3

Block Diagram_Architecture

QCS615 Carrier Board Architecture

s

PORTO_USBI_HS_DP/PORTO_USBO_HS_DI

- PORTY_usen 18 DPOM
| - PORTI_USB0_550_TX P
N PORTI_USBD, S50 FX P
o - PORT2_USEN_HS_ DRI
“¥hTa_usBo Hs_OPPORTI Useo s oM @ e s |, PORT2_USBN_550_TX P
e | PORT2_USE0_S50_RX P4
i s US80_53.Tn0_Prusen SS TR0 M@ e
it et
USBO_SS_RXO_P/USB0_SS_RAD M @~ o Bl PORTIUEBL s RO
D s [ T3_USen 550_TX_PIM
gt T = SoM ngut P — | ®  FORTI_USBO_3S0_RX_PM
- PORT4_USE0_HS_0POM .
- PORT4_ 580 S50_TX_PM
- PORT4_USB0_S30_Rox_PM
wavn o usez W3 DPUSE? H DM
USEI 55 TX0 PIUSEd 35 10
USHI_S5_FXD_PIUSED S5 RALM
USE4_HS_DPIUSBA M5OI
uosr g
o ot USB1_HS_DPIDM =
» cecontiolier |« TYPEC.CO1
e » TYPEC CC2
s TYPE-C_USB_SS_TX1_PM- |
e Treec uss ss T
s LS E Mgt vl
g
B , la- TveeEc_use S5tz P
=~ 2 =5 Jovaen W ckaers | - TYPE.G_US_55_Rx2 PiM
) ; =
o
e o Backight Conirol
= =
(=]
@
o~
o 0
2 wos1_op3) = s
;2 Cuplay_t2c
= VDS B0
. Pe—— ST CHA
ho o5y
osioe wux
ME)
% HOMI_OUT_TX{0:2] PiM-
wsiyansoapcnenl SR | uiios pranisi

Gigga Mo
< PCle Tuf U2 WMesio o
s
7 Pl THRx MUK »]  shie
PCia_To_f (S22
Pole P | sz e pete_Tuts_aca - WA [t
PoNER BTN L P o s
Vais PMNSISSAU_GPI0_02 VL = R
RIS P _RES I vio_OUT. Peie_OCARSSS_REFCLK P o] e
sae e
PCle_CLKPM. +]  Clockutler PCie_TuRx GPS
cimetacm) Ple M 2_KET-1 CLCPIE

BOOT_SELD]

FORCE_RECOV._L

‘Baot Conlig
Switeh

Usa o UART
s Comerer Liapre
irr2sons)
=

(For Gesiopnent
purgose o)
| - c51 Lanaio g croa caut
st
CSI1LANE[DS]PM Switch
(hauEead)

PCH_M2_KEY-E_CLKPM

5DC2_DATA)

vy
]
'Y}

50C2_CLKIEHD- G
= sz SDC2_uSD_DATALY)
$0CZ_450_CLKCMD-
PCle_D_TuRx
s
o € Ture
Gk P

DF_LANEODAL M

MIPI_CSI0_LANE(D. 1 PIM
GC1_IFC_SOASCL & Control

SD02 M2 OATADS]
SDCZ_M ZCKEMD

le C5iLanal 3] CHE

"" i | M ||"v ‘v vfl‘

CAN_Tx i
- Tiderss can L
e
=1
E qs =
e ooy -
— ;s T=SSOLVE
T SP1 -
[ s AHERO ELECTRONIX VENTURE
Block Diagram Architecture
= UART_Tx UART ta K523 [Titie
Pt Comerter - RSI3 QCS615_SMARC2.2_CARRIER BOARD PO
f e
[Size Document Number ev.
c 24090051 0.2
TESSOLVE CONFIDENTIAL ale: Wonday. March 10,2025 Bhesl 3 of
s




Power Input
Connector

(20v@4

<1,
VBUS_IN 6

v ¥

PD Controller
(PD Power Supply
only)

20V@3910mA(Max)
20V@3370mA(Typ)

4.5V to 30V
e USBC_VBUS_|Nsllii

20V to 5V
Buck Converter
RAA211250G5P (5A)

5V@2940mA

Diagram_Power Topology

SoM Input Power,
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Power

Vi2pP0_OUT

Supply-12V and GMSL Camera

Vout=9.24VQ@1A

V9P24_GMSL

Vapg ouT
3 BLEEDER RESISTOR
¥ R10558 Switching Frequency=500KHz . TP9399
2 100K s Followed Output Inductor and Capacitor .
Y ety 10288 [010F - values as per datasheet recommendation
[ [50v A70H 1A
<5501 6
EN sw VsRQ_OUT
pa -4 R10560,, . 100K OHM T o o o Ri1123 [ Values
5 2 R10562 10288 10289 10290 2 100K OHM| Switching Cour &
S ss ] . - output | Re® | R7 | L1
2 R10s61 < 143K OHM 20F 20F  __22uF Frequenc €10 “(pF)
) 47K < 25V feeneY | Voltage™ (v) | (k) | (kQ) | (4H) | Minimum | Typical | Maximum i,
S oNI 10 PGND 75 1 (kHz)
MODE  AGND -
| : 1.05 75 | 10 | 1 | 220Fx1 | 220F x3 [220F x 10
C10291 0 R10563 18 20 10 | 15 | 22uF x1 | 22uF x3 | 22uF x 10
AGND_9V 00220F 0 30.1KOHM
50V 3 100200
o AGND_9V 38 453 | 10 | 22 | 220Fx1 | 220Fx3 |220F x 10| (150
typical)
100200
AGND 9V AGND_9V 2 R10564 500 5 732 | 10 | 33 | 220Fx1 | 220Fx2 |220F x 10| (150
2 100K
R10565. . . 0OHM 9 typical)
50-150
AGND_9v typical)
AGND_9V
VoP24_GMSL
eFUSE Vapg_oUT
lcmzw 10298 R10572 VPO_GMSL2 PS5
OIUF = "0.1uF uste 10K OHM
50V 50V
1 3 1
£ Ri0s73 INA 0/p Voltage c1, v
Q499K OHM 4y N2
2 _
Active Righ enable2 | o FLT | C10299 €10300
ENuVLO o 2 A orLsiaoL7 100 F 1o
1 oo 25V
ovor 22
R10910 °9
100K | TPS259541DSGR
2
10301 =
001 uF
50
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Power Supply-Deserializer

V5P0_OUT
V3P3_OUT
1.2V Power Supply
TP9400 ViP2_SER
10292 ©10293 10294 v t l 2v@ l 5A
2 R10566 10uF —OIUF = 0.1uF out=1. .
S to0k 25V Tsov 50V Input voltage range: 3 V to 17 V Lros
[ SW_V1P2_SER YA
ol pun 11 swr s Sl AR BLEEDER RESISTOR
PVIN_12 sw 2 ﬂ
10 sw.e R10567 V1P2_SER
AVIN vos 14 100K OHM <, R10568 C10295 | C10654
220F —-OIF
EN_V1IP2_SER  n1GH-enabled 13 4 PG_V1P2_SER 50V
LOW-disabled EN PG 1ov
B 5 FB_V1P2_SER Ri0S70
When DEF is Low, SS.ViP2 SER 9y ss/R N 100K OHM
the device regulates to the AGND <
nominal output voltage. s 1s Rios71 = =
DEF POND [T 150K OHM
1029 V1P2_SER e HS
2p00pF | __VIP2SER 7
As per Webench design, Css was 150pf. 25V Fsw HS_GND
But per TI review feedback, T
to avoid larger inductor inrush current, It is mandatory to start with =
changed Css to 2.2nF. FSW = Low to limit inrush current,
which can be done by connecting
the FSW pin to VOUT or PG.
V5P0_OUT
vap3_out
1.8V Power Supply
Inpyt voltage range: 3 V to 17 V Tpoaa7  VIPESE
¥ R10897 C10478 C10479 P g g Po
OIUF =01 uss2 La14
g 1o | sov 1 ) SW_virs SR L9, Vout=1.8VE@1A BLEEDER RESISTOR
2 PVIN_11 SW.i g 220H 9.7A V1P8_SER
PVIN_12 SW2 |5
SW_3
10 R10898
AVIN vos 14 100K OHM <, R10899
EN_VIP8_SER  nIcH-enabledd 4 PG_V1P8_SER 187K OHM
LOW-disabled EN PG FB_VIP8 SER § R10900
5 N S C10480 010655
SS_V1P8_SER 9, somn B o 100K OHM
When DEF is Low, AGND |2 W v
the device regulates to the s 15 T
nominal output voltage. DEF NS 16 150K OHM
. . s VIP8 SER 7
As per Webench design, Css was 220pf. oo | PSR T g onn [HS 1
But per TI review feedback, | T -
to avoid larger inductor inrush current, 2200 621301
changed Css to 2.2nF It is mandatory to start with =
FSW = Low to limit inrush current, Jipg s Vip8 DELA
which can be dons by connscting
the FSW pin to VOUT or
583
A2 Al
Lcwmaz immaa R10903 VIN vour
0.1uF 10uF 100K OHM
50V 16V > .
L ey
25 on aND oo
16V
TPS229T6CNYFPR
1.0V Power Supply
var out
TP9448 V1PO_SER
put voltage range: 3 V to 17 V
¥ R10904
0.1uF uss4 L815
< 100K BT sov 11 1 SW_ViPO_SER 1 . out=1.0V@1A
PVIN_11 SW.1 5 220H 9.7A
PVIN_12 sw_2 j3 2
* sSwW_3
s 2l Rloms o Fluse BLEEDER RESISTOR
EN_V1P0_SER VoS PG_V1P0_SER g ViPQ SER
Toraiars Y EN ra 1 croses
5 FB_VIP0O_SER
$5_ViPO_SER 9 B v
SSITR 6 |
When DEF is Low, AGND ¢ Riogs R10909
the device regulates to the oeF PoND |18 g 00K OHM 100K OHM
nominal output voltage. PGND 2
Ctosss | VIPOSER s
As per Webench design, Css was 120pf. 22000F Fsw HS_GND
But per TI review feedback, El TPS62130RGTR
to avoid larger inductor inrush current, = =
changed Css to 2.2nF

It is mandatory to start with

FSW = Low to limit inrush current,
= which can be done by connecting
the FSW pin to VOUT or PG.
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B

AF68E LGZ-a\ Module—-Power

V5PQ_OUT
ViPs_ouT
V3P85_AF68E
3.85V Power Supply
Input voltage range: Vout=
ut=3.85V @2A
2 R10990 | crosa1 | ctos3o |, ctosaz 3Vito 17V TPo4do
10.0K “T10uF 0.1uF 0.1uF Us94. L824
25V 50V 50V " 1 SW_V3P85 REG 1 . 2
PVIN_11 SW.1 | ANBY
R e e s I
[ sws
E R10991
AVIN vos 14 Q‘BBKOHM R10992 BLEEDER RESISTOR
EN_V3P85 REG  micH-enabledd 4 PG_V3P85_REG [ eaconm V3PS5 AFGEE
OW-disabled EN PG
5 FB_V3P85_REG c1053
SS_V3P85_ REG 9) oo F8 3 10539
When DEF is Low, SSITR AcnD -8 oy | oo
tne_dexlnca regula;es to the o) o oo 1 R10995 10998
nominal output voltage. PoND |16 180K OHM 2 100K OHM
As per Webench design, Css was 470pf. Fsw Hs_aND [-RS
But per TI review feedback, ,cwos»g e e
to avoid larger inductor inrush current, — 20 62130
“hanged Css to 2.2nF It is mandatory to start with =
FSW = Low to limit inrush current,
which can be done by connecting
the FSW pin to VOUT or PG.
V5PQ_OUT
VOP95_AFGBE
ViPg_ouT
0.95V Power Supply PR
Input voltage range: Vo
ut=0.95V@2A
gmuws |_c1os41 | Ctosaz | C10543 3V to
0. 1uF 0.1uF Usgs L825
100K 10 A o b B s voess e . BLEEDER RESISTOR
T2 BYiN1 W g} 220H 9.7A 1 VOPg5 AFGBE
1 10, Sw_3 0 R10388 |2
vos 14 100K OHM R10999
EN_VOPY5 REG  rcii-cnabledd 4 PG_VOPS5 REG ? 374K OHM
LOW-disabled EN PG FB VOP95 REG 1 R10997
5
SS_VOP95_ REG 9) oo F8 C10545 2 100K oHM
When DEF is Low, SSITR AcnD -8 l 1000F 25V
the device regulates to the 15 A11000
nominal output voltage. DEF FoND 38 §200K0HM
As per Webench design, Css was 120pf. VOPS AFSSE 7, Low Hs._aND S
But per TI review feedback, 10546 =
to avoid larger inductor inrush current, 200 TPS62ISORGTR
changed Css to 2.2nF It is mandatory to start with =
FSW = Low to limit inrush current,
which can be done by connecting
- the FSW pin to VOUT or PG.
V5PQ_OUT
ViP_oUT
. V1P9_AFGSE
1.9V Power Supply
Input voltage range: Vo
ut=1.9vV Q1A
2 Ri1001 L cios47 |, crosas | crosas 3Vto17V ) ® TPosst
< 100K b v " Lo SW_VIP9_REG
| sov Wl sl 1 BLEEDER RESISTOR
PVIN_12 Sw_2 ja L 1 V1P9_AF68E
10 sw3 R11002
AVIN 14 zmnKOHM R11003
EN_V1P9_REG vos PG_V1P9_REG [ ; 205K OHM
Gi-enabledd 4
Toi-disabled )| EN PG ]
5 FB_V1P9_REG 10551 R11004
SS_ViP9_REG ) B 2 uF L C10550 100K OHM
When DEF is Low, SSITR A & 1000F 25V
the device regulates to the oV
nominal output voltage DEF PGND 12 ¢ Rt100s
° 9 PGND 1 2 150K OH
As per Webench design, Css was 240pf. crose2 VIPOAFSSE 7, ow Hs_GND |-HS
But per TI review feedback, : TrsenaRGTR =
to avoid larger inductor inrush current, 2000 62130
changed Css to 2.2nF It is mandatory to start with =
FSW = Low to limit inrush current,
L which can be done by connecting
the FSW pin to VOUT or PG.
V5PQ_OUT
ViPs_ouT
1.35V Power Supply
Input voltage range:
I 3. Vout=1.35V Q1A
11006 | c10ss3 | c1os54 |, c10s55 @ TPass2
10.0K | us97 L827
LI w1l SW_V1P35 REG e
PUNTZ  Sw2| 39 2204 87R { BLEEDER RESISTOR
AVIN 3 R11007 V1P35 AF6BE
vos 14 100K OHM R11008
EN_V1P35 REG 1GH-enabledd 4 PG_V1P35 REG 102K OHM
LOW-disabled EN PG
5 FB_V1P35_REG c10s57
SS_V1P35_REG 9, ssR FB C10556 > R11009
When DEF is Low, AGND -2 100nF 25V 100K OHM
the device regulates to the 15 3 ito
nominal output voltage. DEF PN 18 150K OHM
As per Webench design, Css was 180pf. c1ossp Fsw  Hs.onp [ HS
But per TI review feedback,

to avoid larger inductor inrush current,

changed Css to 2.2nF

2200pF TPS62130RGTR
25V

It is mandatory to start with
FSW = Low to limit inrush current,
which can be done by connecting

AFG8E LGA Module-Power
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Codiac

CcC Coﬁtroller+Type—é

DRP Controller

VEPO_OUT Type-C conn VBUS
VBUS_TYP-C
DESIGN NOTE:PORT: DESIGN NOT!
NC - DRP VBUS detection determines
R10785 0OHM___ HD3553220 SCL ) ) ) :
634 SOC_AUX SCL S4A_1P8 R10786 . 0 OHM (Leave unconnected if DRP mode is desired) UFP (Device) attachment.
634 SOC_AUX_SDA S4A_1P8 <K 2% Vapa oUT R10770
TP9425 900 KOHM
VsPo_ouT Map to RT1206CRE07900KL
Us29
8 5
PORT S vBUSDET
5 C1038 INT_N/OUT3
8 0AUF g’cLourz o1 USBO_TYPC_CC1
v g 50V 2 R10771 -
El o SOAOUTT U880, TYPCCG2 Type-C Connector
< < VCONN FAULT N ccz
& CURRENT MOBE
HD3SS3220 VCON FLTE 2| § -
) CUR] 2 xop | 2110389 01uF TYPC_USBO_SS TX2 P
Set for 3n. HD35$3220 DIR 11 er a0 [ [25v__cioss }(]“AF TYPC-USBU S5 TXZ N
25V
If 1.5 A or 900 mA needed N N TYPC_USB0_SS_RX2 P
different values are required. veeas RX2P (g TYPCUSED Type_C
R10774 00HM 6 RXeN e
615 USBO SS TXO P A o1 m— R Connector
615 USBOSS TX0 M ™N 2 el 17 ciomef | o1ue TYPG_USBO_SS_TX1_P
615  USBO_SS_RX0_P R10776. - 0 OHM S | oxe o i e | 25V G10392[ 0.1uF TYPC_USBU_SS_TXT_N
615 USB0 S5 RX0 M R10777. 0 OHM 10 o 2 ["25v
VREG_S4A_1P8 V5P0_OUT Vspo_ouT 5 _SS_RX0_| RXN & - E pxp 8 wgc,ﬁsgg,siju
T ) ( R10778. - 0 OHM 2y ez § 928 R X SSRXTN
& 2 5ok
L vsPo OUT
10393 10394 2l oz
TuR hil ~ TuR R10779 00HM
cc s tion (OTG
R10762 l ( )
o, mor election
HD3SS3220 INT# HD3SS3220 INT# o VerzouT H VergouT
7 SOC_GPIO_74_CAMO_RST# K >———3{ a1 T Hp38S3220 ADDR ‘T RIT139. . ~_0OHM
I H g
7 S0C_GPIO_75_CAMI_RSTH <K O>————— a2 F HO335%0 b DSSSeE0 D £ 10647
TXS0102DCUR R10767 < Ust4 10F
10.0K S 8 ]oen N 16v
DESIGN NOTE: g swas vee
TX50102 device has =ha USB3_CC_PATH_SEL 10 N
V5Po_OUT 10-k internal pullup resistors coEwa HSDIP | 5 & >usso coi e a9 Type-C Connector
ADDR (connect to GND) TDAOTHOSBIR o
VBUS TYP-C ; R11141 USBO_TYPC_CC1 1
I2C is enabled and I2C 7-bit address is 0x47. < 100K OHM —_—
op /. HSD2.P | 7 GC1_SW_HOST
|_c1o622 | c10623 2 R1108:
10UF 0.1uF 10.0K | oo B HSDIN | 4
25V 50 v vour |2 A &->usso cca Tvec 39 Type-C Connector
VIN vour [=— JL USBO_TYPC_CC22
[ B 6 10624 —E
oN et 1uF oN HSD2 N | g CC2 SW_HOST GC1_SW_HOST
4 veins GND o CCESTLIOST
ND LH C10625 anp 2
| 220 pF
2 R11090 TPS229650SGT 50v RI1142 R11143
e L — NX3DV42GU.115 = 510K OHM <, 5.10K OHM
SEL(S) OE# FUNCTION
T L HSD1+ and HSDI-
) T HSD2+ and HSD2- ) B
R11154DN), .0 OHM X H SWITCH OFF
VBUS TYP-C ‘SQA403EST1_GE3
; ¢ USB3 VBUS DETECT 6
T —
T
USB Type C connector
X - TYPC_USBO SS TX1 P 1 2
VREG_S4A_1P8 g
= TYPC_USBO_SS TX1 N 4 3 VBUS TYP-G
| 1 omMc2 5 TYPG_USBO_SS RX1 P
E‘ 4 & 8 . 4 3 TYPC_USBO_SS_RX1_N
&| }g A 3 90 OHM
o A A&
= o < 3
“ RI1157 E
100K OHM
< ONI 3
1058 “
R11158 ™ 2 |
g 100K OHM M1 M2 = HL"?: R10789
1 B12 220 220K OHM
S5 TX1.P GND GND g7 S AX1_P <
TXTW SSTXP1 SSRXP1 pyg RXTN
39 USBO.CCITYP-C SSTXNT SSRXNT |-on
*—As | VBUS VBUS g3 Uss_seu2
615 PORT3_USB0_HS OP ! USEU_FS DF_CONN cct s8U2 | B2 USEU_FS_DN_CONN @ TP
DP1 DN2
6,15  PORT3_USBO_HS_DM 4 U SUEH _DN_CONN o ors Sg USBU_HS_DP_CONN
Troioom, = 5 ssut coa o USBO_CC2TYPC 39
TYPC_USBO_SS RX2 N 1 CMC4 5 e SS_RX2 N Ao | VBUS VBUS | B3 S8 TX2N 2 omes 4 TYPC_USBO_SS TX2 N
- FX2 P A1 | SSRXN2 SSTXN2 g5 TP s
TYPC_USBO_SS RX2 P T Ai2 | SSRXP2 SSTXP2 By 4 TYPC_USBO_SS_TX2 P
I M4
R10790 > R10791 3 M4 [
220K OHND 220K OHM 3 8 USB4200-03-A 2 2 3 @
!E }E 77 }E !E T:E T:E
4 x GND_EARTH /77 A 4 A 3
= GND_EARTH < |= g —
: {1 T=SSOLVE
s B B B s B S 2 - —
B 2 g p g : R EE
E B B B E e 2 & A HERO ELECTRONIX VENTURE
) ) =] =] =] =) 5 & a a
S S £ & R107%2, .0 OHM g g £ Cosiac CC Controller+Type-c
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