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Abbreviations 
CMOS································· Complementary Metal-Oxide-Semiconductor Transistor 
SVGA ································· Super Video Graphics Array (800x600) 
SXGA ································· Super Extended Graphics Array (1280x1024) 
SXVGA······························· Super Extended Video Graphics Array (1280x960) 
UXGA································· Ultra Extended Graphics Array (1600x1200) 
VGA···································· Video Graphics Array (640x480) 
SCCB································· Serial Camera Control Bus 
fps······································ Frames per second 
FPN····································· Fixed Pattern Noise  
AEC···································· Auto Exposure 
AGC···································· Auto Exposure 
AWB··································· Auto Exposure 
ABF···································· Automatic Band Filter 
ABLC································· Automatic Black-Level Calibration 
TTL ····································Total Track Length 
EFL···································· Effective Focus Length 
F/NO····································F Number 
FOV··································· Field Of View 
CRA·································· Chief Ray Angle 
I2C ···································· Inter IC bus IF Interface 
ISP···································· Image Signal Processor 
LSB··································· Least Significant Bit 
APE·································· Application Processor Engine 
bps··································· bit per second 
CCP································· Compact Camera Port 
CCI ·································· Camera Control Interface 
DPCM······························ Differential Pulse Code Modulation 
CDS································· Correlated Double Sampling 
I/O···································· Input/Output 
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General description 
Aptina’s MT9M114 is a 1/6-inch 1.26 Mp CMOS digital image sensor with an active-pixel 
array of 1296H x976V. It includes sophisticated camera functions such as auto exposure 
control, auto white balance, black level control, flicker avoidance, and defect correction. 
It is designed for low light performance. The MT9M114produces extraordinarily clear, 
sharp digital pictures, making it the perfect choice for a wide range of applications, 
including mobile phones, PC and notebook cameras, and gaming systems. 
 

 
Table1.  Lens Specification 

           
                 Tabel 2. Module Consumption 
   

Preview mode Standby mode 

No. 
DOVDD DVDD AVDD 

Total 
Current

Total 
consumption

DOVDD DVDD AVDD
Total 

Current

(mA) (mA) (mA) (mA) (mW) (uA) (uA) (uA) (uA) 

1 0.3 20.2 35.7 56.2 137.16 218.5 23.2 0 241.7 

2 0.3 20.7 35.4 56.4 137.22 221.6 16.5 0 238.1 

3 0.3 20.4 35.5 56.2 136.96 222.2 15.3 0 237.5 

4 0.3 20.5 35 55.8 135.74 219.7 16.5 0 236.2 

5 0.3 20.2 35.6 56.1 136.88 220.9 12.8 0 233.7 

Notes: 
 According to the MT9M114 sensor datasheet, the module’s Max consumption is less than 
200mW when work in the follow mode: full resolution, 24fps. 
 
 
 
 
 
 

Composition 3P+1Filter 
EFL 2.23mm 
TTL 2.8±0.1MM 
F/NO 2.4±5% 

FOV 70±3 DAGONAL 

TV-Distortion <2% 
Relative Illuminance 45% 

CRA <29.6 
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MT9M114 Sensor Specification 
                                                 

Table 3 Sensor Key Specification 
Features 
• Superior low-light performance 
• Ultra-low-power 
• 720p HD video at 30fps 
• Internal master clock generated by on-chip 
phaselocked loop (PLL) oscillator 
• Electronic rolling shutter (ERS), progressive 
scan 
• Integrated image flow processor (IFP) for 
single-diecamera module 
• Automatic image correction and enhancement 
• Arbitrary image scaling with anti-aliasing 
• Two-wire serial interface providing access to 
registers and microcontroller memory 
• Selectable output data format: YCbCr, 565RGB, 
555RGB, 444RGB, processed Bayer, BT656, 
RAW8- and RAW8+2-bit 
• Parallel and MIPI data output 
• Independently configurable gamma correction 
• Adaptive Polynomial lens shading correction 
• UVC interface 
• Perspective correction 
• Multi-camera synchronization 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Supply Voltage
Analog 2.5-3.1V 
I/O 1.75-1.95V or 2.5-3.1V 
Digital 1.7-1.95V 

Temperature 
Range Operation -30oC to 70oC 

Output Formats 

YCbCr, 565RGB, 
555RGB, 444RGB, 
processed Bayer, 
BT656, 
RAW8- and 
RAW8+2-bit 

Optical format 1/6inch  
Chief Ray Angle 27.7°  

Frame rate 
30 fps full res 
30 fps 720p 
60 fps VGA 
120 fps QVGA2 

Responsivity 
2.25 V/lux-sec(9 
V/lux-sec in 
summing mode) 

S/N RatioMAX 36.8dB 
Dynamic Range 68.7dB(pixel) 

Data rate 
MIPI: Up to 640 Mb/s 
and up to 85MHz 
parallel data 
Parallel: 80 Ms/s 

Shutter type Electronic rolling 
shutter  

Pixel Size 1.9µm pixel 
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MT9M114 Module Specification 
 

Table 4. Absolute Maximum Ratings 

Supply Voltage (With 
Respect to Ground) 

AVDD(VDD-A) 2.8V 
DVDD(VDD-C) 1.8V 

DOVDD(VDD-IO) 1.8V or 2.8V 

Operating Temperature -30oC to 70oC 

 
Table 5. Module General Specification 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

No Item Specification 
1 Optical Format 1/6-inch 
2 Pixel array number 1296 x 976 

3 Power 
Supply 

Analog 2.5 to 3.1VDC 
I/O 1.75-1.95V or 2.5-3.1V 

Digital 1.7-1.95V 

5 Output format 
YCbCr, 565RGB, 
555RGB, 444RGB, processed Bayer, BT656, 
RAW8- and RAW8+2-bit 

7 input clock range 6 – 54 MHz 

8 Image processing 

black level conditioning, shading correction, 
defect correction, color interpolation, edge 
detection, color correction, vertical perspective 
correction, aperture correction, and image 
formatting with cropping and scaling. 
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      Figure1. DC Characteristics (-30oC < TA < 70oC) 

 
 

 
 

 

 
 

  Figure2. AC Characteristics (-30oC < TA < 70oC)  
   

  

 
 

 

 
 
 

Figure 3: Two-wire Serial Control Bus Timing 
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Figure 2．Sensor Core Block Diagram 

 
 

Figure 3．Pixel Color Pattern Detail (Bottom Left Corner) 
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Figure 4 Imaging a Scene 

 
 

 
Figure 5．3 Three Pixels in Normal and Column Mirror Readout Mode                           
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Figure 6．Three Rows in Normal and Row Mirror Readout Mode 

                                       

 
 
 
 
 

Figure 7．Eight Pixels in Normal and Column Skip 2X Readout Mode 
 

                                   

 
 

 
 
 
 
 
 
 
Figure 8．Gamma Correction Curve 
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Figure 9．Chief Ray Angle 
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Module Pin Description 
   Table 6.  Module Pin Description 

 
 
 
 

PIN 
No. NAME Type Description 

1 AGND Ground 
Input Ground of Analog circuit block 

2 DGND Ground 
Input Ground of digital circuit block 

3 AVDD Power Power supply for sensor Analog 
4 MCLK  Input Master Input Clock 

5 DGND Ground 
Input Ground of digital circuit block 

6 DGND Ground 
Input Ground of digital circuit block 

7 DOVDD Power Power supply for sensor digital 
circuit block Module data output 

8 CLk-N Clock Clock 
9 DVDD Power Power supply for sensor digital 

10 CLk-P Clock Clock 
11 PWDN Output                      NC 

12 DGND Ground 
Input Ground of digital circuit block 

13 RESET Input RESET 
14 DN0 Output Data output 
15 ID2 ID GND via a 0201 150kΩresister 
16 DP0 Output Data output 
17 ID1 ID DOVDD 

18 DGND Ground 
Input Ground of digital circuit block 

19 SDA IO CCI data signal 
20 NC NC NC 
21 SCL IO CCI clock signal  
22 NC NC NC 

23 DGND Ground 
Input Ground of digital circuit block 

24 DGND Ground 
Input Ground of digital circuit block 
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Testing 
Optical testing 

 
Table 7.  Optical testing 

 
 
 
 
 
 
 
 
 
 
 

No Test Item Illumination 
Type Distance Intensity 

Range Spec(1.3M) 

1 Field of 
View 

DNP Light 
Box(5100K) N/A >200Lux 67 ° <FOV<73° 

2 TV-Distor
tion 

DNP Light 
Box(5100K) N/A >200Lux <1.5% 

3 Resolutio
n 

Daylight 
Fluorescent 

(6500K) 

Take the 
picture for full 

chart 
250±50Lux

Centre (0.1Field): >600 

Corners (0.7Field):>500 

4 Shading DNP Light 
Box(5100K) 

Take the 
picture for full 

chart 
>300Lux >60% 

5 Sensitivit
y 

Daylight 
Fluorescent 

(6500K) 

Take the 
picture for full 

chart 
250±50Lux >30db 

6 Gray 
Scale 

Daylight 
Fluorescent 

(6500K) 

Take the 
picture for full 

chart 
>200Lux ≥10 level 

7 Focal 
Range 

Daylight 
Fluorescent 

(6500K) 
N/A >200Lux Non-obvious area in the 

target<80 

8 Dark 
Noise 

Daylight 
Fluorescent 

(6500K) 
N/A <1mLux <10 

9 Color 
Rendition 

Daylight 
Fluorescent 

(6500K) 

Take the 
picture for full 

chart 
>200Lux ΔE < 25 

10 Inside 
Picture 

Daylight 
Fluorescent 

(6500K) 
40CM >200Lux N/A 
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Environment testing 
Table 9. Environment testing 

No Test Item Test Conditions Judge standard 

1 High Temp & Damp 
test 

Temp.：85°C ± 2°C 
Damp：85% ± 3%RH 
Test duration：120h 

No image distort and 
good color rendition. 
Not to be dewy 

2 Low Temperature 
storage  

Temp.：－40°C ± 3°C 
Test duration：96h 

No image distort and 
good color rendition. 

3 ESD(Electrostatic 
Discharge) 

Air ：+/-10KV； 
contact：+/-2KV； 
3 times 

No image distort and 
good color rendition. 

4 Thermal Shock Test 
Temp.：85°C ± 3°C 
Temp.：－40°C ± 3°C 
45min,30cycle 

No image distort and 
good color rendition. 

5 Vibration 
(Package State) 

Frequency range：5－200 Hz 
amplitude：3.5mm, 2 hour for each position. 
Test all 3 axes (X, Y, Z) 

No image distort，good 
color rendition ， no 
white、black、colorful dot.

6 Mobile drop tes 
6-faces, 3-edges and 1-corner 
Number of drops：3 
Height：150cm 

No image distort，good 
color rendition ， no 
white、black、colorful dot.

7 FPC Bending test 

Area: Head glue area; middle FPC and FPC 
near Connector  
Angle and Radius: 90°&0.8mm for Head 
glue area, 180º&0.8mm for middle, 180º
0.8mm near Connector 
Remarks: 
Head glue area:10pcs bend upwards for 20 
times, downwards 5times; another 10pcs 
downwards 20, upwards  
Middle FPC:10 times 
FPC near Connector: The same as Head  

No serious breaking and 
maintain fine electronic 
conductive features 
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Appendix 1: Packaging 
The package must prevent damage to the components during transport and must be 
suitable for electrostatic-sensitive devices. The single camera modules shall be 
delivered in a reusable tray of antistatic plastic material. Several cameras shall be 
packed in one tray. The tray has separate holders for each camera-module.  
 
TRAY SPECIFICAITON: 
Material: black antistatic PS                Resistance :< 1010 Ω 
Dimension: 260 (W) x 180 (D) x 11.1 (H) mm (Top tray and bottom tray assembly) 
Capacity: 1 unit(120PCS)  
 
Example:  
BOTTOM TRAY         CAMERA                  TOP  

                                  
 
                                                

 
ESD SHIELDING BAG SPECIFICATION: 
Resistance: 107~1010 Ω                  Dimension:430 (W) x 380 (D) x 0.075 (T) mm 
Capacity: 10 units(1200PCS) 

 
 
 
 
 
 

 
 
CARTON SPECIFICAITON:                   PAPER SHEET SPECIFICAITON: 
Dimension: 276 (W) x 198 (D) x 113 (H) mm   Capacity: 1 units (120pcs camera module)                  
Dimension: 270 (W) x 192 (D) x 2.5 (T) mm 
 
 
 

 
 
 

 
PACKAGING: 

                            
 
 

                    + 
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Appendix2: Module Drawing 
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Appendix 3: Lens Optical Specifications 
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Appendix 4: Schematic Drawing 
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Appendix 5: Sensor Package datasheet 
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 Sensor Pre-Bake before SMT 
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https://www.x-on.com.au/mpn/gcelectronics/008728whpp
https://www.x-on.com.au/mpn/gcelectronics/008869rdpp
https://www.x-on.com.au/mpn/gcelectronics/009051rdpp
https://www.x-on.com.au/mpn/gcelectronics/009051rdpp
https://www.x-on.com.au/mpn/gcelectronics/009091lrpp
https://www.x-on.com.au/mpn/gcelectronics/009291rdpp

