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with OmniBSI technology
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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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© = = Signal Table
O — Pin| Slgnal |Pin Slgnal
WS 0 1| GRIO_1 |17 D4
=1 G_H_DDDDD 2| pvbD (18 D3
ala 3 | GPIO_D |19 D2
_ | 6.85 _ 4 [ 1_OUT |20 D1
5| AavbD |21 DO
4ls 6| AGND (22| HREF
@ @ 7| SID_C |23| WSYNC
% o 8| SIDD |24 PCLK
9 | AF_VDD (25| DOVDD
10| AF_GND [26] DGND
11| XcLk [27] DGND
12 D9 28 ™
N 13 Da 29| RESETB
NOTE: 14| D7 |30| PWDN
1. Sensor: 0V5647-G04A 1/4” QSXGA “M mw m m.ﬂmwvmm
2. IR Glass T=0.21mm T5H0%=650+/-10%
3.PCB 0. 3mm
4. PN AF S RoHsHLE
fiEiE A QLA s - 0.1 Bt — ¥ RMALFE s
] . P 4002 | mm J— — -
c I i o —
1] leifan leifan r.? . o OV05647
- FIEEM: | # %0 m Wk [ o | OVhe4 7H 48 sk
F 2015.6.25 A 1 Ad

2. Mechanical Specifications (un
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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 (Top 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 GPIOO
4 IOUT No Connection.
5 AVDD power | Power for analog circuit, 2.8V
6 AGND power | Ground for analog circuit
7 SIO_C input SCCB clock input
8 SIO_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 1/0 DVP data bit 9/MIPI data laneO negative output
13 D8 1/0 DVP data bit 8/MIPI data lane0 positive output
14 D7 1/0 DVP data bit 7/MIPI clock negative output
15 D6 1/0 DVP data bit 6/MIPI clock positive output
16 D5 1/0 DVP data bit 5/MIPI data lanel negative output
17 D4 1/0 DVP data bit 4/MIPI data lanel positive output
18 D3 1/0 DVP data bit 39
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 I/O | DVP HREF output
23 VSYNC 1/0 DVP VSYNC output
24 PCLK 1/0 DVP PCLK output
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25 DOVDD powe Power for digital 1/0, 1.7~3.0V

26 DGND powe Ground for digital I/0

27 DGND powe Ground for digital /O

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

6. Electrical Characteristics
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parameter

Yoo supply voltage (analog) 26 28 30 W
Yoo-oo supply voliage (digital 1/O) 17 1.8 30 Vv
Yoo-o supply voltage (digital core)® 1425 15 1.575 W
Voo.E supply voltage (MIPI) 1.425 15 1.575 W
intemal DVDD, EVDD short to DVDD, DVP output, AVDD = 2.8V, DOVDD = 2.8V

lpp-a active (operating) cu rrEHt 31 43 mA
.00 25092 x 1944 @ 15 fps B5 as mA
lop-a active (operating) current 32 45 mA
lop-po 1080p @ 30fps 60 78 mA
lpp-a active (operating) current 34 45 mA
loo-oo e 58 75 mA
lop-a active (operating) current 34 45 mA
IDD-D':I 720p @ 30fps 35 48 mA,
lpp-a active (operating) current 34 45 mA
IUD-DD VGA @ ﬁﬂfps 32 44 ma,
lpp-a active (operating) current 34 43 mA
lop-oo VGA @ 30tps 20 28 mA

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

lpp-a active (operating) current 3 45 mA
lop.0o 2592 x 1944 @ 15 fps® &0 78 mA
lop-a active {operating) current 32 45 mA
lop-oo 1080p @ 30fps 56 73 mA
lpp-a active (operating) current 34 43 mA
loooo 720p @ B0ps ali 74 m#,
lpp-a active (operating) current 34 43 mA
.00 720p @ 30ips 32 a4 mA
lop.-a active {operating) current 34 45 mA
lop-0o VGA @ 60ips 32 44 mA
lpp-a active (operating) current 34 45 mA
loo-oo VGA @30mps 20 28 mA
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parameter

standby current

loos-sccs” standby current® 20 0 HA
lpps-PwoN 20 50 WA
Vi input voltage LOW 054 W
Vi input voltage HIGH 1.26 W
Cin input capacitor 10 pF
VGHf output voltage HIGH 1.62 WV
Vo f ouiput voltage LOW 0.18 Y
v, f SCL and SDA -05 0 0.54 v
Vi SCL and SDA 126 18 23 v
a. when internal regulator is bypassed
b. wusing internal 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 curment on lpppo
¢.  using intemal reguiator for OVDD and short DVDD with EVDD; DOVDD = 2.8Y. The currents are for DVP oufput.
MIPI output will results 5%-10% lower active cumrent on lpn o
d. extemal clock is stopped during measurement
e. standby current is based on room temperature

=4

hased on DOVDD = 1.8V
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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 T Block A: Depth —»15%,  Block B: Depth = 25%.
'.':",;: = mewt | Block A: Size 7 2x 2 Pixel, Block B: Size > 3x 3 Pixel
Black Pixel Block A: Offset — 80, Block B: Offset —» 120.
o] Block A: Size & 1 x 1 Pixel, Block B: Size = 1 x 1 Pixel.
o A+:Block A=0 Block B=0
A BlockA=0 BlockB= 2
B: Block A=0 BlockB= 8
C: BlockA=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.
"“:::j = o Block A: Size = 1 x 1 Pixel, Block B: Size ¥ 1 x 1 Pixel.
T e A+:Block A=0 Block B=0
A BlockA=0 BlockB= 2
B: Block A=0 BlockB= 8
C: BlockA=0 Block B= 15
D: Block A=0 BlockB= 30
E: BlockA = 1 BlockB= 31
Loss Bit Not accepted
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Dead Line Not accepted

8.2 Function test
8.2.1 Blemish Test:
] Chart: Light Panel For Inspection
[ Fixture: Standard lamp box

] 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

[0 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
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E: Block A =1 Block B=31

8.2.3 White Pixel Test:
[J 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 BlockB= 8
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C: Block A=0 Block B= 15
D: Block A=0 Block B= 30
E: BlockA = 1 BlockB= 31
9. Inspection SPEC
9. 1 ZhREHEIA:
B e | RBER P15t B KT
bii)=| RBER
5 %% | I | AL R&%E
LA il ERIWAIL
1 100~150 CR 0.4
Ko 1@ RTH
1 AR T REN X
&7 A e 2 8
B, Fo%p
ThRERS | A+. AL B. C. D. Hh H AL/
2 CR 0.4
SR | E R i X
2. S A% ) TH AN AT
DL SEBE I ED
Rk, KL
9. 2 SR -
R G | RRFR B i BH B
E BRER
5 % | I | AQL R I K&
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2. IR WGRAR K EAT]

AL AL i 10~15 1%
RS CR 0.1
RGeS Lioa BB
A% T B 5 4% I R =)
Sensor i, 10~15 %
ELERNHE, A, Hl
JIE A ClERO MA 1.0 B
BRmd 3 WEATE i3
X) MR A
3y, RN R
10~15 1%
Sensor #ffi, | K Th &5 A% MR L 2 ) il
» MA 1.0 DIESIf5 R
A GEROEX) | g R Lia
MR TR
Ih &8 S A% R =0 e .
g5 R AT Hil | 10~151%
IR Ff5 MA 1.0
ReE 45 ToAE, A Lis BB
BiA O -
1. IR WHERATT 2Ok
X
2. IR /NEHARVAH AT
. BT h 10~15 fi
IR ¥ 52 MA 0.1
3. IR FRMEEA LA fios BEE
Hl5E 2 B
4. IR FTAMEEH A
HHWLAT WA NG
1y IR F5EB 0 DAM f e
TR SR CGEHE Y DAM
W4 RS, ST
IR AL, W dh 10~15 %
KIS #s N HED MA 0.1
Wik s BB

WG EKII1/4, 5
JEA AT A 5
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3. IR BRAMAFE DAN P[4
FRAMAT SR

4. JERE. R, B4
FEERR, RURARYE, W
BUE SR XA fe i

5. IR WiRA fuir.

dh 10~15 1%
IR 7RIS AR MA 0.1
Lia Bt
i 10~15 1%
DAM A5 AS Fu i CR 0.1
[ia R
DAM 1 DAM [T 74 i 5 M £H 2%
# NG; dh 10~15 %
MA 1.0
2. DAM 425475 /N A 8 HE fiA BAsE
SEE T
FE R 1 IR AS W] i R
FEARARAA | dh 10~15 f%
i, AT EmRAIEkE | MA 1.0
£zl fiA BAsE
232 ¥
Pad #H4. dh 10~15 %
Aavr MA 1.0
Eir s B
AR B 2/3Pad )
dh 10~15 %
Pad #il15 D H AT G R B | MA 1.0
Fios A
MEAR.
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dh 10~15 1%
ZER ARG, Bk, CR 0.1
Lia Bt
dh 10~15 1%
Ic 1C ANH R K2 CR 0.1
Lia Bt
Pad 7K. A dh 10~15 1%
ZACIEE] MA 1.0
th A Bt
1. BRI BAHHASCEN
dh 10~15 %
SCEATER PN E 5% & DN MI 0.1
Fios R
2. WERTHHER.
il
R AP CR 0.1 ER
K
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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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