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1. General Description
The OV5647 is a low voltage, high performance,5 megapixel CMOS image sensor that provides 2592x1944
video output using OmniBSI technology. It provides multiple resolution raw images via the control of the serial

camera control bus or MIPI inter face.

The OV5647 has an image array capable of operating up to 15 fps in 2592x1944 resolution with user control of
image quality, data transfer, camera functions through the SCCB interface. The OV5647 uses innovative OmniBSI
technology to improve the sensor performance without the physical and optical trade-off.

For customized application, the OV5647 includes a one-time programmable (OPT) memory.
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3. Features

1. 1.4umx1.4um pixel with OmniBSI technology for high performance (high sensitivity, low crosstalk, low noise)
2. Optical size of 1/4”

3. Automatic image control functions: automatic exposure control (AEC), automatic 50/60 Hz luminance
detection, and automatic

black level calibration (ABLC)

4. Programmable controls for frame rate, AEC/AGC 16-zone size/position/weight control, mirror and flip,
cropping, windowing,

and panning.

5. Image quality controls: lens correction, defective pixel canceling.

6. Support for output formats: 8-/10-bit raw RGB data.

7. Support for video or snapshot operations.

8. Support for LED and flash strobe mode.

9. Support for internal frame synchronization for frame exposure mode.

10. Support for horizontal and vertical sub-sampling.

11. Standard serial SCCB interface.

12. Digital video port (DVP) parallel output interface.

13. MIPlinterface (two lanes).

14. 32 bytes of embedded one-time programmable (OTP) memory.

15. On-chip phase lock loop (PLL).

16. Embedded 1.5V regulator for core power.

17. Programmable I/O drive capability, I/O tri-state configurability.

18. Support for black sun cancellation.
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4. LOGICAL SYMBOL DIAGRAM
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5. Signal Description

5.1 Pin Assignment (Bottom View)
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5.2 Pin Signal Description

Pin No Pin Name 1/0 Description
1 GPIO1 1/0 GPIO1
2 DVDD power | Power for digital core circuit, 1.5V (connect to 0.1uF capacitor to ground)
3 GPIOO 1/0 GPI0OO
4 I_OUT out DRIVEIC I_out
5 AVDD power | Power for analog circuit, 2.8V
6 AGND power | Ground for analog circuit
7 SIO_C input SCCB clock input
8 SI0_D 1/0 SCCB data I/O
9 AF_VDD power | Power supply (for Actuator driver 2.8V)
10 AF_GND 1/0 Connected to AF ground.
11 XCLK input System input clock
12 D9/MDNO 1/0 DVP data bit 9/MIPI data lane0 negative output
13 D8/MDPO 1/0 DVP data bit 8/MIPI data lane0 positive output
14 D7/MCN 1/0 DVP data bit 7/MIPI clock negative output
15 D6/MCP 1/0 DVP data bit 6/MIPI clock positive output
16 D5/MDN1 1/0 DVP data bit 5/MIPI data lanel negative output
17 D4/MDP1 1/0 DVP data bit 4/MIPI data lanel positive output
18 D3 1/0 DVP data bit 3
19 D2 1/0 DVP data bit 2
20 D1 1/0 DVP data bit 1
21 DO 1/0 DVP data bit 0
22 HREF 1/0 DVP HREF output
23 VSYNC 1/0 DVP VSYNC output

8/22




24 PCLK 1/0 DVP PCLK output
25 DOVDD powe Power for digital 1/0, 1.7~3.0V
26 DGND powe Ground for digital I/O
27 DGND powe Ground for digital I/0
28 DGND powe Ground for digital I/0
29 RESETB input Hardware reset (active low with internal pull-up resistor)
30 PWDN input Power down control
Normal version (active high with internal pull-down resistor)
AC version (active low with internal pull-down resistor)
31 FREX 1/0 Frame exposure control
32 STROBE 1/0 Strobe output
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6. Electrical Characteristics

parameter

Yoo supply voltage (analog) 26 28 30 W
Voo.oo supply voltage (digital I1C) 1.7 1.8 30 v
Yoo-o supply voltage (digital core)® 1425 15 1.575 W
Voo.E supply voltage (MIPI) 1.425 1.5 1.575 W
intemal DVDD, EVDD short to DVDD, DVP output, AVDD = 2.8V, DOVDD = 2.8V

lop-a active (operating) cu rrEnt 31 43 mA
.00 25092 x 1944 @ 15 fps B5 as mA
lpp-a active (operating) current 32 45 mA
loo-po 1080p @ 30fps 60 78 mA
lop-a active {operating) current 34 45 mA
lbooo e 58 75 mA
lpp-a active (operating) current 34 45 mA
Ipp-no 720p @ 30fps 35 48 mA
lop.a active {operating) current 34 45 mA
lpp-a active (operating) current 34 43 mA
loo-po VGA @ 30ps 20 28 mA

intemal DVDD, EVDD short to DVDD, MIPI output, AVvDD = 2 8V, DOVDD = 2.8V

loo-a active {operating) current 31 45 ma,
[ 2592 x 1944 @ 15 fps® 60 78 mA
loo-a active {operating) current 32 45 maA,
lop-no 1080p @ 30fps 56 73 mA
lop-a active (operating) current 34 45 mA
loooo 720p @ BOfps ali 74 m#,
loo-a active {operating) current 34 45 maA,
lop-oo 7200 @ 30tps 32 44 mA
lop-a active (operating) current 34 45 mA
lop-oo VGA @ 601ps 32 44 mA
lpp-a active (operating) current 34 45 mA
lop-oo VGA @30fps 20 28 mA
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parameter

standby current

Iops-sces’ 20 50 A
standby current®

lbps-PwoN 20 50 A

Vi input voltage LOW 054 W
Vi input voltage HIGH 1.26 W
Cin input capacitor 10 pF
Vo' oufput voltage HIGH 1.62 W
Vo f output voltage LOW 0.18 v
v, f SCL and SDA 05 0 0.54 %
Vi' SCL and SDA 1.26 1.8 23 %
a. when intermal regulator is hypassed
b.  using intermal regulator for VDD and short DVDD with EVDD; DOVDD = 2.8Y. The currents are for DVP output.
MIPI output will results 5%-10% lower active cument on Igpp.po
c. using intermal regulator for DVDD and short DVDD with EVDD; DOVDD = 2.8V. The currents are for DVP output.
MIPI output will results 5%-10% lower active cument on lyp
d. extemal clock is stopped during measurement
e. standby current is based on room temperature

=

hased on DOVDD =1.8Y
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7. Internal Schematic
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8. Test Specification

8.1 Image Quality Criteria

Test item Description Passing Criteria
Blemish o Block A: Depth —»15%,  Block B: Depth = 25%.
',':'*:5 = mesl | Block A: Size ~® 2x 2 Pixel, Block B: Size ™ 3 x 3 Pixel
Black Pixel Block A: Offset —» 80, Block B: Offset — 120.
el Block A: Size —» 1 x 1 Pixel, Block B: Size = 1 x 1 Pixel.
A+:Block A=0 Block B=0
A: Block A=0 BlockB= 2
B: Block A=0 BlockB= 8
C: Block A=0 Block B= 15
D: Block A=0 BlockB= 30
E: BlockA =1 BlockB= 31
White Pixel | Block A: Offset = 50, Block B: Offset — 80,
"“II:‘"_’ = oy Block A: Size = 1 x 1 Pixel, Block B: Size # 1 x 1 Pixel.
il b A+: Block A=0 Block B=0
A: Block A=0 BlockB= 2
B: Block A=0 BlockB= 8
c: Block A=0 Block B= 15
D: Block A=0 BlockB= 30
E: BlockA = 1 BlockB= 31
Loss Bit Not accepted
Dead Line Not accepted
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8.2 Function test
8.2.1 Blemish Test:
(1 Chart: Light Panel For Inspection
[ Fixture: Standard lamp box

1 Program: Camera Test

[0 Test Distance: 0

Block A: Depth & 15%, Block B: Depth —» 25%.

Block A: Size— 2 x 2 Pixel, Block B: Size & 3 x 3 Pixel.
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8.2.2 Black Test:
[] Chart: Light Panel For Inspection
[ Fixture: Standard lamp box

] Program: Camera Test

(] Test Distance: 0

Block A: Offset—& 80, Block B: Offset & 120.
Block A: Size — 1 x 1 Pixel, Block B: Size —» 1 x 1 Pixel.
A+:  BlockA=0 Block B=0

A: Block A=0 Block B= 2

B: Block A=0 BlockB= 8

c: Block A=0 Block B=15

D: Block A=0 Block B=30

E: BlockA =1 Block B=31
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8.2.3 White Pixel Test:
[ Chart: Light Panel For Inspection
[ Fixture: Standard lamp box

[J Program: Camera Test

[0 Test Distance: 0

Block A: Offset —» 50, Block B: Offset —» 80.
Block A: Size & 1 x 1 Pixel, Block B: Size —»1 x 1 Pixel.
A+:Block A=0 Block B=0

A: Block A=0 Block B= 2

B: Block A=0 Block B= 8

C: Block A=0 Block B= 15

D: Block A=0 Block B= 30

E: Block A = 1 BlockB= 31
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9. Inspection SPEC
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5. IR Wil A fo o
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10. Reliability and Environmental Test Specifications

10.1 Test Flow

Samples

|

Visual Inspection

|

O/'S Test

Function Test

&

HTST |TCT

THT LTST Reflow test

10.2 Test Item

|

Visual Inspection

!

Function Test

Item Ref.Spec Test Condition Criteria
Temp : 85°C
HTST IEC 60068-2-1 Function Test 0/1
Time : 48 hrs
IEC60068-2-1 Temp: -20C~+60C
TCT IEC60068-2-2 Dwell : 45min Function Test 0/1
IEC60068-2-14 Frequency 27 cycles
Temp :40°C
MIL-STD-883E
THT Humidity : 95%RH Function Test 0/1
1004
Time : 120 hrs
Temp : -40°C
LTST IEC60068-2-1 Function Test 0/1
Time : 48 hrs
Spec : Reflow Profile
Reflow JEDEN C020B Function Test 0/1
Time : 3 cycles
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10.3 Classification Reflow Profile

Classification Reflow Profile

Profile Feature Pb-Free Assembly

Large Body Small Body

Preheat
150°C
-Temperature Min(Ts min)
200°C
-Temperature Max(Ts max)
60 -180 seconds
-Time(min to max) (ts)

Tsmax to TL
3°C/second max
-Ramp-up Rate

Time maintained above:

217°C
-Temperature(TL)
60-150 seconds
-Time(TL)
Peak Temperature(Tp) 245+0/-5C 245+0/-5C
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 Temperature 8 minutes max.

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

2.The baking is required, devices may be baked for 2 hours at 125+-5C.
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