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1. General Description

The SEKAECGX is a highly integrated SMp camera chip which includes a CMOS image sensor and an image
signal procassor with 8-bit ITU-R.656/601 parallel and MIPI C512 compliant seral interfaces. It is fabricated by
SAMSUNG 0.09um CMOS image sensor process targeted for high-efficiency and low-power image sensors.

The CMOS image sensor consists of a 2508x1960 active pixel sensor (APS) array in 1/4 inch optical format. It has
an on-chip 10-bit ADC array, and correlated double sampling {CDS) which reduce fixed pattern noise (FPM)
significantly.

The image signal processar performs sophisticated image processing functions including color recovery and
correction, false color suppression, lens shading correction, noise removal, edge enhancement, programmable
gamma correction, image down scaling, auto defect correction, auto dark level compensation, auto flicker
correction (50/60Hz), auto exposure (AE), auto white balance (AWB) and auto focus (AF). The auto functions are
preformed by FAW on an embedded RISC processor. The host controller is able to access and control this devices
via a general 12C bus.

S5K4ECGA is suitable for low power camera module with 2.8V/1.8V power supply.
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2. Mechanical Specifications (unit : mm)

| 1 \ E \ 3 | 4 | 5 \ 6 7
j Jate |Rev.|Sym. Revlslons Sloned
‘ \ 20120830 | 01 flrst Rev Flsh_lao
\ (—/ f 20130902 | 02 ADD GND PAT Flsh_lao
PIN NO. Pin NAME [PIN NO. Pin NAME
1 VNG A VID_REG
B 2 PTLE 22 T B
3 HETNE 23 AFVID_28V
gl 4 scL 4 VI3.REG
L 5 $a 25 V55D -
el DhJect ® g 6 GRI0L 26 V33 _REG
B st bondlrg ped 1 s :n 7 RSN n vsso
. b [T T s | — 8 s |28 vIDID ¢
— 0641 N L
B ° 9 vss_pes |29 vssio
M 0000000 10 WA 0 Vo
T 3 b O
L i a— 3 jmt e g 1 L L VDA |
oo P i = BEEEE
S b — e i 12 vs reG |32 vish
ol i i # g 1o
8 g LLA R i |3 13 CLKP 3 2
- o =
; ] g —%DDD 14 CLEN 34 e} N
s 7 |Fn¢. 15 vssREG |39 14
T 1) 345805 | 3NGND PAD N
s |20 ] Inage center 1% WLk % "
A 17 vss ReG |47 D%
- " ¥ E = -
0P 7 ;
£ o 18 Jome [ [w
1 . 19 DATAIN 9 18
g nage Flare a0 vss_ree |40 59 E
L NOTE 4 Ao
L3ensort SOKLEC (thickness + 200um) AT 0 \
cIR+AR gloss thicknessi2l0un(Tal%=620+/=10nm) v ﬁﬁ:&’dfﬂﬁ%ﬁpﬁ/b ﬁ—]
T JPCE thickness:300un 3rd ANGLE £ [TITLE + PLOCAEC-TWD_ V.2 20130602 —
4DRIVER ICiVMI49C “"Lm{ﬂg:fﬁ“}l;fmxfg“ MIDEL plec WG N /1
apassiver C0201/R020L Bpcs ~JEVEL_TOLERANCE TYPE s
p p £ ART NI IRAWN
] \/ = o) c L WN
F 6VCM TDKTVE-603ABN/SHICOHARS32MAD-SEL(S/ o ﬂ,gg o | s TERTAL CHECKED « F
ZETZET-8532/FOCUSDBAG0C Sl e B L . -
T . ) y30-100 [4005 | 4008 |05 | 0@ [FINISHED ¢ APPROVED 1
J.M)is Critical dinension, oo ke e | me |
oL e | ar e | e | UNTonm | SIZEr A4 |SCALE . Dl |REV 0L
|+ [ 2 [ 1 ] 5 6 | 7 [ ¢

6/31
AR T (B AFZIARE, AR SRR, A R sl AR, IR et Sl Al 7 U A
The information contained here is the exclusive property of WF Electronic Co., Ltd And shall not be

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



oE | T AT
Dongguan Yangfu Electronie Co., Ltd

S5K4EC 5M PLCC

3. Features

€ Lens size:1/4 inch

€ MIPI CSI2(dual lane)

€ Support 10bit parallel video interface,8bit ITU-R.656/601

€ support for output formats:YUV422,RGB565,RGB888,RAW8,RAW10.JPEG,interleaved
JPEGS8(S0SI,EOSI,SOEIEOQEI).Interleaved JPEG/Video(by data type)

€ Host control interface:12C bus

€ Intemal PLL(24MHz to 100MHz input frequency)

€ Auto exposure (AE)

€ Auto white balance(AWB)

€ Auto focus(AF)

€ Built-in test image generation

# Guaranteed Operating temperature :-20°C to +60°C

#Bake The product Before SMT process( Operating temperature):125°C(1Hour)

@ Power Supply:core:2.8V for analog,1.2V for digital core(whth intemal regulator).1.8V-2.8V fo I/0
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4.Logical Symbol Diagram
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5. Signal Description

5.1 Pin Assignment (Top View)

121413121110 28 76

N
16| ™ 1| 5
T 1] 4
18 | [ | | 1] 3
2 [ i | I I
0 | [ | | 1| 1
°l | [ ; ; ]| 40
22 | [ | | 1| 39
P4 | [ 1| 37
5| L 1] 26
s
= —
262728293031 323334 35

) A / ' !
N \ i

s \ L
N WA

W (TRY

9/31
AR AR R T (B ARIZIpE, AR AT, A a8 FAKE IR AN HERE Rl g 3 Ad R A ]
The information contained here is the exclusive property of WF Electronic Co., Ltd And shall not be

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



WE | UG TR AR
I/Df:.‘,:.:.m:. l.nf-t.:‘lul-lt':-[-v-{‘:‘t.‘lt 1:-4,!'}
S5K4EC 5M PLCC

5.2 Pin Signal Description

Pin No Pin Name I/0 Description
1 VSYNC O Vertical sync for parallel interface
2 PCLK 0] Pixel clock output for parallel interface
3 HSYNC O] Horizontal sync for parallel interface
4 SCL I/1O 12C slave clock
5 SDA I/0 I2C slave data
6 GPIO1 I/0 General purpose I/Os
7 RSTN I Master reset (Active Low)
8 STBYN I Hardware standby mode(Active low)
9 VSS REG GND Digital ground
10 DATAOP O] CSI-2 Tx data lane 0 positive
11 DATAON 0] CSI-2 Tx Data Lane 0 negative
12 VSS_REG GND Digital ground
13 CLKP O CSI-2 Tx clock positive
14 CLKN ouT CSI-2 Tx clock negative
15 VSS_REG GND Digital ground
16 MCLK I External clock
17 VSS REG GND Digital ground
18 DATA1P O CSI-2 Tx data lane 1 positive
19 DATAIN @) CSI-2 Tx data lane 1 negative
20 VSS_REG GND Digital ground
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21 VDD_REG Power 1.8V Regulator power supply
22 IOUT ouT Current sink for Actuator
23 AFVDD 2.8V PWR AF power

24 VSS_REG GND Digital ground

25 AF_GND GND AF Ground

26 VSS_REG GND Digital ground

27 VSSIO GND I/O ground

28 VDDIO Power I/0 Power supply(1.8V~2.8V)
29 VSSIO GND I/O ground

30 VSSA GND Analog ground

31 VDDA Power 2.8 V analog power supply
32 VSSA GND Analog ground

33 D2 0] Pixel data output

34 D3 @) Pixel data output

35 D4 O Pixel data output

36 D5 0] Pixel data output

37 D6 0] Pixel data output

38 D7 0] Pixel data output

39 D8 0] Pixel data output

40 D9 O Pixel data output(D9~D0:10bit data,D9~D2:8bit data)
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6. Electrical Characteristics

6.1. ABSOLUTE MAXIMUM RATING

Parameter Symbol Value Unit
1/O Digital Power (2.8 or 1.8V) Vopio 03t038 W
Analog Power (2.8V) Vopa 03038
Core Digital Power {1.2V) Yooo 0.3tc 2.0
Input Voltage W, 03tc 3.8
Ambient Temperature Tya -20 to +60 °C
Storage Temperature Ts -40 to +85
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6.2.DC Characteristics:

NOTE: (Vppjgq=2.8Y 0.2V, Vpgiop = 1.8V 101V, Vppp =12V 0.1V, Ta=-20to+60 °C)
Parameter Symbol Condition Min Typ Max Unit
Supply Voltage Vooa 26 2.8 3.0 W
Voo 1.1 1.2 1.3
Vooio 26 28 3.0
Vooiaz 1.7 1.8 19
High-Level Input Valtage ViH o7 - -
Vooio
Low-Level Input Yoltage ' - 0z
Vboio
High Level Output Voltage Vian Output High Voltage{@loh=- Vooio- - -
100uA) 0.z
Low-Level Output Voltage Var Output Low - 0.2
x-oltagef@lolﬂﬂﬂu,ﬂ.}
High-Level Input Current hH Vi=Vooo -10 10 uA
V) = Voo (with Pull-Down) - 72
Low-Level Input Current e Vi =Vagg -10 - 10
V) = Vag (with Pull-Up) 72 - -
Standby Current ls1gy STBYMN = Low, MCLK = Low 200 300
(0 lux Nlumination)
Supply Current oo Serial Output Mode @ 15fps 280 310 mA
Parallel Cutput Mode @15fps 280 310
Power Consumption Poo Serial Output Mode @15fps - 468 mW
Parallel Cutput Mode @15fps - 468
Input Capacitance Cin - 10 pF
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6.3 MCLK DESCRIPTION

/ \__/

Parameter Min Max Unit
MCLK Frequency 24 R4 MHz
MCLK Period T1 18.5 4167 ns
MCLK Rise Time T2 - 6 ns
MCLK Fall Time T3 - 6 ns
MCLK Duty Tolerance max(T4, T5)min{T4,T5) 1 1.2

[NOTE]

The conditions for Vil and Vih in the Electrical Characteristics are also applied to MCLK.

6.4.CRA SPEC
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CRA (degree)

Field I.H. {mm) Center Lpper Linder
0.0 0 0.0 0.0 0.0
0.1 0.227 4.3 5.3 3.3
0.2 0.454 85 9.5 75
0.3 0.580 12.6 13.6 11.6
0.4 0.907 16.3 17.3 15.3
0.5 1.134 19.6 206 18.6
0.5 1.361 221 231 211
0.7 1.588 237 247 227
0.8 1.814 247 257 237
0.9 2.041 250 26.0 240
1.0 2268 245 255 235

30.0

25.0 7 % * i

20.0 *
m
2 150 :
: :
< 10.0
8 +

5.0 i

0.0 B s

olo 0.5 1.0 1.5 2.0 zls
-5.0
Image Height (mim)
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7. Internal Schematic
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8. Test Specification

8.1 Image Quality Criteria

Testitem |Description Passing Criteria
Blemish o Block A: Depth > 15%,
B Block B: Depth >25%.
o £ 555 [Note) . .
“Tnage Size 4 508 slodes andeiocke | Block A: Size 22 X 2 Pixel,
Block B: Size >3 x 3 Pixel.
Block A: Count 22,
Block B: Count 6.
Black Pixel | [ ... Block A: Offset -80,
o Sg;k: B - Block B: Offset -120.
v S 5 Blodea andBlock® | BInck A: Size 1 x 1 Pixel
Block B: Size 21 x 1 Pixel
Block A: Count > 2,
Block B: Count - 6.
White Pixel | | qous | | | Block A: Offset -50,
o S:;k: o . Block B: Offset >80.
e S+ 5 Boin mdseds Block A: Size 1 x 1 Pixel
Block B: Size 21 x 1 Pixel
Block A: Count =2,
Block B: Count 6.
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

r K

[] Test Distance: 0

8

Block A: Depth > 15%, Block B: Depth  >25%.
Block A: Size =22 x 2 Pixel, Block B: Size =3 x 3 Pixel.
Block A: Count =2, Block B: Count =6.
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8.2.2 Black Test:

"1 Chart: Light Panel for Inspection
1 Fixture: Standard lamp box
1 Program: Camera Test

[] Test Distance: 0

Block A: Offset =80, Block B: Offset —=>120.
Block A: Size -1 x1Pixel, Block B: Size =1 x1 Pixel.
Block A: Count = 2, Block B: Count —=> 6
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8.2.3 White Pixel Test:

] Chart: Light Panel for Inspection
1 Fixture: Standard lamp box
] Program: Camera Test

[] Test Distance: 0

Block A: Offset =50, Block B: Offset =80.
Block A: Size =1 x1Pixel, Block B: Size =1 x1 Pixel.
Block A: Count =2, Block B: Count =6.
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9. Inspection SPEC
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10. Reliability and Environmental Test Specifications

10.1 Test Flow

Sample

J

Visual Inspection

v

0/S Test & Function Test

v \]/ v \]/ \l/

HTST TCT THT LIST [Reflow test

v

Visual Inspection

v

Funetion Test

10.2 Test Item

Item Ref.Spec Test Condition Criteria Acc / Rej
Temp : 85C
HTST IEC 60068-2-1 Function Test 0/1
Time : 48 hrs
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IEC60068-2-1 Temp : —20°C~+60°C
TCT IEC60068-2-2 Dwell : 45min Function Test 0/1
IEC60068-2-14 Frequency 27 cycles
Temp : 40°C
MIL-STD-883E
THT idity - 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:
217C
-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: All temperatures refer to topside of the package,measured on the package body surface.

11. Packing Specification

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

The detail packing drawing is shown in Appendix 1.
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12. Reference

.S5K4ECGX _COB_DS_ V1.1 Data Sheet

- MIL-STD-883E 1004.7 : Moisture Resistance

- |[EC 60068-2-1 : Test Ab Cold

- |EC 60068-2-2: Test Bb Dry Heat

- IEC 60068-2-14: Test Na Change of Temperature

13. Appendix

13.1 : Packing drawing.
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13.3 External Box Lable
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