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® HIEHHUEML ® {E[4: 1928H x 1088V
® ] loT HAEH1 ® GFENsF: 29umx 2.9 um
® GisLNFR~f: 1/2.8”
® I KIS L HIE %
i B 1920H x 1080V@60fps 10bit
o SEhAVEH ® HyHFEi:
B TRERNS m 10/8-bit 1/2Lane MIPI
o IiRfyE m 10-bit DVP
o HfsMlt o ik zl: RAW RGB
® RN H I A ® CRA: 15°
o (LIt o Ry
® 53 x MY, 32x BT W 8200 mV/lux's @HCG
. B 2450 mV/lux's @LCG
® =ik DPC o hAiifH
® JShEFEHIMIR K Z sensor [ m . 83dB
oz B S >100dB
® (I,
o KR/ frkIL: 42 0B
- 5 [ = -H‘SHA: - ° ~ °
= RSN VE BRI . - o o
® 2x2 binning Hizt ® it TiERE Vi -20°C~+60°C
> L :/\ D
o 12C AT R BRI
B Analog=2.8V 0.1V
B Digital = 1.2V + 0.1V
B /0=1.8V+0.1V
® 4. 41-pin CSP
® HIER~F: 6.260 mm x4.069 mm
® ESD Z:4.

B HBM: Classification 2
B CDM: Classification C3
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2-1S1aVe MO HJ F ..ottt tee ettt 18
2-2 Slave Mode BEIEIEIMI ..ottt 19
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2-4 1758 & HDR A virtual channel 0 a BT /T v 20
2-5 172 & HDR AN virtual channel B ZEAR S b T IS P v 21
2-6 TE BRIl ottt 35
2-T AR ZIEFNI o ottt ettt 35
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B2 CRA CUIVE.....oovieesvtseesssssseseesesesss s s s sass s sssasssssesssss s s sassssssassas s s sansasseansneans 40
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1. RGH#R

1.1. &R

SC200AI J2 AL A S 3k %7 CMOS IS AR I, B i3 HF 1920H x 1080V @
60fps It fid % . SC200Al ftl raw #&:NEIHE, HREERE HY 1928H x 1088V, 3
SORE A BB E——lnE DAk, KPR EEIE A,

SC200AI 7] LLEE RN 12C 323 4 4758 .

SC200AI TJLLiE T EFSYNC/ FSYNC 5| I SZER A1 5425 i BE G o

1.2. RGHELE

1-1 J&7x T SC200AIl BG LIRS DR i 1-2 J&as 17— AL R 7= o

Block Diagram

7
i

SRS )

AL HE R

$ G S HIY R

LILIPN

RO

r U oT

PWDNB XSHUTDN EFSYNC

PLL

T

EXTCLK

Pl 1-1 g5kl

I°C Slave

TE

SCL SDA
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SC200Al #: DVP. MIPI 41, LL MIPI 3 11 K46

DOVDD AVDD DVDD

4.7k Q
4.7k Q
o o o
[a] (=) [a]
o scL 3 =z 3
Two-wire serial interface { a
SDA
MIPI_CLK | >
MIPI_DATAO [ ><__ ¢ MIPI PORT
MIPI_DATAL| >
— | XSHUTDN
—| PWDNB
From controller
— | EFSYNC
SID
EXTCLK o
————— EXTCLK 2 5
2 8

B 1-2 YRS R
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1.3. 5]

TERFIH T SC200A1 B AL A 1 5] BNE B AR S IE -

£ 1-1 Pin A

pe | @5 | mEs | smxm |we |
1 A1 AVDD CEV/ 2.8V Y IR
2 A2 LREF i DVP 17 [F
A3 ScL LTPN 12C B 2%
Power Down {5 5N (W& FhifBH, fKHAL
4 A4 PWDNB LIPN
HHO
12C Device ID (& FHIHH, ERIAAICH,
5 A5 SID LTIPN
%t Device ID J& 7°h30)
6 A6 NC - -
A7 AVDD HLJR 2.8V B HLIR
8 B1 AGND Hhk R
n B NEHE SRS 5
° 52 FSYNG | AR | bt %0 DVP Wi 5 5
10 B3 SDA WA | 1PC ¥ 2 (open drain)
1" B5 DVDD IR 1.2V s B
12 B6 EFSYNC LIPN MR E] 5
13 B7 AGND 2k AL A
14 c1 DVDD HLH 1.2V Hr
15 c2 EXTCLK A ENEIETTPN
16 C3 DOGND g /0 #h
17 c4 XSHUTDN LIPN SAfETHmA (WE ERHHE, KBAHERD
18 c5 D<11> i DVP #ith bit[11]
19 C6 NC - -
20 c7 AVDD YR 2.8V B HLIR
21 D1 D<0> i DVP #ith bit[0]
22 D2 DOGND Hhgk /0 s
23 D3 D<4> it DVP fitt bit[4]
24 D4 DOVDD HLE 1.8V 1/0 HiJ5
25 D5 D<10> i DVP %t bit[10]
26 D6 DVDD FLE 1.2V Hr7 HLE
27 D7 NC - -
28 E1 D<1> i DVP #ii ! bit[1]
29 E2 DOVDD FLE 1.8V 1/0 Hii5
30 E3 D<5>/MD1N it DVP #i! bit[5YMIPI $#f 1 ki =
31 E4 D<7>/MCN it DVP it bit[7yMIPI B4 i thefs =
32 E5 D<9>/MDOP i DVP #irth bit[9YMIPI %4 0 IERR(E 5
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Fg W 554 SIBIkA | iR
33 E6 DOGND 2k /O Hh
34 E7 VREFH i WHSHEHE (JMEHEAE AGND)
35 F1 D<2> i DVP #ith bit[2]
36 F2 D<3> i DVP #ith bit[3]
37 F3 D<6>/MD1P i DVP %t bit[6] IMIPI $3E 1 RS S
38 F4 PCLK/MCP B DVP i&h/MIPI i 8h IEM(E 5
39 F5 D<8>/MDON i DVP %t bit[8)/MIPI 4 0 k(==
40 F6 DOGND o2k /O Hh
41 F7 VREFN B WIS EHE (JMEHRZAE AGND)
Top View
RN s s RN RN RN N
(A1) (m2) (A3 (A4 ( As) (A6 (A7)
AVDD LREF SCL PWDNB SID NC AVDD
™ o ™ /e ™ //B;\‘
Bl \ B2) « B3) « B5, \ B6) \B/y
N~ N_~ N__~ - N_ . N_~
AGND FSYNC SDA DVDD EFSYNC AGND
AN TN TN AN //N\ N //N\
1) (c2) {c3) (ca) 1 C5) { C6) (c7)
N_~ N__~ N__~ N_~ N_~ N_~ N_~
DVDD EXTCLK DOGND XSHUTDN D<11> NC AVDD
AN TN TN TN TN TN 7N
\D1) \D2) \ D3) \ D4) \ D5) \ D6} (D7)
N_~ N_~ N_~ — N_~ N__~ -7
D<0> DOGND D<4> DOVDD D<10> DVDD NC
7N TN RN RN RN RN N
(E1) (E2) (E3) (E4) {E5) 'E6 ) E7)
N_~ N_~ N_~ N_~ N_~ N__~ N~
D<1> DOVDD D<5>/MDIN D<7>/MCN D<9>/MDOP DOGND VREFH
AN AN RN TN TN 7N /’—‘\
{F1) \F2) \F3) \F4) " F5) \ F6) ' F7)
N_~ N_~ N_~ N_~ N_~ N_~ -
D<2> D<3> D<6>/MD1P PCLK/MCP D<8>/MDON DOGND VREFN

K 1-3 51 K
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1.4. &R W64

1.4.1. LHNFE
fE et AR eh, Bk i R T E R

Cut off power
DOVDD

DVDD i | i

| |
| |
AVDD . :
| |
| |

XSHUTDN

PWDNB

—> 12C activity is ready

Kl 1-4 LR 7R

VE: T120ms, T220ms, T3=0ms, T42=0ms, T524ms.

1.4.2. IR

MEARFE LT, SC200AI 12 114 S BRI, TAEAEMRIHFRIRAS, (R M il 1A 2 E -
SC200AI1 F& AP A 75 ik N\ BEHR AR 2

1) # PWDNB Hifi, IEIfASZHF 12C #25,

2) KEA7% 16°h0100[0]5 AN 0, LA SZ#F 12C 325 .

# 1-2 MR s ) 25 A7 %
Bit[0]: manual sleep mode ctrl
R AT e 16’0100 8'h0 1~sleep mode disable
0~ sleep mode enable

1.4.3. SHiER

ZAEACT, SC200Al 15 1k tH G AR, TAEMEMRIIFEIRG, EEITE F 78,
SC200AI HAEH 7 itk N AR

1) K¢ XSHUTDN Hzfik, MBS ASZHRE 1PC 135

2) KEA74% 16°h0103[015 A 1, BEE 7 #a0kE4E 150ns.

* A-3 BN 78

317 B b

ST A | 16h0103 | 8'h0 | Bit[0]: soft reset

Copyright © 2020-2021 SmartSens Technology Co., Ltd. 10 SC200AI Preliminary %4+t V0.8 2021.3.1
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1.5. B O

SC200Al $2HEFRUERT 1PC LRI E B X T A7 a TS, 12C %44k f PAD SID
I PE e, 1 FRFc. PAD SID WA FHiHH. Slave Address BJi%#&Huhl CMAL
Hidik), Sub Address 5217 s kHS .

£ 1-4 12C &bk

7’h30 K HF
7’h32 5 HLF

WERKA: 16-bit Hihl. 8-bit FIEA 7-bit Y& HuhE

I’C Write
I’C Read

Slave to Master S: Start Condition A: Acknowledge

Master to Slave P: Stop Condition A: No-Acknowledge

Direction depends on the operation Sr: Restart Condition

Copyright © 2020-2021 SmartSens Technology Co., Ltd. 1 SC200AI Preliminary %4+t V0.8 2021.3.1
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I2C W7

%

T70%
SDA 3{1%&

cont.

SCL
cont.

tho;sTA Pt ow _'I 9t clock
I
S ! 1/goL

________ 15t clock cycle

* =« SDA

eee gOL

9th clock 002330938
K 1-5 12C Bz 5

% 1-5 12C O Fitas 5

Symbol P t Standard-mode
mbo arameter

Fscl SCL clock frequency 0 100 0 400 kHz
Tha:sta  hold time (repeated) START condition 4.0 - 0.6 - us
Tiow  LOW period of the SCL clock 4.7 - 1.3 - us
Thigh  HIGH period of the SCL clock 4.0 - 0.6 - us
set-up time for a repeated START
TSU;STA . 4.7 - 0.6 - us
condition
Tha;paT  data hold time 0 - 0 _ us
Tsupar data set-up time 250 - 100 - ns
tr rise time of both SDA and SCL signals - 1000 20 300 ns
tr fall time of both SDA and SCL signals - 300 20 300 ns
Tsu;sTo set-up time for STOP condition 4.0 - 0.6 - us
Tout bus free time between a STOP and 47 i 13 i us
START condition
Tvapar data valid time - 3.45 - 0.9 us
Tuwiack  data valid acknowledge time - 3.45 - 0.9 us
pulse width of spikes that mustbe
Tsp ) . - - 0 50 ns
suppressed by the input filter

T FIWT B AT IR L B SFBRIE  30%: W B AHEZ b BT BRI BIE A 70%.

Copyright © 2020-2021 SmartSens Technology Co., Ltd. 12 SC200AI Preliminary %4+t V0.8 2021.3.1
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1.6. Sensor ID

#* 1-6 SENSOR ID Zi {78

SENSOR ID &ifir 16’h3107 8’hcb

SENSOR ID[15:8]

SENSOR ID fi&f7 16’h3108 8'hic

SENSOR ID[7:0]

1.7. B¥EEO

SC200AI A HHEE O : DVP. MIPIL.

1.7.1. DVP

SC200Al SCHREFHATHG 1 (DVP), #ith 10-bit HATHME. ik i (¥ FSYNC ik
MY S5 2B — AR TR, LREF R BdiiT b 5 S, PCLK Rk i Bk o, &

K2 DVP B Pn .

> L2F _dly '<— —>: F2L_dly :4- :
FSYNC : ! E 5
i ' ESYNCwidth | i LNEwidth |
i : :
LREF | L | L L

T ik

> <
I'IJ‘LI‘H'I M M 11111
PCLK N ulﬂ_ﬂ L1 lJlJ_|_|_|lJlJlJlJl [

Kl 1-6 DVP it

VE:

1) Teew s PCLK (11

2)  L2F_dly #Rimja i LREF FFEIEZE FSYNC EFHIy Al ZE

3)  F2L_dly % FSYNC FHIFZESE—% LREF LTI A

4)  LINE width R —1T96 B, HI%F 17 24{16h'320c,16'h320d}% il ;

5)  FSYNC width BRMERN—7 58S, LL 14780, HI%F4E# 16°'h3d01 147,

o

SHi

Copyright © 2020-2021 SmartSens Technology Co., Ltd. 13
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#* 1-7 DVP [0 B & A7 4%

Bit[2]:FSYNC output en
FSYNC #ith ffifig 16’h300a 8'h20 | 1~FSYNC as output PAD
0~FSYNC as input PAD
FSYNC {55 % & 16’h3d01 8'h01 FSYNC length
Bit[2]: LREF polarity
DVP & 5%k 16’h3d08 8’h01 Bit[1]: FSYNC polarity
Bit[0]: PCLK polarity
PAD KXz 16°’h3641 8’h00 Bit[1:0]:adjust PAD driver capability
PCLK iR 16'h3640 8’h00 Bit[1:0]: PCLK DLY 2ns/step
1.7.2. MIPI

SC200AI F2fEH: AT #0455 1 (MIPD . SC200AI MIPI 4 13 £F 8/10bit, 1/2lane #4174
H, R EHEEA KT 1.0Gbps. FE MIPI 3t 1R &

MIPITX

(-) MDON

(+) MDOP

(Clock-) MCN

(Clock+) MCP

(-) MDIN

(+) MD1P

MIPI RX

(-) MDON

(+) MDOP

(Clock+) MCP

(-) MDIN

>
>
>
P (Clock-) MCN
>
>
>

(+) MD1P

1-7 MIP! DR A

Copyright © 2020-2021 SmartSens Technology Co., Ltd.
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THEZ MIPEZ SR R R 2 6, HhahlEs 7 — AN EEdE A EuE ik

\ [\ [
<ST><SP><ET>LPS< ST ><PH DATA PF>< ET>

Start of PH Packet
Transmission Header
End of Packet
hy PF
Transmission Footer
Low Power DATA Long Packet
State Data

1-8 MIPI i) #ds (0 7n = &

Kl 19 fEom T MIPI K. R e RgE R, HPEdEssil DI(Data Identifier) >k
X AR, K 1-10 B T MIPL TAELE 1lane £ 2lane #5520 5 (/L%
AEE. B 1-11 T, DIESERES, a2 e iuEiE (VO MEHERA (D). BIAEN
™, Sensor %) MIPI %4 VC {E#/2& 0, 17 DT {Hu1R 1-8 FiR.

Long Packet

r A Y
-
c ol BN I £
ol 35 |olof o] L;) § §’ 2 3
%) (@) 3 @ 17,
|l o] O o| of| © 2 -
o o
o o o|jo|o | ©| © <
= o|lal|lao O
. AL A J
Y Y
Packet Header Packet Data Packet Footer
Short Packet
—
-
c
[a) g -
(%) - @) Q (%)
| o] O =
S o2l 2 |2|lw| S
ez
E

E 1-9 MIPI /458 5 i g i n 2

Copyright © 2020-2021 SmartSens Technology Co., Ltd. 15 SC200Al Preliminary ##&F#t V0.8 2021.3.1
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MIPI 1-Lane Mode

Lane 1: < SoT >< Byte O >< Byte 1 >< Byte 2 > < Byte N-3 >< Byte N-2 >< Byte N-1 >< EoT >

MIPI 2-Lane Mode

>< Byte 0 >< Byte 2 >< Byte 4 > < Byte N-6 >< Byte N-4 >< Byte N-2 ><

bd b4 A b4 b
/ / / /
/ / / /
/ / / /
/ /
/ /

Lane 1:

A\ /
{ o )

/
/
/

/

/ /

| | | | | | |
| | | | | | |
| | | | | | |
| | | | | | |
| | | | | | |
A\ A4 A\ Y/ A4 Y./ M

/ /
T >< Byte 1 >< Byte 3 >< Byte 5 > < Byte N-5 >< Byte N-3 >< Byte N-1 ><

& 1-10 MIPI 1/2lane # 5 BAL Hin 2 K

Lane 2:

\ /
[ )

Data Identifier(DI) Byte

A
r N

DI<7> DI<6> DI<5> DI<4> DI<3> DI<2> DI<1> DI<0>

VvC DT

\ A J
Y Y

Virtual Channel Data Type

A 1-11 MIPI $#5 4L DI 454

* 1-8 MIPI HE A

DT | ik
6’h00 MR 4 A
6'h01 Uy Sy SEaN
6’h02 ITRGEA
6’h03 ITHREE
6'h2a 8-bit A T HIEKE
6’h2b 10-bit L3 N HIE KA

Copyright © 2020-2021 SmartSens Technology Co., Ltd. 16 SC200AI Preliminary %4+t V0.8 2021.3.1
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£ 1-9 MIPI BT 2%
ik | et | B | Hik
Bit[7:5]: MIPI lane num-1
MIPI lane & 16'h3018 8’h32 | 3'h0~ 1 lane mode
3’h1~ 2 lane mode
Bit[3:0]: MIPI bit mode
MIPI %t &R e 16’h3031 8h0a | 4’h8~raw8 mode
4’ha~ raw10 mode
Bit[6:5]: phy bit mode
PHY #dii 16’h3037 | 8h20 | 2'h0~ 8bit mode
2’h1~ 10bit mode
Bit[7]: pclk sel
MIPI clock % & 16’h303f 8'h01 | 1’h0O~ sel MIPI_pclk
1'b1~ sel DVP_pclk
Bit[0]: MIPI read
MIPI %R 16’h4603 8’'h00 | 1’h1~ disable
1’h0~ enable
MIPI LP B¢z} 16’'h3651 8h7d | Bit[2:1]:MIPI LP Bk5hEE /%, ERik 3'h1
Bit[3]: lane0 #HALx [, BRiA 1°hO
MIPI Lane O FERT 16’h3652 8’h00 ) ‘
Bit[2:0]: lane0 #ER}, 40ps/step, ERik 3°'h0
Bit[7]: lanel AL/ I, BRA 1°hO
MIPI Lane 1 FERT 16’3652 8’h00 )
Bit[6:4]: lanel #E}, 40ps/step, Ekik 3°'h0
Bit[3]: W&l M, BRIk 1°h0
MIPI Clock Z#ERF 16’h3654 8’h00 >
Bit[2:0]: WI4N%ER), 40ps/step, ERIA 3’'h0

1.8. BitHFA

SC200AI ) PLL #i i fisim ARGy 6~40MHz, Hb VCO #irHi AR
(Fveo) HIVEHEIY 400MHZz-1200MHz. PLL £k s Em T EFR.

Fextcik

—» Pre_Divider

A

Divider

»
»
»

»

FREFCLK

PFD

FSYSCLK
Divider —»

—» LPF —» VCO

A 4

FVCO

B 1-12 PLL R E

Copyright © 2020-2021 SmartSens Technology Co., Ltd.
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2. ThEeN 4

2.1. SLAVE MODE

Slave Mode #& T4 it EFSYNC 2 ik NI ) FSYNC {5 5 fil &k iz, LA
L Z A sensor [F20 A% 1 TAER .

24 SC200AI T1F7E Slave Mode I}, T35 Ailid EFSYNC/FSYNC 5| B i K115 %1
P, Ak y e UG R, BARE T N K-

time
R
frame valid
EFSYNC/FSYNC
11 [
- — — — —
: ) > © > !
~ i 3 oy 8 !
| = = |
i g > = 3 i
3 ® g @
I Q I
i 2 b o i
| |
| |
start of frame N end of frame N start of frame N+1

2-1 Slave Mode It 5 &

Slave Mode T /EJifs

1) 4 SC200Al TfEE Slave Mode If, 5}i HZhi#t A\ Active State IR, 245
EFSYNC/FSYNC fi &k ;

2) EFSYNC/FSYNC fili% | FHils 4%, EFSYNC &M V4Lt [/ AN T 4 A
EXTCLK J& 111

3) 4 EFSYNC/FSYNC fil &5, 45/ #E A RB Rows, RB Rows & 2iisit 2
USRI [A], 27 asdsil, DMT AL

4)  Active Rows I3 H r BIG K, d2ifrasishil, DAAT AL,
5) Blank Rows Iz H 8 EGEEE 2 J5 E BRI 18], B ar A7 asdshil, BT VAL,
6) Active State It &5 £F F—IX EFSYNC/FSYNC fifi)k, Active State B/ &E /),

YN 0;
7) EFSYNC/FSYNC _LA-usIaIkE Ny —MmwikS ], EFSYNC/FSYNC _EFHiyIabE oA
40ns 2 .

baEe)
1)  Ff534 SC200AI 4b-F Active State iit, EFSYNC/FSYNC fili 4474
2)  Sensor £##71 40ns iE i Blank Rows it A\ Active State.
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SC200AI Slave mode " fIBg Y sl i~ -
Frame valid 1 — B Row Reset
Rising Rising Rising
EFSYNC/FSYNC Edge Edge Edge > RowReadout
/ P P P Programmed integration
i | | Active State time
z I & z z T* z ! ] z 2 2* z I
s 1z 3 23, 13 28 I
w o zol H S =gl O
| ) | :
. | . Row reset and read |
A\ F_Length . A\ operations |
Row 1 B -
= ! >
. AN
2
» [ e ——

Reset
Operation

& 2-2 Slave Mode I SZ3 &

:

1)  Row Reset F4fMEE#:/E, Row Readout FFUfHTZE RMDLEAE, IBILELHE Active State i [i];

2) VTS Enik, VTS= RB Rows + Active Rows + Blank Rows;

3)  Active State I}, & {5 E#iH & 45 1k Row reset #:1E, WE 2-2 AR, 2 F8—wiEE Row 1~Row e 1175
Row (e+1)~Row n 1T HIHE R EIAH], Row 1~Row e 47 FIBEIGI [H] [ Row (e+1)~Row n 47 FIBEGI ] K,
% IS (]9 Active State time, gk G ix Fhllfol 2 5, BRAMETRHHI %] EFSYNC/FSYNC, f# Active State
FEHILE 40ns LA, DRAE— P9 B4R AT BRI ) B AR — 3,

4) %4 RB Rows KRG, ERE 3)iii pYBRGIN )A — BB OUE A I, — WA AT B (] —
B, Uk EFSYNC/FSYNC 5| IFT SCHL A Bk .

% 2-1 Slave mode %] 777 7%

L v i R S

Bit[1]:Slave mode 1 fg 474
Slave mode enable 16’h3222 8’h00 1~slave mode

O~master mode

Bit[4]:Active Rows Blank Rows merge
Merge enable 16’h3225 8’h10

enable

Bit[4]:trigger pad sel
Trigger Pad sel 16’h3224 8'h82 1~sel FSYNC

0~sel EFSYNC

Bit[2]:FSYNC output en
FSYNC OEN 16’h300a 8’h20 1~ FSYNC as output PAD

0~FSYNC as input PAD
RB rows {16’h3230,16'h3231} | 16'’h0004 | Rows Before Read %l 27 /7 2%
Active Rows, Active Rows + Blank Rows = VTS — RB
Blank Rows Rows
VTS {16’h320e,16’h320f} | 16’0465 | ik
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2.2. B

WA (HDR) ARl EFwik 37 5. ASF BRG] B A & — i, i
K& K57 TaHE . SC200Al S2 #4735 2 HDR.

2.2.1. 7328 HDR

SC200Al 174¢& HDR J2& 48 P A AN [F] K J g Y I [1] 1) B LE il N 384T 28 B 4 i o
SC200AI 17528 HDR WML 2 Rl — 18 R KR RE Y [ [ f 4, X AT HDR & BT,
Al DL — e REE g A B SR HE RIS, SC200Al 1738 & HDR A& il A R BE L s I,
BAMEE NS .

SC200AIl ] LLiE MIPI 3 11 virtual channel 3 [X 4> K50 B2 6508, BRIAKER LI
virtual channel 4 2'b00, #Ri\%EFERYEHY virtual channel 2y 2’b01.

SC200AI 732 HDR 1§ [ virtual channel i H i 7 B R B TR

max short exposure

Fs| | Frameo long FE FS Framel_long FE

I I
| FS FrameQ_short FE FS Framel_short FE

I
|
I
I [ ] I
- .

' max long exposure

2-3 /7% % HDR f§i [ virtual channel 4 i% H iv 5

SC200AI ] Adid virtual channel X 7K FEREEE R, 18I KRR b 5 A7 I
ZERIX Gy o XA, o iR, B a 5 b, R a i, KREEOsHdE mt
AT . K b B, KAEREEGREIE A TCRL (dummy) 4753k .

SC200AI 17% & HDR A~# ] virtual channel B #3520 a iz i B R B .

max short exposure

Fs| | Frame0_long FS Framel_long

| FrameO_short FE

I

|

I

[

= -

' max long exposure

Framel_short FE

[ 2-4 17453 HDR A virtual channel #3ERE a i3 H N F

VE:

1) KEEREAE, HESREERIAT S B R, JoiH max short exposure/2 1T K BRI EE, AREKESLEER.
IR HAR AT A B M, & /5% max short exposure/2 1755 BE L ER

2)  max long exposure=1fii{:({16'’h320e,16’h320f})-max short exposure .

Copyright © 2020-2021 SmartSens Technology Co., Ltd. 20 SC200AI Preliminary %4+t V0.8 2021.3.1




S SMARTS EN S Company Confidential
SC200Al HodE i

SC200Al 1742 & HDR A H virtual channel B 3415 b 1352 H 5 B W~ B Fs .

max short exposure

Fs| | Frameo long dummy_ data FS Framel_long dummy_ data

FrameO_short FE | Framel_short FE
i [ | I [ |

dummy_ data |-t »ldummy_ data
! max long exposure

& 2-547%¢ & HDR A& virtual channel It b #3 H F

# 2-2 HDR =i 517 4%

ke Ak BRINME Eii9%)
Bit[6]: HDR mode {# A& 17 )
HDR mode enable 16’h3220 8'h13 1~HDR mode enable

0~HDR mode disable
MAX short exposure {16’'h3e23,16’'h3e24} 16’h013e | Max short exposure

Bit[4]: vc_s_en
1~short frame vc enable
0~ short frame vc disable

Bit[3:2] :vc_|

VC(Virtual Channel) 16'h4816 8’h71 In HDR mode, vc_l is long frame vc
In non-HDR mode, vc_l is normal vc
Bit[1:0]:vc_s

In HDR mode, vc_s is short frame vc

In non-HDR mode, vc_s is reserved

] 16'h4503, 8'h20 16'h4503[6]: sync href always enable
In HDR no virtual
16’3928, 8’he1 16°’h3928[1]: blc keep black href
channel mode select
16’h5002 8’h00 16°’h5002[0]: isp dumy mode
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2.3. AEC/AGC

AEC/AGC #B2&5 T3 AT AT, AEC WHATHEEIS A, AGC TGS (H, HA&LE
KGR S VR AT 0 r P RIE Y LA

2.3.1. AEC/AGC [k sEmg

SC200AlI A& ¥#H AEC/AGC Ihig, FEMEIL)5FumF &L AEC/AGC. 1EHEA
AEC/AGC i, AZArnii%E sensor IBEGIS [A B a8, THEETRRE N BRGHS A)
oo, BRG] O i K Toik gk S e, R .

PP G i (B O o8 B, R 58 SR U A . AT R AR Mg 5, E 2B [REA S E
BR; @ERERRER LIRS, BOTEMM sl &ZEmistre, Watn, &
EAESECP MR 2A5EUSOC TR RN, WA Bh T Eme e .

Rz, ARG SR, IRk, M Emcr, BGRIIHE R, WKL
il

WG o) S a5 2 — N B RRTIR R, KRR, NiZsEe%rE.
2.3.2. AEC #7728 Ui B
AEC M43l 2728 00 R AT R

K 2-3 WM T A R A A%

Tike e i i.EA WPk | &AME BAE
LM T Fak
2*{16’h320e,16’h320f} —
B IR],  AFAFAR(E LAY 1 1
{16'h3e00[3:0] B ‘ ‘d8
X 1T A
KRG [A] 16’h3e01[7:0],
17255 HDR B R 2*{16’h320e,16’h320f} -
16’h3e02[7:4]}
HIR MRS R, 2547 4 1 2*{16'h3e23,16’h3e24} —
FHE AT AL ‘d10
{16'h3e22[3:0] | /7% & HDR BT
_ X o i 2*{16'h3e23,16’h3e24} —
J GRS ] 16’h3e04[7:0], FIERE ], P 4 1 410
16’h3e05[7:4]} | 178 LAEAT N AT
AEC il Ut BT
1) AEC MiAATPKNEATEIE, AT —ATI R B 2, —A7I T 752
#% 2.7 mAY

2) BRG] AR AEEE N TSN, 55 N+2 WL

3) MROLMF A LIE M EAN R PR TR AENIT 2 JE 5N 1758 HDR it
UK IR P I 18] b 2 7 KB MR WO R 2 s '—7)\, S Pl Ei
(g e ] L2 3 2 /E A B e KR O 4 2 JE BN
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2.3.3. AGC #=H| 57238
AGC M B 745 40 FRATR

K 2-4 WS A A R

ANA GAIN ANA FINE GAIN DIG GAIN DIG FINE GAIN
register register register register
LB A/HDR
. 16’h3e08 16’h3e09 16’h3e06 16’h3e07
KR
HDR (A i 16’h3e12 16'h3el13 16'h3e10 16'h3ell

SC200AI AGC il J7i%: #2744 16'h3e03 [ Bit[3:0]1% & Jy 4'hb:

R gain [HNE 2-5 fin, $U7 gain [HINER 2-6 fix. —MEEOLR, Juse i
gain {A, 0, gain 115 21_- BRI, S B Ak sk K MG R, 7T LLUR S £ gain 5. SC200Al
ff) DIG FINE GAIN KI5 FEE AN 17128, £ 2-6 UL 1/64 [FAEE 5, %1 T DIG FINE GAIN
g il ik
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F 2-5 Bl gain {E% 2717 2%
GAIN GAIN
Vel dB Value Vil dB Value
8’h03 8’h40 1.000 0.00 8’h03 8'h66 1.594 4.05
8’h03 8’h41 1.016 0.13 8’h03 8'h67 1.609 4.13
8’h03 8’h42 1.031 0.27 8’h03 8'h68 1.625 4.22
8’h03 8'h43 1.047 0.40 8’h03 8'h69 1.641 4.30
8’h03 8'h44 1.063 0.53 8’h03 8'h6A 1.656 4.38
8’h03 8’h45 1.078 0.65 8’h03 8'h6B 1.672 4.46
8’h03 8’h46 1.094 0.78 8'h03 8'h6C 1.688 4.54
8’h03 8’h47 1.109 0.90 8'h03 8'héD 1.703 4.62
8'h03 8'h48 1.125 1.02 8'h03 8'h6E 1.719 4.70
8'h03 8'h49 1.141 1.14 8'h03 8'h6F 1.734 4.78
8'h03 8’h4A 1.156 1.26 8'h03 8'h70 1.750 4.86
8'h03 8'h4B 1.172 1.38 8'h03 8'h71 1.766 4.94
8’h03 8’h4C 1.188 1.49 8’h03 8'h72 1.781 5.01
8’h03 8'h4D 1.203 1.61 8’h03 8'h73 1.797 5.09
8’h03 8’h4E 1.219 1.72 8’h03 8'h74 1.813 5.17
8’h03 8’h4F 1.234 1.83 8’h03 8'h75 1.828 5.24
8’h03 8’h50 1.250 1.94 8’h03 8'h76 1.844 5.31
8’h03 8’h51 1.266 2.05 8’h03 8'h77 1.859 5.39
8'h03 8'h52 1.281 2.15 8'h03 8'h78 1.875 5.46
8'h03 8'h53 1.297 2.26 8'h03 8'h79 1.891 5.53
8'h03 8'h54 1.313 2.36 8’h03 8'h7A 1.906 5.60
8'h03 8'h55 1.328 2.46 8'h03 8'h7B 1.922 5.67
8’h03 8’h56 1.344 2.57 8'h03 8'h7C 1.938 5.74
8’h03 8’h57 1.359 2.67 8'h03 8'h7D 1.953 5.81
8’h03 8’h58 1.375 2.77 8’h03 8'h7E 1.969 5.88
8’h03 8’h59 1.391 2.86 8’h03 8'h7F 1.984 5.95
8’h03 8’h5A 1.406 2.96 8'h07 8'h40 2.000 6.02
8’h03 8'h5B 1.422 3.06 8'h07 8'h41l 2.031 6.16
8’h03 8'h5C 1.438 3.15 8'h07 8'h42 2.063 6.29
8'h03 8'h5D 1.453 3.25 8'h07 8'h43 2.094 6.42
8’h03 8’h5E 1.469 3.34 8’h07 8'h44 2.125 6.55
8’h03 8’h5F 1.484 3.43 8’h07 8'h45 2.156 6.67
8’h03 8’h60 1.500 3.52 8’h07 8'h46 2.188 6.80
8’h03 8’h61 1.516 3.61 8’h07 8'h47 2.219 6.92
8’h03 8’h62 1.531 3.70 8’h07 8'h48 2.250 7.04
8’h03 8’h63 1.547 3.79 8’h07 8'h49 2.281 7.16
8'h03 8'h64 1.563 3.88 8'h07 8'h4A 2.313 7.28
8'h03 8’h65 1.578 3.96 8'h07 8'h4B 2.344 7.40
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ANA FINE ANA FINE
AT dB Value AT dB Value

8’h07 8’h4C 2.375 7.51 8'h23 8'h46 3.719 11.41
8’h07 8'h4D 2.406 7.63 8'h23 8'h47 3.772 11.53
8’h07 8’h4E 2.438 7.74 8'h23 8'h48 3.825 11.65
8’h07 8’h4F 2.469 7.85 8'h23 8'h49 3.878 11.77
8’h07 8’h50 2.500 7.96 8'h23 8'h4A 3.931 11.89
8’h07 8’h51 2.531 8.07 8'h23 8'h4B 3.984 12.01
8’h07 8’h52 2.563 8.17 8'h23 8'h4C 4.038 12.12
8’h07 8’h53 2.594 8.28 8'h23 8'h4aD 4.091 12.24
8’h07 8’h54 2.625 8.38 8'h23 8'h4E 4.144 12.35
8’h07 8’h55 2.656 8.49 8'h23 8'h4F 4.197 12.46
8’h07 8’h56 2.688 8.59 8’h23 8’h50 4.250 12.57
8'h07 8'h57 2.719 8.69 8’h23 8’h51 4.303 12.68
8’h07 8’h58 2.750 8.79 8'h23 8’h52 4.356 12.78
8’h07 8’h59 2.781 8.88 8'h23 8'h53 4.409 12.89
8’h07 8’h5A 2.813 8.98 8'h23 8'h54 4.463 12.99
8’h07 8'h5B 2.844 9.08 8'h23 8’h55 4.516 13.09
8’h07 8'h5C 2.875 9.17 8'h23 8'h56 4.569 13.20
8’h07 8'h5D 2.906 9.27 8'h23 8'h57 4.622 13.30
8’h07 8’h5E 2.938 9.36 8’h23 8’h58 4.675 13.40
8’h07 8’h5F 2.969 9.45 8'h23 8'h59 4.728 13.49
8’h07 8’h60 3.000 9.54 8’h23 8’h5A 4.781 13.59
8’h07 8’h61 3.031 9.63 8’h23 8'h5B 4.834 13.69
8’h07 8’h62 3.063 9.72 8’h23 8'h5C 4.888 13.78
8’h07 8’h63 3.094 9.81 8’h23 8'h5D 4.941 13.88
8’h07 8'h64 3.125 9.90 8'h23 8’h5E 4.994 13.97
8’h07 8’h65 3.156 9.98 8'h23 8'h5F 5.047 14.06
8’h07 8’h66 3.188 10.07 8'h23 8'h60 5.100 14.15
8’h07 8'h67 3.219 10.15 8'h23 8'h61 5.153 14.24
8’h07 8’h68 3.250 10.24 8'h23 8'h62 5.206 14.33
8’h07 8’h69 3.281 10.32 8'h23 8'h63 5.259 14.42
8’h07 8’h6A 3.313 10.40 8’h23 8'h64 5.313 14.51
8’h07 8’h6B 3.344 10.48 8’h23 8'h65 5.366 14.59
8’h07 8’h6C 3.375 10.57 8’h23 8'h66 5.419 14.68
8’h23 8’h40 3.400 10.63 8’h23 8'h67 5.472 14.76
8’h23 8’h41 3.453 10.76 8’h23 8'h68 5.525 14.85
8’h23 8’h42 3.506 10.90 8’h23 8'h69 5.578 14.93
8'h23 8'h43 3.559 11.03 8'h23 8'h6A 5.631 15.01
8'h23 8'h44 3.613 11.16 8'h23 8'h6B 5.684 15.09
8'h23 8’h45 3.666 11.28 8'h23 8'h6C 5.738 15.17
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ANA FINE ANA FINE
AT dB Value AT dB Value

8'h23 8'h6D 5.791 15.25 8'h27 8'h54 8.925 19.01
8'h23 8’h6E 5.844 15.33 8'h27 8'h55 9.031 19.11
8'h23 8’h6F 5.897 15.41 8'h27 8'h56 9.138 19.22
8’h23 8’h70 5.950 15.49 8'h27 8'h57 9.244 19.32
8'h23 8'h71 6.003 15.57 8'h27 8'h58 9.350 19.42
8'h23 8'h72 6.056 15.64 8'h27 8'h59 9.456 19.51
8'h23 8'h73 6.109 15.72 8'h27 8’h5A 9.563 19.61
8’h23 8'h74 6.163 15.80 8'h27 8'h5B 9.669 19.71
8'h23 8'h75 6.216 15.87 8'h27 8'h5C 9.775 19.80
8’h23 8’h76 6.269 15.94 8’h27 8'h5D 9.881 19.90
8'h23 8'h77 6.322 16.02 8’h27 8’h5E 9.988 19.99
8’h23 8’h78 6.375 16.09 8’h27 8’h5F 10.094 20.08
8'h23 8’h79 6.428 16.16 8'h27 8'h60 10.200 20.17
8'h23 8’h7A 6.481 16.23 8'h27 8'h61 10.306 20.26
8'h23 8'h7B 6.534 16.30 8'h27 8'h62 10.413 20.35
8'h23 8'h7C 6.588 16.37 8'h27 8'h63 10.519 20.44
8'h23 8'h7D 6.641 16.44 8'h27 8'h64 10.625 20.53
8'h23 8'h7E 6.694 16.51 8'h27 8'h65 10.731 20.61
8'h23 8'h7F 6.747 16.58 8'h27 8'h66 10.838 20.70
8’h27 8’h40 6.800 16.65 8'h27 8'h67 10.944 20.78
8'h27 8'h41l 6.906 16.78 8'h27 8'h68 11.050 20.87
8'h27 8'h42 7.013 16.92 8'h27 8'h69 11.156 20.95
8'h27 8'h43 7.119 17.05 8'h27 8'h6A 11.263 21.03
8'h27 8'h44 7.225 17.18 8'h27 8'h6B 11.369 21.11
8'h27 8’h45 7.331 17.30 8'h27 8'h6C 11.475 21.20
8'h27 8'h46 7.438 17.43 8'h27 8'h6D 11.581 21.28
8'h27 8'h47 7.544 17.55 8'h27 8’h6E 11.688 21.35
8'h27 8'h48 7.650 17.67 8'h27 8'h6F 11.794 21.43
8'h27 8’h49 7.756 17.79 8'h27 8'h70 11.900 2151
8'h27 8’h4A 7.863 17.91 8'h27 8'h71 12.006 21.59
8'h27 8’h4B 7.969 18.03 8'h27 8'h72 12.113 21.66
8'h27 8’h4C 8.075 18.14 8'h27 8'h73 12.219 21.74
8'h27 8'h4D 8.181 18.26 8'h27 8'h74 12.325 21.82
8'h27 8’h4E 8.288 18.37 8'h27 8'h75 12.431 21.89
8'h27 8’h4F 8.394 18.48 8'h27 8'h76 12.538 21.96
8'h27 8’h50 8.500 18.59 8'h27 8'h77 12.644 22.04
8'h27 8’h51 8.606 18.70 8'h27 8'h78 12.750 22.11
8'h27 8'h52 8.713 18.80 8'h27 8'h79 12.856 22.18
8'h27 8'h53 8.819 18.91 8'h27 8'h7A 12.963 22.25
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ANA FINE ANA FINE
AT dB Value AT dB Value

8'h27 8'h7B 13.069 22.32 8'h2F 8'h62 20.825 26.37
8'h27 8'h7C 13.175 22.40 8'h2F 8'h63 21.038 26.46
8'h27 8'h7D 13.281 22.46 8'h2F 8'h64 21.250 26.55
8'h27 8'h7E 13.388 22.53 8'h2F 8'h65 21.463 26.63
8'h27 8'h7F 13.494 22.60 8'h2F 8'h66 21.675 26.72
8'h2F 8’h40 13.600 22.67 8'h2F 8'h67 21.888 26.80
8'h2F 8'h41 13.813 22.81 8'h2F 8'h68 22.100 26.89
8'h2F 8'h42 14.025 22.94 8'h2F 8'h69 22.313 26.97
8'h2F 8'h43 14.238 23.07 8'h2F 8'h6A 22.525 27.05
8'h2F 8'h44 14.450 23.20 8'h2F 8'h6B 22.738 27.13
8'h2F 8'h45 14.663 23.32 8'h2F 8'h6C 22.950 27.22
8'h2F 8'h46 14.875 23.45 8'h2F 8'héD 23.163 27.30
8'h2F 8'h47 15.088 23.57 8'h2F 8’h6E 23.375 27.38
8'h2F 8’h48 15.300 23.69 8'h2F 8'h6F 23.588 27.45
8'h2F 8’h49 15.513 23.81 8'h2F 8'h70 23.800 27.53
8'h2F 8’h4A 15.725 23.93 8'h2F 8'h71 24.013 27.61
8'h2F 8'h4B 15.938 24.05 8'h2F 8'h72 24.225 27.69
8'h2F 8'h4C 16.150 24.16 8'h2F 8'h73 24.438 27.76
8'h2F 8'h4D 16.363 24.28 8'h2F 8'h74 24.650 27.84
8'h2F 8'h4dE 16.575 24.39 8'h2F 8'h75 24.863 27.91
8'h2F 8'h4F 16.788 24.50 8'h2F 8'h76 25.075 27.98
8'h2F 8'h50 17.000 24.61 8'h2F 8'h77 25.288 28.06
8'h2F 8'h51 17.213 24.72 8'h2F 8'h78 25.500 28.13
8'h2F 8'h52 17.425 24.82 8'h2F 8'h79 25.713 28.20
8'h2F 8’h53 17.638 24.93 8'h2F 8'h7A 25.925 28.27
8'h2F 8’h54 17.850 25.03 8'h2F 8'h7B 26.138 28.35
8'h2F 8’h55 18.063 25.14 8'h2F 8'h7C 26.350 28.42
8'h2F 8’h56 18.275 25.24 8'h2F 8'h7D 26.563 28.49
8'h2F 8’h57 18.488 25.34 8'h2F 8'h7E 26.775 28.55
8'h2F 8’h58 18.700 25.44 8'h2F 8'h7F 26.988 28.62
8’h2F 8’h59 18.913 25.53 8’h3F 8'h40 27.200 28.69
8’h2F 8’h5A 19.125 25.63 8’h3F 8'h41 27.625 28.83
8’h2F 8’h5B 19.338 25.73 8’h3F 8'h42 28.050 28.96
8’h2F 8’h5C 19.550 25.82 8’h3F 8'h43 28.475 29.09
8’h2F 8’h5D 19.763 25.92 8’h3F 8'h44 28.900 29.22
8’h2F 8’h5E 19.975 26.01 8’h3F 8'h45 29.325 29.34
8'h2F 8’h5F 20.188 26.10 8'h3F 8'h46 29.750 29.47
8'h2F 8'h60 20.400 26.19 8'h3F 8'h47 30.175 29.59
8'h2F 8’h61l 20.613 26.28 8'h3F 8'h48 30.600 29.71
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ANA FINE ANA FINE
AT dB Value ST dB Value

8'h3F 8’h49 31.025 29.83 8'h3F 8'h65 42.925 32.65
8'h3F 8’h4A 31.450 29.95 8'h3F 8'h66 43.350 32.74
8’h3F 8'h4B 31.875 30.07 8'h3F 8'h67 43.775 32.82
8'h3F 8’h4C 32.300 30.18 8'h3F 8'h68 44.200 3291
8'h3F 8'h4D 32.725 30.30 8'h3F 8'h69 44.625 32.99
8'h3F 8’h4E 33.150 30.41 8'h3F 8’h6A 45.050 33.07
8’h3F 8’h4F 33.575 30.52 8’h3F 8'h6B 45.475 33.16
8’h3F 8’h50 34.000 30.63 8’h3F 8'h6C 45.900 33.24
8'h3F 8’h51 34.425 30.74 8'h3F 8'’h6D 46.325 33.32
8’h3F 8’h52 34.850 30.84 8’h3F 8’h6E 46.750 33.40
8’h3F 8’h53 35.275 30.95 8’h3F 8'h6F 47.175 33.47
8’h3F 8’h54 35.700 31.05 8’h3F 8'h70 47.600 33.55
8’h3F 8’h55 36.125 31.16 8'h3F 8'h71 48.025 33.63
8'h3F 8’h56 36.550 31.26 8'h3F 8'h72 48.450 33.71
8'h3F 8'h57 36.975 31.36 8'h3F 8'h73 48.875 33.78
8'h3F 8’h58 37.400 31.46 8'h3F 8'h74 49.300 33.86
8'h3F 8’h59 37.825 31.56 8'h3F 8'h75 49.725 33.93
8'h3F 8’h5A 38.250 31.65 8'h3F 8'h76 50.150 34.01
8’h3F 8’h5B 38.675 31.75 8’h3F 8'h77 50.575 34.08
8’h3F 8’h5C 39.100 31.84 8’h3F 8'h78 51.000 34.15
8’h3F 8’h5D 39.525 31.94 8'h3F 8'h79 51.425 34.22
8’h3F 8’h5E 39.950 32.03 8’h3F 8'h7A 51.850 34.29
8’h3F 8'h5F 40.375 32.12 8'h3F 8'h7B 52.275 34.37
8’h3F 8’h60 40.800 32.21 8'h3F 8'h7C 52.700 34.44
8'h3F 8’h61 41.225 32.30 8'h3F 8'h7D 53.125 34.51
8'h3F 8’h62 41.650 32.39 8'h3F 8'h7E 53.550 34.58
8'h3F 8'h63 42.075 32.48 8'h3F 8'h7F 53.975 34.64
8'h3F 8'h64 42.500 32.57
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% 2-6 H7 gain {HIEHITIF

GAIN GAIN
value value value value

8'h00 8'h80 1.000 0.00 8'h00 8'hcc 1.594 4.05
8'h00 8'h82 1.016 0.13 8'h00 8'hce 1.609 4.13
8'h00 8'h84 1.031 0.27 8'h00 8'hd0 1.625 4.22
8'h00 8'h86 1.047 0.40 8'h00 8'hd2 1.641 4.30
8'h00 8'h88 1.063 0.53 8'h00 8'hd4 1.656 4.38
8'h00 8'h8a 1.078 0.65 8'h00 8'hd6 1.672 4.46
8'h00 8'h8c 1.094 0.78 8'h00 8'hd8 1.688 4.54
8'h00 8'h8e 1.109 0.90 8'h00 8'hda 1.703 4.62
8'h00 8'h90 1.125 1.02 8'h00 8'hdc 1.719 4.70
8'h00 8'h92 1.141 1.14 8'h00 8'hde 1.734 4.78
8'h00 8'h94 1.156 1.26 8'h00 8'hel 1.750 4.86
8'h00 8'h96 1.172 1.38 8'h00 8'he2 1.766 4.94
8'h00 8'h98 1.188 1.49 8'h00 8'hed 1.781 5.01
8'h00 8'h9%a 1.203 1.61 8'h00 8'heb 1.797 5.09
8'h00 8'h9c 1.219 1.72 8'h00 8'he8 1.813 5.17
8'h00 8'h%e 1.234 1.83 8'h00 8'hea 1.828 5.24
8'h00 8'hal 1.250 1.94 8'h00 8'hec 1.844 5.31
8'h00 8'ha2 1.266 2.05 8'h00 8'hee 1.859 5.39
8'h00 8'had 1.281 2.15 8'h00 8'hf0 1.875 5.46
8'h00 8'hab 1.297 2.26 8'h00 8'hf2 1.891 5.53
8'h00 8'ha8 1.313 2.36 8'h00 8'hf4 1.906 5.60
8'h00 8'haa 1.328 2.46 8'h00 8'hf6 1.922 5.67
8'h00 8'hac 1.344 2.57 8'h00 8'hf8 1.938 5.74
8'h00 8'hae 1.359 2.67 8'h00 8'hfa 1.953 5.81
8'h00 8'hb0 1.375 2.77 8'h00 8'hfc 1.969 5.88
8'h00 8'hb2 1.391 2.86 8'h00 8'hfe 1.984 5.95
8'h00 8'hb4 1.406 2.96 8'h01 8'h80 2.000 6.02
8'h00 8'hb6 1.422 3.06 8'h01 8'h82 2.031 6.16
8'h00 8'hb8 1.438 3.15 8'h01 8'h84 2.063 6.29
8'h00 8'hba 1.453 3.25 8'h01 8'h86 2.094 6.42
8'h00 8'hbc 1.469 3.34 8'h01 8'h88 2.125 6.55
8'h00 8'hbe 1.484 3.43 8'h01 8'h8a 2.156 6.67
8'h00 8'hc0 1.500 3.52 8'h01 8'h8c 2.188 6.80
8'h00 8'hc2 1.516 3.61 8'h01 8'h8e 2.219 6.92
8'h00 8'hc4 1.531 3.70 8'h01 8'h90 2.250 7.04
8'h00 8'hc6 1.547 3.79 8'h01 8'h92 2.281 7.16
8'h00 8'hc8 1.563 3.88 8'h01 8'h94 2.313 7.28
8'h00 8'hca 1.578 3.96 8'h01 8'h96 2.344 7.40
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DIG GAIN dB GAIN dB
8'h01 8'h98 2.375 7.51 8'h01 8'heb 3.594 11.11
8'h01 8'h9a 2.406 7.63 8'h01 8'he8 3.625 11.19
8'h01 8'h9c 2.438 7.74 8'h01 8'hea 3.656 11.26
8'h01 8'h9%e 2.469 7.85 8'h01 8'hec 3.688 11.33
8'h01 8'ha0 2.500 7.96 8'h01 8'hee 3.719 11.41
8'h01 8'ha2 2.531 8.07 8'h01 8'hfO 3.750 11.48
8'h01 8'ha4 2.563 8.17 8'h01 8'hf2 3.781 11.55
8'h01 8'ha6 2.594 8.28 8'h01 8'hf4 3.813 11.62
8'h01 8'ha8 2.625 8.38 8'h01 8'hf6 3.844 11.70
8'h01 8'haa 2.656 8.49 8'h01 8'hf8 3.875 1M.77
8'h01 8'hac 2.688 8.59 8'h01 8'hfa 3.906 11.84
8'h01 8'hae 2.719 8.69 8'h01 8'hfc 3.938 11.90
8'h01 8'hb0 2.750 8.79 8'h01 8'hfe 3.969 11.97
8'h01 8'hb2 2.781 8.88 8'h03 8'h80 4.000 12.04
8'h01 8'hb4 2.813 8.98 8'h03 8'h82 4.063 12.18
8'h01 8'hb6 2.844 9.08 8'h03 8'h84 4125 12.31
8'h01 8'hb8 2.875 9.17 8'h03 8'h86 4.188 12.44
8'h01 8'hba 2.906 9.27 8'h03 8'h88 4.250 12.57
8'h01 8'hbc 2.938 9.36 8'h03 8'h8a 4.313 12.69
8'h01 8'hbe 2.969 9.45 8'h03 8'h8c 4.375 12.82
8'h01 8'hc0 3.000 9.54 8'h03 8'h8e 4.438 12.94
8'h01 8'hc2 3.031 9.63 8'h03 8'h90 4.500 13.06
8'h01 8'hc4 3.063 9.72 8'h03 8'h92 4.563 13.18
8'h01 8'hcb 3.094 9.81 8'h03 8'h94 4.625 13.30
8'h01 8'hc8 3.125 9.90 8'h03 8'h96 4.688 13.42
8'h01 8'hca 3.156 9.98 8'h03 8'h98 4.750 13.53
8'h01 8'hce 3.188 10.07 8'h03 8'h9a 4.813 13.65
8'h01 8'hce 3.219 10.15 8'h03 8'h9c 4.875 13.76
8'h01 8'hd0 3.250 10.24 8'h03 8'h%e 4.938 13.87
8'h01 8'hd2 3.281 10.32 8'h03 8'hal 5.000 13.98
8'h01 8'hd4 3.313 10.40 8'h03 8'ha2 5.063 14.09
8'h01 8'hd6 3.344 10.48 8'h03 8'ha4 5.125 14.19
8'h01 8'hd8 3.375 10.57 8'h03 8'hab 5.188 14.30
8'h01 8'hda 3.406 10.65 8'h03 8'ha8 5.250 14.40
8'h01 8'hdc 3.438 10.72 8'h03 8'haa 5.313 14.51
8'h01 8'hde 3.469 10.80 8'h03 8'hac 5.375 14.61
8'h01 8'he0 3.500 10.88 8'h03 8'hae 5.438 14.71
8'h01 8'he2 3.531 10.96 8'h03 8'hb0 5.500 14.81
8'h01 8'he4 3.563 11.04 8'h03 8'hb2 5.563 14.91
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8'h03 8'hb4 5.625 15.00 8'h07 8'h82 8.125 18.20
8'h03 8'hb6 5.688 15.10 8'h07 8'h84 8.250 18.33
8'h03 8'hb8 5.750 15.19 8'h07 8'h86 8.375 18.46
8'h03 8'hba 5.813 15.29 8'h07 8'h88 8.500 18.59
8'h03 8'hbc 5.875 15.38 8'h07 8'h8a 8.625 18.72
8'h03 8'hbe 5.938 15.47 8'h07 8'h8c 8.750 18.84
8'h03 8'hc0 6.000 15.56 8'h07 8'h8e 8.875 18.96
8'h03 8'hc2 6.063 15.65 8'h07 8'h90 9.000 19.08
8'h03 8'hc4 6.125 15.74 8'h07 8'h92 9.125 19.20
8'h03 8'hc6 6.188 15.83 8'h07 8'h94 9.250 19.32
8'h03 8'hc8 6.250 15.92 8'h07 8'h96 9.375 19.44
8'h03 8'hca 6.313 16.00 8'h07 8'h98 9.500 19.55
8'h03 8'hce 6.375 16.09 8'h07 8'h%a 9.625 19.67
8'h03 8'hce 6.438 16.17 8'h07 8'h9c 9.750 19.78
8'h03 8'hd0 6.500 16.26 8'h07 8'h%e 9.875 19.89
8'h03 8'hd2 6.563 16.34 8'h07 8'ha0 10.000 20.00
8'h03 8'hd4 6.625 16.42 8'h07 8'ha2 10.125 20.11
8'h03 8'hd6 6.688 16.51 8'h07 8'ha4 10.250 20.21
8'h03 8'hd8 6.750 16.59 8'h07 8'ha6 10.375 20.32
8'h03 8'hda 6.813 16.67 8'h07 8'ha8 10.500 20.42
8'h03 8'hdc 6.875 16.75 8'h07 8'haa 10.625 20.53
8'h03 8'hde 6.938 16.82 8'h07 8'hac 10.750 20.63
8'h03 8'hel 7.000 16.90 8'h07 8'hae 10.875 20.73
8'h03 8'he2 7.063 16.98 8'h07 8'hb0 11.000 20.83
8'h03 8'he4 7.125 17.06 8'h07 8'hb2 11.125 20.93
8'h03 8'he6 7.188 17.13 8'h07 8'hb4 11.250 21.02
8'h03 8'he8 7.250 17.21 8'h07 8'hb6 11.375 2112
8'h03 8'hea 7.313 17.28 8'h07 8'hb8 11.500 21.21
8'h03 8'hec 7.375 17.36 8'h07 8'hba 11.625 21.31
8'h03 8'hee 7.438 17.43 8'h07 8'hbc 11.750 21.40
8'h03 8'hf0 7.500 17.50 8'h07 8'hbe 11.875 21.49
8'h03 8'hf2 7.563 17.57 8'h07 8'hcO 12.000 21.58
8'h03 8'hf4 7.625 17.64 8'h07 8'hc2 12.125 21.67
8'h03 8'hft 7.688 17.72 8'h07 8'hc4 12.250 21.76
8'h03 8'hf8 7.750 17.79 8'h07 8'hc6 12.375 21.85
8'h03 8'hfa 7.813 17.86 8'h07 8'hc8 12.500 21.94
8'h03 8'hfc 7.875 17.93 8'h07 8'hca 12.625 22.02
8'h03 8'hfe 7.938 17.99 8'h07 8'hcc 12.750 22.11
8'h07 8'h80 8.000 18.06 8'h07 8'hce 12.875 2219
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8'h07 8'hd0 13.000 22.28 8'hof 8'h%e 19.750 25.91
8'h07 8'hd2 13.125 22.36 8'h0of 8'hal 20.000 26.02
8'h07 8'hd4 13.250 22.44 8'h0of 8'ha2 20.250 26.13
8'h07 8'hd6 13.375 22.53 8'h0of 8'had 20.500 26.24
8'h07 8'hd8 13.500 22.61 8'hof 8'hab 20.750 26.34
8'h07 8'hda 13.625 22.69 8'h0of 8'ha8 21.000 26.44
8'h07 8'hdc 13.750 22.77 8'hOf 8'haa 21.250 26.55
8'h07 8'hde 13.875 22.84 8'hof 8'hac 21.500 26.65
8'h07 8'hel 14.000 22.92 8'hOf 8'hae 21.750 26.75
8'h07 8'he2 14.125 23.00 8'hof 8'hb0 22.000 26.85
8'h07 8'hed 14.250 23.08 8'hof 8'hb2 22.250 26.95
8'h07 8'heb 14.375 23.15 8'hof 8'hb4 22.500 27.04
8'h07 8'he8 14.500 23.23 8'hof 8'hb6 22.750 27.14
8'h07 8'hea 14.625 23.30 8'hof 8'hb8 23.000 27.23
8'h07 8'hec 14.750 23.38 8'hof 8'hba 23.250 27.33
8'h07 8'hee 14.875 23.45 8'hOf 8'hbc 23.500 27.42
8'h07 8'hf0 15.000 23.52 8'hOf 8'hbe 23.750 27.51
8'h07 8'hf2 15.125 23.59 8'hOf 8'hc0 24.000 27.60
8'h07 8'hf4 15.250 23.67 8'hOf 8'hc2 24.250 27.69
8'h07 8'hfé 15.375 23.74 8'hOf 8'hc4 24.500 27.78
8'h07 8'hf8 15.500 23.81 8'hOf 8'hc6 24.750 27.87
8'h07 8'hfa 15.625 23.88 8'hof 8'hc8 25.000 27.96
8'h07 8'hfc 15.750 23.95 8'hof 8'hca 25.250 28.05
8'h07 8'hfe 15.875 24.01 8'hof 8'hcec 25.500 28.13
8'h0of 8'h80 16.000 24.08 8'hof 8'hce 25.750 28.22
8'h0of 8'h82 16.250 24.22 8'hof 8'hd0 26.000 28.30
8'h0of 8'h84 16.500 24.35 8'hof 8'hd2 26.250 28.38
8'hOf 8'h86 16.750 24.48 8'hOf 8'hd4 26.500 28.46
8'h0of 8'h88 17.000 24.61 8'h0of 8'hd6 26.750 28.55
8'hOf 8'h8a 17.250 24.74 8'hOf 8'hd8 27.000 28.63
8'h0of 8'h8c 17.500 24.86 8'hOf 8'hda 27.250 28.71
8'h0of 8'h8e 17.750 24.98 8'hof 8'hdc 27.500 28.79
8'h0of 8'h90 18.000 25.11 8'hof 8'hde 27.750 28.87
8'hof 8'h92 18.250 25.23 8'h0f 8'hel 28.000 28.94
8'hof 8'h94 18.500 25.34 8'h0f 8'he2 28.250 29.02
8'hof 8'h96 18.750 25.46 8'h0f 8'hed 28.500 29.10
8'hof 8'h98 19.000 25.58 8'h0f 8'heb 28.750 29.17
8'hof 8'h9a 19.250 25.69 8'h0f 8'he8 29.000 29.25
8'hof 8'h9c 19.500 25.80 8'h0f 8'hea 29.250 29.32
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][] DIG FINE GAIN dB DIG FINE GAIN dB
GAIN GAIN value value GAIN value value

8'hof 8'hec 29.500 29.40 8'h0f 8'hf6 30.750 29.76
8'hof 8'hee 29.750 29.47 8'h0f 8'hf8 31.000 29.83
8'hof 8'hf0 30.000 29.54 8'h0f 8'hfa 31.250 29.90
8'hOf 8'hf2 30.250 29.61 8'hOf 8'hfc 31.500 29.97
8'hOf 8'hf4 30.500 29.69 8'hof 8'hfe 31.750 30.03
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2.4. GROUP HOLD

SC200Al F.A Group hold g, Group hold #8248 25 47 28 41 A 4E — ik 2 i %1 4=
I TfE. SC200Al 5% 3 HF 10 N arfFastl s SCRAWIAEIR S NThRE, 2R WAL il 27 /7 2%
il

i J7i%: 9 fF4s 16°'h3812 5 8'h00, FEATWANMIZFFHFEE A group, FTHEH
Ja?FfFas 16'h3812 5 8'h30; TA/EMAIN %7y 16'h3812 5 8'h30 2 J5 % N Mt A= 3L
WfZ1, N=0 FoR24aimi, N=1FoRxF—Wi......, CEWE 274 16'h3802 x4

% 2-7 Group hold |27 17 5%

B b

e Bit[3:0]: Ml aE B 42|, A= RIS TR A SR 4%
T4 5 4% 16'h3802 8'h00 T AN = i
#il, 50X pmHHIM, 5 NFER N BIER
2.5. DPC

SC200AI 3£ DPC Ihfg . SC200AI I r HI W7 i) JF 32 1 5 pixel {8 b FE B AH R0 €4
pixel (AR (BN, FHZEH AT B2 BIMH . SC200AI FRHEIR 2 W7 i) AR 55 55
NEEYR A (white pixel) FIRGIR £ (black pixel), EAR$EH| % fEaslngk 2-8.

% 2-8 DPC £ & 7 4%
Tk Ei: 5 At | BRME Ei::pu
white dead pixel cancellation
SR R BRDIRETT R i 16’5000[2] 1'b1 enable
HDR B85 1-enable
O~disable

black dead pixel cancellation

N AT S enable
M IR i BRI RETT 5% . 16’5000[1] | 1'b1
HDR B85 1-enable

O~disable

white dead pixel cancellation
U R ~ enable

SR STEBRIIREIT X | 1728 & HDR Mg | 16'5002[2) 1'b1 L o
~enable

O~disable

black dead pixel cancellation
- JROTIEN e = _ enable

EIRSUH R IR | /TAC& HDR %R | 16'5002[1] 1’b1
1~enable

O~disable
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2.6. ML HARS

2.6.1. EBURFF

BRI AR R, 55— ELEU pixel A7 E, LLREEAS array B4R =
BEEEAE A1 pin JHIE T2 LI I EA3 2] (top view).

Active Border (4 rows)

Active Border (4 cols)

i
o
o

S
o
(7]

©°
=
o

o0
()

>
=]
5]

<C

Active Border (4 rows)

K 2-6 RS —

TEIZH T first pixel FIEIEHEOH R,

K 2-7 R EEFE
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SC200AI F2 A ME BRI . AT AT R & s A Bt 152 U s 1
3 AR R AR BB, a0 R PR

F

JFha B 5 HREG (A FR LB B KGR
K 2-8 BLZ AR B S

R 2-9 BB A B AT T AT

Thie | mmmME | RE ik
Bit[2:1]: mirror ctrl
A 16’h3221 8'h00 2’b00~mirror off

2’b11~mirror on
Bit[6:5]: flip ctrl
5 B A 16’h3221 8'h00 2'b00~flip off
2'b11~flip on

2.6.2. fiHEO

* 2-10 Hiith & AR AR

s

RN 3 {16’n3208, 16'n3209} 16°’h0780 WHEOREE
O {16’h320a, 16'h320b} 16'h0438 i HH B D v
alpaya) {16’h3210, 16'h3211} 16'h0004 W DA iE A E
ITHEAR {16'h3212, 16’3213} 16’h0004 o AT RS AR B
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2.7. Wi

SC200AI i i1 FAE $26t, ey i — Ml i)+ 5 — AT I [R5
TS =K«

R 2-11 WUEAR KA A7

i {16’h320¢[6:0],16’h320f} 16'h0465 | i K:={16'h320e[6:0],16’'h320f}

2.8. PR

HTFERK, SC200AIl $ it —FfK BB M, R B PR .

P 2-9 PisAR

#F 2-12 PR A ] 27 A7 4
Bit[3]: incremental pattern enable
16’h4501 8’hbc 8'hb4 0~ normal image
1~ incremental pattern
Bit[6]:BLC auto enable
16’h3902 8'h85 8’hcd 0~ BLC manual enable
1~ BLC auto enable

IR AR 2

16’h3e07 8'h40 8'h80 Bit[7:0]: digital fine gain
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3. HASRE

#3140 KBUEME (BLEFTH HE#A to pad L)

A BB

B L IR FE T Vavpp -0.3~3.4 \Y
/O HLJE HL % Vbovbp -0.3~2.2 \Y
IR E Vbvob -0.3~1.4 \Y
I/O F N\ FLIE Vi -0.3 ~ Vpovop +0.3 \%
1/O %y i LT Vo -0.3 ~ Voovop +0.3 v
AR Topr -30~+85 °C
Ak TARR Tspec -20~+60 °C
J[age 15 Tste -40~+85 °C

® 3-2 H AR (BLETE A2 to pad B

FLIR

AL FRL R F Vavop 2.7 2.8 2.9 \Y
I/O fLHFL & Vbovop 1.7 1.8 1.9 \%
K R Vovop 1.1 1.2 1.3 \Y
MR (TR &M=, 60fps, DVDD=1.2V, MIPI 2-lane output)

DL LR P I lavoD — 17.4 19.3 mA
I/O HJF Ipovop — 0.4 0.5 mA
A R IR Iovop N 35.9 46.3 mA
SR Power(*) = 95.52 117.11 mw
2 TN

HAC P ViL — — 0.3 x DOVDD v
LN ViH 0.7 x DOVDD — — v
LPNGER Cin — — 10 pF
Hers (25pF ARiERED

i 4 e L VoH 0.9 x DOVDD — — v
AR VoL — — 0.1 x DOVDD \Y;
HATE:OMIA (SCL f1 SDA)

K ' -0.5 0 0.3 x DOVDD \Y
LN Vin 0.7 x DOVDD DOVDD DOVDD+0.5 \Y

o ARG RRMAE: T/EHRE 2.8V/1.8V/1.2V; Tj=25C; ARG aE; SR H{A 100 LSB
RUIROR L : AR 2.9V/1.9V/1.3V; Tj=80°C; i BHIMaE; S 100 LSB
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ey A

* 3-3 st (TA=25° C, AvDD=2.8V, DOVDD=1.8V)

RIS

B & rhiR % DLE — <1 — LSB

HIR o &tz ILE — <2 — LSB

A PR P4

EXTCLK #iZ fextoik 6 — 40 MHz

EXTCLK & HL P ko i &5 twh — — ns

EXTCLK % B~ fik v 5 FE twe — — ns

EXTCLK (5%t — 45 50 55 %
0.8xDOVDD — ——————

EXTCLK 0.5xDOVDD

0.2 x DOVDD

<&
<

Kl 3-1 #hapmtih (EXTCLK) BB R

"
tp

1/fexax

A 4

Duty Ratio=typ/tp x 100
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SC200AI Bl Fi
4. R
4.1. QE Hi%k
SC200AI QE £k an FE s
QE curve
100
20
)
70
__ 60
-% 50
40
30
20
10
0
300 400 500 600 700 £00 900 1000
Wavelength{nm])
E 4-1 QE iz
4.2. EHENHFH A (CRA)
SC200Al CRA #h&:un T~ EIE 4-2 .
Image Height CRA
% mm deg.
0 0.000 0
CRA Curve 10 0.321 1.5
* 20 | 0642 3
1 30 | 0963 45
i 40 | 1284 6
g : 50 1.605 7.5
4 60 1.926 9
: 70 | 2247 10.5
¢ 0 20 40 60 80 100 80 7568 12
Image Height(%)
90 | 2.889 13.5
100 | 3.210 15

| 4-2 CRA Curve
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5. HE[FR

SC200AI #2t 41-pin CSP fydta, Fhhe RS il 5-1 s

Mechanical Drawing

A S1 J1
1 2 3 4 5 6 7 4 5 4 3 2 1

A O ONNORNS; i ® & & o & 0 O A
B O o O O —9 @ © ® 0O 8

BGA Center=Chi Q =PKG Center
¢ O C O O ® & O e o O ¢
T2l o O 0 O oo 0 % o0 0 D
E o o o o0 O OO0 ® & & ¢ ¢ 0 O E
F o o o O O O 0 ® & & ¢ 0 0 0 P

Top View(Bumps Down) Back View(Bumps Up) a1

Side view

5-1 B RR R

7E: {5 1) Chip Center 5 Array Center (Optical Center) N E 4, BGA Center & Optical Center th A& & . DL BGA
Center i 45, Optical Center y (-30.68, -68.33), Chip Center 24 (0, 0), {7l ym.

* 51 HEJUTR
Parameter Symbol | Nominal Min Max Nominal Min Max
Millimeters Inches

Package Body Dimension X A 6.260 6.235 6.285 0.247 0.246 0.247
Package Body Dimension Y B 4.069 4.044 4.094 0.160 0.159 0.161
Package Height C 0.68 0.625 0.735 0.027 0.025 | 0.029
Thickness from top glass
surface to wafer C3 0.344 0.339 0.349 0.014 0.013 | 0.014
Glass Thickness C4 0.300 0.290 0.310 0.012 0.011 | 0.012
Package Body Thickness Cc2 0.53 0.495 0.565 0.021 0.019 0.022
Ball Height C1 0.150 0.120 0.180 0.006 0.005 | 0.007
Ball Diameter D 0.300 0.270 0.330 0.012 0.011 | 0.013
Total Ball Count N 41 - - - - -
Ball Count X axis N1 7 - - - - -
Ball Count Y axis N2 6 - - - - -
Pins Pitch X axisl J1 0.730 0.720 0.740 0.029 0.028 0.029
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Nominal i Nominal

Pins Pitch Y axis1 J2 0.650 0.640 0.660 0.026 0.025 | 0.026
Edge to Ball Center Distance

S1 0.940 0.910 0.970 0.037 0.036 | 0.038
along X
Edge to Ball Center Distance

S2 0.410 0.380 0.440 0.016 0.015 | 0.017
along Y
Edge to Ball Center Distance

S3 0.940 0.910 0.970 0.037 0.036 | 0.038
along X
Edge to Ball Center Distance

sS4 0.410 0.380 0.440 0.016 0.015 | 0.017
along Y
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6. WIER

* 6-11TERE

SC200AI-CSBNNOO 41-pin CSP 2.0 Megapixel, RAW / RGB, DVP/MIPI output
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7. [RAZRE LR
&S BRI LR Ui Owner and date
0.1 WILERR A Vicky Song/2020.3.12
0.2 WIMRBUE. SFSIEH. FEA QE HiZk Vicky Song/2020.4.3
< EHTE TR AU _
0.3 Vicky Song/ 2020.4.8

« B 51 ERORE E P RSO R R RSO A R R

0.4 BT kLS

Vicky Song/ 2020.5.6

0.5 T g 3T 2T S 1 s

Vicky Song/ 2020.5.25

0.6 W ESD 24

Vicky Song/ 2020.5.29

0.7 HHR 2-6

Vicky Song/ 2020.7.16

0.8 ¥3&E, K32 WHITFEME

Vicky Song/2021.3.1
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HohE FAt

BRAR A
B

Mol EYETTARIC X ELEE 1009 5 11 B
Hif: 021-64853570

f& ¥ 021-64853570-8009

HE#E: sales@smartsenstech.com

fdk:  hitp://www.smartsenstech.com

EES AR
Hudik: 4340 Stevens Creek Blvd. Suite 280, San Jose, CA 95129,
Hif: +1 (408) 981-6626

I A
ks VRYITT I b X 3 FH A0 R0 K g 27 WORLD B J82 2908
Hif: 0755-23739713

BB ARSI R«

support@smartsenstech.com
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