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Sparrow Hawk

Title

Block Diagram
POWER/I2C_RAIL
R-Car V4H_EtherAVB
R-Car V4H_INT/12C
R-Car V4H_MMC/QSPI
R-Car V4H_PCIE/CSI
R-Car VAH_LPDDR5 0 1
R-Car VAH_LPDDR5_2 3
R-Car V4H_POWERL1
R-Car V4H_POWER2
R-Car VAH_POWER3
R-Car V4H_POWER4
R-Car V4H_GND
LPDDR5
QSPI_FLASH
uSD-Slot
V4H_POWER_CORE
POWER_PMIC
USB_PD Powr Input
POWER_IO
Ether_AVBO
JTAG_DEBUG
MODE SWITCH

PCle to USB
PCle_CLK_M.2
DSI_to_DP
CANFD_IF
CSI_IF_CN
Audio_Codec
IO_FAN
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Sparrow Hawk Block Diagram

W77Q51NW
SPI Secure

LPDDR5

8/16 GBytes Flash

DDR QSPI

Y v

) ——
f DSl to eDP bridge
Display port GbE PHY
PRI SNesDsIse  [€——DsIt <«—RGMI— 3| KSZ9031RNX <—>' R
-
. P — —
Pi Display CN [« DSI0——— [ —HSCIFO——— )| FT2232H-56Q |« > Debug Serial CN
L Q €—HSCIFI—— 3|
P - @
i Cam X cslo >» €<—JTAG > 2 JTAG CN
—_—
Headset CN T
(€—PCle4_0 x 2L M.2 Key-M
eEtE MSIOF—p] RB .NVM
DA7212 R _C a r V 4 H  €—PCled_0_CLK: > e
" J -
Audio In CN RA RC

PCle CLK Generator
9FGV0441

CAN TRX [ €——CANFD3—p
MCP2558FD X 2 |€——CANFD4—)

«€—PCle4_1_CLK PCle to USB3.0
uSD slot < SD/mmc PCle4_1x IL——{ uPD720201
A

)
3| USBPD SINK EMIC

(USB PD) ”
R9A02G011 RAA271005 Extension CN

)
Buck Controller
RAA489800 DC_5w j

CANCNXx2

USB 3.0 Type-A

USB 3.0 Type-A

USB 3.0 Type-C

Power In

USB 3.0 Type-C

——)

)
Buck Controller

ISL85009 bc_s3.3v %
———

RETRONIX

Block Diagram
Sparrow Hawk
T




POWER_RAIL

12C_RAIL

PD_3V3
3.3VI0.15A %
D3.3VI_A
Y RAA271010 3.3V/0.2A
H VDDO.75V Audio Codec [Ds.0v1 A]
H RAA271011 -
; 0.75vi18A DA7212 SaVI0ZA |
DDR0123_D1.8V P1.8V_A l
1.8V/0.5A 3.3V/02A
H ]
§ DDR0123_D0.5V
i O SVEEA SPI Flash
H == S25FS512SDSNF i
7 e V4H_SOC
/ RAASTIoNG 0.8VI12A 5V/4.12A LPDDRS TCA9544A
/ ity DDR_PMIC_A MT62F2G64DSEK
£ 1.05V/2.5A e —— - —
/ lJTAG Load Switch _{usD] Audio_Codec
- ) o D18V L= TPS22006 >0 DAT212
( cVBUS ¢
| usePD STEA 33VI0 15A LBV2A 1SL80510
= D1.2v
4 D3.3V Spec:lout=1A | — 1.2V/0.23A 1 PCle CLK
V, Total:2.5A ales i 9FGVoaaL
7 12VI017A [ AVDDH_CPU |
3.3VI0.12A
/7 s;:l-fgj:; " AVB_D2.5V TX PHY [ DVDDH_CPU
7 s 2.5V/0.03A KS$29031 2.5V/0.03A
b 9031_D1.2V
& 1.2V10.22A
[ usBsoxz
¥, D5V01_USB POWERSWITCHX2| | T _J TCA9517-Q1 i _
Total:4.4A ISL61853 [ usBsoxz | I
TYPEC i
(e . ROA02G011 VADP RAAABAG00 D5.0V1 DSOVALCAN 1.2V/0.05A
[Gannectar] SOviEA Tov AR Specilout=20A | L, 5V/0.2A Y | Pi CAMERA CN_1
: eff:85%=18.1A : Total:0.2A : TCA9517-01 -
Device IC "
p— _. { D5.0Vi_CAN }
POWER SW / 4 il 5.0vi02A
D3.3V1_CAN CANTRXX2 i 12C Bus Repeater c oo
MOSFET J 3.3V/0.2A MCP2558 { D3.3Vi CAN } TCA9517-01 xternal
= I 3.3VI0.2A
RegulatoriLDO i st 2cd
H 1.8VI0.11A TCA9517-Q1
Power loadin: 5,
9 4 ps| --> Mini DP {DP_PWR_CFU}
*Frame color meaning Slephates S.3V0.R
P1.8V [ D1.2v_DSI }
1.8V/0.66A 1.2V/0.05A eV
1SL8033 TCA9517-Q1
1SL85009 AT Spec:lout!=3A PCle CLK P1.8V RAAZ71005
Spec:lout=9A AR TEn eff:85%=0.78A 9FGV0241 1.8VI0.35A
eff:66% - - Spec:lout2=3A D3.3V1 USB Synchronous
eff:85%=0.84A 3-3WO_2A Buck Controller N
P1.05V PCle --> USB ! ' RAA271010
1.05VI0.71A uPD720201 P1.05V USB
1.05V/0.71A
D3.3V1_FAN —
3.3V/0.2A L_FANCN
D3.3v1_csl _CSLCNX2
33VAA DSI N
D3.3Vi_M2 -
3.3VI27A LIS
DP_CN
40PIN_CN
RETRONIX
: POWER/ 12C_RAIL
Al Sparrow Hawk fis
P s




AVBO_RX (RX_CTL,RXC,RD[3:0))
(1) Matched trace length.
(2) Impedance= 50 ohm

AVBO_TX (TX_CTL,TXC,TD[3:0])
(1) Matched trace fength.
(2) Impedance= 50 ohm

AVBO_TXCREFCLK_V
(1) Impedance= 50 ohm

22

AVBO_RX_CTL_V
AVBO_RXC_V
AVBO_RDO_V
AVBO_RDI_V
AVBO_RD2_V
AVBO_RD3_V

AVBO_TDIV

AVBO_TXCREFCLK_V
AVBO_MDIO_V
AVBO_MDC_V

GP7_10/AVBO_RESETN_V

22

AVBO_PHY_INT_V
AVBO_LINK_V

EtherAVBO

>
=

;

AVBO_RX_CTL

x|
fad

L

AVBO_RXC

>
9

|

AVBO_RDO

3|

i}

AVBO_RD1

>
)

f

AVBO_RD2

>
iy

!

AVBO_RD3

AG3

AGa | AVBO_TX CTL

AP3 | AVBO_TXC

AE3 | AVBO_TDO

AE4 | AVBO_TD1

AD4 | AVBO_TD2

AVBO_TD3

>

02
AHS ] AVBO_TXCREFCLK

AGE | AVBO_MDIO

At | AVBO_MDC

AG6 | AVBOMAGIC GP7_1

:

2 AVBO_PHY_INT

3|

AVBO_LINK

AVBO_AVTP_MATCH
AVBO_AVTP_CAPTURE
AVBO_AVTP_PPS

Y

EtherAvB1
AVBL_RX_CTL
AVBLRXC
AVB1_RDO
AVBI_RDL
AVB1RD2
AVBLRD3

AVBL_TX_CTL
AVBL_TXC
AVBL_TDO
AVBL_TD1
AVBL_TD2
AVBL_TD3

AVB1_TXCREFCLK

3 100547k 4\ R711 ey
AVBI_MDC

AVBI_MAGIC GP6_0:

ABSY| AVBIPHY_INT
AVBLLINK

BRRRRE AREREe

AVBL_AVTP_MATCH
AVBL_AVTP_CAPTURE
AVBL_AVTP_PPS

22>

EtherAvB2
5| AvB2 RX_CTL
| AVB2 RXC

5 AvB2 RDO
2
L)
2

=

AVBZ_RD1
AVBZ_RD2
AVBZ_RD3

- AvB2_TX_CTL
1| AVB2_TXC
3| AVB2_TDO
1 AvB2_TD1
1 AvB2_TD2
H AVB2_TD3

—p AVB2_TXCREFCLK
- AVB2_MDIO

- AVB2_MDC

AVB2 MAGIC GP5_0!
AVB2 PHY_INT

H AVB2_LINK

)

4

T
& Ave2_AVTP_wATCH
1005 4.7k y\ RT10 AVB2_AVTP_CAPTURE
R AVBZ AvTP PPS  GP5_

TSN
VDDQ18_25_AVB

TSNO_RX_CTL
TSNO RXC
1.8/2.5 1.8/2.5 TSNO_RDO
TSNO_RDL
TSNO_RD2
TSNO_RD3

TSNO_TX_CTL
TSNO_TXC
1.8/2.5 1.8/2.5 TSNo_TDO
TSNO_TDL
TSNO_TD2
TSNO_TD3

TSNO_TXCREFCLK
NO_MDIO

1.8/2.5 1.8/2.5 TSNO_MDC
TSNO_PHY_INT

TSNO_LINK

1.8/2.5 /P405  TSNO_AVTP_MATCH
GP4_06 TSNO_AVTP_CAPTURE
IS

P7_0: P4 08 TSNO_AVTP_PPSO
GP7 01 GPA02  TSNO_AVTP_PPSL
CP700 /1 8/72.5

1.8/2.5
1.8/2.5
SSl
VDDQ18_33"SP1

1.8/2.5

ss1_sck

SSLws

ssi_sp

AUDIO_CLKIN
AUDIO_CLKOUT

GP6_
GP6_11

Gheto ) 1828
1.8/2.5

1.8/2.5

1.8/2.5

GP5_

@ 1.8/2.5
V4H

Wiy W

FEear

5
%s R709 , 4.7k 1005

a W E
M

Y32
Y31
Y34

Y35
Y36 ({
2

Z

R-CarVaH_rev0r3
REAT79G3LAD1BA#YI0

SSI_SCK_V 30
SSLWS_V 30
SSISDV 30

AUDIO_CLKIN .V 30
AUDIO_CLKOUT_V 30

RETRONIX
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Layout Note:

gnals need Ground guard and Kept as short as f
EX SETN_18

uis
CPG(1.8V) AVS(3.3V)
NI_01005 XTAL 18 AE36
XTAL LS
AVSD [ ——————————————))AVS0 18,19
ALG
B — e YL
| NX20165A-16.6666MHz/8pF/50ppm AVSL »
DL8V
EXTAL 18
AB36 | exraL 1
INTC 10K
R2 1005
0 AG33
1005 1.8v Nl
18v N35
GPO_06 WD17 IRQO N ((GPO_OGINTN_DPMDI7V 24
HUHTLGOLE 8668671 1RQO, IRQL, 1RQ2, IRQ3 I ——< G R
(VDDO18 33 SP1Z N33
DL8V pL8v 18v 1.8V/373V) MO RQ2 B (IRQ2MDO_V_CPU 24
N32
i DL8V ? x2 MD31  IRQ3 < IRQIMD3LV 24
c3 N pp— T 0 EXTALR 18 AF35
0.1uF 005 EXTALR
1005
16v
NZ20T6SHA32.768kH2/71ppm]
12C
VDDQ18_33_12C=
PRESETN 18 aca|  RESET ¢ 1.gvl§_3V)
18,2327 PRESETN_18 PRESET# Lev
scio A Qo saL 2
SDAO 12C0_SDA~ 24
1022,2427 PRESETOUTN 5 PRESETOUTN AB3L | oeserours 3
<! PMIC_VIO R7 c

cs 1005 47K
O.LuF | |16V 1005

w| o
e
4 2 ERROROUTn_SOC AG31

19 ERROROUTN B8 O ERROROUTY 1 gy scu1 48 Qs 2
E R9 SoAL >12C1_SOA 29
i a7k
SN7aviTIZEDCK | 1005
PMIC_ViO
c6 1005 77
OLuE | 16V
o
vee AK3
/ﬂ scL2 S1aca_scL 29
1o e o R10 o 4 2 cvm_ouTn soc [V so2 Ak 22 20
1005 = 1.8v
E R11
i a7k le-
SN7avITIZEDCK | 1005
D18V DL8V /77
©
scia [AKS DA
RI3Z & R14 RI5 L RI6 & R17 RI18 K | SDA3 > 12C3_SDA 31
a ¥ 4k 4k Fam T oark 1005
1005 | 1005 1005 | 1005 | 1005
scLs A2 . l2ci scL 31
e em—" Nt ey
©
8 ™S 18 ) AK32 DBG(1.8V) 3
LR TRy Ak ooutis e | R s
= R21 1005 TDO 18 J AJ34 | DCUTCK_LPDCLK 47K 47K TCA9517-Q1
23 T00_iB B2l 0 1005 0 I8] A Cmo0 Lroo AT At
ToL18 DCUTDLLPDI vcea vees
ROYn 18 9 :
23 ROYR_18 R27_ 01005 L AH33 | b cuRDYH LPDCLKOUT scis A o2 I a— scla scie — 5 PMIC_SCL 18,19
Sors b
23 TRSTn 18 R0 _yy0 1005 el A3y cyTRSTH_LPORSTE 3 {span spas [-2 — S PMIC_SDA 18,19
D18V 5 R31 0
1 g CPL GND EN 1005 1 gCP2
R705 R706 R707 R708 1 cP3 1 cPa.
NLO & NLO & NLO & NLO — e
1005 $ 1005 § 1005 3 1005
>0 Not Stu SYSTEM
R701 4.7k 1005 Qig? BSMODE
ABLY resTy
ALY rest2 L
ALY tesTa V4H
; User Mode RCaVAF_fevora
: User Mode REATTIGILAOIBARYI0
TEST2=0; User Mode
BSMODE=0; Normal operation
A A

RETRONIX
R-Car V4H_INT_12C

‘Document Number Rev

Date: Gesday, January 13, 20
T



SD (CLK,CMD,DAT[3:0])
(1) Matched trace length.
(2) Single ended impedance = 500hm
(3) Distance of SoC and SD Slot < 50mm

[Design Note]
[69)

CAN_CLK needs to have ground guards 25 can_cLk
(2) Single ended impedance = 500hm

[Design Note]

(1) CLK_EXTFXRICANFDS5_RX needs to have ground guards

(2) Single ended impedance = 50ohm AE33
31 GP2_O3IFAN_SENSE
25 GP2_00/USB_RESET e
26 GP2_02M2_RESET AD32

R-Car V4H_MMC_QSPI

UIN

Layout Note:

als need Ground guard and kept as short as possibie
K_18

AL

17 SLOT_SD_DAT3V <& A
17 SLOT_SD_DATZV <ES————A8%
17 SLOT_SD_DATIV <&S———— K
17 SLOT_SD_DATOV <& L

B R e — e a

17 SLOT_SD_GLK_V
R717 ), 4.7k 1005 AG35
AL33

17 sp_cpv

2BHDYSv_D3av R713, 47K__1005 __AL32
AB36
AB33
24 CANFDO_RXIMD3T St

24 CANFDO_TX/MD36

AC35
31 GP2I3PWMIB E>——————— AC3S
3 G212 &KS—m— ACIH]

AC34
28 CANFD3_RX o34
28 CANFD3_TX AD36

AD34
28 CANFD4_RX N
28 CANFD4_TX AD35

51 crztspwnr sz
3 Firve

2427 GP2_OLMDTO

R T ——
31 cPood S—————— ADILY
31 GP2l0s

24 GPO_OLMD35_V

24 GPOLOZIMD3EV < —
Ocrer |
21 GP8_12/PG_D33V1 A

24 GP8_13D27.V

1 AF33
Ocpw arx

21 GP2_07/D33V1_EN

MMC
(VDDQ18_33 SDHI

1.8

V/3.3V)

MMC_SD_CLK

MMC_DS

sp_co
sp_wp

GP3_12

CANFD(3.3V)

CAN_CLK

CANFDO |

CANFDO_TX

CANFD2_|

FXR_TXENA#

RX  STPNT_EXTFXR MD37
FXR_TXENB#  MD36

RX

CANFDZ_TX

CANFD3 |

RX

CANFD3_TX

CANFDA4._|

RX

CANFDA4_TX

CANFDT_|

RX

CANFDT_TX

FlexRay(3.3V)

CLK_EXTFXR  GP2_03/CANFDS_RX
FXR_TXDA P2 00/CANFDL TX
RXDA_EXTFXR GP2_02/CANFDS_TX

FXR_TXENA#

FXR_TXDE

B

RXOB_EXTFXR

FXR_TXE

GPI10
GPO_00
GPO_01
GPO_02
GP123

GP8_12
GPB 13y

TPUOTOO
TPUOTOL

NB#

VDDQ18 33 SPI
D35 1.8V/373V
D33

VDDQ18_33_12C
027, 1.8V/3.3V

GP2_0B/CANFDG_RX 3.3V
GPZ_O7/CANFDB_TX 3.3V

V4H

QSPI(1.8V)

QSPI0_SPCLK:
QSPIL_SPCLK:

ssL

QSPIO MOST.I00
QSPIO_MISO 0L

PI0_102
QSPI0_103

ssL

QSPI1MOST.I00
QSPI_MISOTI0L

QSPIL_I02
QSPIL_I03

RPC_RESET#
WPt
RPC_INT#

HSCIF

(VDDQ18 33 SPI=
1.8V/3.3V)

SCIF_cik

MD1 HSCKO

MD22 HRX0

Wa HTXO

MD2  HRTSO#

MD3  HCTSO#

GP125 HSCK3
GP1 24 HRX3

GP128  HTX3

GP1726 HRTS3#
GP127 HCTS3#

GPz_o1/canFD1 Rx wpTo (VDDQ18_33 SPI=

1.8V/3.3V)
D10 MSIOF0_SS2
D9 MSIOF0_SS1
MD7  MSIOF0_SCK
ND8  MSIOF0_SYNC
NDS  MSIOFD_RXD
D6 MSIOFO_TXD
NDI8  MSIOFL SS2
ND16  MSIOF1SS1
ND14  MSIOFL SCK
ND32  MSIOF1_SYNC
ND11  MSIOFI_RXD
D13 MSIOFL_TXD
ND25  MSIOF2_SS2
ND24  MSIOF2_SS1
MD21  MSIOF2 SCK
ND23  MSIOF2_SYNC
ND19  MSIOF2_RXD
D20 MSIOFZ_TXD
GPO_07  MSIOF5_SS2
GPO0B  MSIOF5_SS1
GPO_11  MSIOF5_SCK
GPO_09  MSIOF5_SYNC
GPO_12  MSIOF5_RXD
GPO_10  MSIOF5_TXD

Single impedance = 500hm(+/-10%) each <20pF

>>QSPI0_SPCLK_ 18 16
Single impedance = 500hm(+/-10%) <20pF

3% QsPIo_ssL_18
> QSPI0_MOSI_I00_18 16
2 QSPIO_MISO_IO1_18 16
9 QSPI0_102_18

S QSPI0103 18 16

%)

'QsPi0_0s 18 16
> QSPI0_I04_18 16
> QSPIO_I05_18 16
> QSPI0_I06_18 16
»QSPIO_I07_18 16

AT33 single impedance = 500hm(+/-10

Single impedance = 500hm(+-10%)
QSPIO_RST_18 16

L S
X QsPOINTTIS 16

Layout Note:

QSPIO(SPCLK,SSL,10x)
Distance of SoC and QSPIFlash < 30mm

{Foliowing signals need Ground guard and Kept as short as possit
CIF_CLK_SOC_V
e K soroksocv e
“g%—«—» HSCIFO_HSCKO/MD1_V 24
W33 < HSCIFO_HRXO/MD22 V 24
[was & HSCIFO_HTXOMD4 vV 24
[Wes <% HSCIFO_HRTSONMD2 vV 24

pwss X HSCIFOHCTSONMDIYV 24

Ao E GP1.25/SL_SW2_V 31

AASe GP1724/SL_SW1V 31

P < cGPigHsCRR M3 Y a1
P & GPi26HSCIFS HRTSIN Y 31
Pt X5 GPI27MSCIFEHCTSINV 31

35—«—» MSIOF0_SS2/MD10_V 24
[Vazs % MSIOF0_SSUMD9 V24
[Use % MSIOF0_SCKMD7 vV 24
Cvee % MSIOFO_SYNC/MDB V24
Ve % MSIOFORXDMD5 .V 24
<> MSIOFO_TXDIMD6_V 24
;g%—«—» MSIOF1_SS2/MD18_V 24
(e MSIOFLSSUMDI6 V 24
Mg S MSIOFL_SCKMD14 vV 24
[Uga S MSIOFLSYNC/MD32 v 24
s MSIOFLRXDMDILV 24
[S————————————————<)> MSIOFL_TXDMDI3 V 24
R31 -
[Rae ISIOF2_SS2/MD25_V 24
M35 S MSIOF2. SSUMD24 V24
[Tag S MSIOF2_SCKMD21 v 24
M6 <X MSIOF2 SYNC/MD23 vV 24
m—§ MSIOF2_RXD/MD19._V 24
<) MSIOF2_TXDIMD20_V 24
T3t GPO_OTIMSIORS SS2 v 31
R36 GPO_OBIPMIC_SSP_V_ 19
P32 GPO_11/MSIOF5_SCK_V 31
P36 GPO_09IMSIOF5 SYNC V 31
P35 GPO_12/MSIOF5_RXD_V 31
GPO_10/MSIOF5_TXD_V 31

R-CarvaH,

TevOres

RBA779G3LA01BA#YJ0

6 SCIF_CLK_SOC_V &

NZ2016SHA[24.0000MH2/50ppm]
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PCIE each five pairs.
(1) Matched trace length.
(2) CLK: Differential Impedance= 1000hm

R-Car V4H_PCIE_CSI

Layout Note:

nals need Ground guard and kept as short as possi
) VTHREF

{"Foliowing
VTHSEN

Trace like as differential pair.
5> VTHSENSEO 19

VTHSENSE csi

. 10
(3) RX/TX : Differential Impedance= 850hm Do Not Stuff e ©@THL (1) Matched trace length.
A : PCIEO(2lane) T.SENSE Through Hole (2) Differential Impedance= 100 ohm
26 PCIEO_CLK_P
\ LRA0 4y NLIOGI005 1% LABSy e i p VTHSENSEO
26 PCIEO_CLK_M ANS § pCiE0_CLK M 29 CSI0_DATAPO
VTHREFO 29
VTHREF 29
26 PCIEO_CLKREQN A3 peieo_cukreqr > QT 29
Through Hole
YA AT2 29
26 PCIEO_RX0_P 6 L2 peiEo_RX0_P > VIHREFO 19 29
26 PCIEO_RX0_M ARZ§ pCiEo_RX0M
26 POIEORXL P N ATa) L After tying the GND side of both C9 and C10, 2
% R V) ARa) POEL R tie to the internal GND plane. % e
26 PCIEO_TXO_P 1005 16V C11 | |0.22uF PCIEO TX0 P_18 SOC AP1 PCIEO_TXO0_P 29 CSI0_DATANS
B P Tl éétmus tov Clz ] [o 22ur POIED X0 W 15 s0C a1 | PEESTCL,
1005 16V C13 | |0.22uF PCIEQ TX1 P_18 SOC AP3
26 PCIEO_TXI_P t PCIEQ_TX1_P
% penat S e even {t:c 22UFCIEQ X0 W 15 S0 aNa | OEOTXD
PCIE1 each five pairs.
(1) Matched trace length. R4S W20 AVB | ooy Resrer
EZ} C;Fr Dms’;erma\ I‘mpedarr;cs: 1000hm 29 CSI1_DATAPO
(3) RXITX : Differential Impedance= 85ohm 20 CSILZDATAND
N ; PCIE1(2lane) 29 CSI1_DATAPL
26 PCIELCLK_P - 29 CSITZDATANL
k} :RM NI_1001005 1‘7/(? :;ig PCIEL_CLK_P
26 PCIEL_CLK_M PCIEL CLK M 29 csi1_c
- 29 CSIZCLKN
Do Not Stuff AL4 3.3v
26 PCIE1_CLKREQ_N PCIEL CLKREQ# 29 CSI1_DATAP2
29 CSI_DATAN2
2 N ATE 29 CSII_DATAP3
5 PCIEL_RX0_P O A PCIEL RX0_P 29 CSIZDATANS
25 PCIEIZRX0_M ARG § pCIELRX0M
e 1 AT84 peiEL_Rx1_P csit
PCIEL_RX1_M (1) Matched trace length.
25 PCIEL TXOP () 1005 16V CI5 |l022uF PCIELTXO P 18 SOC APT | o0 o (2) Differential Impedance= 100 ohm
TX0d J 005 tevcie | LT
R S ot 3 emcomen e R
s 1082 peier TP
PCIELTX1M
W PCIEL_RESREF V4H
R-CarvaH_Tevora3
RBAT79GILAOLBAYYI0

R4S
1005

200 AP21
1%

uim

DSIO five pairs.

CSI0_DATAPO_AQ

CSi0_DATANLCL

CSI0_CLKP_AL
CSI0_CLKN_B1

CSI0_DATAP2_A2
CSI0_DATANZ_B2
CSI0_DATAP3_C2
CSIO_DATANZ

CSI0_REXT

CSI1_DATAPO_AQ
CSI1_DATANO_BO
CSI1_DATAP1_CO
CSIL_DATAN1_C1

CSI1_CLKP_AL
CSIL_CLKN_B1

CSI1_DATAP2_A2
CSI1_DATANZ_B2
CSI1_DATAP3_C2
CSIL_DATANZ

CSIL_REXT

CS10(4-Lane)

CS11(4-Lane)

DS10(4-Lane

DSI0_DATAP3
DSI0_DATAN3

DSI0_DATAP2
DSI0_DATAN2

DSI0_DATAPL
DSI0_DATANL

DSI0_DATAPO
DSI0_DATANO

DSI0_CLKP.
DSI0_CLKN

DSI0_REXT

DS11(4-Lane

DSI1_DATAP3
DSI1_DATAN3

DSI1_DATAP2
DSI1_DATAN2

DSI1_DATAPL
DSI1_DATANL

DSI1_DATAPO
DSI1_DATANO

DSI1L_CLKP
DSIL_CLKN

DSIL_REXT

IPC

IPC_TX_P
IPCCTX N

IPC_RX_P
IPCTRX_N

IPC_CLKIN

IPC_CLKOUT

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

ey
T A——
T ——
o ——
o ——

DSI1 five pairs.

AMZ0_R4Z-300. (1) Matched trace length.
(2) Differential
i

W19

mpedance= 100 ohm
ANLL
APIL ;;
AT12
AR1Z ;;
ATLA
AR1L ;;
AP15
ANIS ;;
AP13
ANI3 ;;

AMI8 R46 . 200
100:

AT

DSI0_DATAP3 27
DSIO_DATAN3 27

DSI0_DATAP2 27
DSIO_DATAN2 27

DSI0_DATAP1 27
DSIO_DATANL 27

DSI0_DATAPO 27
DSIO_DATANO 27

DSI0_CLKP 27
DSIO_CLKN 27

DSI1_DATAP3 27
DSII_DATAN3 27

DSI1_DATAP2 27
DSII_DATAN2 27

DSI1_DATAP1 27
DSII_DATANL 27

DSI1_DATAPO 27
DSI1_DATANO 27

DSI1_CLKP 27
DSII_CLKN 27

AN32L

cP13

AM32 cP14

R-CarvaH_rev0ra3
RAT79G3LAO1BA#YI0

RETRONIX

R-Car VAH_PCIE_CS|
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o o
uiD
15 cAzC 84 Mo_cao w1_cao 55 cAS A 15
15 CA3C Ao MoCAL MLZCAL o CAGA 15
15 CAIC £3-{ Mo_caz MLZCAZ oo CAOTA 15 -
15 CA6C ——————————————————{ mocas MLCA3 oo CAIA 15
15 cAOC o MoCAs M1ZCAS 510 cAiTA 15
15 cAs C st Mocas MLZCAS [BF CATA 15
15 CA4C — B8 o cas M1_CAG cAzA 15
15 DQ1 < FEle 5 pQaA 1
5 DQI3_C BT M0_DQO0 M1_DQOO [—£18 Q4_A 15
15 DMILC Mo_DQOL MI_DQO1 [t ————————<&5 Do1 A 15
15 DQ8C Mo_DQo2 MIDQO2 [—pre—————<& DQIA 15
15 0QI5.C MO0 D03 MiDG03 AL —— &5 ez A 15
15 DQI2C M0_DQ04 MIDQO4 [Hape— A —————— <) omioA 15
15 DQ9_C Hz | MO_DQO5 M1_DQUS [5ig DQ7.A 15
15 DQ14_C M0_DQO6 M1_DQO6 (g7 DQ6A 15
15 DQLO_C M0_DQO7 M1_DQO7 (e DQ5 A 15
15 DQ5C G2 Mo_DQos M1_DQUS [ge DQIZ A 15
15 DQIC — T2 Mo DQUS ML_DQO9 Bz DQLIA 15
15 DMIO_C 4 MoDQ10 MILDO10 ar— i & DALITA 15
| 15 DQ6C  <Ep————5 M0 DQ1L MIDQU [z <> DMILA 15 A
15 DQUC  S——H Mo DQI2 T e ———
15 DRIC S —— 1 Mo DQI3 MIDQ13 [-pi3————<&% DQBA 15
15 DQ2C  <Ep——F5| M0 DQU4 M1DQL4 [y ——<& DQIA 15
15 DQIC  <S—F2 Mo odis T e —— T
R e — LR O e e— S TR
15 DQ7C  <S—— ] moomin MLDMIL &5 DQI0A 15
15 RDQSLT.C Q324 Mo_RDQSO_T M1_RDQSO_T eI ———————————<©» RDQSOT A 15
15 RDQS1C C <§&p——————3 MO_RDQS0_C MLRDQSOC g% RDQSOCA 15
15 RDQSOTC  S&9———————F - MORDQSLT MIZRDQSLT (514 ————————<&9 RDQSITA 15
15 RDQS0_C C <p————— MO_RDQS1 C M1 RDQS1 C [ <) RDQS1C A 15
15 wekLTC (@384 mo weko T M1_WCKO_T 15
15 wokicc ———— It Vowckoc ML WCKO © 15
PR D < S— N s MIWCKLT 15
15 wekoC e S ————— P ek MLWCKLC 15
fe
15 csoc ééiﬁg MO_LPSCSO_LPAXCKEO  ML_LPSCSO_LPAXCKEO |2t R con
15 csic 22| MOLPSCSI_LPAXCKEL  MI_LPSCSL_LP4XCKEL csiA 15
%22 Mo_tpaxcso ML_LPAXCSO [Eadx
%83 Vo_Lpaxcst MLLPaxcs1
15 CKTC 2 Mokt M1_CK_T (28 CKTA 15
15 cKC.C ———— VX ] M1CKC CKCA 15
*—2 wo_aTeo MI_ATBO 412X
%S vo_aTe1 miZate: B2
5 DDRO123_DO.SV 3
©
El2 W1 RESETn cP1s Ras
MLRESET_N i -
_RESET_| AT 5
Tos. | Do Not Stuff
wmo1_skup 22
Rag
K
1005

o 70 V4H Wiz | R12 MLz 7~

R-CarvaH_rev0raa
RS0 RAT79G3LAD1BA#YI0 RS1

Mn_zZQ
Pull-down(GND) : 2400hm +-1%

RETRONIX
R-Car VAH_LPDDR5_0_1

iZe | Document Number

arrow Hawk
Si—




5 1 4 !
o
UlE
15 CAID O LR M3_cAo a2 cAoB 15
15 CA1D O —— a L XY M3CAL [-pod CATB 15
15 CA6D 8% w2 M3 CA2 [-oor cA2B 15
15 CAOD 32 m2cas M3CA3 [-5or CAGB 15
15 CAS D a3 M2 CAs M3CA4 [aoe cA1B 15
15 CALD O — L X M3 CAS [-par cASB 15
15 CA2_D | M2.CAé M3_CAG CA1B 15 =
15 DQ1 D Ko m2_pgoo M3_DQoo [HE4—DMILE DMILE 15
15 DQ7D ti32] M2_DQOL M3_DQOL [po1 DQ108 15
15 DQUD H52{ M2pQoz M3DQO2 ot 0oL B 15
15 DQ4D Kas | M2_DQ03 M3_DQO3 [a1g DQY B 15
15 DQ6 D Koe- M2_DQO4 M3DQO4 [Eto DQ1AB 15
15 DQ2_D STt | M2_DQ05 M3_DQ05 DQI5 B 15
DMIO_D H35 — - D19
15 DMIO_D Rae | M2_DQ06 M3_DQO6 [g1g DQIZB 15
15 DQs D 35| M2TDQo7 M3DQO7 gy DQ12B 15
15 DQLA_D G0 | M22DQ08 M3_DQUS g5 DQ5 B 15
15 DQ11_D G35] M22DQ09 M3_DQOS [po5 DQ4B 15
15 DQITD o3 | M2 D010 M3DQ10 [aag DQ7E 15
15 DQIS D ] M2oon M3DQLL ooy DQIE 15
15 DQB_D 36| M2_DQ12 M3_DQI2 55— 5Wio 5 DQB 15
15 DQIO_D 30 M2 DQ13 M3DQ13 [y > DMIOB 15
15 DQYD £33 M2DG1a M3 QL4 [Eag—————<&» DQ2B 15
15 DQ12 D M2_DQ15 M3 DQI5 &) DQ6B 15 c
15 DQ3D <> —pmr e M2 DM R e e—— A R
15 DMI1_D M2_DMIL M3_DMIL <) DQ3 B 15
B T — R M3_RDQS0_T 52 ——————————©» ROQS1T 8 15
15 RDQSO_C D  <§p—————p3;| M2_RDQS0_C M3 RDQS0C o3& RDQSICB 15
15 RDQSITD  S&9————Fo M2 RDQSLT M3 RDQSL T [(gea————————&% RDQSOT B 15
15 RDQSL C D <p———— M2_RDQSL C M3_RDQS1 C [ RDQS0OC B 15
15 wekoTD B wp weko T R o me— R R AR
15 WCKO C D  <§p————p31- M2_WCK0_C M3TWCKO C g% WCKICB 15
15 WOKITD  S9—————fa+ MZWCKLT M3 WCKIT o8 ————————&5 WCKOT B 15
15 WCK1C D <p————— M2_WCK1 C M3 WCK1 C [————————————<) WCKOCB 15
15 csoD ééiﬁg; M2_LPSCSO_LPAXCKEO  M3_LPSCSO_LPAXCKEO |aac- R e
15 Cs1 D KB M2 PSCSILPAXCKEL  M3LPSCSI_LPAXCKEL Cs1B 15
fe
%2 m2_Lpaxcso M3_LPAXCSO [EaEx
B3 2 paxcst Ma_LPaxcs1 [28x
15 cKTD D Mokt w3_ck_T D28 cKTB 15
15 CKC.D —— R X ] mackcE8——§ ckce 15
%238 M2_ateo M3_ATEO [-A22-x
e LW Ma_ATe1 B2
DDRO123_DO.SV
©
° M3 RESET_N [E25 > M_RESETN 15 s
M23_BKUP
M23_BKUP £as
Rs3
K
D25 w3 X« 1005
M2_2 M3 2
Mn_zQ 20 V4H 20
Pull-down(GND) : 2400hm +-1% RCarvar_revora3
RBAT79GILADLBA#Y0 RS5
240
1%
1005
n
itle
R-Car V4H_LPDDR5_2 3
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2 i 4 L i 2 il L
DLAV €25 and C26 are arranged in the Ball nearest. U
L
voo1s csi
2t ; , , ' 222 { s e
BLM15PX600SZ1 VDD18_Csi
1 2 s | con
. L000pF: mmpF S200pF L Sopr —ar0pF .
1005 1005 1005 | 100
sov S0V sov | sov
C23 and C29 are arranged in the Ball nearest.
VDDO.75V Connected by pattern(iop layer)
T e s
Voo _csi
I N R , , , 2628 o5 o0
BLM15PX600SZ1 VDD_Csi
c1o c20 s | cos | e
GB00pF  =L=47000F G —mooour  —sso0prmatoons
1005 1005 105 | 1005 e o5 L
sov sov v | v sov | sov
DLAV €32 is arranged in the Ball nearest.
¥
voo1s gsi
2t g 2618 | s o 1
BLM15PX600SZ1 VDD18_DSI_2
s ca0
fur zmpF GB00pF:
1005 1005 1005
1oV sov sov
B B

C39 and C40 are avranged in the Ball nearest.

VDDO.75V Connected by pattern(tog layer)
‘o
™ e

Aais | VDD_DSI0
BLM15PX600SZ1
car

VDD_DSIL
Sao0pr meupF chupF chupF G020 = 1uF 1000pF
mus m 1005 1005 | 1005
S0V suv suv suv zsv 1ov S0V
VDDO.75v Connected by pattern(tog layer) le
AF22

L5
2 VDD _DSIPLL

T
BLM15PX600SZ1
cag ca0

1uF 4700pF 47op

1005 1005 1005
10v 507 507

C43 and C44 are arranged in the Ball nearest.

JDODpF

2;
VDD_DSIOPLL
SN e

ZZODpF
1005
507

%W

8 AVB_DLEV 8
0.1uF is arranged in the Ball nearest. 1.8V/2.5V

RAT| VDDQ18_25_AVB_1
ACT| VDDQ18_25_AvE 2
caa AD7| VDDQ18_25_AvB_3
TUF AE10 | VDDQI8_25_AVB_4
1005 "AF7 | VDDQ18_25 AVB 5
107 AF10 | VDDQ18_25 AVB_6

AG7 | VDDQ18_25 AVB_7

T

AT Vo8 25 AvEE
AT Vodis 25 Ave s
’ VDDQ18_25_AVB_10
t t t
cu cas s car
—=1000pF == 1000pH == 1000pr 10005F
1005 1005 1005 1005
sov sov sov sov
cas 50
—=000pF == 1000pF
oos 1005 1005
10v sov sov
1 Outof UL Back of U1
N 124
A V4H A
RCaIVAT e
REAT79GILAOIBARYI0

RETRONIX
R-Car VAH_POWER1

iZe | Document Number oV




- V4H POWERZ2
Back of Ul f Ul
4 Outof Ul Back of U1 4 ack of U Out of U {)
N 14
L6 ©54,C55 and C56 are arranged in the Ball nearest. UIE
D1av? 12nH 1005 ?DJ 8V
vnms Pc\Eo VDD18_GPGPLLL
L5t tAcid] voDis Poio 1 voie_ceapLLt 27 Rob L
MHQ1005P1N2BTD25 cra c51 c7s csz VDD18_PCIEQ_2 cs55 c56
100uF ==0,01uF =—0,01uF SﬂcupF SﬂcupF 47OUpF 1uF NI_O.1uF CPGPLL2,CPGPLL3,CPGPLLS : Cor
3225 1005 1005 1005 1005 1005 CPGPLLL.CPGPLLACPGPLLS ' without Core
av 25V 25V 50V SUV T27 10V, 16V
DD0TSY L7 VSS_CPGPLLL
Q 1onH 1005 LOOP-L<5.5nH
1 2 VoD pqgo AF12
o LA o
177 AF13 | /DD _PCIEO 1 MLGI00SS2N0BTD2S
MHQ1005PIN2BTD25 cs7 AG12 xgg{gg% Qmav
100uF eum cuzzuF Gotur culuF culuF AG13 ) PCIEO a5 vopis gropuz 3 ’W‘
3225 1005 1005 1005 1005 VDD_PCIEQ_4 VDD1§ CPGPLL2 1005 900mA |
25v 25v 25v cr7 ce2
1uF NIO.1uF
©62,C63 and C64 are arranged in the Ball nearest. 1005 1005
L9 VSS_CPGPLLZ W26 10V 16V
D18V 12nH 1005 ©68,C69 and C81 are arranged in the Ball nearest. - LooP-L<anl
1 2 VDD18_PCIE1 AK17 n
Ay —ALLy ] VOD18 PCIEL 1
MHQ1005PIN2BTD25 | C63 c64 c8 Cé! C66 VDD18_PCIE1_2 MLG1005S2NOBTD25!
100UF —=0.01uF ——=0.01uF 000 = 6a00pF == 47600F L1 2.0nH Qm av
3225 1005 1005 1005 1005 1005 Y11 VODIS CPGPLZ 1 2
av 25V 25V 50V 50V 50V VDD1§ CPGPLL3 1005 900mA|
VDDO.7SV L1l ce7 cos
Q TonH 1005 10F NI_O.1uF
1 gAY 2 VDD _PCIE1 AF15 1005 1005
177 T AF16 | VDD_PCIEL 1 wi1 107 16V
MHQ1005P1N2BTD25 €69 cso c70 cr cr3 AG15 | VDD_PCIEL 2 VSS_CPGPLL3 LooP—Leantt L
NI_100uF == 0.047uF==0.022uF 0.01uF culuF culuF AG16 | VDD_PCIEL 3
3225 1005 1005 1005 1005 VOD_PCIEL 4
4 16V 25v 25v 25v 2o
LAV
AD1L VDD18 pema RS7 1
5o Not Stuff C74,C75 and C76 are arranged in the Ball nearest. VDD18_CPGPLLA 1005
cal caz
1uF NIO.1uF
mcs Tmcs
VSS_CPGPLL4 ACLL e
LOOP-L<5.5nH H7
?DJ 8V
VDD18_GPGPLLS
vop1g_cpepLLs |22 8wl
ca3 cas
1uF NI_O.1uF
1005 1005
c| VSS_CPGPLLS P26 10V 16V c
LOOP-L<5.5nH H7
MLG100552N08T02S
?DJ 8V
VD18 pema
Vo cPapLLs AL m{,s mm
cas cas
1uF NI_O.1uF
005 1005
VSS_CPGPLLE ABLO e
IPC_PLL_VCC LOOP-L<4nH
IPC_PLL_VSS le
D18V
% RGO o VDDO18 IPC, AK28
VDDQ18_IPC_1
1005 cas cao 22 vopdisTic2
0.10F 0.1uF
1005 1005
16V 16V
D18V
% VDD18_TRN
B 5 o S 120 ybp1g_TRNG
cs0 coL
47uF 0.1uF
2012 1005 L3 1005
25v Tov MHQL005PIN3STD25 Qvom 75v
VDD_DDRPLLOL
VoD, ooret0n y [413—-¥0D 0O T
s % RG2 o vopis oco Aca0 | o oco VDD_DDRPLLOL 2 co2 Layout Note: °
1005 co - ‘;UZGZ;F L13,L14 pad is capable for mounting MHQ1005P1N3STD25
S 200 and LQG15HH2N0S02.
1005
16V
D18V
1005
R63 o VD18 OTP hed MHQI005PIN3STD25 VDDO.75V
T 1608 T I VD18 OTP VoD DORPLLZS 1 |22 VDD_DDRPLL23 2 %
C94 C95 C96 - — |-L25 13nH "F12A
J*NLmUF J*NLmUF 0.1uF VDD_DDRPLL23 3 co7
1608 1608 1005 0.22uF
63V 63V 16V 1005
16V
50 Not Stuff 50 Not Stuff
1.8V/3.3V
A vooots 33 i2c 1
VDDQ1833]12C 2
coo c:
470pF = —=470pF
1005 1005
S0V S0V
1.8V/3.3V
Mg VoDQ18 33 SP1 1
{39 VDDQ18 33 SPI2
Aroy] VDDQ18 33 SPI3
VDDQ18_33_SP4
cios | cia | cuos
A — 1000pF —— 1000pF —— 1000pF A
1005 1005 1005
S0V S0V S0V
1.8V/3.3V
2630 | ooors 53 o1
30| VDDQ18-33 SDHI2
VDDQ18 733 SDHI3
 BackofUl | OutofUl
N |74
cos | cio
L 470pF ——470pF F18 M1 PLLTEST | Re6 NI a7
1005 1005 ML_PLLTEST 1005 l e
S0V S0V F10 M2 PLLTEST | R6T NI a7
4 Out of U1 Back of U1 V4H M2_PLLTEST 1005 4 R-Car V4H_POWER2
AV} v ize Document Number ev:
50 Not Stuft
RCavA w0 Sparrow Hawk Vi3
RBA779G3LA01BA#YJ0 Tiesday, Janu: Fheet 11 or 34




DDR0123 D05V UIG DDR0123_DO.5V

F9

7] VDDQVA_DDRO_1 VDDQVA_DDR2_1

—ag | VDDQVA_DDRO_2 VDDQVA_DDR2_2

—1i7 | VDDQVA_DDR0_3 VDDQVA_DDR2_3

K7 | VDDQVA_DDRO_4 VDDQVA_DDR2_4

17 VDDQVA_DDRO5 VDDQVA_DDR2_5

7| VODQVA_DDRO_6 VDDQVA_DDR2_6

7] VDDQVA_DDRO_7 VDDQVA_DDR2_7

VDDQVA_DDR0_8 VDDQVA_DDR2_8

DDR0123_LP5_DDR2H_D1.05V DDRO123_LP5_DDR2H_D1.05V

40 | upoox ooro 1 Voo oz 1 [ 428
M VDo Do Vo Do) [T
F11
£ vooova pora.1 .
—&13| VDDQVA DDR1_2 VDDQVA_DDR3_2
—&14 | VDDQVA DDR1_3 VDDQVA_DDR3_3
—&15 | VDDQVA_DDR1_4 VDDQVA_DDR3_4
t—&17 | VDDQVA DDR1 5 VDDQVA_DDR3_5
A Mk
vl M N oo
12 | poox pors 1 Voo oora 1 |22
o M Vo bony s

R-CarVaH_rev0r3

RBA779G3LA01BA#YJ0

DDRO123_DO.5V
19 VOUT_DDR DOSV <& ‘}ms

Layout Note:

VOUT_DDR_DO0.5V should be branched from the Inner layer plane.

Following signals need Ground guard
VOUT_DDR_D0.5V

DDRO123_LP5_DDR2H_D1.05V

19 VOUT_DDR PMIC <& RGO ‘}ms
Layout Note:
VOUT_DDR_PMIC should be branched from the Inner layer plane.

Following signals need Ground guard
VOUT_DDR_PMIC

R-Car V4AH_POWERS3

DDR0123_DO.5V

47007 Z=220pF = 10000F == 2200 Z=220pF = G8000F:
1005 1005 1005 1005
50V 50V 50V 50V 50V 50V

DDR0123_DO0.5V j

S ) P e
T IEACACAEACA]

DDRO123_LP5_DDR2H_D1.05V

DDR0123_LP5_DDR2H_D1.05V

c1s59 c160 c161

100pF —=—47pF 100pF
1005 1005
50V 50V

Back of Ul Back of Ul
Dngza D05V DDR0123 D05V
DDR0123_D0.5V
cuo | | cuz | cus | cus | cus | cus | cwr cus | cio | cuo | cin
0.01uF =0 01uF =I=470pF TI470pF TI=470pF Te220pF ==220pF T=470pF 1 01F SOl ik
1005 | 1005 | 1005 | 1005 | 1005 | 1005 | 1005 | 1005 1005 1005
2V 2V sov’ sov’ sov’ sov’ sov’ sov’ 16V 10
DDR0123 LPS_DDRZH D105V DDR0123 LPS_DDRZH D105V
DDR0123_LP5_DDR2H_D1.05V
czz | cizm | cua cs | cize | cr | cus
220p0F —=220pF == 100pF 4TpF  Trd470pF —220pF T470pF
005 | 1005 1005 1005
sov’ sov’ sov’ sov’
Back of Ul
Dngza DoV
DDR0123_D0.5V
cos | cio | cm | an | as cs | cus
220pF —=220pF ——220pF == 100pF T 1000pF- moupF 470pF == 100pF
1005 | 005 | 1005 | 005 | 1005 1005 | 1005
sov’ sov’ sov’ sov’ sov’ sov’ sov’
DDR0123 LPS_DDRZH D105V
DDRO0123_LP5_DDR2H_D1.05V
cr | cis | cus
100pF ==100pF == 100pF
1005 | 1005
sov’ sov’
Back of Ul
Dngza D05V
DDR0123_D0.5V
co | cn | cue | cis | cue | cus | cus | cur
10005 ==220p 22097 =001 = 70pr —=Za0pr = 1000pe—=220p
1005 | 1005 | 1005 | 1005 | 1005 | 1005 1005
sov’ sov’ sov’ 2V sov’ sov’ v | v
DDR0123 LPS_DDRZH D105V
DDR0123_LP5_DDR2H_D1.05V
cus | cus | ciso
100pF ==100pF == 220pF
1005 | 1005
sov’ sov’
Back of Ul
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VDDO.75V

R74
VDD SENSE Line
Difterential Signal
18 SENSEVODL <K

18 SEVS

Not Stuff

VDDO.75V

VDD_0D19

VDDQ33_1
VDDQ33_2
VDDQ33_3
VDDQ33 4
VDDQ33 5

[VDD_OD]
Back of U1

V2L
V2
V2
V2.

‘jjllL
<<<<<
55555
88888
88388
Q2aEs

V2

VDDQ18_1

4
:
g

<
]
3

4
:
g

VDDQ18 5

8888888

[VDDQ33]
Back of
U1

]

LJJJJJJ
222222122
Beemepoe
iiiieis
8535555
geegeas
LR

=]
<
<
2

<
]
g
£

<
]
g

<
]
g

[VDDQ18]

121 SENSEVDD1 Back of

NI_220pF |

U1l
SENSEVSS1

SENSEVDDO

VDD_OD SENSE Line
Diferential Signal

19 SENSEVDDO

oD

0 Not Stuff

SENSEVSSO
VAH

R-CarVaH_rev0ra3
REAT79G3LAO1BA#YI0

Layout Note:
Following signals are Differential Signals,
need Ground guard.

19 SEVS

SENSEVDDO,SENSEVSS0
SENSEVDD1,SENSEVSS1

VDDO.75v
? g-Dot Stuff
1 T 1
ci162 c163 Ccle4 c165 C166 c167 ci68 C169 ci7o ci71 cirz | C173 Cci74 Ci7s cize 1 | cirr ci7s ci79 c180 ci81 ci82 ci83 cis4 ciss ci86
1oF u 1ok u i oF ToF ToF TuF 1o g PN M 5 OO 1 L TuF ToF ToF 0.47uF ==0.47uF == 1uF 0.470F == 1uF
1005 1005 1005 1005 1005 1005 1005 1005 1005 1005 1005 | | 1005 Tmcs 1005 1005 | | 1005 1005 1005 1005 1005 1005 1005 1005 1005 1005
10v 10v 10v 10v 10v 10v 10v 10v 10v 10v e e 10v 10v 10v 10v 10v 10v 10v 10v 10v

VDDO.75V

c212
10uF 10uF
1608
63V

c213
10uF
1608
63V

ca14
10uF
1608
63V

R70,R71 resisters are shorted by patten.

DA e like as differential pair.

VDDO.75v Q { A
R0y g NL0I005 0 VDDO.75V_SENSE 19

GND_SENSE 19

R71 NI 01005
T+

Layout Note:
VDDO0.75V_SENSE and GND_SENSE should be pulled out from both ends of the decap of the SoC part and wired.

Following signals need Ground guard.

19
2200pF

ca15 c216 ca17 c218 [

2200pF==0.022uF==0.022uF==0.01uF

1005 1005 1005 1005 1005

50V 25V 25V 25V 50V
VDD_0D

VDDO.75V_SENSE,GND_SENSE

VDD_0D
=
Layout Note:
s L\ V o
~ 2@ m VDDO.75V_SENSE and GND_SENSE should be wired with priority given to VDD0.75V_SENSE.
10F 10F
o 1008 o 1005

Dagv
19 vouT D33V  <- BT2 w5

pLEv
19 VOUT_DL8V <<iw.g

DLEV

cas0 [ cEE
AL

4700pE==NI_0.1u

1005
50V

Layout Note:
VOUT_D3.3V and VOUT_D1.8V should be branched from the Inner layer plane.

Following signals need Ground guard.
VOUT_D3.3V,VOUT_D1.8V
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o)

U1H
vss1 Vss101
vss2 VSs102
vss3 VSS103
= VSs104
Vsss VSS105
VSS6 VSS106
vss7 VSS107
vss8 VSS108
vssg VSS109
VSS10 VSS110
VSS11 VSS111
VSS12 vssi12
Vss13 Vss113
VSS14 vssila
VSS15 VSS115
VSS16 VSS116
VSS17 Vss117
vssi8 Vss118
Vss19 Vssilo
VSS20 VSS120
Vss21 Vss121
VsS22 Vss122
VsS23 Vss123
VSS24 Vss124
VSS25 VSS125
VSS26 VSS126
vss27 vssi27
Vss28 VsS128
VsS29 VSs129
VSS30 VSS130
VSS3L Vss131
Vss32 vssiaz
Vss33 Vss133
VSS34 vssi3a
VS35 VSS135
VSS36 VSS136
VSS37 vss137
vss38 Vss138
VsS39 Vss139
VsS40 VSS140
VSSaL Vss141
VsS4 vss142
VSS43 Vss143
VSSa4 Vss144
VSS45 VSS145
VSS46 VSS146
Vss47 vss147
vssag VSs148
Vssdg VSS149
VS50 VSS150
VSS51 VSS151
VSS52 Vss152
VSS53 VSS153
VSS54 VSS154
VSS55 VSS155
VSS56 VSS156
VSS57 VSS157
VSS58 VSS158
VS50 VSS159
VSS60 VSS160
VSS61 VSS161
VSS62 Vssi62
VSS63 VSS163
VSS64 Vssi64
VSS65 VSS165
VSS66 VSS166
VSS67 VSS167
VSS68 VSS168
VSS69 VSS169
VSS70 VSS170
VSS7L VSS171
vss72 vssi72
Vss73 Vss173
VSS74 Vss174
VSS75 VSS175
VSS76 VSS176
vss77 Vss177
vss7e VSs178
Vss79 Vss179
VSS80 VSS180
vssaL vssi8l
vss82 vssigz
vss8a vssi83
VSS84 vssisa
VsS85 Vss18s
VSS86 VSS186
vss87 vssi87
vssge Vss18s
Vss8g Vss189
VSS90 VSS190
VSS9L Vss101
VSS92 vssi02
VSS9 Vss103
VSS94 Vssi04
VSS95 VSS195
VSS96 VSS196
VSS97 vssio7
VSs98 Vss198
VSS9 VSS199
VSS100 VSS200

VAH
R-CarvaH_rev0ra3
REAT79G3LAD1BA#YI0
4|

vl
VSS201 Vss301
VSS202 Vss302
VSS203 VSS303
VSS204 Vss304
VSS205 VSS305
VSS206 VSS306
VS5207 Vss307
VSS208 VSS308
VSS209 VSS309
VSS210 VSS310
VSS211 Vssa1l
VsS212 vssa12
VSS213 Vssa13
VSS214 vssa1a
VSS215 Vssa15
VSS216 VSS316
VSS217 vssa17
VsS218 Vss318
VSS219 Vssa19
VSS5220 VSS320
VSS221 Vssa21
VSS222 Vss322
VSS223 Vss323
VSS224 Vss324
VSS225 VSS325
VSS226 VSS326
VSS227 vssa27
VSS228 VSs328
VSS229 VSS329
VSS230 VSS330
VSS231 Vssa3l
VSS232 vssa32
VSS233 Vss333
VSS234 vssa3a
VSS235 VSs335
VSS236 VSS336
VSS237 vssaar
VSS238 Vss338
VSS239 Vss339
VSS240 VSS340
VSS241 Vss341
VSS242 Vss342
VSS243 Vss343
VSS244 VsS344
VSS245 VSS345
VSS246 VSS346
VSS247 vssa47
VSS248 VSS348
VSS249 VSS349
VSS250 VSS350
VSS251 VSS351
VSS252 Vss352
VSS253 VSS353
VSS254 VSs354
VSS255 VSS355
VSS256 VSS356
VSS257 Vss357
VSS258 VSS358
VSS259 VSS359
VSS260 VSS360
VSS261 VSS361
VSS262 Vss362
VSS263 VSS363
VSS264 Vss364
VSS265 VSS365
VSS266 VSS366
VSS267 VSs367
VSS268 VSS368
VSS269 VSS369
VSS270 VSS370
VSS271 VSsa7L
VsS272 vssaT2
VsS273 Vssa73
vsS274 vssa7a
VSS275 Vss375
VSS276 VSS376
VsS277 vssaTT
VsS278 Vss378
VSS279 Vssa79
VSS280 VSS380
VSS281 Vss381
Vss282 vss382
vss283 Vss383
VSS284 Vss38a
VsS285 Vss38s
VSS286 VSS386
VSS287 vss387
VsS288 Vss388
VSS289 VSs389
VSS290 VSS390
VSS201 Vssa91
VSS202 Vss392
VSS203 Vss393
VSS204 Vss304
VSS205 VSS395
VSS296 VSS396
VSS5297 Vssa97
VSS208 VSS398
VSS299 VSS399

VSS300 VSS400
VAH

EFUSEO_VDDQ
EFUSEQ_MON1
EFUSEO_MON2

EFUSEL_VDDQ
EFUSEL_MON1
EFUSEL_MON2

VAH

R-CarVaH_rev0ra3
REAT79G3LAD1BA#YI0

11
11
10

R-CarVaH_rev0ra3
RAT79G3LAD1BA#YI0
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DOR0123 DOSV S

ca

LPDDRS

DDR_1.8V & DDR_1.05V&DDR_0.9V&DDR_0.5V

Back of U2

DDRO0123_1.8V(VDD1)

DDRO123_D1.8V DDR0123_D1.8V

o
z
>

c241
—0.47uF

107

o
&
o

DDRO123_DO.

R78
R79

o
&
o

8 CSLA

9 Cs0B
9 Cs1B

8 Cs0_C
8 csiC

9 CS0D
9 Ccs1D

RR

RRRR
o o

29 92 29 29
RR
o
o'o

DMIO_A
DQILA

9 DQ2_B
DMIL_B

DMI0_C

DMI1_C

9 DMIO D
9 DQ8_D

RDQSO_T_A
RDQS0_C_A

8y M_RESETN

o
&
o

£
©

@''o'n's's 0l

DDR0123_LP5_DDR2H_D1.05V

'w

oo

> Y2

MZQ AC )15
BD N/

240 1% 1005

240 1% 1005 M Z

b
v'n

9YUYUUDY YYDUDDTg

gJ &

0
oo blalbla'alblaln

9YUUUUYY YUDUDoDD

|
n'o'a'oa'n

g
2

= b
5o 'ololold'ololo's

{

o

o'o'o'o

o

DDR0123_LP5_DDR2L_D1.05V

©

©

DDR0123_D1.8V

2Q
Pull-up(DDRIO) : 2400hm +-1%

2200

P

VDDQ40

VDD2HL
VDD2H2

VDD2H3

VDD2H4

VDD2H5

VDD2HE

VDD2H?

VDD2H8

VDD2H9

VDD2H10
VDD2H1L
VDD2H12
VDD2H13
VDD2H14
VDD2H15
VDD2H16
VDD2H17
VDD2H18
VDD2H19
VDD2H20
VDD2H2L
VDD2H22
VDD2H23
VDD2H24
VDD2H25
VDD2H26
VDD2H27
VDD2H28
VDD2H29
VDD2H30
VDD2H3L
VDD2H32
VDD2H33
VDD2H34
VDD2H35
VDD2H36
VDD2H37
VDD2H38
VDD2H39
VDD2H40
VDD2H4L
VDD2H42
VDD2H43
VDD2H44
VDD2H45
VDD2H46
VDD2H47
VDD2H48
VDD2H49
VDD2H50
VDD2H51
VDD2H52
VDD2H53
VDD2H54
VDD2H55
VDD2H56
VDD2H57
VDD2H58
VDD2H59
VDD2HE0
VDD2HBL
VDD2HE2
VDD2HE3
VDD2HB4

vDD2L1
vDD2L2
vDD2L3
vDD2L4
vDD2L5
VDD2L6
vDD2L7
voD2L8
vDD2L9
VDD2L10
VDD2L11
vDD2L12
VDD2L13
vDD2L14
VDD2L15
VDD2L16
VDD2L17
vDD2L18
VDD2L19
VDD2L20
vDD2L21
VDD2L22
VDD2L23
vDD2L24

VSs145

WT62F2G64

DBEK-023 WT:C

DDRO0123_1.05V(VDD2H)

DDRO123_LP5_DDR2H_D1.05V

DDRO123_LP5_DDR2H_D1.05V

c260

63V

DDRO123,

107

DDRO123_LP5_DDR2H_D1.05V

car9
uF

1005
107

DDRO0123_1.05V(VDD2L)

DDRO123_LP5_DDR2L_D1.05V

DDRO123_LP5_DDR2L_D1.05V

ca86
uF

1005

107

DDRO0123_D0.5V(VDDQ)

DDRO123_DO.5V

DDRO123_DO.5V

107

DDRO123_DO.5V

cao7
——22uF
2012
63V
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QSPI_FLASH

R904 Description
Stuff W77Q(Quad), W77T(Octal) W35(Octal) series
Do Not Stuff | W25(Quad) series

18 QSPI0_RSOUT 15 <(—R204 10 1005 A2 [ porory

SPI FLASH (512Mbit/QSPI0)

u113 DLEV

se to U113 (PIN: B4, E4, D:

6,16 QSPIO_SPCLK_18 >>M CLK vce e

R8Ol . 10 1005 03
616 QSPIO_MOSI_100_18<6>—REL 4y 101005 D38 1, veegz
QSPIO_MISO_[01 18 <&5—R8%2_yy 10 1005 D2 |

6 QSPI0_IO6_18 <8
6 QSPI0_IO7_18 <8

6 QSPi0_DS_18 K-

6 QSPIOINT 18,
Qslo_ T 18,<C

6 QSPIo_WP_18

F uF
1005 1005 1005 1005 1005 1005
16V 16V 16V 16V 16V

ceso | csso ca1

0.1u

616 QSPIO_RST_18
18 PMIC_RST_18

INWDBIE

o1
case
0.1uF
16v

onp 22

£5 105 onoor 52

EL| 196 Es

c5 107 GNDQ2

DS

NC2 [gs
we NC3
RSTING

DL\

2

16_QSPIO_RST 18

6
616 QSPI0_SPCLK_18

6,16 QSPI0_SSL_18
616 QSPI0_MISO_I01 18

QSPI0_MOSI_I00_18 6,16

616 QSPI0_I03_18

e

~

N
o ®

TOP VIEW

15O G-2pin
> 1 881
Q0

(0l6]
OO

QSPI0_I02_18 6,16

RETRONIX

QSPI_FLASH
Document Number

Sparrow Hawk
S—



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

SDHI_D1.8V_D3.3V

uSD-Slot

SDHI_DL8V_D3.3V

MSD_VDD
<

(2) Single ended .
impedance = 50ohm R89 R90 R9L R92 R93 R94 R95 caz S Sl
P MicroSD Slot

6 SLOT_SD_DATZV RISy 01005 2
1 ¢ oSy 0
R99 01005 Voo
6 SLOT_SDCLKV
6 SLOT_SD_DATO.V RICO 01005 DATO

6 SDCDV <K 0] CD_SwITCH

»i¢
4\

»i¢
4\

1.8V_3.3V 7/ 1A

vsys ui12
s (Dsomi_p1ev_p3av
VINL vout R885 852 €853
c854 7 261K 220pF 10uF
10uF VIN vour. 1005 50V 2012
2012 E 855 0.0luF_6 1% 1005 25V,
25V, 25V 1005 ss F8
5 R887
EN . GND o
u 1005
Ra86 = %
10K ISLB0S101RAIZ
1005
19 SDHI_D18V/33V_LDO )
b Ress
2 TrR10 536
24 GPa_13MD27 SW 1K 7] RucoonoskzeTiss T 1005

EEEEREED

1 e
12| S
e e

DM3AT-SF-PEIMS

> 1pin

GPB_13/MD27_SW

Description

Low
HI

SDHI_D1.8V_D3.3V = D1.8V/
SDHI_D1.8V_D3.3V = D3.3V

MSD_VDD
cazo caz1
0.1uF 4.7uF
1005 2012
16V 25V

RETRONIX

uSD-Slot

Sparrow Hawk
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D33V

C326 1005

0.1uF 16V

VSYS_VDD

hd

19 FAULTVOD <G

R105 0
cazr cazs cazg 1005
OuF cazo

10uF
2012
16V

EEEE v
Level Shift(VSYS(5.0V)-->D3.3V) (63 § % % panD H2— i
H
gk
R106 0 1005 1 " 17,
FauLT PHASE | s sooh
11 Phasel 1 2

vsyYs

2 PWM PHASE
3| RAA27I01AGHNPEARD | 10 | SPMBOIOVCRIOND
1t Differential Signal AGND PHASE o
B Al EN i f o 2 Pono
- i | 1005
4

1] oo
[ \va $25 35
. gf¢ee
1920 PoWEREN
Py I
swraviTIZEOcR ] s vsys.voo
10K ?
%
77 Jome [cam | cmm| coms VDDO.75V lout=16A
§ R B E
Tor Tast Taoe [ us
vl Bl il B vopo e

PMIC_VIO 1 gCPL12
R109

10K
1005 cazs_| cas cad0 caa1

cazs_| cazr 10uF = 10uF 47uF 470F

uF TO0.1UF 2012 | 2012 3216 3216
1005 | 1005 FAULT VDD 5V 63V | 63V av av
v | 16v

A

1 gCPLI3

vsyYs

R110 10 AVIN

1608 PwmL
VDDO.75V casz | cass e
=y 10F ==0.1uF
1005 | 1005
R111 jov | 16v
100 R112
1005 3 Q § 7 | 9
u10 1005 -
z 0z 2 8 o
18 SENSEVDDI 3> "85 & eS et Wlt
g gz 8 N
T N B PR R S C
0 Not Stuft.._T_ 2088, 50w ‘ 2y e rrauLt
13 SENSEVSSL
alP1 wpioo [ 055K Avso s &Y
Differential R116 4 RAA271010ASF2HNPHAAD  DVSLO | 1o 0 C863 1005
100 IbalN1 <pin node & 1005 AVSL 519 D18V
1005 —2 ibaip2
6 VDDO0.75V
N 777 *— IbaiN2 e e s R119 Power R925 5
g 282 Good o
LR 16 PMIC_RST_18 1005
B e B = R926
470K
1005
>12C5_PMIC_SDA 5,19
K12c5_PMIC_SCL 5,19
LAV
e
| u0oaTuR| 12Cslave address: 1100_100x Res4, ‘jms K QSPIO_RSOUT 18 16
)0 Not Siufi__[1008] IT6V] Read:H'C9 Write: H'C8 i
| 1005
. R122 0 OD_PRESETn
R123 £ R124 52327 PRESETN 18 : s PMIC_PRESETN 19 L
10 )
1005 | 1005 R125
A} 1BALPY 470K
l } 1005 R127 0
IBALNL 1005 ca7 1005 Vsys
O1uF | |16V
u12
1 6
RESET_N VDD vsys
Reset Switch
2 5 R128 470K
/FGND SENSE e
3 4 [Design Note]
sw3 MRN cr SENSE Threshold Voltage = 0.405V.
e Ca48 VSYS(5.0V) Threshold Voltage
0.1uF  TPS3B08GOIDBVR 405V X (TOK+ATI)IATK
[B3F-1000 | 1005 = 4455V
16v caso R130 caso
A 0.1uF 47K 1000pF o
1005 1005 1005
50V
/77

RETRONIX
V4H_POWER_CORE
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POWER_PMIC

CP106

CP107

casz | eus
Ri3L | NI 4TuE= N 47uF
D50v1 VsYs 3216 Do Not Stuff 3216 3216
Rated Current = 38.7A
R132 _AGKD1_CPU
3216 voo_0p
Rated Current = 38.7A L16 0.1uH ?
1 2 R856 0 1
{ uiz 2012
Discharging of PMIC : y I Buckl
| vsvs : 0o A VDD_OD
I S - NL_RERSLAMAOATF' 0.8V
H . lout=5.3A
i Buckl  Buck2  Buck3  Buckd Bucks LDO1 LDO2 LDO3 LDO4 LDO5 LDO6 TN oot cae 56 Not Siuft 1
| X u
i ——100F —=22uF 16V A
H H 2012 2012 L2 SENSEVDDO
| R748 R750 R749 R75L R752 R758 R754 R755 R759 R756 R760 | |6V | 1ev 1o BUCK1 124 mex priafis—t i SENSEVSSO
i NI_6.8 NI_51 NI_51 NI_51 NI51 NL91 NL91 NL91 NL91 NL91 NLO1 | PHLE " ; :
| 2012 2082 2082 2082 2082 2082 2082 2082 2082 2082 iz | porDL A DDR_pMic_A  Diflrental Signal
56 Not Suff PGND1B DDR_PMIC A 1 gCPLI8
L7 777 777 777 77 77 77 77 777 oot
i vsyYs RTNL 1 2CP119
i ©
K8 | ouinz
2.50 max  pH2
HE
PGND2 [ vouT_bDRPMIC 12
vouT2 Fa D18V
TFM201610ALMARATMTAA DLav A Ras? I 1 gCPi20
vsvs 8 0.47uH 1608
D1.8V
sl 2sanex e Buck3 DL
s BUCK3 N0~ €875 o Nof Stuff lout=2.3A 1 goPL2L
01F ML bonps vours |2 —————— < vout p1av 13
}—Emus TFM201610ALMARIIMTAA D3av
9 033uH &
B1 e ) 2 D33V A RE58 0 1 ez
E1l 2-5A max PH4 ZDWASA C377 16
1820 POWER_EN ) PVING L
2 Buck4 D33V
u1a BUCK4 3225 33V
SN7ALVITIZ6DCKR R139 25v olo0n
10K 1 CP123
1005 S penpa voura &8« vour_psav 13 L s
77 TFM201610ALMARIIMTAA DDRO123_DOSV
0 0.33uH
2.5A max PHS F6 PHS, DDR _DO0.5V_A R859 0 1 CP124
EB 1608
PVINS cass
BUCKS ooe DDRO0123_D0.5V/
0.5V lout=2.2A
2 Buck5 1 P25
G6 ca -
PGNDS vouTs Do Not Stuff
vsys «
Rias 82 2012 — K vouT_PDR DOSV 12
R146 8.2 2012 AVIN2 E2 K3 LDOINL
PMC VG| Caar 1 Came |___As | AvN ooz o
W | 1 10F
1005 1008 s LDO1:SDHI_D1.8V/3.3V_LDO
acnor AVIN LDQ1 ~ tooor ha LooL RIS o SDHI_DLEV33V_LDO 17
AGND2 O max g oot
at >
Ho 47uF
G5 25V cp28 Buck2
D33V PMIC_A_EN 50 c5 | VIo 2012 PMIC_VIO_LDO
cag2 1005 D50V EN A cp3o
16V Zener Vaage 12.12V(max) - o o LDO2 L0002 |-H8 LDO2 R153 gm LDO2:PMIC_VIO_LDO 3.3V DDR_PMIC_A DDR0123_LP5_DDR2H_D1.05V
r+ VINSENSE Sona nax 60mA cas E DDRO123_LP5_DDR2H_D1.05V
F2 4.7uF 1608 1.05V lout=3.3A
2] oc ats
6 Gro_ompic_ssp_y (RIS do 4 RISy O 1 1lev By
- - - BZX84-A12
KS
o O en— Y
uts PMIC i G2 1oos R160 01 gcra . cpa
SN74LVC1G08DBVR 510 2GR PMICSOA <Cropmg 3 peooD AN 35 (91508 GPIO LDO4  tooos i LDO4:Not Use DDRO123_LP5_DDR2L_DL0SV
Cpat® 1EV DISCRETE POWER Do cass
CP3@ T conchwr it —ga| ooz Pin Mode soma nax SOMA Sor R8s0,, 0 ) DDRO123 LPS DDR2L D105V
puic 106 OR162 0 1005 Ja | [OIGPIO3 v 1005 1608 1.05V lout=0.6A
Level Shift(3.3V-->1.8V/3.3V) crroROUTN S RIe3 W0 100 b1 ] 0/PGOCD J0v vsys
1 SPM\C SRFOSUFTN )< Ri64 0 1005 A1 [0] SDIVERROROUT
CP37a 1 PMIC_REBOOTN R165 0 SDOV/STBn - B2 | 10 PRES/ET“ J3 LDOIN2
1005 SDO2/SSP. B3 | [0]SDOL/STB N LDOIN2 C395 C396
8l R166 01005 ‘A2| [0] SDOZISSP! 1uF 1uF
B 5222427 PRESETOUTN (0] PRESETOUTO
5 CVM_OUTN R167 0__1005 C2 V! 1005 1005
TRL 1K, R827 - R168 10K 1005 C6 | [9] SDI2?VMONOUTO 10v 10v
RUCO0ZNOSHZGT116 | ::::azb 1 PUIC_RQN—Fs | [0l EXTPOCH %’ LDO3:AVB_D1.8V/2.5V Power Enable
R826 R169 10K 1005 D1 - — - -
100K D2 | [0] SDI3VMONOUTL LD03 G3 LDO3 R170 0 AVB_D18V 25V EN 21
1005 crjlison tpoo3 8 1o D18 25V.¢
DS | o] PR CTRLZ 60mA max 60MA ATUF
CPagg 1 BKUP ES o e 25v
B CASUENT VK R0 lKUP e S0 o2 vop_0n
LSILENT.Y W s (T DORO3 D18V | DO5:DDRO123 D1.8V pr=
E3 1005 RE62 o % 1.8V lout=0.4A R174
- A vrusenseo 86 LDO5  poos 1608 100
S ] VTHREFO A6_| ADCL 0.5A C399 1005
7 VTHREFO PMIC ADCS B5 | ADC2 0.5A max 47UF Differential Signal
acs  ADC PINS at >
PVIC ADCE At A0C He 2012 500mA M ENSEVDDO enstvono 18
PMIC_ADCS B4 25V VSYS -
cpaz i ADCS m ax
J2 LDOIN3
R175 LDOIN3 C401 C402
T -
1005 1005 1005 CP45 -
0,54 nax i ;? Ave_DLEv Rurs
1.8V - : 100
_RGNDLCPU _AGNDI_CPU LDOB  ooos | E2—Loos i RE63 N 0 ¢ LDO6:Not Use 1005
7 1608
cPas 1 0.5A c403 H
cpa7 1 4.70F 50 Not Stuft 77
RARZTIO0 2012
25V
RisL 4 Risz
006 F 100
1005 1005 12Cslave address: 1010_100x
vsys Read:H'A9 Write: H'A8
© PMIC_VI /77 177
= 1005
16V
R185 0 SDI4/SDI_PRIMARY
1005
wr
SN74LVCLGOBDBVR
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cVBUS

USB Type-C receptacle to Vad

p

VADP
Q1 Q2
8 1 1 8
USB TYPE C s Pleget
830 e N} 3
1T c406 a9 5
cveus OlF 4 Riss
usBL UPAZEI6TIS 1005 F 47K UPAZEI6TIS Ds.0v1
cc1 Ad 1005
- TXie VBUSIITRs POWER_EN
XL VBUS? [ a8
VBUS3
D12 B9
SPHV24-01ETG-C vBus4 R189
Al 47K
GNDL
Gz [ BL 3.3V / 150mA 1005
GND3 -
B12 cBUS Ul RAAziad0l  PD3V3
GND4 761 _ | o o o SML-P1IMTTES SML-PLIMTTSS
ez G2, TR9 YELLOW-GREEN YELLOW-GREEN
G3 = ] RUC002NO5HZGT116
Bﬁ: S e | 90120-0762 VI@1mA=1.9v VI@1mA=1.9v
B: R PD73V3¢ R192 :505 POWER_EN 18,1 Ii:(ﬁo'%—llnzl/iilol) Ii:(S—glg")/ZWO
o I T4
NI_SPHV24-01ETG-C Al N2 Pin AL + v © C409
RX2- 0.1uF
Do Not Stuff CC1 AS /_ 50V
cco 85| CCL SUB1 I"gg sw1 1005
cc2 sus2 [PS-D12L-5191
USBAZ0005A
vaus Power Button / Remote contact
1 \CP100
cant
0.1uF
1005
SG 50V 1 \CP101
VADP
< R196 002 R197 0003
%W Iw “’M"T“" 0 %W ow 3216
ERIBBWFRO20V WSL25123L000FEALS
ca12 ca13 28 g8 ca14 ca15 ca16 Qs ca17 ca18 ca19 i| E1
22UF 22UF EE 6 22uF: 22uF: 1uF RIKO3MSDNS 1uF 22F 22uF 47uF =z e 200F 200F
357 357 357 357 1005 = 1005 | 35V sy | asv g2 g2 35 asv
012 | 2012 012 | 2012 asv s asv 12 | 2012 12 | 2012 D5.0vL
iy N N L@cpma
<ol caz3 atur
121 11
PD_3v3 caz 1 2 1f R203
Il 1608 35 o
i bl 220 15A car 1608
4.7uF 843—‘&‘ Q6 1005 1 2CP109
c428 Cazg 1608 12 | Rukoamsons Do N 35V,
PD_3v3 —=ouF 1ok v
1005 1005
50V 35V Put close to ROA02G011 oy Do Not Stuff
wor /77 7 ///// | higis
10K Ca3( ca31
1006 1uF T=A4.7uF R205 5.1K
20 ISL_ALTB b — 1005 77 1% ccr
caaz
T~ I T - - - 33007
PD3V3 U2 1005 ca1
Sov caa
= 8§ § 9 8 x 8 &8
E 8 8 8 8 5 8§ 8§ 2207 1o 77
g &8 &8 g > g = ° cass 1608 ki "T i “’T hi i o ha
o o 330pF 3BV ~ ~ ~ o~
2 « 1005 & E Iy @ g 2 & 3
£ 50V 5 2 < 2 ° 2 3 4
o 16 3 z g o >
RESETE & cct B ——
LGATEL ApDRI [22—R208 k|
26 15 R209 5.1K
[15 Robo 51k | ; } 7
P70 RDL 2209 w3
10 31
PHASEL vour
—Dischage 27 |
Dischage 27 P71 P51 14
P79
CP49 g 1 Gate2 28], ps0 |3 1 EUE ComPr R210 Cazs_| 00z
Gatet » RIA02GO11GNP#ACO 12 Rout & Rtz 4 Rots
P73 P80 10K 7 47K ca36 }047uF 12 | oo e |22 C437_| |0.01uF
1005 | 1005 | 1005 T005 1 [35v SRR
30 u RAA489800A2GNP#AAQ
Pa1 paz (1L
¢ R215 0 13 R216 438 |0.022uF
31 Pa2 P62ISLVSALTE 0 P62 VADP 1005 ADPS COMPF 1005 1005 50V
Read Address 0x91 / / 7
a2l : PeoSLYSeL P60 NGt Siuff 14 o Write Address 0x90 ProG |12y 283
0 Not Stuff._ 1005 ] 5 3 3
2 2 £ 2 4
z H @ 17} > 15 10
:z z 2 ¢ 2 csip RVSPG
g §F R B B § B oo |22
PD_3v3
' EEBEEEE 2 o 6] o0 J—
g
Pe1 3 = 2 o
=
47K L RAA by g 8 H ¢ g 3 g H
1% 1005 o > w 3 @ 2] a ow
1005 ~ o| o of o N o 5
P21 | 1 gCP50 B E E ] N B ] NJ<
Ro2s PD_3v3
27K
21 = RBB
1005 o m’—; .
—=ou o avs R226 ,, 4.7 1005
1009 X
x k
b1
BATSABRW-7-F R228 & cosocomoLie
*x ¥ zRAA
1005 N R230 0
4 .q Lm0
22 e 3> ISLALTB 20
Ro32
100K R233 R235 R234 0 sLsel 20
1005 27K 10K 1005 =
290 PD_3V3 21 = RBB P RAA RBB | Current| VOUT 0
os | cw 9 47K | 2.7K 0A 5V R 0 sLsoA 20
O & cosqcoisoLHE 1005
rose cus | o 1o ] 3.3K | 2.7K 1A oV -
—=owF =0 R239 & R240
w los T io0d i F i 2.2K[2.7K ]| 2A 12v cos2 | oo
50V 50V 1005 1005 1 5K 2 7K 3A 15\/ 1005 50V
Put close to R9A02G011 char 1-2K 2-7K A T8V
s @ K [2.7 | 5A 20V RETRONIX
itle
s son 20 USB_PD Powr Input

(L cPeg

‘Document Number

oy
F/1.3



mailto:Vf@1mA=1.9V
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D3.3V_SPI C445 1005
005 N
6 GP2_07/D3.3V1_EN 2 4 i Rg‘“ N “fggg }‘g‘u‘v‘“ i
i i i
ol o Not Stuff
o {13
-\Do Not Stuff 1005 50V
5.0V 1005 1%
.
R248 TN
o z z -~ ) o ©
Y [ |2 z g g 5 e
g
9
O =0 O
T—22uF — 8 1 2. 1 \CP110
SPM6530T-1R5M100 VOUT=(Rup/Rdnx0.6)+0.6V
(365k/80.2kx0.6)+0.6=3.3V
7 1005 T—22uF —
- "
2 &l 2 a o
@ = o < > bl 1 @CP11L
177
6 GPB_12/PG_D3.3V1<- 2012
i
o
ISL8033IRZ paay UL bi2v
163 1504 ? ? 1.2V / 1A T 1 2CPl114
18 1 2 1 \CP102
B e VN vour ResL | cawe | css VOUT=(RupRdn+1)x05V
A 2UFZ—22uF & 124K 12pF VIN vouT, 1005 50V 2012
3225 3225 1005 1005 3 1% 1005 25V
PGNDL 20 25V 25V 1% 50V 1'8V / 3'0A ss F8
21 VOUT=0.8xRup/Rdn+0.8 4 R882 1 g CP115
- 0.8x124k/100k+0.8=1.79V - e & 18K
o 1005
FB1 R868 ISLB0510IRAIZ
100K ™
Lea  15uH /7
1 1 2 1 CP104
s Lo | L
A 22UF=—22UF & 47K 12pF 1.05V / 3.0A
22 25v 25v 50V AVB_D1.8V
ponp2 22 0.8x47k/147k+0.8=1.055V paav U109 1.8V / 1A
[ 1 e L owe | oo vourmupmane ooy
u p ul 2.61k/1k+1)x0.5=1.805V
2 R9: VIN vouT, 1005 50V 2012 ( )
\CP105 25V ss B 3 1% 1005 25V
a4 R880
8 1005
a NC_2 7 1%
g Ne ISLEOS101RAIZ
™
&
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Ether AVBO

Ethernet Lin
(1) Watched race ength

RJ45 with integrated magnetics

u26
(2) Differential Impedance= 1000hm onz
KSZ_GTX_CLK TXRXP A
4 AVBO_TXC_V R268 yy—33 1005 24 Grx_cik TXRXP_A i 0 £2 100+ 31
TXRXM_A r =
KSZ_TX EN i ;E ]
4 AVBO_TX CTLV B269 321005 2 1 en 5 TXRXP B N P31 rpo. — o2
AVBO_RX (RX_CTLRXC RD[3:0]) TXRXP_B 6 RyM J P4
(1) Matched \race \en 4 ﬁxgg }gg Y TXRXM_B ‘ ToL R
TXRXP C K S
(2) Impedanc com 4 AVBOZTDILV TXRXP_C e 0 £S o1 — e I
4 AVBOZTDOLV TXRXM_C ™
10 DR D n L I |
R273,, 33 1005 KSZ RX CLK 35 TXRXP_D (7 T¥RRM D J p7 TR 1pin
4 AVBO_RXC_V RX_CLK/PHYAD2 TXRXM_D o2 — 35
AVBO_TX (TX_CTL TXC TD[3:0] KSZ_RX DV
o] VAR face fenf 13:0) 4 AVBO_RX_CTL_V R274 331005 33| RX_DVICLK125_EN AODL_PLLCPU BB 103+ 4y~
KSZ_RXD3
(2) Impedanc oo 4 aveo Rosy (RT3 1005 K2 DS 27 ppamopes AvooL_puL 4 P9 | 1p3. 158
4 AVBORDZ Y S0 W55 foos Kz fxbr 31 RXD2MODE2 cars o
Re80,uT 33 1005 KSZRXDL 31}
)_RD1_\ KSZ RXDO
4 AvBO-RDOV R282 331005 32 | R o mMonED Lepin [BLLR278 4y, 150 100555 5y
GND —
[Design Note] KSZ MDC 36 | \ioc 10000F 2K/ ™ | Epik |-PL2 L LEDL #{Activity(TX,RX)]
LED_MODE==1, Single LED mode K5Z WDIO 371 Mbio Tsohm
., Tri-color dual-LED mode AVDDHL CHS_GND
AVDDH2
L_LED2IPHYADL 25 15 PLS R2B 150 100
L_LEDI/PHYADO_25 17| LED2/PHYADL LED2A 3.3V
FHLED_MODE] LEDUPME_N1/PHYADO
! CLK125_NDOILED_MODE
OVODH P (f—288 4y, 10K 1005 287, 0 1005 52 cuazs[ | ! X o 218 | o S Leook |_P14_L LED2 siLinkon]
KSZ INTn 38 A\,Dmicp,lpn Not Stuff SHIELDO
I L ? FFIITIGATE-LT2RL
22 KSZ_RESETn 22 1 peger AVDDLL e
. . AVDDL2
Strapping Options for KSZ9031RNX “a
NX1612SA[25MHz/8pF/50ppm]
1005 KSZ RX DV ”CLKJZ5 _EN] R290 1K Kszxo 45|
1005 KSZ_RXD3 FIMODES 1005
DVDDH_CPU o e J DVDDH_CPU 6
1005 KSZ_RXD1 HMODELS ?
1005 KSZ_RXDO FIMODEOT 16 AVB_D1.8V
1005 KSZ RX_CLK " DVDDHI 34 )
PHYADZ— DVDDH2 55 1 R207,\\ 0
DVDDH3 ? ? 1605
Ksz X1 as cass | case cas7 | cass
X = =—=0.01uF 0.01uF 0.1uF 10uF
avout Note R298 1005 1005 1005 2012
out Note
Layout Note 121, ZTH - 25v 25v 16V v
i need Ground guard and ke 0% /77 777 DVDDL_CPU
i ; 1005
- . DVDDL1
DVDDL2
DVDDL3
ovooLs 9031 D12V
NC1 DVDDLS
Lbo_o c489 C490 C491 C492 C493 Cc494 C495 C496
29 0.01uF 0.1uF 10uF
L26 vss 1005 1005 1608
9031 D12V BLMIBAGI0D; AVDDL_PLL_CPU 91, oo 25V 25V 25V 25V 25V 25V 16V 6.3V
et o ? | ) = 77 77 77 77 177
D12V 1608 1 t
cao7 caos
10uF 0.1uF
1608 1005
63V 16V
D3.3V o
BiMeacien AVDDH_CPU
1 2 . DVDDH_CPU
i AVB_DLBY
cago cs00
10uF 0.1uF
2012 1005 R302,, 0 L INK
16V 16V DVDDH_CPU C501
- 4 AvBOMDCY Y o AvBOLLNKY <G loos"
4 AVBO_PHY_INT_V
9031D12V BLusAclozsHID, AVDDL_CPU 4 AVBOMDIOY <€>3—R306 4y 0 1005 KSZ MDIO _PHY_INT. 50V
12, . DVDDH_cPU (f)—R308 . 47K 1005 N
503 504 Do Not Stuff
100F 0.1uF
1608 1005
63V 16V
AVBO RESETn, TXCREFCLK
AVB_DLBY AVB_DLBY
csos
0.1uF [Design Note]
1005 (1) AVBO_TXCREFCLK_V needs to have ground guards
16V (2) Single ended impedance = 500hm J=125MHz AVB_D18V
4 GP7_10/AVBO_RESETN.V ) e — ?
01005 5 ksz Resemn 22 4 AVBO_TXCREFCLK_V B2 Z—Hour vec S
5192427 PRESETOUTN ) . Znc1  oE |5 506
Design Note] SN74LVC1G0BDBVR 4700pF
g Pl

Remove zero ohm resls(ov(RSlO)
above in case of us
\WVBO_MAGIC

Do Not Sluff}

Layout No

XUH716125.0000001 1005

50V

i Following signals n
{_AVRO.T CLE

eed Ground guard and ke

hort as

Controls LEDs in the RJ45 connector
#[Link On]
L LED2

DVDDH_CPU
©

LNk | TR2
RUCO02NOSHZGT116

s
RUC002NOSHZGT116 8]

L LED2IPHYADL 25 1K, R833 16
&
Ra34
100K
1005
DVDDH_CPU 7[Act|v\ly(Tx RX)]
Lact | ] RUConaNOSHZGT116
ws
RUCO0ZNOSHZGT116 | 8]

L LEDI/PHYADO 25 1K, R833  1G

25

C502

1005
107
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D18 PESD2VOYIBSF
P VEE SN
7 besoavieios
D19 PESD2VQYIBSF
2 gL
L4\
D20 PESD2VQYIBSF
2 B¢
LG\
D21 PESD2VQYIBSF
2 gL
LG\
D22 PESD2VYIBSF
[Design Note] 2 Mg 1
1Signal race lengths as short LG\
2.Signal needs 1o have ground guards D23 PESD2VQYIBSF
2 gL
JTAG i
TOP VIEW TAG1 D24 PESD2VQYIBSF
2 1
D> tin
TMS18 5
TCK18 5
TDG18 5
— TDLI8 5
PRESETN_18 518,27
i RDYN 18~ 5
3 i
TRSTn_18 5
8
FTSHATO0IL-DV-K
R32L_| C507
t_20pin] 10K =—0.1uF
1005 | 1005
6V
A\
D38 D39
%%GBLC&‘.C%%GBLC&‘.C
L29 To0G USB microB (Func)
u28E o o cNa
R322 12K 7 uUss DM 2 A |3 use om 1\ Rrazs 10 ussomen f\ 2
1005 1% REF oM == 1005 o-
8 UsB P 1| —— |4 UsB DP 1 R324 10 USB DP CN 3
6 P L~y 100 D+
NX3225SA[12MHz/8pF/30ppm] < < RE23,,, 01005 4
R3% 0 FT2232.X0 cs09 | cs10 k& k& ©
osco ——10pF——10pF g 2| g USB_VvBUS
1005 | 1005 g 8
s0v | 50v ) g o2
Do Not Stuff o o
g HEA
EREE RE
osci Z1005 | 2 |
3.3V(300mA Max)
FT2232H56Q
FT2232H 33V
30 AB
2 1 UsB_vBUS
ouT gy IN
10F APT333-335A 10F
1608 1608
16v 16v

FT2232H_VCCIO_3.3V

24 MSIOF2_SCKIMD21SW

D3.3V(

R783
Do Not Stuff

R333 R334
10K 10K
1005 1005 U28A
ASYNC Serial
HSCIFQ_HRX0 12
1 nosuso O
HSCIFQ_HCTSO 14| OB Rrse
HSCIF0_HRTSO
15 hosusa  cTS#
»—1H aveuss  DTRH
%—g ADBUS5  DSR#
%—50 ADBUSG  DCD#
D33y FT2232H VCCIO_33V * ApBUS?  RM#
c802 }m: 10V 1005 U101 c803 }m: 10v 1005 o [~
2
%—55 ACBUSO  TXDEN
Ce0s | |0.uF 16V 100 veen vecs |94 €805 | 0.0uF 16V 100 ol
x5 ACBUSZ _ **
E”A 10K mu; 10, e 525 | \CBUS3 RXLED#
ISCIFQ_HRXO
T AL B1 SEIFO 0 %28 Acauss TXLEDH
I a2 B2 ISCIF0_HCTSO XgeAcBUss 1T
T A3 B3 ISCIF0_HRTSO Yoo AcBUSE T
As B4 SEFHET x—2 aceus7 ™
"o B SCIFLHIXT
ISCIFL_HCTST X
A B IS FT2232H56Q
a8 o B8
2
e 1
UGND FT2232H_VCCIO_33V
T B ©
b
R779 R780
10K 10K
1005 1005 Y288
ASYNC Serial
HSCIF1_HRX1 2
HSCIFL HTXL 33| BoBUSO XD
HSCIF1_HCTST 34| BOBUSY  Rrsw
HSCIFL_HRTS1
351 gousa  CTS#
3 appusa  oTR
%37 BDBUSS  DSR#
%—go BOBUSG  DCD#
x—*- goBUST  RI#
BCBUSO  TXDEN
BCBUSL %
BCBUS2 %
BCBUS3 RXLED#
BCBUS4 TXLED#
BCBUS5  **
BCBUSE  **
BCBUSTIPWRSAV
PURSAV#
FT2232H56Q

LDO VBUS(sV) ->3.3V

FT2232H 18
uzsc =y

&

VREGIN  VREGOUT

i 6 2
36| vecion VCOREL 57 g
cs19 520 cs21 50 | Vecloz VCORE2 522 523
01UF “—O0IUF T—0.1uF vecios 01UF T—0.1uF
1005 1005 1005 1005 1005
Do Not Stuff 16v 16v 16v 16v 16v
L32
RRRGISE
12
608 VPLL 21
Cs25 C526 GNDL [P
4.70F 0.1uF GND2 [T
2012 1005 GND3
L33 25v 16v
RRRGISE
12
608 VPHY 10
cs27 528 TEST
470F T0.1uF 57
2012 1005 GND(PAD)
25 Tov /77
FT2232H56Q
FT2232H VCCIO_3.3V
U280
cpaa 1u R349 1K
EECS RESET#
cPes @1 86| EECS 1005
54
PWREN#
P86 @155 ecoata  susPEND [0—x
FT2232H-56Q FTDI_PWRENN Description
oW Normal operation
HI USB SUSPEND mode or device has|
not been configured
4 2 FTDI_PWRENN

TOP VIEW

24 CANFDO_RXIMD37_SW

us |
NI_SN74LV1T126DCK

Do Not Stuff
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MODE SWITCH

D3.3V_SPI

ol D3.3V_SPI

1005 C801
16V 010k
p3av D3.3V_SPI v { AR
U s, Nkjmgg 5192207 PRESETOUTN Yy RIBLyy 1K 2 4 - MODE SW OF ] EENE
U100 Lo R782
o7 snrawvimizeockr & 100k Pull Low
1%
- D3.3V_SPI
Do Not Stuff ™5
MDO=0; Free Run mode
R358 .\ 4.7k 1005, R359,,\ NI 47K1005 NR3 CHS-08A
t MDo
1 8 —_— MD21
D3.3Y_SPI D3.3V_SPI MD9=0; Inputs an external clock to the EXTAL pin. 2 7 —_— NDIL
R360 ,, 4.7k 1005, R361,,) NI 47K1005 3 [ fr— D10 L
T MD9 4 5 = 1 gcre
D3.3V_SPI uso D3.3V_SPI = W56
10 D1 uency(16.66MHz 31 MD4
6 MSIOF0_RYDIMDS_v 10 o ups o wsiors soxmore v —2fcom 3 ner R362 47 1o0e asa . w pcined ; EXTAL Input Frequency( ) arx == i
uobE sw oF e No1 [2<0> wsioro_meomos sw s LST%8 MoDE SWOE o 11, wo1 [%6 wsiori_sckmoiasw s L0 t NRe ==
1005 6 7 D11 1005 EXTAL Input Frequency(16.66MH2) 1 8 sw2
6 MSIOFO_TXD/MDS_V cowz ez z — 16956 MSIOF1_RXDIMD1LV << comz | nez ML 200 R364 ., 47k 2005 365 .. NI 47K1005 put Frequency(. ) : :
L N2 B N2 [A<€>  MSIOF0_TXDIMDG SW 31 Sime & no2 %> MSIOFLRXDMDILSW 30 L - 2
TS5A2315ORSER TS5AZ315ORSER o MD17=0; LPDDRS-5500/6400
R366 4.7k 100&T R367 NI_47K1005: 47K
D17
D! oddv/sei
MD18=0; Other setting is prohibited
R368 4.7k 1005 D33V _SPI
u93 u9L D3.3V_SPI S Aa— MSIOF1_SS2/MD18_V 6 S
10 9 DL D3.3V_SPI , 10 5 9 D17 -
6 HSCIFO_HSCKOIMD1_V com1 5 GPO_OGINTN_DPMD17_V < comt 8 nc1 MD22=0; LPDDRS
> 47k 1005 R371,,) NI_47K1005 R376 ,, 4.7k 1005, R377,,, NI 47K1005
A MODE SW OF n <> Hscro_kscromorsw 51 icm MoDESWOE 11, o1 | %> Gpo_osima_opmio7_sw 21 SToL a0 % o } s oo o A
0.1uF, [} 7 MD32 1005 -
6 MSIOFO_SCKIMD7_V comz L DT Joos® MSIOFL_SYNCMD32_V <& comz Nz [ 1oV MD27-0; LPDDRS R W
4.7k 1005 R373 NI_47K1005.
iz 46> MSIOF0_SCKMD7_SW 31 oV Sl & noz| %> MSIOFLSYNCIMDS2 SW 50 Rar2 % Y oo
TSEA2115ORSER TSA21ISIRSER ] 177 ]
. Other setting is prohibited iid
Ra7a 4.7k 1005
D! oddv/sei S
MD24=0; Other setting is prohibited
st D3.3V_SPI uso Ra78 4.7k 1005
10 9 vpg 10 5 Mp33 D3.3V_SPI SEEA— MD24 D33V_SPI | MD19=1; | PDDR5-5500
6 MSIOFO_SYNC/MD8_V comL 6 GP0_02MD33 VK——— com1  § MD1! LPDDR5-6400
g
MODE SW OF m l2<w> wsioro smcmps sw a1 ST Move SWOE o 3l No1 | %6 GPo_ozmoss_sw 29 . sz 47k 1005 Bssa... a1 azcaoos, | MD25°0: Feld BIST is not aciivated ot
comz nez (- on 008 6 CANFDO_RXIMDS? <K I e L MSIOF2_SS2IMD25_V 6 Do Not Stuff
o E
2 16V
S51n2 5 noz <> MSIOF0_SS2MD10_SW 31 S5lne 5 noo %> CANFDORXMD37_SW 23 T EXTALR select
TS5A2315ORSER TSSA23150RSER ) L IRQUMD29.V 5 [
MD32=0; HSCIF download 921,600 bps
D D3.3v s R386 ,,, 4.7k an R387,,,, NI_47K1005 MD1] MD2[ MD3[ MD4]_Description
Mp32
? 0 | 0| 1 | 0 | SerialFlash bootat single read 40MHz using DMA
o Y D3.3V_SPI o o sy sp1 I MD33=0; Other setting is prohibited T [ 1] 1 | 1 | SCIFHSCIF download mode
5 IRQ2IMDO_V_CPU comt 6 GPO_OLMD35 V= comi § NC1[———>— 5 SRR MD33
B
MODE_Sw_OE ; cr9 MODE Sw OE 1 MD6_| MD7 | Description
N no1 &> 1RQ2MDO_SW 31 79 N no1 [F&&5>GPo_01MD35_SW 29 s ) MD35=0; Other setting s prohibited L L o TGO
7 MD9 1005 [} 7 MD13 0.1uF R390 4.7k 1005
1MDI_v 6 MSIOF1_TXDIMD13 ) comz e R0 ATHL005
6 MSIOFD_SSU/MDO comz ., NC2 ;lﬁv - W& L 9 1008 MD35 1 1 Booted through Cortex-R52
Siine B o2 % WsiOFo_ssuMDY_sW 31 N2 & N2 [FX6) MSIOFI_TXDIMD13 SW 30
TS5A23159RSER | TS5A23159RSER | R392 4.7k 1005 R393 NI_47K1005: MDTO | MD20 MD21 [ MD11 [MD10| Description
L CANFDO_TX/MD36 6 0 0 0 0 0 | Initial setting
o oddv/sei Reserved 0 0 0 1 0 | ICUMXJTAG
R394 4.7k 100&T R395 NI_47K1005. 0 0 0 1 1 ICUMX LPD
s uss D3.3V_SPI ez D3.3V_SPI 0 0 1 0 0| Coresight 5
6 HSCIFO_HRXOMD22_V 20 omr 9 VD22 i 6 wsior2_synemD2s v <0 cour g ner Moz i /77
g
MODE SW OF m No1 |25 Hsciro_Hrxomozz_sw 23 L-CTST MODESW OE y 11 wo1 | &> wsiorz_sempzs sw 23 L_CToE
24 1005
6 HSCIFO_HTXOIMD4_V I — 1005 6 MsIOF2_SS1MD24_V < R 100
\—5 N2 B No2[-A<&> HSCIFO_HTXOMDA_SW 23 512 & noz %> MsiOF2_ssumMp24_sw 23 .
TS5A23150RSER o TS5A23150RSER ] Pull High
A {4, - D3.3V_SPI
o oRgsh! Do Not Stuff
? D3.3V_SPI ? D3:3Y_SPI MD3=1; Serial Flash boot at single read 40MHz using DMA
uss uso
MD20 D3 cs34
6 HSCIFO_HCTSONIMDS_V 0l com 3 ner 2 MD3 icm 6 MSIOF2_TXDIMD20_W&>——2%] com icm 3
g s .
MODE_Sw_OE 2 0.1uF MODE sw OE 1 , 0.1uF : Other setting is prohibited
N NO1 24455 HSCIFO_HCTSONMDS SW 23T~ CaieF N no1 465> MSIOF2_TXDIMD20_SW 23 OLur Raos .. 47K 1005 | gis pr oav e e E 1 oco S0 0P V8 27
7 MD21 16V MDS - O D Ve [~
6 HSCIFO_HRTSON/MD2_V cowz ez 1 LBz 16V 6 MsIOF2_SCKMD21_V < 51 comz ., ez L Do Not Stuff s oo son < o W e e ) g0 SCLMDP_1V8 27
5 4 5 g . ; Booted through Cortex-R52 o - :D N
w2 N2 |HA46> HSCIFO_HRTSONMDZ_SW 23 w2 & noz > MsiOF2_scKmMD2i_sW 23 RAOH . NI 4.7K005]__Ra09 ,\, 47K 1005 | 9 o s S . wor |8 5 DAT212.[2_SDA 30
TS5AZ3159RSER TS5A23159RSER A ) S — 04 = ] — e )
INTIN B30y ATKI000 (hodBva A
MD8=1; Other setting is prohibited D23V 20 (YA AIKI0S 17 | -
Ra11,,\ 47K 1005 a x
D3.3V_SPI D3.3V_SPI  —a— ) ] S — A A
= =X INTo ¢ e ELRA03 2 TKI005 @uv e~
ﬁ MD16=1; Other setting is prohibited e -
uice o R334, 47K 1005 Daav e RSBy 4761005 1, s o>ucosoame 2627
6 MSIOF2_RXDIMD19_V 0 fcom g norl2 MD1S Yo Do Not Stuff f—— wsior1_ssumpis v 6 Ha o5 (T gy 2o 57
g < - N LA RA0T g ATKI005 hpaEvi
16V MD31=1; HSCIF download 921,600 bps
MODE_Sw_OE N No1 [-&&> MSIOF2_RXDIMD19_SW 27 RATd o NI 4710005, Ra1S,, 47K 1005 ’ onp [H2
6 GP8_13MD27.) comz nez [ LBz L)) IRQIMD3L_V 5 ;'T‘
03
S e No2 [465> GPe_1amMD27_sw 17 77 U et
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Sparrow Hawk

Revision History

Rev. Code Date

By

Description

V1.0 2024-10-04

Bill

Initial version

2024-10-15

Bill

1.J1,J2 Change to RPi5 22-Pin FPC Connector and Individual 12C for Each Camera
2.12C group change, refer to page 3

2024-11-01

Bill

1.Modified based on "Retronix_Low_cost_Sch_V4H_2024_1014_RTX_Reply1028.xIsx" file
2.Modified based on "V4H LCB schematic review_RTX_Reply1028.pptx" file

3.Added Reset button "SW3"

4.Fan control is changed to V4H PWM pin "HSCIFO_HSCKO0/MD1_SW"

5.Debug connection modified to HSCIFO and HSCIF1

2024-11-11

Bill

1.Modified based on "V4H LCB schematic review_NOV1_UPDATE_RTX_Reply1108.pptx" file
2.Remove : U37,U40,C533,C536,C754,C755,R688,R689,R692,R757
3.Added : C773,R761~R771
4.Modify CN7 pin definition
5.Change part number:
A.U69,U70,U71(TXS0108EPWR --> TXS0108ERGYR)
B.U56,U60(MCP2558FD-H/SN --> MCP2558FDT-H_MNY)
C.U41~U44(AP2191SG-13 --> AP2191WG-13)
D.D12(SM8S24A-AU --> SPHV24-01ETG-C)

2024-11-15

Bill

1.Modified Block Diagram (Page2)
2.Added : U81~U85,SW8,C774~C783,R772~R775
3.Remove : U41~U44

2024-11-22

Bill

1.Modified based on "V4H SBC Nov 11 Schematic Review_2024_ 1114 B_RTX_Reply1122.pptx" file
2.Modified based on "Retronix_Low_cost_Sch_V4H_Ren_Reply_2024_1114 RTX_Reply_1122.xIsx" file
3.Modified Block Diagram "DSI1 independent output connector'(Page2)

4.DSI1/CSI1 switch via MUX-->DSI1 independent connector(Page27)

2024-12-17

Bill

1.Modify DSI connection device:DSIO-->DSI_IF_CN ; DSI1-->DP

2.CN6 Change to DP-F20S-S297

3.Modified based on "V4H LCB Nov 27 schematic review_2024_1205_A_RTX_Reply1213.pptx" file
4.Modified based on "Retronix_Low_cost_Sch_Review_V4H_2024_1203 - Copy_RTX_Reply1213.xIsx" file

2024-12-25

Bill

1.Modify USB1 (Pin-Al, B1, A12, B12) to connect to GND

2.Modify "CONN4-Pin1" ; "U84,U85-Pin11" ; "CONN2-PIN3,Pin4" ; "C411";"U69,U71,U73,U101-Pin21" to connect to GND
3.Added : C819~C830

4.H7,USB1-PIN G1:Floating

5.U84,U85 Change to ISL61852DIRZ

2024-12-25

Bill

1.Modified based on "V4H LCB 2nd schematic review Dec 24th revision_2025_0108_A_RTX_0122.pptx" file
2.Modified based on "V4H LCB schematic review Dec 24th revision_2025_0103_A_RTX_0122.pptx" file
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Sparrow Hawk

Revision History

Rev. Code Date By Description

V1.1 2025-02-25 Bill 01. Change QSPI flash to Winbond W77Q51NWDEIE.
02. Modify the SDIO power rail switching circuit(U111), to avoid reverse current occurs when power rails are switched.
03. Change shunt to 0 ohm resistor: R133, R136, R140, R142, R158, R161, R173, R177, R104.

04. Modify automotive parts to industrial parts: ISL78322ARZ=>ISL8033IRZ; ISL78310ARAJZ=>ISL80510IRAJZ;
KSZ9031RNXVB=>KSZ9031RNXIC;.

05. Change oscillators to RENESAS parts: X3,X5,X9,X10,X11.

06. Change power input N-MOSFET Q1 & Q2 : RJK0651DPB --> RUC002NO5HZGT116.

07. Modify indicator light circuit: LED1 & LED2.

08. Change parts for SD card protection circuit: SP4021-01FTG -> SP4021-01FTG-C.

09. Modify the RAA489800(U19) for soft start consideration.

10. Modify USB TYPE C circuit: Unable to reach USB 3.0 speeds & Unable to plug in both orientations.
11. Modify PCle to USB reset circuit.

12. Change Headset Connector 4-pole (PJ-S3112A1-S124 => SJ3-350114B). ¢
13. Change PCle to USB IC part number (uPD720201K8-711-BAC-A => uPD720201K8-701-BAC-A).
14. Add ground reference for U20 R9A peripheral C442 and D17.

15. Change L25 by resistor R931 0 Ohms to keep AVDDL_PLL_CPU power rail at 1.2V.

V1.1.1 2025-07-07 Mick 01. Modify D15 D17 (CDBQCO0130L-HF) diode pin definition.
02. Add ground reference for U110.

03. Add R4 4.7K Ohms to enable X3. B
04. Unmount display fuse F1 to avoid reverse current.
05. Adjust R880 to 1K Ohm to set AVBO I/O at 1.8V.
06. Update block diagram (CANFD).

07. Modify Pin 1 definition of M.2 connector drawing.

V1.1.2 2025-08-12 Mick 01. Due to AVB_D2.5V change to AVB_D1.8V, Change X5 to XUH716125.000000I.
02. Mount Fuse F1 for external display converter. s
03. Modify CN4 description.

V1.2 2025-08-29 Mick 01. Modify CN6 connector pin definition.

02. Modify Audio codec (U67) pin definition.

03. Update block diagram (W77Q51NW SPI Secure Flash).
04. Change Power net name : AVB_D1.8V

05. Modify MD pin setting for prevent system enter Sub-jtag mode. -
06. Remove M.2 picture.

07. Add protection circuit for DP connector power.

08. Change U45 PN to MX25V5126FM1I-TR for material shortage.

09. Modify the redundant capacitor to a 0 ohm resistor on the M.2 PCle signal trace.

V121 2025-12-10 Mick 0

e

. Change C862 to 2.2 uF, R429 to 4.7 kQ, and R434 to 33 kQ in order to improve the USB sequence performance.
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Sparrow Hawk

Revision History

10.
11.
12.
13.

Rev. Code Date By Description
V1.3 2026-01-14 Mick 01. C870 added for EMI suppression on Ethernet clock, not populated on board.

02. Changed Ethernet TX signal series resistors (R268, R269, R270, R271, R272, R275) to 33 Ohms to improve EMI performance.
03. Removed capacitors on M.2 connector TX/RX lines due to duplicate.
04. Removed reserved resistor R855 on AUDIO_CLKIN_V to resolve radiation issues.
05. Replaced R545 with capacitor C869 (100 pF) to address EMI issues
06. Added a common mode choke(L65 ~ L68) on the DisplayPort output to improve EMI issues.
07. Additional test points (CP100 ~ CP125) were implemented to support automated testing in the manufacturing process.
08. Reserved TVS D41 for VADP protection.
09. Change U110 Vin from D3.3V1 to D3.3V to meet DP IC power sequence requirement.

Replace Fuse (F1) and Schottky Diode (D40) with LDO (U115) for DP power protection.
Change R434 to 110 kQ in order to improve the USB sequence performance.

Replace the USB Type-C connectors (USB1, USB4, USB5) with GCT USB4200-03-A to avoid incoming material defects.

RAA489800: Modify DCIN pin reference voltage setting from original reference to VADP to prevent device damage.
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