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1 BiRERERER

1.1 &N

CVO1J1 B—FE¥RT 1/10 & 123 5&EFEAMERT«EF=mE CMOS B&ERE:, ThHRERKER
T 2.0mm, ERFIIWRERR. HEEAEE. HEAEH. PC Camera, Tablet. 3% loT 1B
FH. CVO1J1 RA%E#HA 1.12um GFEBTT, NIRIVEERLUEHRDEREE. SER. BFAEEaiik QE

theE, FEREEEHE MIPHZEOXFESIX 60fps@FULL #1 120fps@VGA fEZURIEIGEH.

12 $m
> EBRUE & X§F PLL
< =ER & SZFEHEO:MIPI(11ane)
< {KIhEE & SEMRES
< HFERT:1/10inch > XEOKE. EEERR
<+ BERT:1.12um*1.12um & THEEGLIREDR
& EH#&:Raw Bayer 10bit < 16x iERIERS, 32x BFEiEEs
< {HEBEk: & XREBTRE

» AVDD:2.7~2.9V(Typ.2.8V) < TEFAHRBRARE

>  DVDD: 1.1~1.3V(Typ.1.2V) > FEECSP

> |OVDD: 1.7~1.9V(Typ.1.8V)

R LLORERITE

1.3 RAAME

Er AR
o HEBXNTIARRR
o HEUREML

® PC Camera
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® Tablet

o IEE

® |oT #8#l

14 BRI

Parameter

Typical value

Optical Format

1/10 inch

Pixel Size 1.12um*1.12um
Total pixel array 1288x976
Active pixel array 1288%968

Real pixel array 1280x960
Color Filter RGB Bayer
Optimal lens chief ray angle (CRA) 32°

Shutter type Electronic Rolling Shutter
A/D converter 10bit

FULL: 60fps
Readout rate 720p: 60fps

VGA: 120fps

Readout Mode

Full-resolution

Horizontal/Vertical 2/2-line RGB binning mode
Horizontal/Vertical 2/2-line BW binning mode
Window cropping mode

Horizontal/Vertical inverted readout mode

Gain

Analog gain: 0dB~24dB
Digital gain: 24dB~54dB

Power Supply

Analog: 2.7/2.8/2.9[V]
10:1.7/1.8/1.9[V]
Core: 1.1/1.2/1.3[V]

Input Clock Frequency

6~27MHz
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Control interface [2C: ~400KHz
Output Interface MIPI 1Lane
Output Format RAW10

MAX SNR 40dB
Sensitivity TBD

Dynamic Range 65dB
Operating Temperature -30°C~85°C
Stable Image Temperature 0°C~60°C
Storage Temperature -40°C~125°C
Package Type CSP 13pin

R 12 1GREARNIE

1.5 REERER

Timing
—
= < Generator REFCLOCK
: = 5
Pixel array ¢ - = =
1288%976 @, o, ; .
(1288%960) 5 = ¢ Register S04
O —.
R +
MIPI00O
= * - MIPI $ Mipioz
MIPI03
Image
Column ADC —_— . >
processing

1-1 B H ROHESRGER
CVOLIL HYERUSERIEFI 1288x976, BRUGETNEIS/ATRAFBIBERSIEE, N T HEEIGERS, E5T

Analog/ Digital XVEE CDS B, iEIT 10 i A/D HRGIRIUSSHIRNHFES, FREEGLERET MiP O
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BEGEL,
2 SRR
=

CSP s3EiEs%E (CV01)1 BH&IHERS(CSP). pdf)

3 (RIS

CVOU1 By XK

B 3 Ffr.
2] I OB AREA
y 4 i Effective margin for color processing 5

Recording Area §

3

5 960 3

= &

4 1280 4

E—

Effective margin for color processing

E 3-1 GEKESHREE
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4 MIPIEO

CV01J1 3285 MIPI DPHY 1lane #itt, 825% lane AYEMIERERSZHF 1.0Gbps.,
FMEGRIEEERELL CSI-2 NBAKAEL, B 4 2 MIPI Imt#uEaNEsa~EE, HPaa7—1

short packet #1 long packet A{EHITFE,

Short Packet Long Packet
—_——

=
@E@ LPS PH I Data I PF LPSX ...... )

PH - Packet Header SoT - Start of Transmission
PF - Packet Footer EoT - End of Transmission
LPS - Low Power State

4-1 MIPI i Data Packet T~=E

4 72 Short packet HJ7REE], Short packet R Packet Header(PH)¥ERY, —RRFITFEM—InFria/ARAEL

Short packet

\
a 5
=| 88 | 8| et s
LPS SoT b == Q o LP:
S| 3
2

32bit Packet Header(PH)

4-2 Short packet 72 E]
4 B Long packet f97~EE], Long packet B Packet Header(PH), Packet Data F[] Packet Footer(PF)fafRY, PH BB

}5TE Packet Data ZEAY, PF BB checksum 148,

Long packet

£ B i I £

S| de |slsla|s]|3 gleig|g| 3¢

LPS SoT ',._,': == Q 2 2 2 2 = = ~ ~ &8 EoT LPS

a S e|leja|e 58| 8| 8 2

= a a a a o
L A A )

32bit Packet Header Packet Data 16bit Packet Footer

(PH) Length : Word Count(WC) %k (PF)
Width : 8bit
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& 4-3 Long packet 7REE]

Packet Header (PH)FSEAIEUREZEENZE 4-1 Fi.

00h FS Frame Start Code
01h FE Frame End Code
2Bh RAW10 10bit raw image data
37h OB Data Vertical OB line data

X 4-1 MIPI HBEERY
ZIANBERT, MIPI BERIAND

4 Ffr7x.

4-4 MiPI HHEIK s

5 12C BITBEE%

51 B@fEHmY

CVOU1 B 12C REMTIREISHHREREIIRIEE . ERIURIEZRYy 100kbps, BRIFEIANESERS

400kbps, BIFFVERES (UM10204 12C-bus specification and user manual) Rev. 6 - 4 April 2014,
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5.2 iREEMbE

I2C Device address B3 bit[7:1{CEHRiRZ ML, bit[0]Ti8E Write/Read 154!, FHNA[INZE 5-1 Firk.

Slave address write mode [7:0] Slave address read mode [7:0]
Ox6A 0x6B

& 5-112Ci1gsEtbt

5.3 12C @

12C AR HBUHIEE S 7hit, PEB register HUHEES 16bit, register #EZE/0 8bit, 1 byte B4 register

BY Write 7"EB0E 5 Frr.

Slave Register Register Data A
S address 0| A Address A Address A £7:0] 5 P
[7:1] [15:8] [7:0] i A
From ISP to sensor S: Start P: Stop

10

From sensor to ISP A: Acknowledge NA: Negetive Acknowledge

5-1 12C 1Byte 5=

£/ byte 1 register 8 Write 7"REWE 5 Ffise

Slave Register Register L o A
S address 0l A Address A Address A E)7dt0d] A E)7d't0d] A [D’]a'th] \/ P
[7:1] [15:8] [7:0] ’ : : A
hd
D From ISP to sensor S: Start P: Stop Some byte of data
D From sensor to ISP A: Acknowledge NA: Negetive Acknowledge
=z
B 5-2 12C £ Byte EIREE
. [ —
1 byte B9 register #Y Read 7REUNE 5 Fi7r.
Slave Register Register Slave Data A
S address 0 A Address A Address Al sr address 11 A [7‘.(;] Q P
[7:1] [15:8] [7:0] [7:1] ’ A
From ISP to sensor S: Start Sr: Repeated Start P: Stop

From sensor to ISP A: Acknowledge NA: Negetive Acknowledge

1]

[ 5-3 12C 1Byte {E~E=E
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Z1 byte B register 9 Read 7~ERNE 5 F7,

Slave Register Register Slave Data Data Data A
S address ol A Address A Address Al sr address 1| A [7(,0(] A [7(,0(] A [7:0] L P
[7:1] [15:8] [7:0] [7:1] i i . A
From ISP to sensor S: Start Sr: Repeated Start P: Stop Y

Some byte of data

10

From sensor to ISP A: Acknowledge NA: Negetive Acknowledge

5-4 12C %5 Byte EEE

6 LA

CVO1 RYERBIRF40E 6 Ffm.

DVpp(1.2 V), !

IOVpp(1.8 V).

e et

AVpp(2.8 V),

3

QR

| |
} | I

i AT
e linitial setﬁn;/

|

|

4
REFCLOCK

l2CizO
SDA, SCL.  #1.8VHERIZ G

t5

k4

I
I
I
I
I
I
I
I
I
I
I
L
I
I
!

REFF I fe e
I
I
I
I
I
I
I

et et 0 R

E 61 LEBIFE

iE: t120ns, t220ns, t3=20ms, t4>20us, t5<30ms

BHEIRR EFHEEERAEYT 25mV/us,
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2.8V/1.8V/1.2V

AVpp(2.8 V)
10Vpp(1.8 V)

DVop(1.2 V) AV Slew Rate = AV/At

Slew Rate <= 25mV/us

At

ov

& 6-2 BiF EFHEE
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7 S|EhER
Pin Name Pin Type Description
A1 | NCP AESERR Negative power
A3 | DIN MIPI R0 MIPI Data Lane N
A5 | DVDD =it Digital power, 1.2V
B2 | SDA #= 10 IIC Data (Slave)
B4 | CKN MIPI Bt [ MIPI Clock Lane N
C1 | REFCLK #=10 PLL reference Clock i\ (Sensor MCLK)
C3 | AVDD TEHIBIR Analog power, 2.8V
C5 | DGND =it Digital ground
D2 | SCL #=10 [IC Clock (Slave)
D4 | D1P MIPI 2B MiPl.Data Lane P
E1 | IOVDD 10 EjR 1O power, 1.8V
E3 | AGND it Analog ground
E5 | CKP MIPI Bt [ MIPI Clock Lane P

Copyright © 2024 CVSENS. All rights reserved
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8 HAMGRSFRLE

8.1 System Register
i b1 Egea- 2 iz EINME 15288
0x3000 | STANDBY [0] 1'h1 standby =4
Ob: T{ERZE
1b: RS
0x3002 | SENSOR _ID [7:0] 16'h1351 Sensor ID
0x3003 [15:8]
0x301C | FRAME_LENGTH [7:0] 20'h7C4 TR E, FHTEMMESES
0x301D [15:8]
0x301E [19:16]
0x3020 | LINE_LENGTH [7:0] 11'h2F2 BIHERE, BTERTRSES
0x3021 [10:8]

Z< 8-1 System 1HXE 17l E

Sensor AR FRAME LENGTH, LINE_LENGTH, PIXEL CLOCK B9sRERttEIRTE, Sensor —ifixd iz ARt

&79:

— A ESCAY[E] = FRAME_LENGTH X LINE_LENGTH X Tpixel_cik

B0, Tpixer cie= 1000/ fpixer cies fpixel cie=900/10=90Mhz (f,,; @900Mhz) , FRAME_LENGTH=1988,

LINE_LENGTH=754 R9IER T, BJA0—MaAYESE/

8.2

B CRT I

1988 x 754 x 1000
900

CVO1J1 R ERTRIECE S FRRANER 8-2 AT,

X 10 = 16655022ns = 16.66ms

pichil Biraat WES AIME zlE
0x3048 SHUTTERO [7:0] 20'h8 Linear #2x,: BBNITKIRE
0x3049 SHUTTERO [15:8]

Copyright © 2024 CVSENS. All rights reserved

15



g CVSENS CV01J1 CMOS Image Sensor Data Sheet

| 0x304A | SHUTTERO | 119:16] | | |

& 82 BRI ERXFFR

Linear T, BRI KAZSFESE SHUTTERO =4, SHUTTERO EEBHEBH, BEAETRE S

FRAME_LENGTH-4, B/\a[igEH 8, B 8 £ Linear BRI REE.

Normal Mode

uuuuuuuu

l FrameID=0 FrameID=0 l FrameID=0 l FrameID=0
| | |

|
SHUTTER READ
1 | SHUTTERD | SHUTTERO 1SHUTTERD

FRTA—Wiread FI4TH
B2 tRf¥: FRAME_LENGTH - SHUTTERO

8-1linear IR IR TEE

8.3 Window Cropping %=1

VO SESTHIEREN. SIZE Mitiors=: EEFFE (Window Crop) F#=##8 (Digital Crop) .

= - Window Crop &=t BB/ TR R SThRIEATEL

= Digital Crop 3t T, BRABHTHIE Full Size BHTHI, REMERES BERIE L TAHTHE.
FAMERTR, KE (X) 75180 Crop SEBTHIEINN, FREBEMIL 720P MIERT, Window Crop

AJLASCHILY Digital Crop SEHRAYAER,

i b1 2= 7z KINME 5iBE

0x3014 WCROP_MODE [0] 1'h0 Window Crop #R=IRE, 1=l Pixel Kig#FHRT Size
0d: Full Size
1d: Window Cropping ##&z{,

0x3038 X_CROP_STA [7:0] 11'h4 Window Crop/Digital Crop #&Ez(HT,

0x3039 X_CROP _STA [10:8] KEFEFOGREHFRUERE

0x303A X_CROP_WIDTH [7:0] 11'h500 Window Crop/Digital Crop #&z{(A,

Copyright © 2024 CVSENS. All rights reserved 16
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0x303B X_CROP_WIDTH [10:8] KEAEFOGREHAREEIRE

0x303C Y WCROP_STA [7:0] 10'h78 Window Cropping &=k,

0x303D Y WCROP_STA [9:8] FEHAHAFOGREHFRUEREGEREN 2 BIEED

0x303E Y WCROP_HEIGHT [7:0] 10'h2DB | Window Cropping #&=H,

0x303F Y WCROP_HEIGHT [9:8] EHLRAFOGRSHUARERE(FIREN 2 1IEH)

0x3030 DCROP MODE [0] 1'h1 Digital Crop #{i&& (Window Crop FF/Eht, ERIAFF
=)

0d: Digital Crop X4
1d: Digital Crop &z

Hith: ZIFRE
0x3034 Y DCROP_STA [7:0] 10'h4 Digital Crop #&=z{HT,
0x3035 | Y_DCROP STA [9:8] FEEHAAOGEEH R ERE
0x3036 Y DCROP_HEIGHT [7:0] 10'h3CO0 Digital Crop #=z{HJ,
0x3037 | Y DCROP_HEIGHT [9:8] EESEFOGEEHREEERE

% 8-3 window IR ECEIHXZFE8

84 OB XigHyEZE

CVO1J1 3255 OB iithfT80AEE, OB JASHHIHAYITELR 2line. FUAIBR T OB A,

OB XA BXAYSFREIRENR 84 Fim.

izt gsa- iz AE L]

0x3100 RESERVEQ [0] 0 OB X0 Active XigiH1TEEES
0d: AmoJiFEe
1d: AJjEEE

0x3101 Y OUT SIZE OB [2:0] 3'h4 OB XiFmH TR E

& 8-4 OB BT 7es
8.5 IKFEFNEEE

CVOUL STFFKFHRMERS REEREL, £ 8-5 REXEHSFARA.

S WG

Original ~ Mirrored Flipped Mirrored+Flipped

8-5 /KF, EEFIHEEE
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biichil SFesa ES FAME oz}
0x3028 H MIRROR [0] 1'b0 H mirror
0d: no mirror
1d: mirror
V_FLIP [1] 1'b0 V Flipped
Ob: noflip
1b: flip
*= 85 K, EEREERXSTFS
EFEH T RX ARG EER Y IR
default: RGGB
H mirror GRBG
V Flip GBRG
H mirror + V Flip BGGR

8.6

pagans]

CVO)1 BB S mfEiIgss,

& 8-6 pngitiinT

* 87 BESIEMIRESFaaANRA.

it 5rEs frE8 EAE | B8
0x3110 GAIN 0 [7:0] 8'h00 RuigasigE, (0.0dB~54.0dB / 0.3dB Step)
* 87 BRI BIEXRS 7S
RSB ERAIA/NA:
1#25(dB) = GAIN 0ig&(E * 0.3

GAIN 0i8E{& /9 0x00~0x50(24dB)A}, RFIEIFFEIRIIEES;

GAIN_0 FIRE{E79 0x50(24dB)~0xB4(54dB)AY, RIHEm /RIS D + BFEm A T(E.

8.7

PLL R BIFAVEIARTER REFCLK SRERSE

EGEENN

SEEA 6~27MHz, Hih VCO iR

HSEEAN 300MHz-

Copyright © 2024 CVSENS. All rights reserved
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1.0GHz, PLL G EEL NERT.

Pre Divider

REFCLK BISRER, NERE%ZD, #F

PLL PRE_DIV_NUM #=3#l,

PLL RO SR AT AR R AU &

REFCLK Phase
M @_> detect
6~27Mhz

\

LPF

A\

VCO

PLL clock

-
b=

300~1000Mhz

1/N

'y

Divider

& 8-6 PLL F~EE

PLL fURIHSRER = =S N

E2Zd Pre Divider 341E| 6~12Mhz AUSEE. DiM{Ee(M)EL

pricai] HEsE iz ZINME L]
0x3808 PLL MUL NUM [7:0] 8'h4B PLL Divider Setting (N)
0x380A PLL DIV_NUM [1:0] 2'h2 PLL Pre Divider setting (M)

8.8 Black Level AZEIhEE

%= 8-8 PLL SRECERX T 7=

CVOJ1 ZFFIRRENERHRZEIRE, HEEEEN 0~255,

b2l Ekeai= WES AINME 1588
0x3204 BLK LEVEL [7:0] 8'h32 Y REERE

9 HSFH

DC Characteristics

* 89 EHTEETGFHR

Copyright © 2024 CVSENS. All rights reserved
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[tem Pins Symbol Min. Typ. Max. Unit
Analog AVDD - 2.70 2.80 290 \
Supply
Interface IOVDD - 1.70 1.80 1.90 \
voltage
Digital DVDD - 1.10 1.20 1.30 Vv
0.8 x
VIH - - Vv
DOVbp
Digital input voltage REFCLK
0.2 x
VIL — - V
DOVbo
0.7 x
VIH - N \Y
DOVbp
VIL ) 0.3 x v
] SCL DOVop
[IC input/output voltage
SDA DOVop -
VOH - - \Y
0.2
VOL - - 0.2 \

2 9-1 DC Characteristics

Item Symbol Typ. Max. Unit
0 .
perating current VDD 120 i mA
MIPI 1Lane
AD19 bit, © 60 frame/s IOVDD 0 _ mA
All-pixel scan mode IDVDD 308 _ mA
IAVDD_STB 0 - mA
Standby current IOVDD_STB 0 - mA
IDVDD_STB 0.2 - mA

* 92 HEBER

10 ¥ZEE

BFUEmE (QF)
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—Red

Green Blue

0.9

Relative quantum efficlency
= = = = = =] o
i b IS in o b m

o
-

400 450 500 550 600 650! 700

wave length[nm]

Bl 10-1 EFEME (QE)

FHNGIBRIZ (CRA)

_ CRA CharaCter.‘StiCS
35.00

0 0.000 0.00
10 0.090 3.87
20 0.180 7.77 000
30 0.271 11.75
40 0.361 15.77 500
50 0.451 19.74
60 0.541 23.50
70 0.632 26.98 i
30 0.722 29.61 e
90 0.612 31.42 8 1500
100 0.902 32.00
10.00
5.00
0.00
0.000 0.100 0.200 0.300 0.400 0.500 0.600 0.700 0.800 0.900 1.000

ImgH{mm)

10-2 FHNGIAEZ (CRA)
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