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Block Diagram

52-Pin Demo3 Connector (QFS)
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MASTER CLK_RUF

CONTROL SIGNALS

RESET

(240ms)

S_RST_L

OPT S_XSHUTDOWN_L

= ATEST SENSOR - AR0822 MPBGA75
Header
SIGNAL
Headers TEST
GPI2
Header

SLAVE_CHAIN

DEMO_12C

I/F

Multi-Camera

I2C Switch
and Level
Shifters

EE— ]

GPI3

Header
SPO - TEST
SP1 - GPIOO
SP2 - GPIOL
SP3 - GPIO2
Spd - GPIO3
5P5 - SHUTDOWN

SENSOR_I2C

MASTER_I2C

Master/Slave
Connectors

I2C_DISABLE

VDD-SLVS

TH CAcT

HISPI / MIPI_CLK_P/N

HISPI / MIPI_DATA(3:0)_P/N

GPIOO
Header

SLAVE_SADDR

SLAVE_SADD:

SLAVE_CHAI g

SLAVE_I2C

EEPROM 64kbit
0xA8 (default)

GPIO1
Header
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+5V0 w50 4
+3v3 +3V3 45
+VDDIO_LS ADDIOLS 456
VDD-I0 "1 vooio 4
VAA VAA
VAA-PIX VAAPIX 4
VDD-SLVS VDODSLVS 4
VoD 4
VDD-ANA VDDANA 4
VDD-PHY VDDPHY 4
VDD-PLL VDDPLL 4
VoD \VDD-SLVS VDD-PHY VAAPIX VDD-PLL
c2 ctos_| cio4_| c10 | ct2_| c13 cst | ce2 cis | crs cra | cr5 | cre cos coz | co3
“T™ouF | 1000F]  1000F[ 1000 |  100nF]  100nF i ;‘\DuF 100nF :;‘muF 1000F 10uF | 100nF| 100nF | 100nF : ;muF 100nF
= L L
VDD-ANA VAA
CAP-FILT "'
o2 | e | cior c3 L0 | cao | cer | cas | c0 ce3
10uF | 100nF|  100nF]  100nF | 100nF i ;‘\DuF 100nF ] 100nF uF “T~our | 100nF[ 100nF|  100nF]  100nF | t00nF
L L = .
Ut
AR0822-DEMO_mPBGATS
6  S.SCL g S pscL CLKP%
6  SSDA SDA CLKN A ——m——
a8 87 H_M_DATAQ_P
6  STEST D E— AR0822 Sensor  DATAOP [— 7 F I DATAU N
MH———CE exTOiK DATAID W DATATT
5  SCK
S_ATEST1 TPBGATS DATATN A8 —Fyrprrrp—
—SATESTT L al{ ATEST1 DATAZP (B4 —m=rparr R
————"—C2 {rEsT2 DATAN (A4 —p-pparmp—
DATAP B3y
DATASN A3 ——————
TEST SADDRO XSHUTDOWN L pp————G5
56 sxsHuTRO 7 XSHUTDOWN (Note for layout: - Place these testpads near the Demo3 I/F
+VDDIO_LS R +VDDIO_LS R3 10K connector at the top side of PCB)
5 sReTL O »>————— M dgreseT N
S_SADDRO S_SADDRO
‘S_SFD‘D‘RW—E-,LSADDRU
FDRZ-1x2-P FDRZ-1x2-P S SADDRZ hg ) SADORY a a a o o
Default: Closed Default: Closed E E E E E
N N N N N
SADDR1 5 sGPI00 . Z1P1 N z1P2 N 71P3 N z1P4 N 71P5 N
R1 ™ 6  S_GPIO1 GPIO_1 5 e e e 5
ATEST1 +VDDIO_LS 6  S_GPIO2 03 GPIO_2 i 5 5 5 i
o3 o4 —CPR Al {GpioT3 I I I I I
2 1 S ATEST1 S_SADDR1
c9
= FDRZ-1x2-P DNP = FDRZ-1x2-P
oo Default: Closed ut2
Default: Open HMOKP 6
SADDR2 AR0822 SENSOR o: HMCLKN 6
RY 10K 52— vaazve ANA 0 AGND_ANA_0 [—0Z
ATEST2 +VDDIO_LS DI VARVE ANATT  opcars AGND_ANA 1 [—32 HMDATAOP 6
P9 ps 12— VAA2VE_ANA 2 AGND_ANA 2 [—H3 HMDATAON 6
2 1 S ATEST2 S_SADDR2 T2 VAA2VE ANA 3 AGND_ANA_3 HMDATAIP 6
& VAAPIX VAA2VEB_ANA_4 HMDATAIN 6
— — HMDATAZP 6
= FDR2-1x2-P DNP = FDR2-1x2-P B1 M DATAS
N N AGND_BOOSTERS_0 HMDATAZN 6
Defaults Open _LioonF Default: Closed VAA_PIX_ 0 AGND_BOOSTERS_1 [—= HMDATASP 6
VAAZPIX_1 HMDATASN 6
CAP-FILT VAAZPIX_2 e T -
AGND_COLS 0 [t
AGND_COLS_1
+5V0 VDD-ANA VAA2V8_FILT
PIXGND_0 g%
DVDD1VO_ANA_0 PIXGND_1
VDO DVDD1VO_ANA_1
C14 R6 R7 C15 T G4
100nF 0 o 1000F o DGND_ANA 0 =%
DNP Fia | VDDIO2VER1v8 0 DGND_ANA_1
FLASH = D11 | VDDIO2VBR1VE_1
o7 - L1 voDIo2veR1ve 2 -
4 VoD VDDIO2V8R1V8_3 DGND_MEM_0
7 T DGND_MEM_1 [—H2—o
3 S_GPIOD 9
4| FIASHIVS S5 pvopivoo 4
A2 ovopivo 1 DGND_0 [P
FDR&1x4-P DNP DVDD1V0_2 DGND_1 22
. DGND_2
Default: Open g s cpan <& RY 0 1 DGND_3 2L
12— bvoD1VO_MEM 0 DGND_4 %
R (Q VDD-SLVS DVDD1VO_MEM_1 DGND_5
DGND_6 24—
SHUTTER +VDDIO_LS 82 DGND_7 [—¢¢
- VDD-PLL EXT_OP4V_MIPI DGND_8 —£2——4
DGND_9 L
S _GPIO1 B8 DGND_T0 —E8.
= VDD-PHY DVDD1VOCORE DGND_11 2
DGND_12
FDR3-1x3-P A8
Default: Open DVDDIVZPHY
GPIO2 Jumper 2-3 = Normal Oper./Master Mode
+VDDIo_LS Open = Multi-Camera g5ve Mode
S_GRioz AR0822-DEMO_mPBGAT5
DNP
HDR3-13P = R1S, SIGNAL GPIO FUNCTION OPTIONS
Default: Open © S-SAR &
3. Flash output (default)
GPIO3/TRIGGER R o GPIOO0 b. All options in GPI2 (if use as input)
+VDDIO_LS a. shutter output (default) l/
28 eraru ™ GPIOL1 b. 3D daisy chain communication output
S_GPIO3 > s 3 = GPIO3. c. All options in GPI2 (if use as input)
6 5 GPSPD] RI 10K ™
a. SADDR, second I2C device address b
_LHDR6-2x3-P Jumper Default: 3-5 GPI02 b. Trigger signal for Slave Mode e onsor
= - 4 Trigger from Demo3 c. Standoy
Pin 4 = Function Generator Input bos T Docrmeriiane o
5 a. 3D daisy chain communication input c AR0822-MPBGA75_Demo3Head_SER 0
GPIO i
Script executed b. All options in GPI2 ST 3 %
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Debug Headers: Cut away the shorted trace

1
i 5V0_HB
and mount header for power debugging Vohe prvg- R
+2V8_VAA_HB +2V8_VAA_HB 6
+2V8_VDDIO_HB +2V8 VDDIO_HB 6
VDD SUPPLY PERIPHERAL 5.0V SUPPLY ey
. +1V2_HB +1V2_HB 6
VDD-ADJ VDD +1V2_HB S +5V0 +5V0 3
+3V3 +3V3 35
+5V0_HB +5V0 +VDDIO_LS +VDDIO_LS 356
VDD 0.8V - 1.5V SUPPLY s w
VAA-PIX VAA-PIX 3
P11 LVBLDO 3V HB U0 o - VDD-SLVS VODSLVS 3
_HB VDD VoD 3
1 T NCP5748MN1 VDD-ADJ ca4 Lt VOBANA VoD a3
2 1o outo 10—t DN 10uF VDD-PHY VOD-PHY 3 o
3 IN1 ouT1 Al VDD-PLL VDD-PLL 3
30 c31 - - JIMPR-2PIN_SHORTED VDDIO vooior 3
- R19 32 38
woRa-ap  Default 1-2 220F 100nF N pe [ 187K 220F 220F
4 FB
VDD-ANA SUPPLY - e PERIPHERAL 3.3V SUPPLY
= ss TPAD .
VDD-ANA-ADJ u VDD-ANA| +1V2_HB. c46 =
e cr2
uF 1sope  CSS set to +3V3_HB +3v3
approx 325 usec
soft start time
e 1l L i 1 5V LED
HDR3-1x3-P Note :- R21 need to be tuned to 1.1V for o +5V0
1 Rev. 2.0 silicon and 1.05V for Rev. 2.1 ca5 L+
2 silicon. DNI 10uF |
3 JP2 .
JIMPR-2PIN_SHORTED R23
P12 Default 1-2 = m 560
VDD-ANA ADJ 8
LED_R
VDD ANA 0.8V - 1.5V SUPPLY g4
VDD-PHY SUPPLY - R
+VBLDO  +3V3 HB K oD ANAADS 29 P15
T NCP59748MN1 ¥ \-# =] o
VDD-PHY T . L o Ep HDR2-1x2-P
2 9 -
VDD-PHY-ADJ +1V2_HB C”L C‘gi IN1 ouT1 L L Ej c «| Default 1-2
3 RS c19 c21
220F 100nF e PG 1.87K 220F 220F 23 LED
FB o
ot g ons VDD-IO & VDDIO LS =5 ¢ .
N ND -_— ~Q
B O 2.8V SUPPLY e
1 c24 =
2 e ‘CSZUBF CcSsS set to L
3 TuF P" approx 325 usec =
=" soft start time oLs
= = _ +VDDIO_L:
Default 1-2 = = = = VDD-I0
Note R24 need to be tuned to 1.1V for
Rev. 2.0 silicon and 1.05V for Rev. 2.1 T
silicon. 7 o t 3
VDD-PLL 1.2V SUPPLY =S cor
° VBD-BHY ADJ muF:: LEFO Jone onALO mw:[
VDD-ADJ VDD-PLL JMPR-2PIN_SHORTED JMPR-2PIN_SHORTED
VDD PHY ADJ 0.8V - 1.5V SUPPLY = = "
+IVBLDO  +3V3_HB u13 +1v8_HB +2V8_VDDIO_HB
T T NCP59748MN1 VDD-PHY-ADJ
co7 Lt +1v2_HB 1 10 T
INO ouTo
HDR3-1x3-P 10uF o L css L INT outt [-— L L
1 3 R1 c86 c90
2 220F 100nF e PG 1.87K 220F 220F
3
FB
e 4 Bias
Default 1-2 VDD_PHY_ S8 ss o0 [
Note :- Voltage of VDD, VDD-ANA, VDD-PHY and o L 7 css set to = Default Jumper 2-3
VDD-PLL need to be tuned to 1.1V for 1uF 1500F  Cprox 325 usec
Rev. 2.0 silicon and 1.05V for Rev. 2.1 soft start time A
silicon. = =
Note :- R25 need to be tuned to 1.1V for
Rev. 2.0 silicon and 1.05V for Rev. 2.1
VAA 2.8V SUPPLY silicon.
+2V8_VAA_HB VAA 1.8V LDO Supply
T . 0V4 VDDPHY
N - +5V0_HB utt
R 2 VDDSLVSPHY 0.4V SUPPLY
DN 10uF° N Vew T
JP12
IMPR-2PIN_SHORTED 1 c79 | cso 61y L o L o s o oDsLvs
= FB
7 20F 20F NCP135BMT040TBG H
2R 100nF X——| PG . N 1 out ‘s 0V4_VDDSLVSPHY_FB
1V8_LDO_COMP 5 =] L L
COMP & PGND
2 o EN sr\4554I c150
VAA-PIX 2.8V SUPPLY o - -7 Hews o =
. c3 EPAD
{ = - DN
+2V8_VAA_HB VAAPIX Ra9 100nF 76
T 249K JMPR-2PIN_SHORTED
o - =
ci1 Lt )
DNi 10uF’
JP13
JIMPR-2PIN_SHORTED
= A
Tripod Mount Socket/Lens Mount
MP2
MP1 DNP 1/
TRIPOD o1 o2 03 Ground Testpoints Mounting Holes ‘
ADAPTER 1 @ 1 @ 1 @ 6 TP7 MH1 MH2 L
[ LENS HOLDER TSTPT-5016 TSTPT-5016 1 1
MTG1  MTG2 SOCKET FIDUCIAL  FIDUCIAL  FIDUCIAL © ©
TRIPOD-ADPTR WITH LID n - = 200RD125P = 200RD125P [Title o
ower
FDS FDG FD7 MH3 MH4
§ 1 1 1 1 1 Bize | Document Name e
SKT-803-1007383-803-1007384_mPBGATS © © c AR0822-MPBGA75_Demo3Head_SER 00
FIDUCIAL FIDUCIAL FIDUCIAL = = "= 200RD125P = 200RD125P
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Clock and Reset

CLOCK CIRCUIT

+VDDIO_LS

4 ]38 CLKR CLKGEN
vec  out = 3
EN GND

2TMHz

6 HB_MCLK oo ]

6 DEMO_FBCLK <

S _CLK
TP8
u2
NLV7SZ67D §
= -
L 3 4 LK ouT 3 S ClK R

7 s ! MASTER_CLK_OUT A % V33 SOk 3

x— 8 1y g B
HDRA-Z:-P (TMM) o).

+VDDIO_LS

FB CLK R 4

6  SLAVECLK D>—-

u3
NLV75297D

o e
g

P20 Clock Selection Header

Jumper 1-3: Select on-board
oscillator as sensor's input clock
OR

R¥%6V V33

Jumper 3-5 (default): Select Demo3 clock as

sensor's input clock
OR
Jumper 2-4: Select Slave clock as

sensor's input clock (for slave sensor in

multi-camara mode)

AND

Jumper 6-8: Enable Master clock
output (to support slave sensor in
multi-camera mode)

c49
100nF
MR_SW_L

6  HBRSTL

PB-SPST

]
i

M_CLK
TP10

+5V0 +5V0 34
+3V3 +3V3 34
+VDDIO_LS +VDDIO_LS

R30 U4
100K LV7S797D ﬁ
51 vee
4 MSTCIKR
A Y Y V33
MASTER_CLK_OUT
c
+VDDIO_LS
ST_L
S HBRSTL
> P11
us
n NLV787670
5 vee
A v D> SRSTL 3
PWRST XD or2
B )S_RST_L
c

HDR3-1x3-P (TSW)
Default:Open

+VDDIO_LS

D> S_XSHUTDOWN_L 36

TP13
’S_XSHDN_L

D> MASTER_CLK_BUF 6

346
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DEMO3

External Interface

BASEBOARD I/F

J

+5V0_HB +5V0_HB

+3V3_HB +3V3 HB
+2V8_VAA HB +2V8_VAA HB
+2V8_VDDIO_HB +2v8_VDDIO_HB

+1V8_HB +1V8_HB

+1V2_HB +1V2_HB

+3V3 +3V3

+VDDIO_LS +VDDIO_LS

5

34,
345

Efest 6

3 H_M_DATA1_P ; H_M_DATA2_P 3
3 H_M_DATATN & H, 3
5 DEMO_FB_CLK 7 H| 3
+VDDIO_LS %9 L 3
=
bomuEn|
R34 VDDIO_SENSE X5
R
Lot
bomrEn
a5
8527 S_XSHUTDOWN_L 35 +2V8_VAA_HB
3 S_TEST & ) S_GPIO0 3 -
%51 S_GPIO2 3 +1V8_HB
5  HBRST L 22 33 s S_GPIO3 3 -
+5V0_HB. 3 SGPIO1 3| [3 +1v2_HB
DEMO_SDA X537 38 X
+3V3_HB g +2V8_VDDIO_HB
| Iy _VDDIO_t
oovo s %] — S MULTI-CAMERA INTERFACE
= = = HB_MCLK 5 1 i i
x| MASTER / SLAVE Connection in Multi-Camera Mode:
3 H_M_DATAO_P g ? 2 H_M_CLK N 3 . .
3 H_M_DATAON HMCKP 3 - Connect a multi-camera interface cable from the
53 [ e MASTER connector on the Master headboard to the
54 [ 155 SLAVE connector on the Slave headboard
+5V0_HB +3V3_HB +VDDIO_LS X Me X +2V8_VAA_HB +1V8_HB +1v2_HB +2V8_VDDIO_HB
CON5Z2x26- (QFS) .
= - If there is a further Slave headboard down the
L L L L chain, connect another multi-camera interface cable
cs0 —Lt o5 cs2 Lt cs3 cs4 c55 56 cs7 Ccs8 cs9 —Lt  ceo cer Lt ce2 from the MASTER connector on the 1lst Slave headboard
muFT WUHT muFT ‘OOHT 1000F 10uF 1000F 10uF 100nF muFT 100nT muFT umnT fo the SLAVE connector on the 2nd Slave headboard
= = o L = RE
SW3 Function Table
+VDDIO_LS +VDDIO_LS Control Pins | On Channel
+VDDIO LS +VDDIQ LS Low I Demo I2C Enabled
F T HIGH I Slave I2C Enabled
C63 C65
100nF R36 R39 100nF
0 c66
= DNP 10K 100nF TP14 TP15
swa Og Ox
NLAS4684M I8 J8
DEMO_SDA 2 MASTER_SDA = P o
DEMO_SCL 4 T MASTE] T 5 1
CPU 6 K\:a
2 c1]3
O ¥ > sscL 3
HORE-23-P <} 4 DEMO 12C DISABLE
- - 7
Jumper 1-2 & 3-4 SLAVE scL K\O
CAVE_SD
= 2 O | 02l o > SSDA 3
+VDDIO_LS SLAVE i 8
T P25 ?> SSADDR 3 s <
=3 IGND
ce7 1
3 SLAVE_SCL R43
= 100nF +VDDIO_LS +VDDIO_LS 5 10K
T 7 DEMO_T2C_DISABLE
MASTER ce8 69 7 9
P26 1000F = 100nF HDRT0-2x5- P SLWECK 5
7 1 ,—(( S_CHAIN 3
3 MASTER_SCK
5 T
7 u7
il ] MASTER CLK BUF 5 NLSX4373DMR2G
HDRT0-2:5- 6 |iovec? loveet | 7
4 ono voq -2 LENS CORRECTION EEPROM
TP16
1w oS TRLST 1 TRI_STATE
3 lioviz lowt} 2 NASTER.SCL +VoDIo LS EPPROM Address Switch Settings:
A2 = HIGH, Al = LOW, AO0 = LOW; Address => 0xA8 (default)
HIGH, A0 LOW; Address => 0xAC
HIGH, A0 LOW; Address => 0xA4
= LOW, A0 = LOW; Address => 0xA0
2l cno cr1 us R45%, RA6S, R4T
T ouF 100nF N24CE4UVTG 10KS 10KS 10K
vee  scLdd
SDA
1 AQ
A0 5 Al
vss Al —‘3 o
A2 7
wp ——
FDR4-2x2-P
[Title
Extemal Interface
Bize | Document Name
c AR0822-MPBGA75_Demo3Head_SER
I




