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1. General Description

The OV13850 color image sensor is a low voltage, high performance 1/3.06-inch 13.2 megapixel CMOS image
sensor that provides the functionality of a single 13.2 megapixel (4224%x3136) camera using OmniBSI+™
technology. It provides full-frame, sub-sampled, windowed 10-bit MIPI images in various formats via the

control of the Serial Camera Control Bus (SCCB) interface.

The OV13850 has an image array capable of operating at up to 24 frames per second (fps) in 10-bit 13.2
megapixel resolution with complete user control over image quality, formatting and output data transfer. All
required image processing functions, including exposure control, white balance, defective pixel canceling,

etc., are programmable through the SCCB interface.

In addition, OmniBSI image sensors use proprietary sensor technology to improve image quality by reducing
or eliminating common lighting/electrical sources of image contamination, such as fixed pattern noise,

smearing, etc., to produce a clean, fully stable, color image.

For customized information purposes, the OV13850 includes a one-programmable (OPT) memory. The

0OV13850 has up to four lanes of MIPI interface.

The OV13850 is suitable for low power camera module .
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2. Mechanical Specifications (unit : mm)

| 2 | 3 4 | 5 | 5 7 | 8
Date |Rev.|Sym Revisions Sighed
DAM 20131105 01 il R
20140326] 02 T » WE P E B
' e PIN DESCRIPTION | |
_ PIN NO, Pin NAME  [PIN NO. Pin NAME
1 1 DOGHD 2l VID_aF
P . o
[with lensl 2 MDFD 22 5100
o 3 MDD 23 sie .
B = TR 4 DOGND 24 VDD ’
Real Ooject 3 HEP cJ FREX
8R40 6 MCN 26 FSIN
] 2 , . 7 DOGND 27 GPI0 .
. die pad 1 B 128401 pin #1 — Y
= ! —— - |@Laeeasaed]a a6l . o MIFL 28 EXTCLK
. /v“?/ i 03D, 1[:; 3 Mo 29 VSN
I j"n“" : 10 DOGND 30 HRES c
0
4o 7 ol o i o 11 HDP3 3 sID
E J; : i3 4 ! 12 MING 32 PWINE
al &« g oa |2 13 Py
] o f g 3 DOGAD 33 XSHUTIN
7 7_” h o _S_"T 14 D0VID 34 ILPWH
2 | 3 & g | 3401 GND P&D 3 DOGHD 35 STROEE
image center 42558 24008 6 AvID 36 D0GND D
b 738005 ;
17 AGND 37 DOGND
SbE BOTTOM Y
19 AF _EN 38 DOGND
19 10uT 39 MDPE
20 VES_AF 40 MONZ

NOTE ” M

1.Sens O0V13850 (thickness : 200um) YE =
P.Igzﬁgrbltm glass ‘tﬁit‘;:ﬁ?‘%qP'.ULUP‘L:JTW]ST]:/.:F&:]‘FK—]\’]PM? v K%Ehﬁ%ﬁpﬁﬁ‘\a

m

1 3PCB thickness:300um 3rd ANGLE @£k [TITLE ¢ PLOCOVISSS-TDE V0220140306 ]
4 Driver 1C: VM149C J"“‘&;{Eﬁf‘j’?&é:ﬁﬁé’.‘” MODEL splce DWG ND
S.passiver C0201  8ocs m'“{f\“”“j'- TP PART ND DRAWN 1 T

I 6 VEM TYPE: TDK TVF-657ABJ A | 0 T MATERIA CHECKED F

EENEEE 015 =
7.4 is Critical dimension 50-100 ,]E,",M\'\:m FINISHED 1 APPROVED
>0 R00EE dngy | s02 0.3%
we s T T ] UNIT P [ sIZE a4 [scate 10 [Rev 02

| 2 | 1 4 | 5 | 6 7 [ 5
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Features

Lens size:1/3.06 inch
Pixel size:1.12mmx1.12mm
31.2° CRA for<6mm z-height
Programmable controls for frame rate, mirror and flip, cropping and windowing
13.2MP AT 30fps
Two-wire serial bus control(SCCB)
Strobe output to control flash
Supports output formats:10-bit RAW RGB
Supports image sizes:13.2MP(4224x3136),10MP(4224x2376),4K2K(3840x2160),
EIS 1080P (2112x1188),EIS 720P(1408x792),and more3
Support 2x2 binning
Up to 4-lane MIPI serial output interface
Standard serial SCCB interface
8kbits of embedded one-time programmable(OTP) memory(see sidebar note)
Two on-chip phase lock loop(PLLS)
Programmable controls: gain, exposure, frame rate, image size, horizontal mirror, vertical flip
cropping, and panning
Built-in temperature sensor
Image quality controls: defect correction, automatic black level calibration, lens shading
correction ,and altimeter row HDR.
Guaranteed sensor junction temperature: -30°C to +85°C

Power Supply:Core:1.14V-1.26V,analog:2.6-3.0V 1/0:1.7-3.0V
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4. Logical Symbol Diagram
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5. Signal Description

5.1 Pin Assignment (Top View)

04 32 14039583/36
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5.2 Pin Signal Description

Pin No |Pin Name |I/O Description
1 DOGND |[GND Ground for 1/O circuit
2 MDPO [I/O MIPI TX data lane 0 positive output
3 MDNO [I/O MIPI TX data lane 0 negative output
4 DOGND |[GND Ground for 1/O circuit
5 MCP Output MIPI Clock positive output
6 MCN Output MIPI Clock negative output
7 DOGND |[GND Ground for 1/O circuit
8 MDP1 |I/O MIPI TX data lane 1positive output
9 MDN1 [I/O MIPI TX data lane 1 negative output
10 DOGND |[GND Ground for 1/O circuit
11 MDP3 |I/O MIPI TX data lane 3 positive output
12 MDN3 |I/O MIPI TX data lane 3 negative output
13 DOGND |[GND Ground for 1/O circuit
14 DOVDD |Power Power for 1/O circuit
15 DOGND |[GND Ground for 1/O circuit
16 AVDD |Power Power for analog circuit
17 AGND |GND Ground for analog circuit
18 AF_EN [IN Shutdown mode (active low)
19 IOUT |OUT Current sink for Actuator
20 VSS AF|GND AF Ground
21 VDD_AF|Power AF power
22 SIOD  |I/O SCCB data
23 SIOC  |Input SCCB clock
24 DVDD |Reference|Power for digital circuit
25 FREX |[I/O Frame exposure input
26 FSIN I/0 Frame sync input
27 GPIO |I/O General purpose I/O
28 EXTCLK |Input System input clock
29 VSYNC (/O VSYNA output
30 HREF [I/O HREF output
SCCB ID select
31 SID Input 0:SCCB derive address0*20

1:SCCB derive address0*6¢
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Pin No|Pin Name [I/O |Description

32 |PWDNB |Input/Power down(active low with internal pull down resistor

33 | XSHUTDN/|Input|Reset and power down(active low with in tamale pull down resistor)

34 ILPWM I/0O lillumination control

35 |STROBE [I/O |strobe output

36 DOGND |GND|Ground for I/O circuit

37 DOGND |GND|Ground for I/O circuit

38 DOGND |GND|Ground for I/O circuit

39 |MDP2 I/O |MIPI TX data lane 2 positive output

40 |MDN2 I/O |[MIPI TX data lane 2 negative output
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6. Electrical Characteristics

6.1.0perating specifications

6.1. 1Absolute maximum rating

ambient storage temperatura -40°C to +125°C
Vop-a 4.5V
supply voltage (with respect to ground) Vooo 3V
Voo 4.5V
human body model 2000V
electro-static discharge (ESD)
machine model 200v
all inputloutput voltages (with respect to ground) 03 to Voo + 1V
/O current on any input or output pin + 200 mA

a. exceeding the absolute maximum ratings shown above invalidates all AC and DC elecirical specifications and may
result in permanent damage to the device. Exposure to absolute maximum rated conditions for extended periods
may affect device reliability.

6.1.2Functional temperature

operating temperature® -30°C to +85°C junction temperature

stable image temperature® 0°C to +60°C junction temperature

a. =ensor functions but image quality may be noticeably different at temperatures outside of stable image range

b.  image guality remains stable throughout this temperature range
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6.2.DC Characteristics:

symbol parameter

supply

Viooea supply voltage (analeg) 26 248 30 W

Y oooo supply voltage (digital core) 1.14 1.2 126 v
Yoo supply voltage (digital /0] 1.7 18 30 Y
lopea 35 mA
looao active (operating) current 100 mA
looic 3 mA
loos-scea 250 HA
loosPwon standby current® 250 A
lpos-xsHUTDOWN 1 uA

digital inputs (typical conditions: AVDD = 2.8V, DVDD = 1.2V, DOVDD = 1.8V, EVDD = 1.2V)

Vi input voltage LOW 054 Y

Vin input voltage HIGH 1.26

Cin input capacitor 10 pF

Wan output voltage HIGH 1.62 v

WL output voltage LOW 0.18 v
VB SI0C and SIOD 05 0 0.54 v
Vig SI0C and SIOD 1.28 18 30 v

a. standby current is measured at room temperature
b. basedon DOVDD = 1.8Y

6.3 AC Characteristics:

parameter

fork input clock frequency & 24 LT MHz
torw input clock period 4167 ns
te koo clock duty cycle 45 50 55 %
12 /29
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6.4 timing characteristics

faze frequency (EXTCLEK) & 24 64 MHz

t, t clock input rise/fall time TBD ns
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7. Internal Schematic
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8. Test Specification

8.1 Image Quality Criteria

Testitem |Description Passing Criteria
Blemlsh Zone A [Note:] Block A: Depth -8
D
Zone A = Block B: Depth »>11
Zone B Image * 16%

Block C: Depth »>11

Zone B =
Image * 48%

Block D: Depth »>12

Zone A Zone C =

Image * 32%

Zone D =

Image * 4%

Black Pixel Block A: Depth >45%

Block B
Elock B Size=Image Size - Block A Size

Block B: Depth >55%,

oS [Note] Block A: Size 1 x 1 Pixel
Image Size * 50% Block A and Block B
Distribution Block B: Size 1 x 1 Pixel
White Pixel | | oos Block A: Depth 38%,
Block B Size=Image Size - Block A Size
Block B: Depth >38%,
o Sice [Note] Block A: Size  >1x 1 Pixel
“Image Size * 50% Bl.ock.A z?md Block B
pistribution Block B: Size 1 x 1 Pixel
Loss Bit Not accepted
Dead Line Not accepted
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8.2 Function test

8.2.1 Blemish Test:

“I1Chart: Light Panel for Inspection
CIFixture: Standard lamp box
“1Program:Camera Test

[JTest Distance: 0

Block A: Depth  >8 Block B: Depth >11
Block A: Depth  >11 Block B: Depth ->12
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8.2.2Black Test:

“1Chart: Light Panel for Inspection
CIFixture: Standard lamp box
"IProgram:Camera Test

[JTest Distance: 0

Block A: Depth 2>45% Block B: Depth ->55%
Block A: Size -1 x 1 Pixel, Block B: Size —>1 x 1 Pixel.
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8.2.3White Pixel Test:

CIChart: Light Panel for Inspection
CIFixture: Standard lamp box
[JProgram:Camera Test

[1Test Distance: 0

Block A: Depth ©>38% Block B: Depth ©>38%

Block A: Size 21 x 1 Pixel, Block B: Size —>1 x 1 Pixel.
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9. Inspection SPEC
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Dongguan Wangfu Electronic Co,, Ltd
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10. Reliability and Environmental Test Specifications

10.1 Test Flow

Sample

J

Visual Inspection

\

0/S Test & Function Test

|
v vV N v

HTST TCT THT LIST |Reflow test

v

Visual Inspection

y

Function Test

10.2 Test [tem

Item Ref.Spec Test Condition Criteria Acc / Rej
Temp : 85C
HTST IEC60068-2-1 Function Test 0/1
Time : 48 hrs
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IEC60068-2-1 Temp : —20°C~+607C
TCT IEC60068-2-2 Dwell : 45min Function Test 0/1
IEC60068-2-14 Frequency 27 cycles
Temp : 40°C
MIL-STD-883E
THT iditv - 950 Function Test 0/1
1004 Humidity : 95%RH
Time : 120 hrs
Temp : -40°C
LTST IEC60068-2-1 Function Test 0/1
Time : 48 hrs
Spec : Reflow Profile
Reflow Test |JEDEN C020B Function Test 0/1
Time : 3 cycles
10.3 Classification Reflow Profile
Classification Reflow Profile
Pb-Free Assembly
Profile Feature
Large Body Small Body
Preheat 150°C
-Temperature Min(Ts min)
200°C
-Temperature Max(Ts max)
-Time(min to max) (ts) 60 -180 seconds
Tsmaxto TL
3°C/second max
-Ramp-up Rate
Time maintained above:
217°C
-Temperature(TL)
Time(TL) 60-150 seconds
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Peak Temperature(Tp) 245+0/-5°C 250+0/-5°C
Time within 5°C of actual Peak

10-30 seconds 10-30 seconds
Temperature(Tp)
Ramp-down Rate 6°C/second max.
Time 25°Cto Peak

8 minutes max.
Temperature

Note: 1.All temperatures refer to topside of the package,measured on the package bodysurface.

2.The baking is required, devices may be baked for 2hr at 120°C +0/-5°C

10.4: Stored Item:
10.4.1.Calculate shelf life in sealed bag:12 months at<40°Cand <90%RH.

10.4.2. After bag is opened, devices that will be subjected to reflow solder or other high temperature
process must:

a).Mounted within :72hours of factory condition<25°C/60%RH

b). Stored to N2 BOX
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11. Packing Specification

All the finished goods are placed in anti-static tray and bag packaged in box to withstandshock. The

detail packing drawing is shown in Appendix 1.

12. Reference

‘OV13850 COB_DS V1.2 Data Sheet

- MIL-STD-883E 1004.7 : Moisture Resistance

- |IEC 60068-2-1 : Test Ab Cold

- |EC 60068-2-2: Test Bb Dry Heat
- [EC 60068-2-14: Test Na Change of Temperature
IPC/JEDEC J-STD-033

13. Appendix

13.1: Packing drawing.

Poin 38 , GP. ROES LAB

S =]

QC PASS LAB

e

GP,ROHS (AB L
S

& 752 <
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13.2 Inner Box Lable

[ 1 v 2 [ 3 | 4 5 l 6 \ 1 | 3
Date Rev. Sy Revisions Signed \
0120730 A capgall ki B |
\
A A
B 0 ‘ B
= WF P/N: = | WF*""%
+
o WF M/N = W4
| P L
o Customer P/N: = 1  zpHz
. Date code: 4 AAEBH
c ! ¢
Q0 ty:
.
80. 00 .5
D : D
Note:
IS .
E EPERBERREY
2. gﬁ'ﬁl - m e Vo
] —]
3. 244 © 80x50m AEEBETARAA
— 4, G EAE 1 12050468300 wiaRE  O-SF  [TINE: RSSTLABSIKSIMMAVHITE B
i oy WIEL : Label TG 10 ;12060796200
I e, 141 iRy B
F T ENC W
w [ w5 | e |FINISHD : APPROVED : fg \
v Tar Lo Tar T M m [ M [sas:  L1]wv A |
1 \ 2 1 4 5 § \ 1 [ 8
28 /29

AP HIEARET (B AFZME, JEHEW, AUEE SR SUT AR, IR HEE ST AR X H
The information contained here is the exclusive property of WF ElectronicCo., LtdAnd shall not be

distributed the reproduced or disclosed in whole or in part without prior permission.



e | AUCEHERRE AT IR )

Co., Lud

Dongguan Wangfu Electronic

OV13850 13M TDK PLCC

13.3 External Box Lable
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Sales: Shenzhen Sunnywale Inc, www.sunnywale.com , awin@sunnywale.com, Wechat:
9308762
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