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Rev 0.0 anahar 5JUL2021 Initial - Based on Template (Aug 13, 2019)
Added connections to support dual MIPI
U10 added to support 1.05V
23JUL2021 Updated MP2 part. No impact on Layout
Rev 0.1 anahar 17NOV2021 Updated Y1 to 24MHz part from 27MHz part as per AE feedback
Rev 0.2 anahar 11JAN2022 Updated Y1 to 27MHz part from 24MHz part as per AE feedback. Updated P20 setting as 3-5.
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Block Diagram
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I/F

Multi-Camera

52-Pin Demo3 Connector (QFS)
& & e s
< é < < < +3.3V
Iw = ‘OO |°° IN
e o ] < e
w N & l; @ 0.4v
= Re
z 5 i
=
[
+3.3V 1.05Vv
=alifeleYe
—@®
—‘
DEMO3 CLK
+VDDIO LS
+ < < < < < < < S <SS
< E E E g g g U u u o
o o U g U U U v
g g vy o B oyoo o
H
HB_MCLK o © — T A e =
Clock +VDDIO LS I> > lm ‘m P 5 é
+3.3V | S_CLK = o [
Select = S = g '
o [
osc Headers |
(27MHz) MASTER CLK RUF
__{::>______:___:i;> MIPI CLK(1:0) P/N
+3.3V
MIPI DATA(7:0) P/N
HB RST L
+3.3V —\\\ S_XSHUTDOWN_L SENSOR - AR2020 mPBGA78
RESET (240ms)
+VDDIO LS
ATEST GPIOO
Header Header
SIGNAL SLAVE_SADDR
Headers TEST
GPIO1
GPI2 Header
Header ? ]
SLAVE_CHAIN ;
GPI3 i
Header L
SPO - TEST
CONTROL SIGNALS SP1 - GPIOO
SP2 - GPIOL
SP3 - GPIO2
SP4 - GPIO3
DEMO_I2C I2C Switch SENSOR_I2C
and Level
Shifters
+VDDIO LS
EEPROM 64kbit
0xA8 (default)
MASTER 12C
Master/Slave
Connectors

I2C DISABLE

SLAVE_SADD

SLAVE_CHAI$

SLAVE_12C
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+5V0 +5V0 4
+3V3 +3V3 45
+VDDIO_LS +VDDIO_LS 456
VDD VDD 4
VDD-ANA VDD-ANA 4
VDD-PLL VDD-PLL 4
VDD-SLVS VDD-SLVS 4
VAA1V8_ANA VAATV8_ANA 4
VDD-IO VDD-I0 4
VDD-PHY_PO VDD-PHY_PO 4
VDD-PHY_P1 VDD-PHY_P1 4
VAA VAA
VAA-PIX VAA-PIX 4
VDD VDD-ANA VDD-PLL VDD-SLVS_PO VAA1V8_ANA VDD-I0 VDD-PHY_PO
D

c2 C6 c7 c8 c12 c13 C16 c19 C20 c22 c23 C25 C26 c27 c28 C32 C33 C38 C39 C46 c72

+ + + + + 1+ +

10uF 100nF| 100nF|  100nF Iwup 100nF|  100nF Iwup 100nF 10uF 100nF 10uF 100nF| 100nF| 100nF :E1OUF 100nF| 100nF|  100nF Iwup 100nF

VDD-PHY_P1 VAA VAA-PIX VDD-SLVS_P1

C74 C75 c77 C78 C79 C80 C84 C85 C86 c9 c10

+ + + +

10uF 100nF 10uF 100nF| 100nF| 100nF : ;muF 100nF|  100nF 10uF 100nF

(Note for layout: - Place these testpads near the Demo3 I/F

connector at the top side of PCB)

o o a a
= = = =
Ug-1 N N N o N
ZTP1 O 3 ZTP2 O 3 27P3 0 X ZTP4 0 27P5 DE
S_ATEST1 H_M_CLKO_P 2 2 2 2
TEST _ argsty AR020SENSOR 0 _M_CLKO_| < < < <
TSATESTZ ¢q | mPBGATS e FM CLKON _ g & & ._
R2Q s AL Oz Oz Oz O Oz
+VDDIO_LS 5 S_CLK DA Ieyreik H M DATAO P = E S =
b7 DATAP 88— ==raTa0—~
2 1 S_TEST 6  S_GPIOO GPIOO DATAN N . Z ‘_ ~ = =
! 6 S_GPIO1 GPIO1 DATAZP AL =R BATAT R
= HDR2-1x2-P 6  S_GPIO2 P03 GPI2 DATA2N N =
= -1x2-| Default: Closed —CF8 B2 4 6pi3 DATA3P —As—n—m N ]
DATAN B3 —==paTaT ;g H.M_CLKO_P 6
6 s_scL bSCL DATA4P — — H.M CLKON 6
ATEST1 O SR Ce— - DATASP |54 H W DATATTC M_CLKO_
p4g 5 5 XSHUTDOWN L S Al | H_M_DATAO P 6
2 P S ATEST1 » ¥ XSHUTDOWN H M CLKi P H_MDATAON 6
1o P1_CLKP —E Lok — H_MDATAT P 6
— HDR2-1x2-P DNP Default: Open 6 S_TEST >>—J5_' TEST P1_CLKN — = H M _DATAT N 6
) 100nF PP H_M_DATA4_P HM DATAZ P 6
L p1_DATAP S paTar H_MDATAZN 6
- P1_DATAN [—S10~=Frtae HM_DATA3 P 6
P1_DATA2P R e H_MDATA3Z N 6
P1_DATA2N — —
ATEST?2 P1_DATASP FEL == parre
a1 P1_DATAIN SN a
2Py s resn DA SO
L L1 c5 —
= HDR2-1x2-P DNP Default: Open AR2020-DEMO_mPBGAT8 a a [ o [
100nF i N = = =
— N N N N Nw
- zree [ 3 2me7 [ 3 zree [ i zres [ B ZTP10 DE
& & & & =
o o 7 7 I
[ja [Cja (I (I [
VAA Us-2
VAA_ANA_ACORE_0 GND_ANA_ACORE_0 [—EL ;; H.M CLKI_P 6
VAAPIX VAA_ANA_ACORE_1 GND_ANA_ACORE_1 [—H& HMOLKIN &
VAA_ANA_ACORE 2 GND_ANA_ACORE 2 [—H12
GND_ANA_ACORE_3 H.MDATAA P 6
VAATYS_ANA _ANA X _M_| i
ava T—:}& VAA_ANA_PIX_0 o H M DATAA N 6
VAA_ANA_PIX_1 GND_ANA_PIX_0 [—E2 HMDATAS P 6
GND_ANA PIX_1 [—52 H_MDATA5 N 6
VAA18_ANA_ACORE 1 GND_ANA_PIX 2 H_M_DATA6 P 6
VDD-ANA VAA18_ANA_ACORE 2 £ N DATACN
cis VAA18_ANA_ACORE_3  GND_DIG_ACORE_0 [—2 H_MDATA7 P 6
700nE £t 1 vop o scone o GND_DIG_ACORE_1 H_MDATA7 N 6
FLASH -4 VDD VDD_DIG_ACORE_1
—EL T—% VDD_DIG_DCORE_0 DGND_0 4N
= VDD_DIG_DCORE_1 DGND_1
< I S GPIOO VDD-PHY_PO VDD_DIG_DCORE_2 DGND_2 [—2¢
2 |__FLASH 3V3 B VDD-PLL B3 DGND_3 [— &
VPD_DIG_PHY  aRg0z0 sENSOR DN [Ty
HDR4T3P = DNP VDD-SLYS_PO B9 |\pp pig PLL mPBGA78 DGND_6 |28
Default: Open 4 g chan < R8 A A0 VDD.PHY P1 T - DGND_7 [—E4
- -|— - A3 {\DD_SLVS_PHY DGND_8 [—E2
E;/\//\/: g DGND_9
Ri 0 VDD-SLVS P1 H11 {p1 vDD_DIG_PHY DGND_10 [—E
SHUTTER A/DDIO LS T o DGND 11 [E8
b8 - P1_VDD_SLVS_PHY DGND 12 [—E2
1 GPIPU Rg 10K VDD-I0 DGND_13 g
= S GPIO1T VDDIO1V8_0 DGND_14 (5
5 = B10— vopiotva 1 DGND_15 11
VDDIO1V8 2 DGND_16
HDR3-1x3-P
Default: Open
© AR2020-DEMO_mPBGAT8
GPIO2 Jumper 2-3 = Normal Oper./Master Mode =
10 #VDDIO_ LS Open = Multi-Camera Slave Mode
1 GP2PU Ri 10K
2 S_GPIO2
3
— 1?__ ars NP SIGNAL GPIO FUNCTION OPTIONS
e AL ADDR
Default: Open 6 88 & a. Flash output (default)
= 0 GPIOO b. All options in GPI2 (if use as input)
GPIO3 R a. Shutter output (default)
VDDIO_LS - X . .
P13 - GPIO1 b. 3D daisy chain communication output
c. All options in GPI2 (if use as input
36 S_GPIO3 ) i ; LU R 10K GPIO3 . ( o
6 5 GPSFD Rli/\/%_ a. SADDR, second I2C device address ON Semiconductor”
. BRG0P L GPIO2 b. Trigger signal for Slave Mode s
Default: 3-5 c. Standby Sensor
Jumper Default: 3-5 a. 3D daisy chain communication input ize Document Name
2 - 4 Trigger from Demo3 GPIO3 b. All options in GPI2 ¢ AR2020-MPBGA78_Demo3Head_SER
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Debug Headers:

Cut away the shorted trace

and mount header for power debugging

VDD 1.05V SUPPLY

+1V05_BRD VDD

c1as—L
DN 10ul

JP7
JMPR-2PIN_SHORTED

VDD-ANA 1.05V SUPPLY

VDD-PHY P1 1.

+1V05_BRD

Power

05V SUPPLY

DD-PHY_P1

Bl

DN
JP26
JMPR-2PIN_SHORTED

c199—L
10uF

VAA 2.8V SUPPLY

+1V05_BRD VDD-ANA +2V8_VAA_HB VAA
o - J_ o - J_
c17—+ c181—-+

DN 10ul DN 10u

JP14
JMPR-2PIN_SHORTED

i

VDD-PLL 1.05V

+1V05_BRD

SUPPLY

VDD-PLL

VDD-PLL_I

DN
JP12
JMPR-2PIN_SHORTED

VDD-SLVS 1.2V SUPPLY

JP8
JMPR-2PIN_SHORTED

‘WH

VAA-PIX 2.8V SUPPLY

+2V8_VAA_HB

VAA-PIX

DN
JP9
JMPR-2PIN_SHORTED

VDD-SLVS_PO

c132—L
10uF

SUPPLY

VDD-SLVS_P0O

+1V2_HB +1V2_VDD-SLVS
VDD-SLVS
of - T
c1ga—L* N
DN 10u c196—+
P DN
JMPR-2PIN_SHORTED JP23

JMPR-2PIN_SHORTED

10uF

VAA1V8 ANA 1.8V SUPPLY

VDD-SLVS Pl SUPPLY

+1V8_HB VAA1V8_ANA VDD-SLVS VDD-SLVS_P1
o - J_ o - O_L
c197—+ c2001+

DN 10ul
JP24
JMPR-2PIN_SHORTED

VDD-PHY PO 1.05V SUPPLY

+1V05_BRD VDD-PHY_P0O
o - B_L
c198—1+

DN 10ul
JP25
JMPR-2PIN_SHORTED

Socket/Lens Mount

Tripod Mount

MP1 MP2
DNP,
TRI-POD
ADAPTER
LENS HOLDER
MTG1 MTG2 4% SOCKET

TRIPOD-ADPTR WITH LID

DNP SKT-803-1019522-803-1019523_mPBGA78
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DN 10u
JP27
JMPR-2PIN_SHORTED

+5V0_HB

C34

+5V0

+

DN 10u
JP1
JMPR-2PIN_SHORTED

PERIPHERAL 3.3V SUPPLY

+3V3_HB

C35

+3V3

+

DN 10u
JP2
JMPR-2PIN_SHORTED

VDDIO & VDDIO_ LS

1.8V SUPPLY

VDD-I0

JP3 JP4
JMPR-2PIN_SHORTED JMPR-2PIN_SHORTED
+VDDIO_LS
DN DN
- ~ o~ -
C36 _!_"' +1V8_HB c37 _!_"'

10uF

ONBOARD 1.05V SUPPLY

+1V2_HB u10 +1V05_BRD
T NCP59748MN 1 T
1o outo ¢ 1 2 '
c29 | c21 IN1 ouT1
22uF | 100nF +3v3 5 PG x R C30 c40
EN 8 VDD_FB ' 22uF 22uF
FB
— BIAS 6
- VDD_SS 7 GND 37 R5 =
co3 Ss TPAD 4.32K
1uF co4 1
150pF =
L L CSS set to =
approx 325 usec
soft start time
FD1 FD2 FD3
1 1 1
FIDUCIAL ~ FIDUCIAL  FIDUCIAL
FD5 FD6 FD7
1 1 1
FIDUCIAL FIDUCIAL FIDUCIAL

VDDSLVSPHY 0.4V SUPPLY

+3V3 u1
1

10uF

+0V4_VDD-SLVS

NCP135BMT040TBG
IN ouT 6
c1 _L L_,4 EN  SNS #]5 —L
2

22uF 3

BIAS GND =
EPAD

Cc3

(100mA) =
100nF

Ground Testpoints

P6 TP7 MH1
TSTPT-5016 TSTPT-5016 1
- h = 200RD125P
MH3
1
= = = 200RD125P

C150
22uF

Mounting Holes

MH2
1

= 200RD125P

MH4
1

= 200RD125P

+5V0_HB
+3V3_HB
+2V8_VAA_HB
+2V8_VDDIO_HB
+1V8_HB
+1V2_HB

+5V0
+3V3
+VDDIO_LS

VDD
VDD-ANA
VDD-PLL
VDD-SLVS
VAA1V8_ANA
VDD-IO
VDD-PHY_PO
VDD-PHY_P1

VAA-PIX

g (A D |

)

( Mount LED on
bottom side of PCB

VDD-SLVS

+5V0_HB 6
+3V3_HB 6
+2V8 VAA HB 6

+2V8_VDDIO_HB
+1VB_HB 6
+1V2_HB 6
+5V0 3

+3V3 35

+VDDIO_LS 356

VDD 3
VDD-ANA 3
VDD-PLL 3
VDD-SLVS 3
VAA1V8_ANA 3
VDD-I0 3

VDD-PHY_PO 3
VDD-PHY_P1 3
VAA 3

VAA-PIX 3

LED

+5V0

R23
560

LED_R

P15
HDR2-1x2-P

~ Default:

+0V4_VDD-SLVS

+1V2_VDD-SLVS
— oo

L

P18
HDR3-1x3-P

Jumper 2-

3

Selection of 0.4V or 1.2V
for VDDSLVSPHY supply

6

1-2
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C I OC k an d R es e-l' i ] e,

CLOCK CIRCUIT

+VDDIO_LS

+3V3

c4a2
100nF c43 S_CLK
100nF TPs
= v
= NLV7SZ97D
Y1 P20 5 T
4 3 CLKR CLKGEN 1 2 vee
vcc  ouT RY7 V33 3 1 CLK_OouT 3 4 S CLKR
1 2 5 6 A Y R%6V Ve » sk 3
EN GND [ 7 B MASTER_CLK_OUT 1 BUFFER
= % - B
27MHz N HDRA2x4-P (TMM) 6 2
2xd
[¢] GND [~
+VDDIO_LS = =
6  SLAVE_CLK »»>——-
6 HB_MCLK mg:é
u3
NLV7SZ97D =
vee |2
FB_CLK R 4 3
6 DEMO_FB_CLK << Cr MG E—— Y A
1 FB_CLK BUFFER 8 1
Ofpg
2 6
6N ¢

P20 Clock Selection Header

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

OR V3
Jumper 3-5 (default) : Select Demo3 clock as
sensor's input clock M_CLK
OR w TP10
Jumper 2-4: Select Slave clock as NLV7SZ97D _
sensor's input clock (for slave sensor in 51 vee
i MST_CLK R
multi-camara mode) 34 A vH g > MASTER CLK BUF 6
AND MASTER_CLK_OUT 1 BUFFER
Jumper 6-8: Enable Master clock o )
output (to support slave sensor in = C GNDIT—
multi-camera mode) = =
+VDDIO_LS
6 HBRSTL H——— HERSTL
+3V3 us
_ NLV7SZ97D
vee
ADleJigﬂ A vH >> S_XSHUTDOWN_L 3
c49 swi1 4 2 PWRST anp 1 TPz
100nF R S L VDD RESET B 'S_XSHUTDOWN_L
1 Mm oo [ GND%‘_
PB-SPST =
ON Semiconductor”
[Title
Clock and Reset
ize Document Name
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DEMO3 BASEBOARD

External Interface

I/F

+5V0_HB
+3V3_HB
+2V8_VAA_HB

+1V8_HB
+1V2_HB

+3V3
+VDDIO_LS

+5V0_HB
+3V3_HB
+2V8_VAA_HB

+1V8_HB
+1V2_HB

+3V3
+VDDIO_LS

ENFNES

34,5
34,5

3 H_M_DATA1_P vi H_M_DATA2_P 3
3 H_M_DATAI_N & H_M_DATA2N 3
5 DEMO_FB_CLK H_M_DATA3_P 3
+VDDIO_LS %51 0 H_M_DATA3_ N 3
11 12 H_M_DATA6_P 3
3 H_M_DATA4_P g 3 14 H_M_DATA6_N 3
3 H_M_DATA4_N
R34, 0 DDI0_ 1; 12 2 H M CLKI P 3
g 0 H_M_CLK1_N 3
3 H_M_DATA7 P ; g; gf 2 H_M_DATA5 P 3
3 H_M_DATA7_N 5= S H_M_DATA5_ N 3 L
« 550 27 ﬁa P1 +2V8_VAA_HB
3 S_TEST 59 R S_GPIOO 3
31 32 5P4 S_GPIO2 3 +1V8_HB
5 HBRST L éé 553 34 S_GPIO3 3 -
+5V0_HB 3 S_GPIO1 36 X +1V2_HB
DEMO_SDA X377 38 <
+3V3_HB 9 40 +2V8_VDDIO_HB
| _ |
41 42 _
oo | o P e s ——— MULTI-CAMERA INTERFACE
x5 | 48 = MASTER / SLAVE Connection in Multi-Camera Mode:
3 H_M_DATA0_P g ‘l? g 2 H_M_CLKON 3 . X
3 H_M_DATAON H_M_CLKO_P 3 - Connect a multi-camera interface cable from the
5 ["aw MASTER connector on the Master headboard to the
54 [ oro 155 SLAVE connector on the Slave headboard
+5V0_HB +3V3_HB +VDDIO_LS K| Mre X +2V8_VAA HB +1V8_HB +1V2_HB +2V8_VDDIO_HB
| coNs22x26-J (QFS) _| . c
= = - If there is a further Slave headboard down the
chain, connect another multi-camera interface cable
c50 -+ 51 cs2—L* 53 c54 cs5 —L*  cs6 cs7 —L*  cs8 c59 -+  ceo cet —*  ce2 from the MASTER connector on the 1lst Slave headboard
10ul 100nF 10ul 100nF 100nF 10u 100nF 10u 100nF 10ul 100nF 10ul 100nF to the SLAVE connector on the 2nd Slave headboard
SW3 Function Table
+VDI2I_C_)7LS +VDI2I_C_)7LS Control Pins | On Channel
+VDDIO_LS +VDDIO_LS LowW | Demo I2C Enabled
_r- r T HIGH | Slave I2C Enabled
c63 64 c65
100nF R36 100nF R37 2 R38 R39| R40| R41] R42 100nF
0 15K > 15K C66
= DNP = DNP $ DNP 10k <10k <10K <10K 100nF T(E)MJ T85<
= SwW3
P24 TS3A24157DGSR @ 3
DEMO_SDA 2 1 MASTER_SDA = Al P R
_SCL 4 3 MASTER_SCL 1 v+ |10
12C_PU 6 5
2 ~C1] 9 S
L L ! s.scL 3
HDRE-233-P B 8  DEMO_I2C_DISABLE
_ _ 3
Jumper 1-2 & 3-4 SLAVE_SCL
SLCAVE_SDA 4 “~C2 |, 6 >>
i S_SDA 3
+VDDIO_LS SLAVE | ;
il P25 >> S_SADDR 3 5 oD
c67 z y SLAVE_SCL
4 3 _ R43
— 100nF +VDDIO_LS +VDDIO_LS g ; = 10K
DEMO_T2C_DISABLE
MASTER F_{ c68 C69 I’—' o 5
P26 < 100nF — = 100nF HDR10-2x5-P >> SLAVE_CLK 5 JL
o S_CHAN 3 = = 44 =L =L
2 MASTER_SCK 40K = i i
MASTER_SDAT
10 9 < MASTER CLK BUF 5 NLSX4373DMR2G
= HDR10-26-P 6 |lovce? loveet | 7
41 np ved-2 LENS CORRECTION EEPROM
TP16
= v e TRI_STATE
S_SDA
3 liovi2 vl 2 S TEn—ocL +VBDO LS = EPPROM Address Switch Settings:
A2 = HIGH, Al = LOW, A0 = LOW; Address => 0xA8 (default)
A2 = HIGH, Al = HIGH, A0 = LOW; Address => 0xAC
= A2 = LOW, Al = HIGH, A0 = LOW; Address => 0xA4
A2 = LOW Al = LOW A0 = LOW; Address => 0xA0
e | o us RA5S R46S, R4 ! ! !
“T™MOouF  ==100nF N24C64UVTG 10k< 10k< 10K
8 fvee  scL 2
SDA
AO R48, A O
4 AQ Al
ves 2; A2 | p27
1 ]2
WP | 3 I 7
|W ¥2-P ON Semiconductor®
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External Interface
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