3V by
the voltage supplied to the VDDQYA_SD3.

R833,\\ 0 0603 8
SCIF2_TXD <
ety SS—rest o os0s F39
“RE35 "0+ 0603 J
SCIF2_TXD_CN  {{——222m 22—
EBREN >$—WV7: s | £
H36

D20

SD0_CD 050

SDO_DAT3_V S co—

<8 SDODATZYV (&S D34

<8  SDODATIV (&S———
P

S
< AL S
RS 22 SD0_CIK S0C_A30
<> Y7RS 22 SDO_CLK SOC_A30 |

& SDOCIKY Kb

D2:

B25

821
Ca1

o8|
s (o773

Note: »SD1 xxx" signal changes to 1.8V and 3.3V by
pplied to the VDDQVA
GP3_06/SD1_CLK_V/

Unused  Gps_o7isp1_omp_v «33—————A2 |

A28
N

oy |
O

((—)%

U3t

o
Pt ommmm— 12|

HSCIF2_HCTSZISS! SDAYM((—)%&?
HSCIF2_HRTSZ/SSI_SDATAKO——————————————|

D39
) — x|
ca8

b ommm—i x|

<14>  GPS_25MLB/IOEX_INTh

339
> 338

GP5_24/MLB_SIG
GP5_25/MLB_DAT

SRU( 3. 3V)

AUDIO_CLKA_A

GP5_12/HSCKO/AUDIO_CLKB_A

GP5_21/MSIOF0_SS2/AUDIO_CLKC_A

GP5_18/MSIOF0_SYNC/AUDIO_CLKOUT_A

GP5_19/MSIOF0_SS1/AUDIO_CLKOUT3_A

SSlI (3.3V)

SSI_SCK0129
SSI_WS0129
SSI_SDATAQ
SSI_SDATAL A

GP6_08/SSI_SCK4
GP6_09/SSI_WS4
GP6_10/SSI_SDATA4.

SOl F(3. 3V)

GP6_23/AUDIO_CLKB_BISCIF_CLK_A

GP5_10/TX2_A
GP5_1URXZ_A

GP5_05/RX1_AIHRXL_A
GP5_06/TX1_AHTXL A
GP5_07/CTS1#/HCTS1#_A
99— GP5_0BIRTSI4TANS/HRTSL4_A

SDHI 0/ DBG2( 3. 3V/ 1. 8V)
3.3v

SDO_WP 33w

SD0_CD.
SDO_DAT/ASEBRK2

SDO_DAT2/TDI2 3318V

SDO_CLK/TDO2

SDHI 3(3. 3V/ 1. 8V)

GP4_16/SD3_DAT7/SD3_WP'
GP4_15/5D3_DAT6/SD3_CD
GP4_12/SD3_DAT3

GP4_11/SD3_DAT2 3318V

GP4_10/SD3_DAT1
GP4_09/SD3_DATO
GP4_08/SD3_CMD
GP4_07/SD3_CLK

MVC( 3. 3V/ 1. 8V) _[ SDHI 1, 2]

GP3_11/SD1_DAT3/SD2_DAT?
GP3_10/SD1_DAT2/SD2_DAT6
GP3_09/SD1_DATL/SD2_DAT5
GP3_08/SD1_DAT0/SDZ_DAT4

GP4_05/SD2_DAT3

GP4_00/SD2_CLK
GP4_06/SD2_DS

GPI O_Unused( 1. 8V/ 3. 3V)

GP4_13/SD3_DAT4
GP4_14/SD3_DATS
GP4_17/SD3_DS

GPI O_Unused( 1. 8V/ 3. 3V)

GP3_06/SD1_CLK
GP3_07/SD1_CMD

GPI O_Unused( 3. 3V)

GP6_04/SSI_SDATA2_A
GP6_21/SSI_SDATAI_A

GPI O PU

GP6_17/SSI_SCK78
GP6_18/SSI_WST78

GP6_10/SSI_SDATA7
GP6_20/SSI_SDATA8

GP5_13IHRX0
GP5_14/HTX0

GP5_15/HCTSO0#
&9 GP5_16HRTSO#

R- Car H3Si P

Et her AVB

AVB_RX_CTL
AVB_RXC
25y AVB_RDO
AVB_RD1
AVB_RD2
AVB_RD3

AVB_TX_CTL
AVB_TXC
25y AVB_TDO
AVB_TD1
AVB_TD2
AVB_TD3

AVB_TXCREFCLK

AVB_AVTP_MATCH_A[ wired or SCL5]
AVB_AVTP_CAPTURE_A] wired or SDAS]

QSPI (1. 8V)
QSPI0_SPCLK
QSPI0_MOSINO0
QSPIO_MISO/IO1

QSPIL_SPCLK

Pl1_SSL
QSPI1_MOSIIO0
QSPIL_MISO/IOL
SPIL_I02
QsPI1_io3

RPC_INT#
WP
RPC_RESET#

pAL AVBRX CTL 25 <10>
an AVBIRAE 25 <105
Hin AVBLRDO 25  <10>
ﬂm AVB_RD1_25 <10>
s AVBRDZZS <100

AVBRDIZS <108

RO3- R724-R729:Close to UL(H3SiP)

A8 R724,,) 0603 100 11 VBT CTL 25 <10n
ATSR725 400603 100 % %9 AVE-TXCIL2E <
AIE_R726 V0603 100 _+/1% < Ave-TieZS <107
BIS R27\\W0603 100 s O AVB-TB0-20 <107
AL R726.00 0603 100 _+/1% _TD1

FEHRIZByn 0003 100 +/1% 66 Ave TD2 25 <10

BI7 R0y, 060s 100 it ¢ AVBTREED SO
Al12 AVB TXCREFCLK
FRe———————<> Ava_woo <o
2 AVB_MDC
exe GP2_10MSIOF?. ss1/r—vw RESETn  <10,14>
AVBZPHY_INT
e AVBLLINK
G AVB_AVTP_MATCHISCLS  <10,14>
AVBZAVIP_CAPTURE/SDAS  <10,14>

QSPI0_SPCLK_FLASH
QSPI0_SSL_FLASH
QSPI0_MOSI_IO0_FLASH
QSPIO_MISO_IO1FLASH
QSPI0_I02_FLASH
QSPI0_IO3_FLASH

QSPI1_SPCLK_FLASH
QSPI1_SSL_FLASH
QSPI1_MOST I00_FLASH
QSPILMISO_IO1_FLASH
QSPI1_I02_FLASH
QSPILIO3FLASH

RPC_INT_N_FLASH
RPC_WP_N_FLASH

RPC_RESET_N_FLASH
RSTO_N_FLASH

Layout Note:
Following signals need Ground guard.
CLKOUT

QSPI0_SPCLK_18, QSPIO_SPCLK
QSPI1_SPCLK_18

AVB_TXCREFCLK (125MHz)

=125MHz

[Design Note]
There s a possibility of mount
to change the parts of the model number

X10 SG-8003CG 125.000000MHz SCB

ote]
Hyper Flash of switching QSPI_CPLDSW

BUS Switch

e=isix Nz i

SPI FLASH (128Mbit/QSPI0)

T. SENSE( 1. 8V)
VTHSENSEO

(3.3V)

SDHI _

GPS DZN X0

/RX0

GP3_15/SD1,_ WP[w\red or SDAO]

GPS5_03/CTS0#
GP5_00/SCK2

LVDS_bkl i ght _Cnt

GP6_07/SSI_SDATA3

Sof t SW

GP5_17/MSIOF0_SCK
GP5_20/MSIOF0_TXD
GP5_22/MSIOF0_RXD

GP5_23/MLB_CLK |-~

LED/ Tact SW

GP6_11/SSI_SCKS
GPG_12/SSI_WS5
GP6_13/SSI_SDATAS

SCIFO_TXISDO_PWEN ~ <8,14>
PW SCIFO_RXISDO_VL  <14,15>
Lr

A35
B29

AG4_VTHREFO_18

Trace like as differential pair.

After tying the GND side of both Cx and Cx,
tie to the internal GND plane.

<39.131415>  PRESETn_18

use
A ne
w3 QSPI0_SPCLK 18 QSPI0_SPCLK_18 N
V3 QSPI0 SSL_I QSPI0 102 1 A2
ACS QSPI0_MOSI 100 16 QSPI0_MOSI 100 16 M
AB4 QSPI0_MISO_IO1_18 QSPI0_MISO_I01 18 a
5 QSPI0 102 1 QSPI0 SSL_T AS
ABG QSPI0_i03 1 QSPI0_i03 1 528
91 s
v3 QSPI1_SPCLK 18 -
V5 QSPIL SSL_1 2
ACT QSPIL_MOSI 100 18 [
AES QSPI_MISO 101 18 r
AE QSPIL 102 T
AC3 QSPIL 103 1
_Do_not_stuff.
¥z i :
V6 T RE04,, 0
V7 — Wosmt ] D18V
10k
wa 0603 CHS-01A
AAT 1
ABS ¢ =N
ACa
ARG
ACE
QSPIO Selector oL
4 Da not stuff Ipin  : SPI-FLASH
5 D18V DLSV DLBV 3pin  : EX-SPI-Connector
ABT
ADS T i
AD4 ; | 1
AB3 R4 | £ R5 | LR SPI_SSL__ 2
106 % 10} ¥ 10k 3
0603 | 0602 | 0603
A7 ! !
d HWP-3P-G
We QsPI0_SPCLK
fwr
va QSPI0 100
QsPi0_i01
QsPi0_102
Matched trace length. QsPI0_i03 7

[Design Note]
Hyper Flash1 internal folded.
Hyper Flash0 external flash switching.

C29

F37
39

F3SIP_BGA_0096_005

SCIFO_CTSZISDL VL <14>
SCIF2_SCK/SD2_ VL <14>

SMSIOFL TXOAVDS BLEN  <1314>

D33V

MSIOFQ_SCK R10
MSIOFO_TXD 100k
MSIOF0 RXD. 0603

. > GP5_23MLBISCLL

PR codepLeDmswo  <12im
R &ceieomswi  <i2is
P ceilcomswz <123

. PWEN
LO/SD3 VL <14,15>

<14> |
+

<14>

EX-SPI Connector (QSPI0)

S25FS128SAGMFV1

S25FS 128 S AG
HiEHE B

i
—om=Tam
N
2

<14>  MSIOF0_SCK
<14>  MSIOFO_TXD
<14>  MSIOFO_RXD

R- Car H3 SDHI / QSPI / QSPI

S

C-8p
Automotwe In-Cabin (-40C to +105C)
e

E

33 MHz
= 0. 65um MirrorBit Process Technology

Spansion Memory 1.8 Volt-Only

R-CarH3-SiP System Board "ULCB/3 Sterter Kit"

R-CarH3-SiP System Board "ULCB/HS Sterter Kit"




u1s

[Design Note] |
There is a possibility of mount | .
1o change e pan of s mocel number | o | DU_CLK(1.8Y) LBSC_I(3. 3V) ———eona e
| 12Cslave address: 1101_010X DU DOTCLKING 18 AP7 ) | = | _/
X23 FA-128 25.000000 MHZ 20.0 +10.0-10.0 | = DU_DOTCLKINO o DU GPOT14  VI4TDATAG A
i 20pF(typ.) Read:H'D5 Write: H'D4 - U QI3 VI4TDATAS A
D12/MD9 I -
x23 DU GPOT11  VI4TDATA3 A
NX2O16SA. 26205 157 Ver sacl ock5 . . D1uNDs o G010 VI4DATAZ A
Qut put | npedance 170hm DUl GPO_09 VI4_DATAL_A
DA/MDE
5P49V5925B DU GPOT08  VI4_DATAD_A
Dunpi ng resi stor 330hm D8/MD12 GPO_07 VI4“DATA23 VI 5_DATA7
sl Tot al 500hm prmDs G006 VI4TDATA22 VI 5_DATAG
o xurer 4 osivo3 G070 V14D VI5TDATA4
IDT_XOUT XNREF  ouTo_seL_izce (X' DU_DOTCLKINI 18 APS DaMDLL GP003  VI4DATAI9  VI5_DATA3
0 —PUDOTCLKL I8 _2P8 ) bu_poretking D3/MD2 G005 VI4DATAIS VI STDATAZ
20 R611 33 DU DOTCLKINO 18 D2IMD1 G001  VI4DATAL7 ~ VI5_DATAL
gtms ouTL 0603 DJ/MDO GPOZ00  VI4_DATAL6 VI 5_DATAD
D33V Lao
NC_1
or oo cuxseL LBSC_A/ DU(3. 3V)
0603 l2ca sDA 8 ourz 33_DU DOTCLKINS 16 IRQ3/AZS/DU_DOTCLKOUTL |4 .
—lseiSeL 9| SELLSDA 357DU_DOTCLKINZ. 18 IRQ4/A24/DU_EXHSYNC/DU_HSYNC 5 DU_EXHSYNC_DU_HSYNC ~ <13.14>
D33V — S sELoiscL NC_2 Do not stuff IRQS/A23/DU_EXVSYNCIDU_VSYNC 5 DU_EXVSYNC DUVSYNC ~ <13.14>
. MO/A22 Ta>
B
PWML_A/A21] wired or SCL3] <13>
BLMISAX601SN1D oo v outa 33 DU DOTCLKINI 18 DU DOTCLKINZ 18 ART,f 1 1 v s A of Sy A e
voDD SExAD.19]  <101314>
1605
NC_3
Raled cunEn-S00mA L?Jff poales 1% o vooA - AloIDu_DGIMDI3 GBS Giis vitene
1608 crar | cm | crse 1 R602,,, 33 DU_DOTCLKINZ 18 AI8/DU_DG2/MD14 DU DGL GPIT17  VIA_VSYNGH
uF 0.1uF out4 ALTIDU_DGLMDLS DU_DR GPI_16  VI4_FIELD
D18V 0603 1005 0603 AL6/DU_DGUMD16 DU_DGT GP1 15 - VI 5_DATA1L
10v 10V 10V nes (¥ ALSDU_DG7/MDL7 DU_DGS 114 VI 5_DATA10
AL4DU_DGGMD1S DU_DGS P13 VI 5_DATAY
VDDOX 23 AL3MDU_DGSMD19 DU_DGH @112 VI 5_DATAS
L 1 5] vopoo A12IDU_DGA/MD21 - 111 VIS FIELD
VDDOL ALL = o
om0 ; 12 e DU DOTOLKNS 18 A8 ) porcns o S Vpxiied
1608 T T T 10 Vgggf :g GP1708
16V 25 DU_DB7 GP1707  VIx_DATAIS
| cras | cran cm cora EPAD ATIDU_DB7/MD22 DU_DB6 GP1 06  VIx_DATAL4
AG/DU_DBGMD23 DU_DBS GP1Z05  VIx_DATAI3
0505 | o005 | 0603 0603 0603 ] ASiDL_DBS/MDZ4 DU_DB4 GP1 04 VIxX_DATAL2
1v_| 1ov_| 1ov 10v AdIDy_DB4n DU_DB3 GP1703  VIA4DATAIL
DU_DB3/MD26 DU_DBL GP102  VI4DATALO
Aoy 2DL-DB2 DU_DBL GP101  VI4ZDAT/
A DU_DBO GP1Z00  VI4_DATAS
Not e, Ver sacl ock5 have Internal Pull-down Resistor(100k-300k) CPE( 1. 8V) AO/DU_DBOIMD28
1. Set OEn bit to output clock. CLKIN ac: :
2. [2Cis 3.3V signal. CLKI NB R xrac
3. C752(0.10uF) is for pin 5 gété; gg LBSC/ DU( 3. 3\/) v e SD:EZES;:RM
QUTO_SEL_12CB --> 0 = Use |2C (Default) CLKOUT [ oS> CLKOUT  <14>
CLKSEL --> 0 XI' N/ REF, XOUT (Defaul t F4
Cs1#A26 csinA2e <14
P AN e R o
SD/CE --> = CE and active |low EXTAL WEL# R ae W —pote———— <O WELNGP1_26/CANL_RX 3 P4
WE# [y Risy WG —0g08————<SQQWEONGPL a8iCAN CLk
esenoTo |-G eeb G888 SovoTosnGe1 2acANL T “as1e HK 2.6
RDAMDTL [—FE OO0 S5 MDTURDIGPI_23/CANOLTX  <13.14>
GP1_24/RD_WR# |23 RE60, 00603 | 24/CANO_RX  <1314>
[Design Note] i D33V \ [Design Note]
There is a possibility of mount i © CAN Slgna\ (CAN CLK , CANO TX/RX , CAN1 TX/RX)
o change the parts of the model number | s e lite as short as possible to the SIP
g | (uverall Ieng(h including SIP layout should be <= 30mm).
X4 SG-210SEB 16.666600 MHz L | e ‘Same length from H3 device to each of this 0 Ohm
L t Note: EX_WAITO : EXMEM If possible a GND testpoint near by the 0 Ohm resistors.
ayout Note: e FsoLKST (—ESOLKST 2038 | pocikst EX_WAITO_ADU_DOTCLKOUTO |2 B wamowou_porckouro  fud-OK
Following signals need Ground guard. GP2_02/IRQ2IDU_ EXODDIDU, GODFIDISPICDE 22 7 TR
DU_DOTCLKINO_18 <14>  EXT_LPO gﬁzgi 0 EXTALR SOC . IRQ2# : EXMEM
DU_DOTCLKINO_18 until U61-pin20 o1ev  oLav 1.8V oy
DU_DOTCLKIN1_18 = c
DU_DOTCLKIN1_18 until U61-pin14 o 3 ror N AD3S lﬁgf
DU_DOTCLKIN2_18 o2 Bl EXTALR | NTC 6 roo#:PMIC
DU_DOTCLKIN2_18 until U61-pin11 0603
DU_DOTCLKIN3_18 oV N AT NMin_18 <145
DU_DOTCLKIN3_18 until U61-pin17 11225205532 768KH2/50ppm T IRQO B2 P 00RO 14155
EXTAL_18 until X4-pin3 ] N R DU_DISPIRQIn  <id>
— [Design Note] i
EXT_LPO There is a possibility of mount ; D3av
- . . to change the parts of the model number | ©
EXTALR_SOC, EXTALR_SOC until X5-pin3, |
= = X5 KC2520M32K7680CM3E00 ! T
CLKOUT_SOC,CLKOUT ARZS RESET
<20131415>  PRESETn_18 PRESET# 1ev desls
TCK_18 12C(3.3V) N BEEE
GP5_04IRTSOHITANS/SCL2 A [igag i IFO_RTSZI2C2 SCL <2.11.14>
WEOn  [CAN_CLK(40MHz)] GP5_00/SCKO/SDA2_A l IFO_SCK/I2C2_SDA <21114>
- c scLa HA2 asCL <1214>
<10111314>  PRESETOUTn ’ PRESETOUT 3 gy SDA4 4SDA <1214
R33
100k D3av p3av v3p3
0603 © IIC_DVFS is pulled-up to V3P3
p p
at page of PMIC.
co17 co18
D18V R706 & R707 ——01uF ues 0.10F
D18V 1% 1 0603 TXS0102DCUT 0603
%, _Do. nmﬁyﬁu || C_DVFS(3. 3V) 0603 | 0603 10V 3 [eca vocs 1ov
R35 ) Ras & Ra7 “”;‘;3 scL_pvrs [ACLSCL DVES . S B1 2 DIC_DVFS SCL  <15>
St | ous | oucs SDA_DVFs [AC2SDADVES 4 B2 [ SIC_DVFS_SDA  <15>
<> TRSTn 18 Instn 1 LCloe  ow|?
= TDI_18
a e Thts ]
- TcK 18
s T ook AVS(3. 3V)
- Py gg AVS2IGP7_ouPMIC  <1415> This Level-Shifter is for disconnecting U1 and V3P3 voltage
g8 20pin ARM_EML AvSL AVSI/GP7 00PMIC ~ <14.15>  while D3.3V is not supplied.
og 20 19 D18V - D18V
og ong
28 1o ow : i DBG( 1. 8V) SYSTEM 1. 8V)
oo 19 i a AR2 AT31 BSMODE 18
ao S CAZ01 2P 8 560 ARZS | 1T BSMODE ATSLESMODE 18 (esmoDE_18  <14>
AR30 | TOL TEST2 FAR3ZTESTI 18__Ra5
oo ™S TESTL
AT27 Ra1
E S TeK Tk
T Rag_, 0 | AT28 0603
oo e — 00 M.B(3. 3V)
ASEBRK_18 AT | ) wis rer [T
b e R- Car H3Si o2
- 2 1 /77 #[ ARV 20pi n] R42,R44,R46,R47R49:Close to CN1  HISP_BGA_10096_005 0603
SICA-Small InterfaceCableAdapter Sl CAZP20S05 R4g!Close to U1(H3SiP) 25v R- CarH3 DU LBSC
Be carefull !! MLB REE =
See Pin Assignment. Bypass Capacitor : 8 pF~10 pF R-CarH3-SiP System Board "ULCB/3 Sterter Kit"
iz o
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Layout Note:

GP6_30/INTRQ1L
GP6_31/INTRQ2

Pull-down(GND;
PCIEn_RESREF (n:
Pull-down(GND;
SATA_RESREF
Pull-down(GND;
CSIn_REXT (n=0-
Pull-down(GND;
HDMIn_RREF (n:

Following signals need Ground guard.
USB_XTAL, USB_EXTAL

[Design Note]
There is a possibility of mount
to change the parts of the model number

X6 CX2016DB50000DO0HPOXX 50MHz

[AUDIO_CLKOUT2_B(50MHz)]
[AUDIO_CLKOUT3_B(50MHz)]

ussznone airs.
tohed tra
&) ifcrential impeagnee= 90 ohm

USB21 one pairs.
(1) Matched trace length.
(2) Differential Impedance= 90 ohm

USB22 one pairs.
(1) Matched trace length.

(2) Differential Impedance= 90 ohm

FC\EO CLK one pars.
tched trace le
3) Ditrential impeagnee= 100 ohm

PCIEQ RX,TX two pairs
(1) Matched trace length
(2) Differential Impedance= 85 ohm

PCIE1 CLK one pairs.
(1) Matched trace length.
(2) Differential Impedance= 100 ohm

FC\El RXTX two palrs.
tched tra
&) ifcrental impeagnee= 85 ohm

csio
(1) Matched trace length.
(2) Differential Impedance= 100 ohm

csi
(1) Matched trace length
(2) Differential Impedance= 100 ohm

csiz
(1) Matched trace length
(2) Differential Impedance= 100 ohm

TXRTUNER (n=0,1,2)
Pull-down(GND) : 2000hm +-1%
USB3Sn_RESREF (n=0,1

100ppm/°C csi
) : 2000hm +-1% 100ppm/°C &) Biterenta mpesance= 100 onm
) : 2000hm +-1% 100ppm/°C
) : 2000hm +-1% 100ppm/°C
)3) 4.02kohm
) : 1)6200hm +1%

<14>
<14>

<14>
<14>

X6
NX20165A_50.0000MHz/10pF/15ppm
100F i

SB XTAL _AJ38

0603

USB_EXTAL AJ39

USB20_DPO
USB20_DMO
USB20_IDO
USB20_VBUSO <¢

USB20_PWEN
USB20_OVC

USB21_DP1
USB21 DML

USB21_PWEN
USB21_0VC

USB22_DP2
USB22_DM2
UsB22_ID2

USB22_PWEN
UsB22_0VC

PCIE0_CLK_P.
PCIE0_CLK_M

PCIEQ_RX_f
PCIEQ_RX_|
PCIEQ_TX F

3
M
P
PCIEQ_TX M

PCIE1_CLK_P.
PCIEL_CLK_M

CSI0_DATAP3
CSI0_DATAN3
CSI0_DATAP2
CSI0_DATAN2

CSI0_DATANO

CSI0_CLKP
CSI0_CLKN

CSI1_DATAP1
CSI1_DATANL
CSI1_DATAPO
CSI1_DATANO

CSl1_CLKP
CSI1_CLKN

CSl2_DATAP3

CSI2_DATANO

CSl2_CLKP
CSI2_CLKN

CSI3_DATAPO
CSI3_DATANO

€SI3_CLKP
CSI3_CLKN

« AEzs
P2 AE39
m:ms
D ———
R53 200 AE34
R a—
< Anz6
AA35S
ng
AF3¢
) AF39
A3
L
0603

36
<77V
S

< AGS:

é;; AG39

P AG35
RS6 ) 200 AG34

0603 "W1%

10V AW32
10V AWSL

0.10F 0603
0.1UF 0603

RS7_,,\ 200 AN29

AV28
o —

g AW30

0.1UF 0603 10V AW28
0.1UF_0603 10V AW27

O]

RS0 ,,\ 200 AN28

0603 W19

USB_XTAL

USB_EXTAL

oPO
DMo
D0

VB
TXRTUNEQ

USBO_PWEN
USBO_OVC

Yew

oPL
oM
DL

TXRTUNEL

USBL_PWEN
B1_OVC

Yew

oP2
DMz
D2

TXRTUNEZ

SSI_WS6/USB2_OVC

ssLst:Ka/ussz,PWEE 33y 3V (c

PCIE

PCIEQ_CLK_P.
PCIEQ_CLK_M

PCIEQ_RX_P
PCIEQ_RX_M
PCIEO_TX P
PCIEO_TX_M

PCIEQ_RESREF

PCIEL_CLK_P.
PCIET_CLK_M

PCIEL_RX_P
PCIEL_RX_M
PCIEL_TX P
PCIEL_TX_M

usB

USB3S0_CLK_P
USB3S0_CLK_M

USB3SO_RX_P
USB3S0_RX_M
USB3SO_TX_P
USB3SO_TX_M

USB3S0_RESREF

USB3HSO_DP
USB3HS0_DM

USB3HSO_ID
USB3HSO_VBUS

23v <usaaofwm

USB30_OVC

USB3S1_CLK_P
USB3S1_CLK_M

USB3S1_RX_P

USB3SL RX_M

USB3SI_TX_P
USB3SLTX_M

USB3S1_RESREF

USB3HS1_DP
USB3HS1 DM

USB3HS1_ID
USB3HS1_VBUS

P6_30/USB31_PWEN
GP6_31/USB31_OVC

SATA
SATA_CLK_P
SATAZCLK M

SATA_RX_P

SATAZTX M
SATA_RESREF

USB_OTG( GPI O)
GP6_06/SSI_ |_WS34

GP6_

reeresrer R- Car H3Si P

16/SSI_SDATAG

A usss cLc e <12s
USBI0CLK M <12>
i USB30_RX_P <14>
oo 1) USSP <t
L0 060510V i USBIO.TX M <14>
ANZ2 RS2
0603 "V +-1%
A uss0 P <14>
SUSBI0 DM <14>
Aior Susei D <id>
Useao_VBUS  <1a>
o — T
USBI0[OVC  <14>
A usssicucp  <is
USBILLCLK M <12>
:539 USB31_RX_P <14>
oI oe0s IOV K S USBILRXM <14
AWS7 Gt [0 1uF 0003 10V { ] g USBILTX P <le>
ANZO_RSS
0603 »/.l%
ey SUSB3LDP <1t
SUSBILDM  <14>
- a— T
B Xuseaiveus  <ue
s — T
UsBaLlOVC  <14>
A sAcikp <z
SATALCLK M <i2>
SATARXP <14
0.01uF 0603 10V g:m ’??’Q” <<1144)>
AW25C35 | [ootuFos0s tov | TR AT S

AN27_RS8

200
¥ 0603 “War195

H3SIP_BGA_10096_005

u1D

ARL

AN2
o —

0603 " +-1%

AMA
ANG
APZ
AP3

AN
b —
R62 ,,\ 4.02k AT

0603 W19

AK2
AKLY

AJ2

AJL

AGZ

AGL

AF2

)] AFL

O —

0603 "W -1%

S E—
AL4.
S E—

402 ARG

Coor W

CSl 0( 4- Lane)

cslo_paTARS

CSI0_DATANO

CSI0_CLKP
CSI0_CLKN

CSI0_REXT

CSl 1( 2- Lane)

CSI1_DATAPL
CSI1_DATANO
csi1_cLkp
CSIL_CLKN

CSIL_REXT

CSI 2( 4- Lane)

CSI2_DATAP3

G312 DATANO

CSI2_CLKP
CSI2_CLKN

CSI2_REXT

CSI 3(1- Lane)

CSI3_DATAPO
CSI3_DATANO

CSI3_CLKP
CSI3_CLKN

CSI3_REXT

R- Car H3Si

HDM 0

HDMIO_TMDSDATAP2

HDMI

0 TVDSDATAN

HDMIO_TMDSDATAPL

HDMi

I0_TMDSDATANL

HDMIO_TMDSDATAPO

HDMI

0 TMDSDATAND

HDMIO_TMDSCLKP
HDMIO_TMDSCLKN

3.3v

HOM|

HDMIO_HPD
HDMIO_RREF

HDMIO_SCL
HDMIO_SDA
HDMI0_CEC

HDM 1

11_TMDSDATAP2

HDMIL_TMDSDATANO

HDMIL_TMDSCLKP
HDMIL_TMDSCLKN

3.3V

HDMIL_HPD
HDMI1_RREF

HDMI1_SCL
HDMI1_SDA
HDMIL_CEC

LVDSO

LVDSO0_CH3_P
LVDSO_CH3 N
LVDSO0_CH2_P

LVDSO_CH2 N
LVDSO0_CH1_P
LVDSO CHI N
LVDSO_CHo_P
LVDSO0_CHO_N

LVDS0_CLK_P
LVDSO0_CLK_N

Awis {3 HOMIO_TMDSDATAP2
e DMIO_TMDSDATANZ
WIS ) ) TMDSDATAPL
S DMIO_TMDSDATANL
S 102 HOMIO_TMDSDATARD

)_TMDSDATANO

AT8
S <a>
AU R0, 162K YHOMIO_HPD <
 — ""‘7‘/4%
B —— G
ﬁewwm SDA <>
<> HDMI0_CEC <8>

H3SiP_BGA_0096_005

Az w0 TvosCLKP <5
TR

o GP6_0S/0TG_STATUMSIOFL_SS1
T38 GP6_06/0TG_STAT2/MSIOF1_SS2
P SceeieOTGEXTLPN  <ld>

HDMI1_TMDSDATAP2 <14:
e G
AT
HDMI1_TMDSDATAN1 <14
i T
o oA, G4

7 E— e Ve
il

%@ <14>

AUI3_R63 162k > HOMIL_HPD 14:

e,

%@)HDMH SCL <14>

P <SShomisoa <14

%@)HDMH CEC <14>

B e— A RN

aew Rt v

AT4 T VDS0_CH2_P <14>

AUL VDSOCH2Z N <14>

AL oS a8

VL VDSOCHIN <14

A NS oy ¢

e (T KivosocHon  <ie

I — 2T Ve
NS 9w

USB30 four pairs.
(1) Matched trace length.
(2) Differential Impedance= 90 ohm

USB31 four pairs.
(1) Matched trace length.
(2) Differential Impedance= 90 ohm

SATA three pairs.
(1) Matched trace length.
(2) Differential Impedance= 100 ohm

<14>
<14>

HDMIO four pairs.
(1) Matched trace length
(2) Differential Impedance= 100 ohm

HDMIL four pairs.
(1) Matched trace length.
(2) Differential Impedance= 100 ohm

LVDSO five pairs.
(1) Matched trace length.
(2) Differential Impedance= 100 ohm

R- Car H3 USB/ HDM

R-CarH3-SiP System Board "ULCB/3 Sterter Kit"
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3

Q VLDO_255V

4 Outof Ul Back of U1
N 14
R}
? D18V
T
ATLL voDQ18_csio
c792 c793 ca1
1uF 0.1uF 0.01uF AR10
1005 0603 0603 VDDQ18_CSIL
1ov 10V 10v
T
AT vopous_csiz
? D18V
AR9 1 \ppos_csia
c794 c795 ce:
1uF 0.1uF 0.01F
1005 0603 0603
Tov 10V 1ov
? VDDOBV
APLL vopos_csio
cr97 c798 ca
1uF 0.1uF 0.01uF ARIL
1005 0603 0603 VDDO09_CSI1
Tov 10 1ov
AP0 1 opog_csiz
?VDDO av
AP9 | vopos_csiz
cao1 cao2 cs8
1uF 0.1uF 0.01F
1005 0603 0603
1ov 10v 1o0v
AT12
VDDQI8_LVDS
AP13

VDDQO9_LVDS

9
G1g| VDDQ25 ETH
ic%g cors 22 VDDQZSETH

R- Car H3Si P

HaSiP_BGA_10096_005

4 Outof Ul

Back of U1
14

N
L3 1005
D33V BLM15AX601SN1D
Rated
VDDO.8V ?

VDDO.8V Q

VDDO.8V ?

D33V ?

D33V ?

D33V ?

D33V ?

VDDO8V ?

VDDO8V ?

D33V ?

D33V ?

D33V ?

VDDO.8V ?

VDDO.8V ?

VDDO.8V Q

D18V ?

D18V ?

uiH
VDO SATA ATIE | \pp33_saTA VDD18_CPGPLLO
P17
APL7 | VbDoo_SATA
800 cs2 cas
0.10F 001F ==0.1uF VSS_CPGPLLO
0603 0603 0603
10v 10V 10V
L 1005
D33V BLMISAXGOLSNID
Ay Rated VDD33 PCIED ATIE VDD18 CPGPLLL
= Bae VDD33_PCIED
D33V BLMISAXGOLSNID
% AP Rated curiegi=500mA VDD33_pCIEL AT | sy poier
VSS_CPGPLLL
ARIE | \bbog_PCiED
c796 cas o4 css | apis
0 1uF 001F =—0.1uF 10 VDD09_PCIEL
0603 0603 0603 0603
9 It i o VDD18_CPGPLL2
L6 1005
D33V BLMISAX60SNID
T e AR22
% Roted VD33 USE30 VDD33_USB30 VSS_CPGPLL2
D33V BLMISAX60SNID
Ay Rated VDD yse31 AT20 | oo ussan
AR20 | \bpog_usB3o VDD18_CPGPLLS
c799 cos cs9 74 cos cas | AR
OlF  ==22uF 220F 00lF ==0lF =—01uF VDD09_USB3L
0603 1005 1005 0603 0603 0603
10v 16V 16V 10V 10V 10V [—
AY22 | \1ppgas_useaHso
VDD18_CPGPLLE
A9 | \ppQas_useaHsL
o3 oo c102 co
ATF a7 001F  =—0.0LuF
1005 1005 0603 0603
1ov 1ov 10v 1ov VSS_CPGPLL4
AP20
VDDQ33_USB3HSHO
VDD18_LVDSPLLL
AP19
VDDQ33_USB3HSH1
c103 css c104 s
A7F ==d7uF 001F  =—00LF
1005 1005 0603 0603
10V 1ov 10V 1oV
AU20 1 \1bpog_usBarso VDD09_LVDSPLL2
AULE | \ppog_useaHsL
c105 ce7 c106 ces
OlF  ==0.1uF 001F  =—001uF
0603 0603 0603 0603
10V 1oV 10V 10V
p3av ? ANZE VDD18_DUPLLO
VDDQ33_USB2
cao7 c1z5
4.7uF 0.010F
1005 0603
e oo VSS_DUPLLO
AP23
VDDQ33_USB2HO
VDD18_DUPLLL
P
AP22 § \bbQas_use2H1
P
APZL \bposs_usezHz VSS_DUPLLL
c120 ci1s c1o c121 ci6 cin
AT A 4R 00WF ==00wWF =
1005 1005 1005 0603 0603
10V 10V 1ov 10V 10v 10v
VDD18_MLBPLL
A125 1 \pos_usezo
VSS_MLBPLL
AT2% | \ppo_use21
AT22 | \ppo_usezz
ceos cao ce10 c122 cur ci12
O1F  TOIF  OAuR 00lF ——00lF ——00LF
0603 0603 0603 0603 0603 0603
1ov 1ov 1ov 10v 10v 1ov
ARIS VDDQUA _SDO
VDDQ18_HDMIO VDDQVA_SD1
VDDQVA_SD2
VDDQVA_SD3
AT voDQis_HOMIL
VDDO.8Y ?
2215 vbbQos_HomIo
cais ca1 ciu AT1a
1uF 0.1UF 1000pF VbDQO9_HOMIO
1005 0603 0603 P14
bt o o VDDQOS_HDMIL
ARLE

4 Outof UL
N

Back of U1
174

VDDQO9_HDMIL

MPLLTEST

R- Car H3Si P

4 Back of Ul
N

AH2T 10V,

AE26 10V

T26 107

AP12 VDD _LVRSPLLL

Outof Ul
14

L7s 1005
BLM15AX601SN1D O+ D18V
12

Rated clitent=500mA

F3SIP_BGA_10096_005

co0 c80s
0.1uF 100F
0603 1608
107 16V
L76 1005
BLM15AX601SN1D --VDDO.8V
AR13 _VDDO9 | VDSPLL2 1 2
Rated clitent=500mA
co9 c806
0.1UF 100F
0603 1608
107 16V
A28 10v.
AI26 10v.
AF28 10V,
VLDQ SDO  DL8V DLBV  VLDQ SD3
R74 R75 R76 R77
0 0 0
1005 1005 1005 1005
c30
C28
Ca6
Caa

Do.not Stuff......,

V30 | r7B
060

I
3
8
|
I
3
[
9
9

R- Car H3 POVERL

R-CarH3-SiP System Board "ULCB/3 Sterter Kit"

4 Back of Ul
<

Outofulr  [®
128

R-CarH3-SiP System Board "ULCB/HS Sterter Kit"
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VDDO 8V

Capacitor-Pin Combination
D33V (VDDQ33)
C142---J33

Capacitor-Pin Combination
018Y(voDa1e)

AD3
ADG

VDDQ18

VCC_FLASH
VCCQ_FLASH
VCCQ_FLASH

R- Car H3Si

VDD_DVFS
VDD_DVFS
VDD_DVFS

VDD_DVFS

P

AAZE
AB27
AD:

Capacitor-Pin Combination
VDDO. 8V (VDD)

C167---AA28
C881---AD11

ces1 | ca7a

0.47uE—0.221
1005 | 1005
3V | 16V

cars csve o

mosT oo

o e 1
1005 050 [

3
01uF
3

. |
Teo

c1r7
0.01uF
0603
10V,

cags
0.01UF

0603
10V

c8ss
0.01uF

0603
10V

c180
0.01UF

0603
10V

ces?
0.47uF

1005
35V,

cas8

L c889
0.0220F=—0.047ul
1005 1005
50V

C890

1005

25V, 50V 25V,

L
T;ons

.

1005 1005
50V, 50V

cgo1 c892 c893
0.0220F=—0.022uF——0.0220F—=—0.047ui
0603
10V

co29
0.1UF

citor-Pin Combination
0:8V(VDD_DVFS)
-Y16,Y11,AA10

Cap
DVF:

DVES0.8Y

c1e8
0.220F
1005

oz [ omn | e

,AD14 AD15,AE14
JAE12 AF11

1005
25V

S

c870
0.047uf

il
T

c200
0.047u

1005
25V,

c201 cio16| c1024
47uF

0.047uf

25V

L
T]ous

47uF
10v [ 10v
2012 | 2012

DVES0.8V

-1-Do.oot.tuff
1025

10000000000000000N0000000000000

SKTL
SIP_SOCKET_HOLE
1

H3SiP_BGA_r0096_005

R-CarH3_Sip socket hole is connected to GND.

[ VDDQB3]
Back of Ul
=17pcs

co07 c1ss c1s6

100F

1608 1608 335
05
16V, 16V %6 |
34
75
J6

[ VDDQL8]
Back of Ul P
=8pcs

c158
0.1uF

0603
10V,

c159
0.1UF
0603
10V

c160
0.1uF
0603
10V,

Co08
0.1UF
0603
10V

C609
0.1uF
0603
10V,

C610
0.1UF
0603
10V

ce11
0.1UF
0603
10V,

0603
10V

s
s
s
s
s
_——

ALE
ANG
AK6

TEST_VDDQ
TEST_MONL
TEST_MON2

R- Car H3Si P

2 1
—Ass] VSS vss
3 A vss vss A —
I AALL| VSS VSS FANTS ]
AALS | VSS VS CANIS
I As0 | VSS VSS FANTT 3
A3 VSS VSS FANTe Y
AAZE | VSS VS TAN2T
7 I Aaa]VSS VSS FAN2a 3
9 I Ae10 | VSS VSS FANas 7
I Ae1i VSS VSS FanNas ]
AB13 | VSS VSS [CANGS
5 I AB2s | VSS VSS FANze 7
8 AB28 | VSS VSS TANG
AB29 | VSS VSS FANT
T I AB30 | VSS VSS FANE 1
3 I Aeaz | VSS VSS FAND 1
o) ] AB3a| VSS VS TAP2s |
5 ! As3s | VSS VSS I
3 $—AB37 | VSS vss
o +—rci] Vss vss
(M2 3  §—Acas|Vss VSS
v ] Y Aca]Vss vss
(M5 ] S —acm]VsS vss
[vzs 3 I —acsr|Vss VSS
M27 ™ Ap10] VSS VSS A
iz —aDze | VSS vss
M29 AD30 | VSS VSSITA
[m35 3 ™ Apsa | VS VSS A
e D37 VSS vss
[ o7 VSS VSS FaRTz ]
M5 AEL| VSS VS CARLT
[Nio——3 I Ae1a | VSS VSS FARaT Y
[N} I AE1s | VSS VSS FARas
N12 AELT | VSS VSS CAR24
N1 I AE20] VSS VSS FAR2s Y
N5} I Ae22 | VSS VSS FARas 1
NG AE23 | VSS VS TAR3a
[Nz} I AE2s | VSS VSS FARSS 3
[Nig——3 I Aea7 | VSS VSS FAR36 3
N20 AE33 | VSS VSS TARAT
N21 AE37T | VSS VSS CAR3E
N2z} I AerVsS VSS FARs 1
NZ3 AF10 | VSS VS [ATIS
o1 AF12] VSS vss
[N2s 3 AFLa| VSS
[N2s 3 AFL6 | VSS
N28 A vss
s 1 AF20] VSS
[Nz} AF22 | VSS
[Naa——] AF23 | VSS
N35 A vss
[Nss 3 AF25 | VSS
— AFzo| VSS
— s
BT AF30] VSS
PIT AFaa] VSS
5 AFsa] vss
0 AF37| VSS
P17 AGIL |
9 AGL3 | VSS
P21 I Ac1s | VSS
P23 AGIT | VS
4 AGLY | VSS
33 I Ac21] VSS
P27 3 AGas | VSS
] AG28 | VSS
I I Aca]VSS
P —Acaa | VSS
P AG3T | VS8
5 AG5 | VS
P A1 | VSS
P AHLa| VSS
I Anie | VSS
R1Z dArie | VSS
R1Z I Ar20 | VSS
[R5} —An22 | VS
[Ri6 3 I Ar23 | VSS
[RI7_} I An2a | VSS
RI9 AZ6 | VSS
R2L AH28 | VSS
[R2z ] 3 An20 | VSS
R25 H3 | VSS
R27 AHZ0 | VSS
[Roe 3 G
[R2s 3 3 Anzo | VSS
R33 Fa_| VS
[Rse ] AJ6 | VS
[Re 3 An7 | VSS
0 AT VSS
1 AJI3 | VSS
2 A5 | VSS
8 a7 VSS
9 AJLg | VSS
—Jzi] VSS
Z I Ana VSS
[T} _Apa| VSS
1 vss
TS A7 VSS
5 vss
il vss
o1 Akio | VS8
[o——} AKTZ | VS
12 A vss
U27 AK16 | VSS
3 AKTE ] VSS
[U30 AK20 | VSS
Uss I Akaz | VSS
[Usa—3 I AKas | VSS
[U3s AKZ7 | VSS
[uss AK30 | VSS
O I Akaz | VSS
5 AK36 | VSS
7 AK37T | VSS
13 I Akss | VSS
Via I Ak3o | VSS
VIS AKS | VSS
[v2s 3 I Ass | VSS
[v2s 3 AL3g | VSS
V29 ALs | VSS
V35 A3 | VSS
[vas—} I Awmas | VSS
WIT AMZ6 | VSS
Wi3 Am37 | VSS
[wis ] ] AvST |
Wia VSS R Car H3Si P
[was 3
e H3SIP_BGA_10096_005
[w3a |
i
Wag

F3SIP_BGA_10096_005

177

Car H3 PONER2
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Capacitor-Pin Combination
DDRO_1 .1V (VDDQVA_DDR@)
c612

Capacitor-Pin Combination
DDRO_1 .8V (VDD1_MO/M1)
68---F31

Capacitor-Pin Combination
DDR1_1.8V(VDD1_M2/M3)
C272---F8

C741---M23
=8pcs

DDRO_1.1v
R=4

2400

U1E

VDDQUA_DDRO

VDDQVA_DDRO

VDD1_Mo1
VDDIMOL

VDDI_MOL

VDDIMOL

VDD1_M23
VDDI_M23
VDDI_M23
VDDI_M23

va3

2Qn (n=0,1)
Pull-up(DDRIO) : 2400hm +-1%

MnZQ (n=0-3)
Pull-down(GND) : 2400hm +-1%

V1%

2400

4 _R92 ,,, 2400 V34 |
-

V34

2Qo_Mo
2Q1_Mo
2Q2_Mo

MOZQ

DDR1
<

2Q0_M1
Q1M1
2Q2_M1

M12Q

2Qo_M2
2Q1_M2

2Q2_M2

M22Q

Do not stuff

R115

1005 V1%

AH;
AH!

2000

2Qo_M3

2Q1 M3

2Q2_M3

AF6

G:
F:
G:
£
Al
A

M3ZQ

MOATBO
MOATBL
MIATBO
MIATB1
M2ATBO
M2ATB1
M3ATBO
M3ATB1

VDDQVA_DDR1

VDDQVA_DDR1L

MO1BKUP

M23BKUP

VDD09_DDRPLLOCA
VDD09_DDRPLLOCA
VDD09_DDRPLLOCA

VDD09_DDRPLLODQOL

VDD09_DDRPLLODQ23

VDDO09_DDRPLLICA
VDDO09_DDRPLLICA
VDDO09_DDRPLLICA
VDD09_DDRPLL1DQOL
VDD09_DDRPLL1DQ23

VDDO09_DDRPLL2CA
VDDO09_DDRPLL2CA
VDDO09_DDRPLL2CA
VDD09_DDRPLL2DQOL
VDD09_DDRPLL2DQ23

VDDO09_DDRPLL3CA
VDDOY_DDRPLL3CA
VDDO09_DDRPLL3CA
VDD09_DDRPLL3DQOL
VDD09_DDRPLL3DQ23

VDDQVA_DDRO
VDDQVA_DDRO
VDDQVA_DDRO
VDDQVA_DDR1
VDDQVA_DDR1

Car H3Si

AG24_DDRO_L1V_AG24ATZS
T A —
[ADIS DDRI 1iv ADIZ
[[AG10 DDRI LIV AGIO

F3SiP_BGA_10096_005

] Note: This terminal is connected to the power supply on the SIP.

DDRO_1. 1V
Capacitor-Pin Combination ?
DDR1_1.1V (VDDQVA_DDRO)
C667.-.C6 ce12 | ce13 | cels | cets | ces | ce17 | ceis | celo | ce20 | Ce21 | ce22 | ce23 | cea | Ce25 | Ce2s | Ce27 | ce28 | C620 | Ce30 | Cea
1uF 1UF 10F 1F 0.1UF ==01F T—OIUF =—O0IF “—O0IUF =—0.IF ==0IF =—01UF =0.0luF =—00IUF Z—0.01uF =—0.01uF =—0.01uF —0.01uF =—00LuF =—0.0luF
1005 1005 1005 1005 0603 0603 0603 0603 0603 0603 0603 0603 0603 0603 0603 0603 0603 0603 0603 0603
1ov 10v 1ov 10v 10v 10V 10v 10V 10v 10V 10v 10V 10v 10V 10v 10V 10v 10V 10v 10V
DDRO L1V DDR?OJ v
coa2 | cass | coas | cass ces2 | cess | cesa | cess | cess | cE cess | ce ce. ce ce. cess | ceas | co cea coa ce ceso | cest
47 7OODF 4 T00PF A 7009 AT L= 47005 L4 T00pF L 10007 L 1000 L S000DF L= A00pF = 000pF = 000PF = 1000 1000 =L 10007 ]OUUDF 1000pF——1000pF ——=1000pF—"—1000pF
0603 0603 0603 0603 0603 0603 0603 0603 0603 0603 0603 0603 0603 0603 0603 0603 0603 0603 0603
16v 16V 16v 16V 16v 16V 25v 25v 25v 25v 25v 25v 25v 25v 25v 25v 25v 25v 25v
DDRO_1.1V_AG24AH25
DDRO 1.1V DDRQ 1.1V
? DDRO_1.1V_AE19
c220 | coz ce52 cesa | cess | cese cess | ceso | ceso | ces1 | ces2 | ce63 | cesa | Coss | C666 cess | cest
100F 10uF 1000pF 1000pF——1000pF —=1000pF 10000 == 1000pF = 1000pF == 10009 = =1000pF-——=1000pF 10009 1000pF —=1000pF mﬂopF 1000pF
1608 1608 0603 0603 0603 0603 0603 0603 0603 0603 0603 0603 0603 0603 0603 0603 0603
16V 16V 25v 25v 25v 25v 25v 25v 25v 25v 25v 25v 25v 25v 25v 25v 25V [ DDRO_1.1V]
Back of UL
/J7 =55pcs
DDRL_1. 1V i
ces7 | cess | ceso | cero | cera | cer2 | cev3 | cera | cers | ceve | cer7 | Cevs | ce7o | Ceso | cesi | ces2 cess | cess | cose
1uF 1R 1uF 1R 0.1UF ==01UF TOUF TOluF O.UF TOAF T=O01UF =O.UF =0.01uF =0.01UF Z0.01uF 0.01uF o L6 01F =0 010F =001
1005 1005 1005 1005 0603 0603 0603 0603 0603 0603 0603 0603 0603 0603 0603 0503 0a03 0603 0603 0603
10v 10V 10v 10V 10v 10V 10v 10V 10v 10V 10v 10V 10v 10V 10v 10v 10V 10v 10V
DD% 11v
ces7 | cess | cess | ceoo | ceor | ces2 | ce ceos | cs ceo | cs ceos | cs cro | cron | cro2 | cros | croa | cros | croe
4700pF = —4700pF —=4700pF = =4700pF ——4700pF ——=4700pF = 1000pF = —1000pF ——1000pF = —1000pF =—1000pF ——1000pF —=1000pF ——1000pF = —1000pF—=1000pF = 1000pF =—1000pF —=1000pF =—1000pF
0603 0603 060: 0603 060: 0603 060: 060 060: 0603 060: 0603 060: 060 060: 0603 060: 060 060: 0603
16V 16V 16V 16V 16V 16V 25v 25v 25v 25v 25v 25v 25v 25v 25v 25v 25v 25v 25v 25v
DDR1 1.1V nnn?u v
co6a | coes | coes | coe7 cror | cws | croe | cmo |com | crme | cms | cma | cms | cme | cnr | cms | cme | cr0 | crar | cr2 | crs | craa | cres | oz
4.70F D0 O 005 = L0005 00091000 = 10009 10005 = 10005 —1000pF-— = 1000pF == 10005 = —1000pF-——1000F = 10000k —1000pF 10009 = —1000pF 10005 —_=1000p%
1005 0603 603 0603 603 0603 0603 0603 603 0603 603 0603 603 0603 603 0603 0603 603 0603 0603
10v 25v 2% 25v 25 25v 25v 25v 250 25v 2% 25v 2% 25v 2% = 25v 25v 250 25v 25v
DDR1 1.1V AG10
DDR1 1.1V DDR1 1.1V
DDR1_1.1V_AD13
coss | cose c731 cra2 | c733
~ 10uF 100F 100 10 1000pF 1000pF == 1000pF
BKUPCTRL1L <145 1608 1608 0603 0603 0603 0603 0603 0603 0603 [DDR1_1. 1V]
16v 16V 25v 25v 25v 25v 25v 25v 25v Back of UL
™ Do not stuff i =67pcs
168, 1005 VDDO8Y.
LQGibHHzNoSE2
anzs VDD0S_DDRPLLO < DDRO_1. 8V DDR1_1. 8V
A6 Zorr! Vovo
AAZT L108 %005 voposy
AC26 LQG15HH2N0S02 [DDRO_1. 8 DDRQ 18V [ DDR1_1. 8V] DDR1 18V
[Acar ] VDD09_DDRPLLODG 2 Back of UL ? Back of UL ?
20onH { YabomA s B
cars car1 =8pcs =8pcs
—owF 0.1uF co6s | coe9 | caro | con | crao | c7a | cras | c7 cor2 | cora | cora | cors | crar | cra1 | cras | 739
0603 0603 0.1uF ==1UF 0.1UF ==O01UF TIOAUF TOAUF TOLUF =OUF 01uF =10k 01uF T0AUF TOAUF T=OAuF TOAUF —O.LUF
10v 1ov 0603 1005 0603 0603 0603 0603 0603 0603 0603 1005 0603 0603 0603 0603 0603 0603
10v 10v 10v 10V 10v 10V 10v 10V 10V 10v 10V 10 10V 10 10V 10
L69 1005 VD08V
LQasHH2NoSD2
vo5 VDDO09 DDRPLLL
V26 2ol Vos0
Yo7 L109 %005 voposy
V26 LQGI5HH2N0S02
[vor ] VDDO9_DDRPLLIDG 2
20nH 0 YabomA DDRQ 1.8V DDRY 18V
caro c280
——ouF 0.1uF
0603 0603
1ov
c1022 c1021 c1023
L70 1005 VD08V 470F
LQG15HH2N0S02
u13 VDDO09 DDRPLL2 2
ULs ZonH © YobomA
UI5
15
Ti4
ca82
1R
0603
10v
1005 VD08V
LQGiSHHZNDSDZ
vio VDDO09 DDRPLLE z
ViT Zo Vot
V12 2 2005 voDO8Y
Wi0 LQGI15HH2NOS02
AGT 1 VbD0g bogPLLIDG 2
20nH © YbomA
c285 c286 c287
—00470F T0.047UF = =0.1uF
1005 1005 0603
25v 25v 1oV
Back of Ul
AEi9_DDRO 11y AELS R- Car H3 LPDDR_POWER

R-CarH3-SiP System Board "ULCB/3 Sterter Kit"
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Layout Note:

HDMI COMPANION CHIP
WITH ESD PROTECTION, I12C LEVEL SHIFTER

Matched trace length from SoC until CN16
HDMI0_TMDSDATAP2, HDMIO_TMDSDATAN2
HDMIO_TMDSDATAP1, HDMIO_TMDSDATAN1 D33V Dgav Daav
HDMI0_TMDSDATAPO, HDMIO_TMDSDATANO
HDMIO_TMDSCLKP, HDMIO_TMDSCLKN
21 care
e | o HDMI output(HDMIO)
TMDS four pairs. B s 0603 TMDS four pairs.
(1) Matched trace length. = 10V (1) Matched trace length.
(2) Differential Impedance= 100 ohm (2) Differential 100 ohrpEN4.
<4> HDMIO_TMDSDATAN2 D2 DATA2M
X " X 5| GND_DATA2
<4>  HDMIO_TMDSDATAP1 f % A DATALP
<4>  HDMIO_TMDSDATANL = DATAIM
X 8 X o | GND DATAL D33V
<4>  HDMIO_TMDSDATAPO 3 oo 47 i 11| DATAOP
<4>  HDMIO_TMDSDATANO 15 DATAOM
x 16 x $—15 | GND_DATAO R247
<4> HDMIO_TMDSCLKP a s ) 1z on
<4>  HDMIO_TMDSCLKN \vj V] 137 CLKM 0603
$——— GND_CLK
2 8 L pbC SCLo 17
<4>  HDMIo_SCL SCLA SCLB ppC_scL
<4>  HDMIO_SDA 31 spA’A SpAB [——LDDCSDAD 1% | oocsoa
$— | GND_DDC_CEC
_DDC LEDL
sLpTNT I HotPlug SYNC detect
<4>  HDMI0_CEC cec.A cec_p [—LCECO 2 cec vellowish-Green
X—1g Ltility
D5.0v 19
vee | TR26
RELCOOLUNTCL
11| sy svour |3 LSvoUT o HDMIO_HPD
<4>  HDMIO_HPD 41 hpp_a Hpp_p [0 LHPDO 2 e
2 sheLLo
$— 55 | SHELL1
e ono1 oy e t—5 srenz
To08 GND2 g =" SHELL3
16V, GND3 16V HDMI_CN_0467651301
WI/O_FLNG
HDMI Micro Connector
Differential Impedance USB2.0 ch1l
. . - 1t OcC
Differential Impedance=90ohm +-15% éf/ =900hm +-15% Insert USB cable from Here
/\ cns
<4>  UsB21 DM1 ( ] it 3 %, UsB21 DL CN ( ) 21p. USB Host Connector ¢
- — Type A
2 3 USB21 DP1 CN 3
<> USB21_DPL ¥ ¥ T80 260hm_100MHz o+
s _ vBUS UP-RIGHT Board O C
B 1608 ¥ "Rated curent=6.0A REVERSE CONNECTOR 7 o Ue
D33V TCE0806G-900-2P Cco9s co9a cazz GND O3
& 1000F == 100uF =—1uF 5
16v 16V 1608 6] SHELLO 2
R185 L81 260hm_100MHz 3225 3225 16v 7] SHEL 5
4.7k 1 2 ) 1
max 2.4[A] ot R erens R NOLIOH
uis m 782040001
<4>  USB21_OVC 5 ock ouTs U TOP VIEW
<4> USB21_PWEN 4 EN out2 z
6 R187
ouTL b
0603
[Design Note]
"SDO_WP"and "SDO_CD"
PullUP R202,R203 place near the SiP
Note: “SDO_WP"and "SD0_CD"
signal is fixed at 3.3V. D33V max 1.2[A]
VLDQ_SDO D3av D33V 1
=y =Y MICo4001vCE
1 R826—SDHIO
VIN VouT
Layout Note: | o Lcu R821—DBG2-1. 8v
Following signals need Ground guard. 0.u LUF !
Rios & Rio7 L Rise & R1oo £ ro0o & riss & o2 & roos L reon dov | s 2 v pererset - SD(CHO)
it it v v i
SDD*CLK*V 10k 10k 10k 10k 10k 10k 10k 10k 10k GND GND[—9 T L
0603 | 0603 | oc03 | o603 | 1005 | osos | ocos | oeos | osos
Note: <GP5_2> ﬂ{ %7 CNE
o 0603 R204 0 [} ‘i 06031 10V 13
<214>  SCIFO_TXISDO_PWEN EN Ne FRAME_GND ;
- coL(9opin) —)
<> SDO_DAT2_V/ T2
2> SDO_DATEV CDIDAT3 Card det ect
<2>  SDO_CMD_V CMD
VDD .
<> SDO_CLK.V CLK CD2( 10pi n)
—— vss
Z SooAny TIBAT  Frave_ono [k
- K coswz HY Insertion Card = Switch-ON
<214>  SDO_CD CD_SW1 FRAME_GND - = i -
<214>  SDOWP >No Card = Switch-COFF
OVGAT-SF-PEINS
Aresa) microSD Card
R816—SDHIO
R205—DBG2

00t
Do not stuff

777

HDM _OUT/ USB2. 0/ SDHI 0 ‘

e
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<2>  MMCO_DTAO_V <

<> MMCODTALV ¢

<2>  MMCO_DTA2_V <

2> MMCODTA3V <

<2>  MMCO_DTA4_V <

<2 MMCODTASV <

<2>  MMCO_DTA6_V <

<@ MMCODTATV <

<> MMCO_CMD_V <

<> MMCO_CLK_V

Ro2s 0603 _emmc D0 18
R226 0603 _emmc D1 18
Ro27 0603 _emmc D2 18
Ro28 0603 _emmic D3 18
Ro20 0603 _emmc D4 18
Ro31 0603 _emmic D5 18
R230 0603 _emmc D5 18
Ro32 0603 _emmc D7 18
Ro33 0603 _emmc_cuD 18
R234 0603 _emc_CLK 18
Ro3s 0603 _emmc DS 18

<> MMCO_DS_V

Layout Note:

Following signals need Ground guard.

MMCO_CLK_V, eMMC_CLK_18

Layout Note:

Matched Trace Length from R-CarH3-SiP to eMMC. max 400Mbps/pin

Group 1

P
MMCQ_DTA[7:0]_V + eMMC_D[7:0]_18
MMCO_CMD_V + eMMC_CNID_18
MMCO_CLK_V + eMMC_CLK_18

MMCO_DS_V + eMMC_DS_18

SRR [Design Note]
NEN NAND Memory Power(VCC): 2.7 - 3.6V,
eMMC Interiace Power(VCCQ): 1.70-L95V
44 eMMC(L.8V)
& D33V
[Pin Function] 22
KLMBGAGESD-BO3P
SD2_DATO / MMCO_DTAQ eMMC DO 18 A3 E6
SD2_DAT1/MMCO_DTAL eMMC D1 18 A4_| DATAO VeC 1 s
SD2.DAT2 / MMCO_DTA2 eMMC D2 16 A5 DATAL Ve 2 53y
SD2_DAT3/MMCO_DTA3 MM D318 52| DATA2 VCC3 g
T vecTa oLev
SD1_DATO/MMCO_DTA4 eMMC D4 _18 B3
SD1_DAT1/MMCO_DTAS eMMC_D5_18 B4 | DATA4
SDI”DAT2 / MMCO_DTAS eMMC Db 16 B5 | DATAS
SDIZDAT / MMCO_DTA7 SMMC D7 18 56| DATAS
DATA?
Ms
SD2_CMD / MMCO_CMD eMMC _CMD_18 cMD
SD2_CLK / MMCO_CLK eMMC CLK 18 M6 CLK
SD2_DS /MMCO_DS emmc DS 18 bs | oo
[Design Note] R236
Sets pull-down resistor(47kohm) at the DS pin. 47k K5 | RST n
For detail, See "Table 217 - HS400 Capacitance and 0603 oLev -

Resistors on eMMC specification” in JESD84-B51.pdf

<23131415>  PRESETn_18 R625 9

0603

[Candidate of Part Number]
(1) samsung, KLMBGAGESD-B03P
(2) micron, MTFCLEGAKAECN-ATT
(3) smi, under development.

[Design Note]
There is a possibility of mount
to change the parts of the model number

U22 SM662PXB AC

D3av

pLav

D3av

D18V

DLBV

U228
KLMBGAGESD-B031

vz NC e

53
NC_3 NC 68 53,

z
8
3

194

NC_14 NC_78 |
NC15 NC_79 |

0000Qq

coe 0000 mam. 999 LT 53mnn
22z
1, \0\0\0 I I )
'We'g
2222
\0\0\0\0
g5
[N
GRES

NC36 NC_100 %,
NC_101 |5

z
3
w
z
S}
8

I

z
8,
8
z
8,
g

I

@

o

mmm

z
S
&
z
S
8

I

o

NC_42 NC_107 [

NC_45 RFU_1 [

zz
33
L
EE
&2
L
@

NC_53 RFU_T0 [

Tz
zzz
555,
984
<<
2%

i
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Ethernet AVB GbPHY and PHY Connector

Layout Note:
As short as possible from junction of AVB_xxx to two Rxxx.

[R-CarH3-SiP side]
AVB_xxx_25

[KSZ9031 side]

[connector side]

0603 AVB MDC 25

> AvB_MDC 25 <14>

0603 KSZ MDIO

L_AVB MDIO 25
0603 AVB_MDIO_25

> AVBMDIO 25 <1a>

C AVBPHYNT2S <145

0603

0603 AVB PHY RESETN 253y , oy peseTn 25

KSZ RESETn
L_PHY RESETn 25

<14>

x9
NX2016SA_25MHz/20pF/15ppm
KSZ XO

a5

C 3

crs7

Layout Note:
Matched Trace Length from R-CarH3-Sip to KSZ9031.
(max 250Mbps/pin)
Group 1
AVBD TXC + KSZ_GTX_( CLK
AVB_TX_CTL+KSZ_TX
AVB_TD[3:0] + KSZ_ TXD[3 0]
Group 2
AVB_RXC + KSZ_RX_CLK
AVB_RX_CTL + KSZ_RX_DV
AVB_RD[3:0] + KSZ_RXD][3:0]

Layout Note:
Following signals need Ground guard.
AVB_TXCREFCLK (125MH2)

)
AVB_TXC_25, KSZ_GTX_CLK, EX_GTX_CLK (125MHz)
AVB_RXC_25, KSZ_RX_CLK, EX_RX_CLK (125MHz)

Following pin has pull-down resistor at the initial state:
[2:5V-1i0

AVB_RX_CTL, AVB_RXC, AVB_RD[3:0]
AVB_TX_CTL, AVB_TXC, AVB_TD[3:0]

[3.3V-110]
AVB_TXCREFCLK, AVB_MAGIC, AVB_PHY_INT, AVB_LINK

0.01UF

0603
10V

H

c7s8
0.01uF
0603
10V
DVDDH

[Design Note]
There is a possibility of mount

U78 KLMBG4GESD-BO3P

AvB_LINK

<2

to change the parts of the model number

X9 FA-128 25.000000 MHz 20.0 +10.0-10.0

LC filters for KSZ9031RNX

L6 1005
6000hm_1(

X AYDDL_PLL
Rated current=500mA
L2

ovooH |18 VLDO_25v
DVDDH 5 RET2,,) O
DVDDH TS
crso | cre0 | c7e cre2 | cas
0,01uF =0 01uF a o1uF OAUF =—10uF L7
0603 | 0603 | 0603 0603 | 1608 D33V 6000hm_100MHz AVDDH
48 | ser 10V 10v 10V 10V 16V ? Rated currey
196 DyoDL
0603
DVDDL
DVDDL
DVDDL
DVDDL v P
Ne DVDDL i * ng 0 VLDO_25v Log
Ne DVDDL 1005 DL2V  6000hm_100MHz AVDDL
Loo_o C764 | C765 c770 CA51 ? Rated current=500mA
29 | oo 0,01uF =0 01uF or 0 010F ODluF Go1F 0.1u 100F
0603 ] 0006 | o0 | o603 0603 0603 1608 857 | cose
910 oo 10v 10V 107 10V 10v 10V 16V Do not stuff | ——1000pF* —=1uF
- { 7T oe03 1005
[ R Y

[Pin Function]
GP2_12 / AVB_LINK

0603
Do.not stuff

Layout Note:

for Ether ComExpress version.
Note:
To make RGMII connection to ComExpress.
change below component mount/unmount.
Unmount Mount Change value
R642, 985, 100ohm ->220hm
R648, R643, R724,
R654 R644, R725
R660, R651, R726,
R665, R652, R727,
R669 R656, R728
R641, R657, R729
R647, R662,
R653 R663,
R659, R666,
R664, R667,
R668 R670,
R645, R671,
R649, R872,
R658 R873,
R661 R874,
R875

<2.14>
AVB_AVTP_MATCHISCLS

<214> AVB_AVTP_CAPTUREI/SDAS

<31314>  ExAB

<31314>  ExAlL
<31314>  ExA22PWMO

[Pin Function]

>>¢@cw
«sDAS 1 g cPs

» 1 gcPs
« 1 gCoP7
¢ 1 gcPs

GP1_08/AB/ [BJAVB_AVTP_MATCH
GPITILIALLI[BAVE AVTE CAPTURE
GP2.06 / A22 | AVB_AVTP_Pi

The KSZ9031RNX has Paddle Ground (pin49) at bottom side.
Connect that PAD(pin 49) to the GND.

1k
ke

0603
0603

L_LED2/PHYAD1 25

i R3zr
T L_LEDU/PHYADO 25

R329

H{PHYAD1]
H[PHYADO]

#[CLK125 EN

H{PHYAD?]

Local Regulator for KSZ9031RNX, PHY Connector

D33V D12V

us7
ADP1706ARDZ
3

Layout Note:

The ADP1706 has EXPOSED PAD(pin9) at bottom side.

Connect that EXPOSED PAD(pin 9) to the GND.

Et her AVB( GbPHY)

DgDH DVDDH Red1 0603 KSZ GTX CLK
<@ ABTXC25 ) <@ AVBRXC_2S
0603 AVB_TXC > AVB_TXC <14> <14>
cau 4 Re73 0603 KSZ TX EN REGE 6603 240 +119KSZ RX DV
S —— oE T X, <2 AVBTXCTL 25 ) 0603 AVB TX CTL < ABRXCTL2s & AVB RX CTL
3 10V D> AVBTXCTL  <14> < AVBRXCTL  <14>
vees veea ——t
> AVBMDC 61 aLlS L AVB MDC 25 0603 KSZ TXD3 R654,,) 0603 249 +/-1%KSZ RXD3 Controls LEDs in the RJ45 connector
! D33V #Link On] D33V #{Activity(TX.RX)]
<> AVB_TD3 25 <2>  AvBRD3 25 <K
o AvewDo o ot L_AVE_MDIO_25 : 0603 AVB TDS S aveTos < AVE_RD3 C aveRos < S Liem L LEDL
|6 | Level shm(a 3V<-->2.5V) R659,, 0603 _KSZ TXD2
OND  ©F [Design Noe] o ABT0225 D o> AvBRDZ2S Ra13 Ra14
CCB >= VCCA, OE(VCCA) - 1608 __AVB TDZ > aveTo2 <10 R AVBRDZ  <la> o o ok o
TXS0102DCURQL for automotive oo sz 101 - T R Ler | REicooluNTeL
<2>  AVB_TD1.25 ) 0603 AVB TOL <> AVB_RD1_25 e RE1C001UNTCL o
D) AVBTDL  <14> AVBRD1  <14> @ o ) o
D33V DVDDH . . RELCO0LUNTCL RELCOOLUNTCL
0603 _KSZ_TXDO
g;yp ran <2>  AVB_TDO_25 ) 0603 AVB TDO <> AVB_RDO_Z5
P » w00 s AVBROO <1t N
10V 0603
o avey T 4 L AVB PHY INT 25
HD74LVIGTOBA
Level Shift(3.3V<—2.5V)
[Design Note] Gigabit Ethernet Transceiver v
HD74LVIGTO8A: VCC range=3.0V ~ 5.5V 19 RJ45 with integrated magnetics
with RGMII Support
Differential Impedance
paav ure 000hm
KSZ GTX CLK 24 2 TRXP A N TXRXP AO P2
GTX_CLK TXRXP_A (i A 3
C774 KSZ TX EN 25 TXRXM_A 1 TXRXM_AO P3
0.1uF TXEN 5 TXRXP_B N
[Pin Function] 0603 KSZ_TXD3 22 TXRXP_B 7§ TXRXM_B T 1 TXRXP_BO P4
3555 Ave_macic Jov K7 D02 71 103 TXRXM_B % ‘
KSZ TXDL 20 7 TXRXP C TXRXM BO PS5
<214>  GP2_10MSIOF2_SSUPHY_RESETn ) 4 L PHY RESETn 25 KSZ TXDO Tg| TXD1 TXRXP_C g TXRXM G T
X0 TXRXM_C TXRXP_CO __P6
sussie  ereserout 3 s 0 oees A ‘
TXRXP_D
[Design Note] HD74LVIGOBA KSZ RX CLK 35 | o CLaPHYAD2 il d I a— G ) TXRXM COP7
Remove zero ohm resistor avobe Level Shift(3.3V-->2.5V) X X
in case of using AVB_MAGIC. KSZ RX DV 33| oy ovicLiazs_eN AVDDL_PLL TXRXP DO PB
Design Note Ksz_RXD3 2 TXRXM_ DO PO
{ HD‘IQALVIG(IJBA VCC range=1.65V ~ 5.5V KSZ RXD2 28 §§gmggg AVDDLPLL
KSZ RXD1 31 RXDUMODEL C754
32 P11
KSZ_RXDO RXDOMODED umuF R299 yy, 13006033 3y
DVDOH o e * | P12 L iDL
Ksz Mpc_ 36 | AVDDH = HActivity(TX,RX)]
KSZ MDIo 37 | MDC \z| P13 R305,, /130 0603
MDIO D3.3V
#LED_MODE] avoon -2 I~ N
R325 12 S ELDO P14 L LED?
10k L_LED2/PHYAD1 25 15 AVDDH #[Link On]
oab3 I LEDUPHYADD 25 17 LEDaprvaDL crss | crse
CLK125/LEDMD. 4 2 - 1G46E-
cpP3 PR L 2 1] K126 NOOILED, MODE 001UF —=001uF HFJ11-1G46E-L12RL
[Design Note] 10v 10V
LED_MODE==1, Single LED mode KSZ INTh 38 f\\+ /v N2 AyDDL
0603 KSZ MDC LED_MODE==0, Tri-color dual-LED mode (57 RESETn 42 A
L AV MDC 25 RESET_N AVDDL 5
AVDDL
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AUDIO (SSI0/1) IIF LINE OUT
£ ”_AUDIO_GND
220 Re78
uss 1ov 10k
Note: <Group A> AKa613V 3216 0603
<> AUDIO_CLKOUT3 2L b \cKiXTI ROUTLHROUTL éé LOULR | AKM OUT R 2 S
ROUTL-
LOUTL+LOUT1 Lourt } AKM_OUT L 2 SMT Type
Louri- [ o
220 ReB1
ROUT2+ROUT2 1ov 10k ”_AUDIO_GND
ROUT2. 3215 0603
2] LouT2+LOUT2
x10 LouTz- U_AUDIO_GND
D33V 4
ROUT3+ROUTS ’ )
pesign o] < B veko ROUT: % (hglgéo%horae Am:))hfler Layout Note:
LOUT3+/LOUT3 B fixed gain i i
Masier/Siave# mode selection 28
ke, | o sssoms Following signals need Ground guard.
MIS=1: AK4613 becomes Master mode.
o <2>  ssSI_wso12e 27 (Rek ROUT4+ROUT4 MAXOBISLEKAST AUDIO_CLKOUT3
ROUT4- BIAS L_OUT_R, AKM_OUT_R until CN8
R680, O Lwsn ar o o _OUT | _OUT_R unt
0603 w LoUTaHLOUTS L_OUT L, AKM_OUT L until CN8
0.10F L_RINI, AKM_IN_R until CN9
AUDIO_GND! 2 oV our M — N
B ) <2>  SSI_SDATAO 307 SOTIL ROUT5+/ROUTS L_LIN1, AKM_IN_L until CN9
S somz ROUTS. s
baav 3 soms LOUTSHLOUTS AUDIO_AZV vee —«Ar—@xc s (aubio_asav
& 32 soma LouTs - S
SoTIS
[Design Note] 34 39 < 2 T oe0z
DAC output selection when power down. soTle ROUT6+ROUTG SFDN  GND Tov
High=DAC outputs are Hi-Z Ra1 AUDIO_GND ROUTE-
L DAG Uit are VoM votiage. R B LouTerllouTe P _AUB0_GND
Do notsiuft, | 003 LouTs: INURZ N2 MIC Input
ReB2 0" Lovwep 35 L3 P
DVMPD ovFuDZFL .
19, us3 - -
AUDIO_GND <3101314>  PRESETOUTn PON# ovramzrz [ S SB13LEKAIT
s LR34, 2
2 67 3
<> SSLSDATAL R8I 00603 % soro1 RINL+/RIND 0603 L2 1 s
soro2 N cmione 1] e csmione Aoy 2
|$v LN og G603 10 RCaln 1
Note: <Group A> ¢ 12c RINZHRINZ [s AUDIO_AZBV vee SW@UD\OJZ av
<2314 SCIFO_RTSZI2C2_SCL < 1 seuceik N H St A0B0_cND DesignNote]
T + J— 2 "] oe03 By all means use any cables incorporating resisto,
<2314>  SCIFO_SCKII2C2_SDA < 1| soweon unz. [ 2 SHDN  GND % i e of comnecting a6 Line Inpur
2| caDo
12Cslave address: 0010_000x ( CAD[1:0]=0) 5| Cab1 —AUDIO_GND A iz e P2 —AUDIO_GND
Read:0x21, Write: 0x20 aupio_onp AUDIO_p3 3 rL
_AuBlo_oND
vRerH1
2 ] 1 2
D3.3V/ TVOD1 AVDD1 s oaav
ca65 cas6 cas7 ca6s L9 1005
100F 0107 0.10F 10F  6000hm_L00MHz
1608 0603 0603 1608 Rated curent=500mA
16v v 2 e, yest T8 10v 16V
_AUBIo_GND _AUBIO_GND _AUBIO_GND _AUBIO_GND
12 50
D33V TvoD2 VREFH? 33— 1 2
s | cano AvoD2 & oazv
100F 0.10F can ca72 100 1005
1608 0603 0.10F 100F  6000hm_L00MHz
16V 1ov 0603 1608 Rated curent=500mA
a8 10v
_AUBIo_GND vss2
14
D28V ovoD _AUBIO_GND _AUBIO_GND
cans cara 78
100F 0.1uF veom
. 1608 0603 cars car6
Layout Note: 16v v | 13 0.10F 220
vss3 0603 1005
10v 16
_AUBIo_GND _AUBI0_GND
D23 2 rsra _AUBIO_GND _AUBIO_GND
T5T4
2 e 1576
) 8117
& TSTL TSTI8
TsT2 TST19
TS 5120
_AUBIo_GND

AUDI O AK4613VQ)
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Note: <Group A>

<> GP5_OBMTXUHTXL D33V Debug Serial-1_boot uUsB m|Cr0AB(FUnC)
(SCIF1_A, group A) oo
033 Serial-USB Bridge 20y
gﬁi 2333 ?sf.o (USB Bus-Powered) 3
0603 u42 o*
D
Note: <Group A> 1 5 ) exo ReGIN L
< 4 2 Txo VBUS |2 i veus DEBUG SERIAL-0
X—54 CTS M (7
YT RIS DP GND
55 DSR
usz 5 10 co33 5
HD74LV1GTO8A* »*——DTR NCL 5 1uF* 7 SHELLO
12 C2 774 1608 g | SHELLL
%57 SUSPEND  NC3 [{g—X Tov 5 SHELL
%21 SusPEND#  NCa 12X SHELLS
NCs 15X .
; beD NG i; ZX62D-AB-5P8
x4 Ri NC7 Ho—X
NC8 55X
9 NC9 57 [Design Note]
RST Neio (55X g i can bttt unconnecied whennot used
R351 NC1L (1) CTS, RTS, DSR, DTR, DCR, RI, SUPEND, SUPEND#
47k 3 GND
0603 79 6 Design Note
P> von ST has wo uncions
cass @) Open-crain output of internal POR.
cP2102" 0.10F (@) vad m
0603
10V [Design Note]
he VDD pin outputs internal
CP2102 D33V 0 3.3V voltage regulator.
Do not stuff
I12Cslave address: 1101_000X
bLav Read:H'D1 Write: H'DO
VFG1PE VFG1PB Oifferential I npedance : 1000hm Power Management Table
BLMISAX601SN1D < st
el voDIO oiFo He SATACLK P  <d> CKPWRGD_PD# | SMBus REF
sooomm_soowkz | coeo | cose coso | coss | cosn | cosa | coer Vooio DIFO SATACLKM <4 ) T 1o TS
Rated cureni=500mA ——10uF ——1uF OAUF ——01uF ——OIUF ——0.luF =—0.F
VDDIO DIFL PCEOCLK P <>
1608 | 1005 0603 ) CLK.| 1 Q 1 Low Low Low
16V 207 o VDDIO DIFL# PCIEQCLK M <>
VDDXTALLS DIF2 PCELCLKP <>
VDDREF1.8 DIF2# PCIE1_CLK_M <4>
VDDDIG1.8
. oS oFa PoIE0CN CLK P <145 SMBus Address Selection Table (12C Slave address)
VDD18 DIF3# PCIEQ_CN_CLK M <14 I T R T hTT s
30 | ooars oiFa POELCON CLK P <145 State of SADR on first application
DIF4# PCELCN.CLKM  <14> =
VFG1PEA o DLEV Do.not stuff....... DIFs
Do.not stuff i R790,) ti DIFsi
- N DIF6 UsB0 CLK P <t Select Spread Spectrum Table
e /F D603 DIF6# USBI0CLK M <>
0603 { "M'is Mid Voltage = 0.5VDD = 0.9V.
IF7 <
1 s en b oy e This setting can be controled by software.
7 BRIRE R - 0% Referto duachest chapter of "SMBus Table : SS Readback and Control Register”
4&* “CKPWRGD_PD# VvOEO#
0 VOEL#
314> R2c4_SCL SCLK 33 VOE2it
¥ 1 A D18V [Design Note]
<3,14> 12C4_SDA
= < o SDATA 33 o [ ? PCIEO_CLK P, PCIEO_CLK_M
NX2016SA_25MHz/20pF/15ppm oEes ﬁ 0603 gggé ghKcTKPS ‘EPIC\CEOKCV\A | CLK_M
3
. X125 VOET# : DIFSIDIFS# are disabled outpus, PCIEI_CN_CLK_P , PCIE1_CN_CLK_M
x2 GNDXTAL [ These pins output Low-level signal. PCle wiring from the Clock generator to longer wiring on the ULCB side
%%DDWDES 9 (Wiring to the ULCB -side device and ComExpress of previous devices
oo [ 2 as possible to the same length )
o GNDA o
< GND
g
g

GPLED / Tact Switch

20pF-C/2+46pF
C = 30. 8pF

[Design Note]
There is a possibility of mount
to change the parts of the model number

X24 FA-128 25.000000 MHz 20.0 +10.0-10.0,

General Purpose LEDs or Tactile Switches

Following LEDs and Switches are connected to GPIO of R-CarH3-SiP

D33V
R35E
1
0603
R364 2K
o603
caso
4.70F
i DZ25033MOL 1005
10v
L_LEDTSWO

D33V

R359
1K
0603

SML-PLIMT
7| Yellowish-Green

TR10
RELCO01UNTCL

<213>  GP_LEDITSWO

<213>  GP_LEDTSW1

2| orGvosALAKILE

v : prefix indicates internal 120KOhm pull down resistor
~ prefix indicates internal 120KOhm pull up resistor

D3av D3av
R360 R361
1k 1k
0603 0603

B3U-1100PM

R365 2K
0603
cag1
D38 4.70F
i DZ25033M0L 1005 z
10v
L_LEDTSW1 1

SML-PLIMT
Yellowish-Green

TRIL
RELCO01UNTCL

<213>

D33V
R362
K
0603
B3U-1100PM
R366 4y 2K
" 0603
cag2
4.70F
gn—— 1005
10v
GP_LEDITSW2 L_LEDITSW2 1

D33V
R363

1k
0603

LEDG
SML-PLIMT

Yellowish-Green
Z wi

TR12
RELCO01UNTCL

DEBUG_SCI F/ O ock_Gen/ LED/ Tact S\I\@

e
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Layout Note:

Following signals need Ground guard.

D33V

DLBY

CPLDCLK
BS1_TCK .
- Mode Setting CPLD
, ues osi=l 3Bl 8
[Design Note] | T T~
There is a possibility of mount H Sl el e
to change the parts of the model number | 888 0088 =z
| Ex1s 2 888 888 88 10_g211) 51>
X25 SG-210SCB 22.5792MHz L | CF_Max2 cz | o2 g 558 85% 8% s 52{2 10 PRESETn 33
; 17 cr| 10! BEY 013
EXAZSIPWIA 10_B1[3] 10_B2[3] [ BKUP TRG
D33V D3.3V CPLD Reference Clock Max1i 10_B1[4) 10_82[4] "H1g PRESET SYSZ_PMIC
© SER ES_TERM A18 1081151 1082181 Mt
- Mode_Pin3 10_B1[6] 10_82[6] "G10 MSIOF] TXD/LVDS_BLEN GP6_07
1008 3 R794 0 CPLDCLK 10_Baf7] 10_B2{7] 9 L_LED/TSW1
0.1uF 0603 ExALY 10_B1[8JICLKO 10_B2(8] ["F15 S0n
oeoh g 10_B19JICLKL 10_B2[SJCLK2 ooy s
107 Mode PinL 10_B1| 10_B2[10JCLKS [MFT7 ExD14
NZ2520S8_22.5792MHz/50ppm 1 70! G2 ] '0_B1[11] )_B2[11] "Eqy ExAL
EXAZ0/PWNZ F3 | 108112 10_B2[12] "F1q HIZ_TXD
Mode_Pin0 H: 10_B1113] 10_82[13] 9 PWML
L LEDITSWO 13 | 10_B1[14 10_B2[14] "517 ExAD
Mode_Pin2 Hp | 10-B1[1] 10_B2115] 510 MSIOFT_SYNC/SSI WS4 __GP6 09
ge. 16] 106216 e
17]
. - 18]
EXA2TPWNL A2
List of CPLD Functions % 19) 10_B2[19] 575 B TSV
 LEDTSwE 20 19 a2kl Fary Eus
Local Bus State Controller(LBSC_D) ) (oo [AL0 ExAd
o EXDO... PUSH RESET 22 10521221 I'po EAIE
Local Bus Siéte Controller(LBSC_AIDU) 2 b A EAT
Ex04 24 10-82024] '3 ROMRFIGPL Z4/CAND RX
Local Bes Kiate Controller(LBSC/DU ) DVES PGD 29 10-52128] ['ag
Clock-Synchronized Serial Interface(MSIOR) G5 _08 MSIOFL_SCKISSI SCK& 20 1Bzl sy ExA23/DU_EXVSYNC_DU_VSYNC
QSPI Select SW Signal Py 2 o2 AT A
>>> %SPI CPLDSW BKUP_REQB 129 ,0*32{29 fee  pwwz_____ ______
Reset Signal for H3 SoC [PRESETn_18 signal level conversion] EXD7 29 1052029 86 NDTURDWGP1 Z3/CAND TX
>>> PRESETn 33 P10 g 1 SBaty F<T S TRG
PMIC Manual Reset Signal £06 eV OF o A5
>>> PRESET_SYSZ PMIC PRESETOUTn [33/DEV_CLR1 10 B2[33] S BOOST
Reset Signal [From LUCY] Ex00 CLRn 1B A EAIL
S>> PRESET SYSZ cPil g 1 ] 15-B2ll s MDTO/BSWGPL 22/CANL TX
Mode setfing Signal EXDB & |o’ez£3e Ad
= Nade Pind SPI_CPLDSW X 2 551 TS
SR BEGE P 37 10762137 [
e Set Up, Firish Sianal e eI E— R oot e £ EXSC BU TSTiE
Back Up Seilp StarSignal [SURAM Backup Signal] 1052038l Fag
S3BKUP_TRG, SYS TRG 10 Bajat) [ B2 Bz
>>> DVFS Boost Signal L
. e o
oVES Power Good Signal
CPLD Reset Sig Sigrna 9 ol o0
L, 222222222
CPLDF Reierence ek Zzzzzzase
LED/aet Suich o Jelel [
>>>| LED/TSWO... 5M2402M100 23|21 B(E(5(8]
PWM —
&Y oni
BS1 TDO
BS1_TMS R795 33 0603 BS_TMS 1
SW7 BS1 TCK R796 33 0603 BS TCK 2
SKRPABECIO b1 10! Rior 55 o060 oS T H
5
[ 6
o PSS-710153-06
1.27mm PinHeader
D33V DLV
©
BKUP_REQB
CQSS C971 c972
W —onu O.1UF ==0.1uF
R615 oa0s | o3 [ 0008 osua 0a03 oscs 0603 | 0603
2% 10v 10V 10v 10v 10V 10V
0603 4
177 r77
oLV D33V
vi21 Debug Serial-0_consol
PRESETn 18 2 4 PRESETn 33 (SCIF2_A, group A)
SNTAAUPIT3ADCK D3IV VeCsU
ol <> SCIF2_TXD o
avsout
033
1027 0603 Reg4 8 o 9
Level Shift(L8V > 3.3V) 010 10V 10k
0603 t 9 g N on2
S
DLV D33V 8 g > useom D-
4 ¢ 30| R0z > 14 3
j j 2 scrRo ™ ® useoP o+
cio10 c1009
0.1uF 0.1uF CF_Max1 3 ]
0603 0603 u123 BS TMS __ Re41, 0603 0 RTS! oscl o
10v 1ov HD74LV1GTO8A CF_Max2 3 CTS# osco VBUS
55 TCK RSy 003D oTRY oo
BS TDI _R8a3 10603 0 DSRA -
BS1 TDO. R844 0603 0 R ? SHELLO
(Design Note] causo s L vy
Signal connected only to CPLD caust Ne 91 ShEs
CBUS2 NC -AB-5P!
PRESET_SYSZ_PMIC , CPLDCLK , Mode_Pin0-3 , QSP|_CPLDSW , BOOST oV veesy CBusa NC 2X62D-AB-5P8
cBUS4 NC
3v30UT ] 000k TEST
Q 88561
cloia | ciots | ciorz | cion | ciois 1ok
WF Z0AF =0.uF =1y 10 Fraszre 8| SIS
0603 | 0603 | 16v 1608 | 0603
1ov 10v 1005 | 16v 1ov

P6_08
P6_09
@607
@P6_10

Mode setting Signal
Mode_Pin0

Mode_Pinl

Mode Pin2

H

Mode Pin3

Local Bus State Controller(LBSC_A/DU)

EXA25/PWMA
ExA24/DU_EXHSYNC DU HSYNC
ExA23/DU_EXVSYNC DU VSYNG 9
EXA22/PWMO
ExA2LPWML
EXA20/PWMZ

MDTURDGPL_23/CANO_TX
RDWRH/GPL JAICAND RX

WD T0BSHGPT ZZ/CANL TX §< oo

> ExD[0..15]

EXA[0.19]

<314>

EXA25PWM4 <314
EXA24/DU_EXHSYNC_DU_HSYNC
EXA23IDU_EXVSYNC_DU_VSYNC
EXA22/PWMO
EXA2LPWML  <3>
EXA20PWM2

<31014>

<314>

<3,1014>

MDTO/BSW/GP1_22/CANL_TX
MDTU/RDN/GP1_23/CANO_TX
RDMWR#GP1_24/CANO_RX

Reset Signal for H3 SoC [PRESETn_18 signal level conversion]
—__PRESE8 @

PRESETn_18

CPLD Reset Signal
PRESETOUTA

PMIC Manual Reset Signal
PRESET_SYSZ_PMIC

F
Reset §|IZQEHS%7[ SV%HZLUCY]
Clock-Synchronized Serial Interface(MSIOF)

IOF1 SCKISSI SCKd
MSIOF1_SYNC/SSI WS4 3

< PRESETOUT
5> PRESET_SYsZ_PMIC

«  PRESET_svsz

<14>

> MSIOF1_SCKISS|_SCK4
MSIOF1_SYNC/SSI_ WS4

—VUSIOFL SCSSIWEL 25
MSIOF1_TXDILVDS BLEN
—Mslon RXDISS|_SDATAZ >< MSIOFL_TXDLVDS_BLEN

MSIOF1_RXDISSI_SDATA4

PWM
o

PWML
PWM2

<14>
<14,15>

Back Up Setup Start Signal [SDRAM Backup Signal]

BKUP_TRG <1415
HIERIE SYSTRG <14

BKUP_REQB(Back Up Set Up Finish Signal]
%» BKUP_REQB  <14.5>
BOOSTIDVES Boost Signall
—BOOST % poost  «is»
DVFS_PGDIDVES Power Good Signall
—<< DVFS_PGD <14,15>
QSPI Select SW Signal
—QSPLCRDSW % osprcposw  <2>
LED/Tact Switch Signal

LEonsuid > oricomswo <212
<& GPLLEDMSW1 <212
—LLEDSW2 X5 celepmswz  <212>

CN1 :
ul
ur2
uss
ugg9 :

<3145
<314>

<3145

<239,1415>

<31011,14>

<15>

<214

<214>

R-CarH3 Si P
PM C BD9571MAV- M
CPLD 5M240ZMLO0

QUL G35 oL 092 UL R
Q4 UL Re

CNL.D43 CNI1.D89 UL E1 U88. E1
CNI.DB5 CN1.D88 UL E2 U8S. DL
QN1 D38 ONL Da6 UL E3 Le8. F1

C53 CNI.D85 UL.F3 U88. B9
N D23 NI Dog U1 G \me 1
CNI. D22 CNI.D94 UL G2 UBS.Cl
CNL.D65 CNI1.D92 UL HL U88. A3

CNL.C38 CNIL.C97 UL N2 UBS.BI1
CNI. C37 CNI.C95 UL P1 USS. E11
CNL.C36 CNI.C94 UL P2 US8.DI1

CN1. B46 UL C2 UBS. F10
CNL.B19 CN1.B98 UL. C4 USS.B5
CNL.B20 CN1.B99 UL A2 UBS. B6
CN1.B40 UL D3 UBS. B3

CNI. A46_CN2.1 ON3. 15 R625.2

R818.1 TR21.1 UL AR28 U72.5 U121.2
CNL.B50 R33.2 UL CL UB5.2 U38. 19 UBB. K8
SW9. 2 U72.51 UBB. HLO

CNL. B49 U88. B10

CNL. A79
CNL. A71
CNL. BS5
CNL. B81

UL. P39
UL T37
UL N37
UL. P38

CNL. C30 U88. D9
CNL. Al4 U72. 66

CNL. A4
CNL. B62

U72. 64
ues. C7

u8s. Ho

R615.2 U72.65 U88. J6
u8s. Cs

RS508. 1 TRI3.1 U72.26 UBS.JS

R825.1 U88. K10 U89. 19

o902
oz 3

R364.2 TRIO.1 UL R39 UBS. H3
R365.2 TRLL.1 UL R37 UBS.F9
R366. 2 TRI2.1 UL P37 UBS. Ka

R- Car H3 MODE Setting@

COM Express Connect or

BUS SW TCH SN74CB3Q@B245RGYR

e
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Layout Note:
Following signals need Ground guard.
O Matched trace length and Differential Impedance
cnia cnis cNic cNiD
401-55501-51 401-55501-51 401-55501-51 401-55501-51
o
A
Mandat ory 001 Mandat ory Mandat ory coo1 Mandat ory
‘a002 22 ) SI2_DATAPO  <d> Nandat or y(R- O v) ] AVB PHY INT 25 s avg pHy_INT 25 <10> Mandat oy Cooz Mindatory
A003 [ SI2 DATANO  <4> Mandat ory(R Orv) B RDO  <10> Nt h Cco03 ) 12 DATAN2 <> PMIC_GPIO1  <15> oos 1oy
A004 BKUP_TRG  <1315> Mandat or y(R-0rv) RDL <10 NG h cooa TDATAP2  <d> Nih .
005 o BKUPREQB  <13.15> Nandat or y( R Drv) BRD2  <10> Nandat ory Coos Mandat ory
4006 [ DVFSPGD <1315 Mandat or y( R Orv) BRD3  <10> Nt h coos ) 12 DATANZ <> Nih cwour <
A007 S CLKN <> Mandat ory(R-Orv) BRXC _ <10» Nt h coo7 TDATAPS  <d> Nth X <2
008 [5¢ 17 SZCLKP <> Mandat ory(R-Or v) TRXCTL <105 Mandat ory coos S8 Mandat ory
A009 [FA1g T SI2_DATAPL <> Mandat or y(R-Dr v) AVB_TDD  <10> Nt h co09 g1 KPMIC_GPIO0  <15> Nth DIg | QQSPI0SSL <2
£010 FATT SIZDATANI  <d> Mandat ory(R-Orv) AVBTDL  <10> Nt h L e S—— L BV R Nt EHMEN B8, = S
Mandat ory A011 ATy Mandat ory Mandat ory coi1 &5 Mandat ory
A012 [AT5 ) I3 DATANO  <4> Mendat ory(R-Orv) AVBTD2  <10> Nt h C012 Ei5 SPI0_103 <> N sPI0_01  <2>
A013 Aty SI3 DATAPO  <d> Mandat ory(R Orv) AVBITD3  <10> Nt h CO13 1y ScL <32 Nih 22 <2
A014 ATe PWMZ <1315 Mandat or y(R-0rv) AVBITXC  <10> Mandat ory Co14 ia—1 8 Mandat ory
A0t CPWRONn  <15> Mendat ory(R-Orv) A e e E— I
NEn Ao16 4TS T SR CLKN <> Mandatory(ROrv) | B016 [Bio—[—AVBMDIO 28 2055 sve wpio 25 <i0» core [S18 hooro_1ev b OPadi NC
v e SR o s pomtory( 0| G017 7Tﬁé it T — — ey ot o | oo we
Nth A019 350 @) LVDSO CLK P <4> Mandatory(R-Dv) i BO19 g5 <MDTO/BSn/GF1 22CANLTX  <3.13> C019 55— SCLOSD3 VL <2,15>
N 020 [R2Y LVDSOCLKN <> Mindatory(R 0rv)|  B020 o —— — oo [ I XSasmooe 18 <o H
Mandat ory £021 [R5 Mandat ory 8021 55— £,0 & oATAT o 07 Mandat ory C021 51 < Mandat ory Exata 5 DATALD GP1 14
NG h A022 SIL_DATANL  <d> NG h B022 | X C022 o5 Epr———<KGP6_16/0TG_EXTLP  <t> | =
NEh Ao23 423 o SIDATAPL <4 Nth B3 oo — O VI5TDATA GPo 04 coz3 [ B17 4_DATAI  GPO_12 2 STDATALL GPLT15
Nt h A024 58 &) SHCLKP  <d> Nt 8024 [-pat————pape——————————VI 5 _DATA5 G005 Mandat ory C024 Feoe—— T ——<OdePe 04 2> Mandat ory HDMILSCL  <4>
NG h h025 22 STCLKN  <a> NG h BO025 [goe—tagg VI 5_DATAD GPO_00 NG h C025 eoe——TEapie—— V14 _DATAS GP0 13 Mandatory > HOMI1_SDA
Nt h A026 [has £ SI_DATAND  <d> Nt h B026 [pay——faps VI 5_DATA3 GP0_03 Nt h Lo o —— Y VI 4DATA2 GPO_10 Mandat ory 8 HDMIL_TMDSDATAPO  <4>
Nt h 027 SIDATAPO  <d> 8027 [-pot————pape VI 5_DATA2 G002 C027 e EapE VI 4_DATA3 GPO_11 Mandat ory HDMIL_TMDSDATANO <>
NCh 2028 528 ) RXISDOVL  <2,15> Preferred 8028 55— L — V5 DATAL GPO 01 C028 56— by VI 4_DATAD GPO_08
Preferred 2029 A58 8 LVDSO CHL P <4> Preferred BO029 g0 ————————<&>CPals 2> bLev C029 &35 106 4DaTAL G009 Mandatory ) HDMIL_ <>
Preferred A030 LVDSOCHIN <> Preferred 8030 537X 030 ¢ _ X Mandat ory HDMIL_TMDSDATANL <>
Mandat ory 031 33— Mandat ory 8031 [-pap—% ? Mandat ory cos1 -e—— Nendat or y
Preferred A032 235 ) LVDSO_CH3 P <4> 8032 535 1 Co32 [E55X Mandatory ) HOMIL_ <a>
NG h A033 [HAse LVDSOCHIN  <d> NG h B033 ooy + C033 g Fpm——<KEXTLPO  <3» Mandat or y HDMIL_TMDSDATAN2 <>
Nt h Aozs 58 &) LVDSOCHOP  <4> Nt 8034 [pot 1 Co34 3 —— VI 4_DATAG GP0_14 Mandat ory o s ——KBKUPCTRLIL  <r15>
NG h A035 h32 LVDSOCHON  <d> NG h B035 oo CO35 ege——T g VI4_DATA7 GP0_15 A — —— — Vi ksor GPL 18
Nt h A036 £ LVDSOCH2 P <4> Nt h 8036 [p3rX C036 g ay V1 4_DATAS GP1700 Mndatory 8 HDMIL_TMDSCLKP <>
Nt A037 A% LVDSOCH2 N <> Nt h B037 [ag———<ODMSIOF1_SYNC/SSL WS4 <213> e E———T O/ SR Y Mandat ory T HOMILTMDSCLKN  <4>
Nt h £038 A58 DMI_CEC™ <> NCh B038 36X C038 30— ons V1 4_DATAIOGP1 02 I ExX Wby BoterRouTe Y] Yo @117
Nth 039 Fagg HDMIL_HPD B39 [pyo——————<<$)SCIF0_SCKI2C2 SDA  <2311> o9 Hoa 4_DATAT1GP103 Ak ele7
Nt h A040 [, b oM <315 N 8040 o7 PWMIIRQZNDUDISP  <3> Nt h C040 33X Ntk .
Mandat ory Aoa1 Mandat ory 8041 [z Mandat ory Coa1 ez - Mandat ory
Nh A 0_18 > Nth B042 573 > WEONGP1_25/CAN_CLK ~ <3> €042 575 ExAS X_DATA12GP1_04 ExAL0
Nt h PRESETn 18 <2.391315> Nt h 8043 <> coa3 X_DATAI3GP1_05 4_CLKENS GP1_19
Nt h 2 118 <3 Nt h Boaa [o1t——] g coas [S52 PwML <13 Nih
NG h DL <3 NG h BO045 [qe—Fsgn %) SD3_DATLY > Co45 ¢ FSCLKST — <3>
Nt h % TRSTn 18  <3> Nt h 8046 (B0 €S0 Xcson <31z Wi Nt h cods i CO <28 _24/CANORX  <31314> oo
Nt h e Nt h 8047 o1  PWR E Nt h Co47 eam <13> 292 o (Dor2v
Nt h TCK 18 <3 Nt 8048 [536—1 EXAZPWNO  <31013> NG h C048 Eao EXAUDIO_CLKB  <2>
Nt h SAVSTIGPT_QOPMIC _ <3,15> Mandat ory BO49 [peo———————)>PRESET SYSz  <13> Nt h C049 Gag W~ <2p> Nt b 5 DDSCF2RXOCN <2>
Nt h ———KVSIOF1_TXDILVDS BLEN  <213> Mandat ory B050 523 ——1 KPRESETOUTn  <3101113> Nt h C050 [eor DAT3Y <2 Nth 5_VSYNG#  GPL_09
Mandat or Mandat ory 8051 [-per——4 Mandat ory cost -oer——1 Mandat ory 1 08
M ——————<O>MSIOF0_SCK  <2> Nth BOS2 [g25 SD3_CLKV <2 €052 [—Ge5 {DVLDO’SDZ Nt h e
Nt E— G L Nt h 8053 5201 7spAs QY CP200IRQ0N <35> VLDO_ 25V C0S3 -G8 4_FIELD  GP1_16
Nt h B054 [2e———1—7o2re——SS00 AVB_AVTP_CAPTUREISDAS _ <2.10> = Cosa |-Ee—— <K GP2_10MSIOF2_SSUPHY RESETn 210>
USBst veuS” <> NG h e E— 2AVE AVIPMATCHISCLS  <210> oS5 Gee— A ——— Vs DATAY  GPL I3
f——————<UsB3a0vBUS  <4> Nt h B0S6 [~ga7 2> P2 €056 E27 PvLoo_soo EA YUSB2.0VC <>
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Nth A062 [R5 %(—);usszo,m <d> Nth B062 g5 <313> Mindatory(R-Drv) ! C062 G5 SIO_CLKN ~ <4> Nth 7:@:3 USB3LTX P <4>
Nt h A063 [hog————————<&SCIFLSCK <2 Nt h 8063 MSIOFO_SYNC ~ <2> C063 ¢ DI WPV <2> o a— USBILTXM <>
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ey o s cons <o e g ey Apemeon B S0 e S G o S
NG h 072 3 SHSCIF2 HRXISSI SCK78  <2> NG h 8072 575 RXP <> Mandatory(RDrv)|  CO72 [&rs——1 CSIODATAP2  <d> Nih o — USBI0RX M <d>
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<14>  EX_PWRONN

+5V

from CoMExpress

AC Adapter
cnis

&
vap3 D50V
©
R413 RSTBMODE
10k (Low=Level, Hi=Pulse) R414 33
0603 8k
+1-1% csa1
<14>  RSTMODE SW )——————— ¢ thermistor 0603 :gy V3P3
from CoMExpress 1608 34
. R416 35
i vaPs  vap3 NL 68k ASND
i 5 o 10k +1-1% ©530
i 608 | | o603 1007
16V
Y% 1608
AGND R g mazs
RSTB 1k AGND
Low :Resotor DDR backup reed 10520 Do not stuff oeos | o603 uze
High : Active (awake reset) RSTB - Internal
R813 0 68
rste  PUll-up(100kV3P3)  ocp
0603 N with schmid
<13>  PRESET_SYSZ_PMIC )} RSTBMODE
from CPLD RB62 0 51 MRB: Internal
P PRESETn 18 <2301314>
0603 MRE DUl up(100k v3p3) PRESETE -
sws swo w INT_B 5> GP2_00IRQIN  <3.14>
<1314 PWM2 sync SYNC: Internal "l
[ E— I pull-down(100k)  pyrs_pep S>> DVFS_PGD  <13.14>
<3 llc_DVFS ScL 481 i2c_scL
<3 IC.DVFS_SDA 12C_SDA
N o <
70
314> AVSUGP7_00PMIC
S14s AVS2GRT OUPMIC gi“ A0 AVSOIAVSL :
SKRPABEO10 SKRPABEO10 - Internal puil-down(100K) -
KUP_TRG 3> BKUPTRG <1314
46 BKUP _CTRL 11
BKUP_CTRL > BKUP_CTRL_11  <7,14>
PWRON Reset <13>  BOOST > Tanost iﬂffgw:."('fégﬁi - #
! > X RS K BKUPREQE <1314
Switch Switch BKUP_REQS -ReQ
vips  vaps
© ©
BKUP_REQB
Do not stuff DDRQ 1.1V Internal pull-down(100k) ;
i 2R770 R771 Do not stuff
D33V D33V D33V DIV {3 10k 10k
&5 & © ilosos_ | os03_ i
Ra35 49
R4S, Rd38 RAT RA440 0 GPIOO PMIC_GPIO0 <14>
10k 10k* 10k* 10k 0603 50
063 = 0o6a = ound 3 ose3 5] o P01 PMIC_GPIO1 <14
VLCTRL R768 R769
10k 10k
214> SCIFO_RXISDO_VL SDOVL_ 79, 5 w1 0503 ¥ 0603
SD2_VL 81] SDL VL
2,14: SCLO/SD3_VI SD3 VL 82 35
@16 VL SDIVL
| JR;‘F ]R:m ?;{55 i I12Cslave address: 0110_000x
i 0603 3 0603 0603 | Read:0x61, Write: 0x60
[ VVVVDVOVV\OIS(IA"
/77 /7
Do not stuff
BDO5TIMWYM
D33V
SML-PLIMT  R747 12C EEPROM for PMIC
I74
teois uz2 vap3
BR24TO1FVM-W. ?
TR20 ic DVES SCL 6
| RELCOOIUNTCL L vee
IIC_DVFS SDA 5 s C565
PRESETn 18 1 TR21 DA vss 4 0.1uF
| REICO0IUNTCL o 10v
2 0603
AL
A0 wp
AND ASND  ASND
Ds.Ov [Design Note]
< LEDS turns on aer detecting DS 0. 12Cslave address: 1010 _000x ~ WP=GND means writeable.
s R g ackUp Read:0xA1, Write: 0XAOQ VCC range=1.7V ~ 5.5V
VR=19V .
VR=1 R759 R760 v:e:zasv ook Layout Note:
It = (V-19V)/2.0k = LS5mA 2% 2% It = (5V-19V-03V)20k = L4mA
Wr = (BV-1'9V) * 1.55mA = 4.805mW. 603 0603 S5V Asvesn: LanA =Sz GND can be changed to MASTER GND,
0603size: S0mW (max) Ganisce: Som if to connect AGND is difficult.
LED14
MLPLIMT MLPLIMT
g| velowsh-Green Z| Yelowsh-Green
5V LED Back up LED
TR3D
BKUP_CTRL 11 1 REICO01UNTCL
o Layout Note:
BD9571MWV-M has a exposed pad at bottom side.
CONNECT to MASTER GND.
TOP VIEW of BD9S71IMWV-M
max 8.0[A]
L104 NFM3IHK223RIH3 Y
260hm_100MHz Rated Current=10A 3216
Rated current=¢ 6 0A
3
ot
89
L105
260hm_100MHz
Rated curent=5 04 coos | coor | cose | caon
1 1000F ==100uF == 1000F =0.10F
ot 16V 16v 16V 16v
3225 | a225 | 3225 | 1005
2
AdND
Power Supply Connector for CPU FAN|
Place Top Layer.
Do not stuff.
vectavoRALL 060E
o000
1d
05,0V (HRALZ 0603 233 _ _
o 343 3pin  2pin  1pin
22041031 CPU FAN Connector - Top View

D5.0V=5.0V trace width is 10mm

7+

I

ASND PEND
2in1 FET D50V G PoinitGrotind (Bt hmber of Via need 6 consider):
uz; o Q Connect each other by Layout too
VBAIN VOD_DVFS
vess 9 Leow  Lose
‘;S‘;F ?;CF DVFS0.8V trace width is 16mm
. o ovea L8 Y NE- AL 08V MAX 168)
- NP9 0.500V - 1.200V (25mV step)
V3P3IN 83 Rais cs31 PGND PGND DVFS08V
BOOT_DVFS ¢ 0603 0.1uF - DVES0.8V
107 ODFCULOSS0 Rtz
85 T os0 )
SW_DVFS am L83 gz
usan
RazS, . 470 . C532 [04uF
87 21| 5603 W15~ 05031 [0V €533 | 534 | €535 | €536 | €537 C999 | C1001| C1002| C1000| C1003
LG_DVFS | 100UE-T 100U~ 100U~ 100uf== 100uF 1= 100uE" = 100U 100U+ 100uE== 100uF
| Ra26,\ 10k o v av av av av av av av av av
- 0603 Wi 2002 | 2012 | 2012 | 2012 | 2012 | 2012 | 2012 | 2012 | 2012 | 2012
88
PGND_DVFS
ronBy
REMOTE EDvES PIC VSSSENSE
2in1 FET D8OV FB_DVFS/REMOTE_M_DVFS 77
VBD_v009 [¢22 Layout Note:
gsa lce?s lcsAo these are led from the neiborhood
OduF AuE of SoC ball in pairs. VDDO.8V trace width is 8mm
Tooe pred 0.8V MAX 8A
HG_vboo -2 1008 522 MP8 o Y
- 0.500V - 1.200V (25mV step)
23 Rawm csaa PEND PEND  VDD_RSP VDDOSV
BOOT_VD09 0603 0.1uF VDDO.8V
T SPM3020T-RISM-AR
21 0603 154 15uH *
SW_vpos AR 3230 89A
ussB
. 0.not stuff
Rasa, 1 coas) (00220 T ;
19 a4l o 0603 " +-1% | 10051 50V C546_| C547_| C548 | C549 C1004| C1005{ | C1006| C1007 |
LG_VD09 1 | 47uF 47UF: 47uF: 4TuF 47UF: 47UF [ 4TUF == 10uF i
R436,,, 160 | 10V 10V 10V 10V 10V v i | 10v 16V H
= 0603 W+ ] 012 | 2012 | 2012 | 2012 | 2012 | 2012 || 2012 | 1608 |
PGND_VD09 18
7
> vpo9 32
VD09 (¢35
FB_VD09 "
o5V o554 DDR_IN FEF] VD()lgé_?yout lr\llole iborhood ooy 1.2y DDRO_LBV/DDR1 1.8V
0 ' (MAX 350mA) this is led from the neiborhoo DDROIBW (1.8V MAX 170mA)
oorm AN of SoC ball. ? G o
54
DDROC 23 * (%
DDR1C
D5.0V
555 \/DD_DDRO C556 css7 DDRO_1.1V trace width is 4mm
VDD _DDRO (52 o (MAX 1260mA) o 11 privil o S (11V MAX 4A)
VDD_DDRO 1608 DFE201612PD-R24M - AGNI 1005 AGNI 1005
pEND 155 ey 0.24uH
Sw.poro E 2016 0 "44A ‘Panatsuft_
A 59 DnnmsLu . 560 cxm C558/ [ 0.LUE*
SW_DDR0 RMD 0" C559 100uF 100uF
venooomo [ i T T
PGND_DDRO 2012, 2012
2
DIS_DDRO [#-g5-
FB_PDRO aov VoD DORL FB_DDRO Layout Note:
The blanch point is led from the neiborhood of DDR. S
C56L MAX 1260mA] P DDR1_1.1V trace width is 4mm
36 oo ( mA) MP6 DDRL 1.1V =
voo_oors |5 i BRR1L1v ? (1.1 MAX 4A)
X 1608 DFE201612PD-R24M
38 B 02001
SW_DDRL 55 206 70 aan T
“ooR1 50— csee | caa
SW_ODRL g e o T00uF == 1000
a1 o803 oe03 oy, Tw T
PGND_DDR1 [43—
PGND_DDRL 42 2012 2012
43
DIS_DDR1 [t45
FB_PORL sov VoD VD18 FB_DDRI Layout Note:
The blanch point is led from the neiborhood of DDR. :
CS66 - (MAX 2060mMA! P D1.8V trace width is 3mm
7 10 ( mA) uP3 L8V
YD0_VO18 g gmv DLAV (1.8V MAX 3A;
- B DFE201612PD R3S 1.625V - 2.000V (25mV step)
SW_vD18
Swvole et 2006 00 "39A l??fg
11 10v.
PGND_VD18
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