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Issue Date Modification  
3.3 01/08/2013 Added: 

- Pin head dimensions to package drawing 
- Tdig1 and Tdig2 addresses to register overview 
- Recommended FOT register settings to register overview 
- Angular response curve 
- Minimum exposure value 

Updated:  
- Training pattern of control channel 
- Text and figure in Image flipping chapter 
- Text and figure in Color Filter chapter 
- Assembly drawing: now refers to pixel(0,0), added dimensions, transparent 

view, pin numbers and corrected tilt of die 
- Supply settings table: peak current calculation, typical values to 

recommended values, supply voltage range 
- Connection diagram: changed 1.8V to 1.9V 
- Response curve: replaced figure 
- Temperature sensor figure now refers to pixel(0,0) 
- Expanded PLL settings table 
- Ordering information: part numbers 
- New table for PLL range in Data rate chapter, corrected frequency range 
- Start-up sequence: time after SPI upload described more accurately 
- LVDS driver specification: Voc dependency 

Removed: 
- Input clock skew limits 

 
3.4 27/09/2013 Added:  

- Settling time to reset sequence (Figure 9) 
Updated: 

- Recommended register settings and register overview 
- Dimensions in assembly drawing: 0.76mm to 1.76mm 
- LVDS clock enable address from 82[3] to 82[2] 
- Corrected figure 19 
- SPI_OUT is now an output in the connection diagram 
- Recommended VDD2.0 setting is now 2.0V 

3.5 3/12/2013 Updated: 
- Settling time is now included in reset sequence figure 
- Assembly drawing: corrected pixel(0,0) location 
- Mechanical drawing: new drawing features correct cavity dimensions; 

higher resolution 
- Figure 29: corrected aspect ratio 
- Some layout improvements 
- Temperature sensor location figure 
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1.4 CONNECTION DIAGRAM 

CMV2000
Image sensor
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SYS_RES

SPI_EN

SPI_CLK
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SPI_OUT

FRAME_REQ

LVDS output 
clock

LVDS control 
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16 LVDS 
outputs

CLK_IN
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LVDS_CLK_N
(optional)

LVDS_CLK_P
(optional)

 

FIGURE 1: CONNECTION DIAGRAM FOR THE CMV2000 IMAGE SENSOR 

Please look at the pin list for a detailed description of all pins and their proper connections. Some optional pins are not 
displayed in Figure 1. The exact pin numbers can be found in the pin list and on the package drawing. 
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When the exposure time is shorter than the read-out time, the FOT and read-out of the next frame will start immediately 
after the read-out of the previous frame. Keep in mind that the next FRAME_REQ pulse has to occur after the FOT of 
the current frame. For an exact calculation of the exposure time see Chapter 5.1. When a new FRAME_REQ is applied, 
the exposure of the next frame will be delayed so that the FOT begins right after the read-out time of the current frame. 

FRAME_REQ

Frame1_cycle FOT Read-out time

Exposure timeFrame2_cycle FOT Read-out time

Exposure time

 

FIGURE 15: REQUEST FOR 2 FRAMES IN INTERNAL EXPOSURE MODE WITH EXPOSURE TIME < READ-OUT TIME 

FRAME_REQ

Frame1_cycle FOT Read-out time

Exposure timeFrame2_cycle FOT Read-out time

Exposure time

 

FIGURE 16: TWO REQUESTS FOR 1 FRAME IN INTERNAL EXPOSURE MODE 

3.10.2 EXTERNAL EXPOSURE TIME 
The exposure time can also be programmed externally by using the T_EXP1 input pin. This mode can be enabled by 
setting the register address 41. In this mode, the exposure starts when a high state is detected on the T_EXP1 pin. When 
a high state is detected on the FRAME_REQ input, the exposure time stops and the read-out will start automatically. A 
new exposure starts by sending a pulse to the T_EXP1 pin during or after the read-out of the previous frame. The 
minimum time between T_EXP and FRAME_REQ is 1 master clock cycle and between FRAME_REQ and T_EXP is FOT. 
For an exact calculation of the exposure time see Chapter 5.1. 

FRAME_REQ

Exposure timeFrame1_cycle FOT Read-out time

Exposure timeFrame2_cycle FOT Read-out time

T_EXP1

 

FIGURE 17: REQUEST FOR 2 FRAMES USING EXTERNAL-EXPOSURE-TIME MODEREADING OUT THE SENSOR 
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The read-out of image data is grouped in bursts of 128 pixels per channel.  Each pixel is either 10 or 12 bits of data (see 
Chapter 4.2).  One complete pixel period equals one period of the master clock input. For details on pixel remapping 
and pixel vs. channel location please see Chapter 4.4 of this document. An overhead time exists between two bursts of 
128 pixels. This overhead time has the same length of one pixel read-out (i.e. the length of 10 or 12 bits at the selected 
data rate or one master clock period). For details on how to program the sequencer for different output modes, see 
Chapter 5.7. 

4.3.1 10 BIT MODE  
In this chapter, the read-out timing for the default 10 bit mode is explained. In this mode the maximum frame rate of 
340FPS can be reached. To simplify the figures below, the timing for only one LVDS channel is shown in every case. 

4.3.1.1 16 OUTPUT CHANNELS 
By default, all 16 data output channels are used to transmit the image data. This means that an entire row of image data 
is transferred in one slot of 128 pixel periods (16 x 128 = 2048). This results in a maximum frame rate of 340FPS. 

IDLE OH 128 OHDATA_OUT 128 OH 128 OH 128

Row 1 Row 2 Row 3 Row 4
 

FIGURE 20: OUTPUT TIMING IN DEFAULT 16 CHANNEL MODE 

4.3.1.2 8 OUTPUT CHANNELS 
When only 8 LVDS output channels are used, the read-out of one row takes (2 x 128) + (2 x 1) master clock periods. The 
maximum frame rate is reduced with a factor of 2 compared to 16 channel mode. 

IDLE OH 128 OHDATA_OUT 128 OH 128 OH 128

Row 1 Row 2
 

FIGURE 21: OUTPUT TIMING IN 8 CHANNEL MODE 

4.3.1.3 4 OUTPUT CHANNELS 
When only 4 LVDS output channels are used, the read-out of one row takes (4 x 128) + (4 x 1) master clock periods. The 
maximum frame rate is reduce with a factor of 4 compared to 16 channel mode. 

IDLE OH 128 OHDATA_OUT 128 OH 128 OH 128

Row 1 Row 2

OH 128 OH 128 OH 128 OH 128

 
FIGURE 22: OUTPUT TIMING IN OF 4 CHANNEL MODE 

4.3.1.4 2 OUTPUT CHANNELS 
When only 2 LVDS output channels are used, the read-out of one row takes (8 x 128) + (8 x 1) master clock periods. The 
maximum frame rate is reduced with a factor of 8 compared to 16 channel mode. 

IDLE OH 128 128 128 128 128

Row 1

128 128 128 128 128 128 128 128

Row 2

128 128 128OH OH OH OH OH OH OH OH OH OH OH OH OH OH OH

 
FIGURE 23: OUTPUT TIMING IN 2 CHANNEL MODE 
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4.3.2 12 BIT MODE 
In 12 bit mode, the analog-to-digital conversion takes 4x longer to complete. This causes the frame rate to drop to 70FPS 
when 40MHz is used for CLK_IN. Due to this extra conversion time, the sensor automatically multiplexes to 4 outputs 
when 12 bit is used. To simplify the figures below, the timing for only one LVDS channel is shown in every case. 

4.3.2.1 4 OUTPUT CHANNELS 
By default, the CMV2000 uses only 4 LVDS output channels in 12 bit mode. This means that the read-out of one row 
takes (4 x 128) + (4 x 1) master clock periods. 

IDLE OH 128 OHDATA_OUT 128 OH 128 OH 128

Row 1 Row 2

OH 128 OH 128 OH 128 OH 128

 
FIGURE 24: OUTPUT TIMING IN OF 4 CHANNEL MODE 

4.3.2.2 2 OUTPUT CHANNELS 
When only 2 LVDS output channels are used, the read-out of one row takes (8*128) + (8*1) master clock periods. The 
maximum frame rate is reduced with a factor of 2 compared to 4-channel mode. 

IDLE OH 128 128 128 128 128

Row 1

128 128 128 128 128 128 128 128

Row 2

128 128 128OH OH OH OH OH OH OH OH OH OH OH OH OH OH OH

 
FIGURE 25: OUTPUT TIMING IN 2 CHANNEL MODE 

4.4 PIXEL REMAPPING 
Depending on the number of output channels, the pixels are read out by different channels and come out at a different 
moment in time. With the details from the next chapters, the end user is able to remap the pixel values at the output 
to their correct image array location. 

4.4.1 16 OUTPUTS 
Figure 26 shows the location of the image pixels versus the output channel of the image sensor.  

IDLE Pixel 0 to 127Channel 1

IDLE Pixel 128 to 255Channel 2

IDLE Pixel 256 to 383Channel 3

IDLE Pixel 1792 to 1919Channel 15

IDLE Pixel 1920 to 2047Channel 16

Row 1

Pixel 0 to 127

Row 2

Pixel 128 to 255

Pixel 256 to 383

Pixel 1792 to 1919

Pixel 1920 to 2047

 

FIGURE 26: PIXEL REMAPPING FOR 16 OUTPUT CHANNELS 

16 bursts of 128 pixels happen in parallel on the data outputs. This means that one complete row is read out in one 
burst. The amount of rows that will be read out depends on the value in the corresponding register. By default there 
are 1088 rows being read out. 

  







 
Reference: CMV2000-datasheet-v3.9 

CMV2000 v3 Datasheet Page 26 of 63 

 

© 2015 CMOSIS bvba 

4.5.1 DVAL, LVAL, FVAL 
The first three bits of the control word must be used to identify valid data and the read-out status. 

Figure 30 shows the timing of the DVAL, LVAL and FVAL bits of the control channel with an example of the read-out of 
a frame of 3 rows (default is 1088 rows).  This example uses the default mode of 16 outputs in 10 bit mode. 

IDLE OH 128 OH 128 OH 128DATA_OUT

DVAL

LVAL

FVAL  

FIGURE 30: DVAL, LVAL AND FVAL TIMING IN 16 CHANNEL OUTPUT MODE 

When only 8 outputs are used, the line read-out time is 2x longer. The control channel takes this into account and the 
timing in this mode are shown in Figure 31 and Figure 32. The timing extrapolates identically for 4 and 2 outputs. 

IDLE OH 128 OH 128 OH 128DATA_OUT

DVAL

LVAL

FVAL

OH 128 OH 128 OH 128

 
FIGURE 31: DVAL, LVAL AND FVAL TIMING IN 8 CHANNEL OUTPUT MODE 

OH 128 OH 128 OH 128DATA_OUT

DVAL

LVAL

FVAL

OH 128 OH 128 OH 128

Exposure 1 Read-out 1FOTFrames
cycle

Exposure 2 Read-out 2FOT

DVAL [0]

LVAL [1]

FVAL [2]

SLOT [3]

ROW [4]

FOT [5]

INTE1 [6]

INTE2 [7]

10 0000 0000

Data

CTRL_OUT

Data

Data

Data

Data

Data

Data

Data

Data

Data

10 000x xxxx 10 1100 0000 10 0010 0000 10 000x xxxx

Training PatternDATA_OUT Data Training Data Training Pattern

10 1100 0000 10 0010 0000 10 0000 000010 110x xxxx

Read-out 1

Exposure 2

Frames
cycle   

SLOT

ROW

FOT

INTE1

INTE2

10 0001 
1000CTRL_OUT 10 0000 0111 10 0000 

1110 10 0000 0111 10 0001 
1100 10 0000 0111 10 0000 

1110 10 0000 0111 10 0001 
0011 10 0000 0111 10 1100 

1110 10 1100 011110 1100 0111

10 bit, 8 outputs, single window of 3 lines  
FIGURE 32: DETAILED TIMINGS OF THE CONTROL CHANNEL (8 OUTPUTS, 3 LINES WINDOW) 
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5.4 IMAGE FLIPPING 
The image coming out of the image sensor can be flipped in X (per channel) and/or Y direction. When flipping in Y is 
enabled, the bottom left pixel (0,1087) is read out first instead of the top left pixel (0,0). When flipping in X is enabled, 
only the pixels within a channel are mirrored, not the channels themselves. In this case, the first row in channel 1 to be 
read out is pixel (1023,0) to pixel (0,0). In channel 2, this is pixel (2047,0) to pixel (1024,0). 

2048x1088

2048x1088

Pixel (0,0)

Pixel (2047,1087)

2048x1088

Pixel (0,0)

Pixel (2047,1087)

Image flipping in Y

CH1
(1024x1088)

Pixel (0,0)

Pixel (1023,1087)

CH2
(1024x1088)

Pixel (1024,0)

Pixel (2047,1087)

CH1
(1024x1088)

Pixel (0,0)

Pixel (1023,1087)

CH2
(1024x1088)

Pixel (1024,0)

Pixel (2047,1087)

Image flipping in X

Using 2 output 
channels

Pixel (0,1087)

Pixel (2047,0)

2048x1088

Pixel (0,0)

Pixel (2047,1087)

Image flipping in Y

CH1
(1024x1088)

Pixel (0,0)

Pixel 
(1023,1087)

CH2
(1024x1088)

Pixel (1024,0)

Pixel 
(2047,1087)

CH1
(1024x1088)

Pixel (1023,0)

Pixel 
(0,1087)

CH2
(1024x1088)

Pixel (2047,0)

Pixel 
(1024,1087)

Image flipping in X

Using 2 output 
channels

Pixel (0,1087)

Pixel (2047,0)

Pixel (0,0)

Pixel (2047,0)

Pixel 
(0,1087)

Pixel (1023,0)

Pixel 
(1024,1087)

Pixel (2047,1087)

Pixel (1024,0)

Pixel 
(2047,1087)

Pixel (0,0)

Pixel 
(1023,1087)

FIGURE 40: IMAGE FLIPPING 

Image flipping 
Register name Register address Default value Description of the value 

Image_flipping 40[1:0] 0 0: No image flipping 
1: Image flipping in X 
2: Image flipping in Y 
3: Image flipping in X and Y 

5.5 IMAGE SUBSAMPLING 
To maintain the same field of view but reduce the amount of data coming out of the sensor, a subsampling mode is 
implemented on the chip. Different subsampling schemes can be programmed by setting the appropriate registers. 
These subsampling schemes can take into account whether a color or monochrome sensor is used to preserve the Bayer 
pattern information. The registers involved in subsampling are detailed below. A distinction is made between a simple 
and advanced mode (can be used for color devices). Subsampling can be enabled in every windowing mode. 

5.5.1 SIMPLE SUBSAMPLING 
Image subsampling - simple 

Register name Register address Default value Description of the value 
Number_lines 1[7:0] 

2[7:0] 
1088 Defines the total number of lines read-out by the sensor 

(min=1, max=1088) 
Sub_s 35[7:0] 

36[7:0] 
0 Number of rows to skip (min=0, max=1086) 

Sub_a 37[7:0] 
38[7:0] 

0 Identical to Sub_s 
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5.6 NUMBER OF FRAMES 
When internal exposure mode is selected, the number of frames sent by the sensor after a frame request can be 
programmed in the corresponding sequencer register. 

Number of frames 
Register name Register address Default value Description of the value 

Number_frames 70[7:0] 
71[7:0] 

1 Defines the number of frames grabbed and sent by the 
image sensor in internal exposure mode (min =1, max = 
65535) 

5.7 OUTPUT MODE 
The number of LVDS channels can be selected by programming the appropriate sequencer register. The pixel remapping 
scheme and the read-out timing for each mode can be found in Chapter 4.3 of this document. 

Output mode 
Register name Register address Default value Description of the value 

Output_mode 72[1:0] 0 0: 16 outputs 
1: 8 outputs 
2: 4 outputs 
3: 2 outputs 

5.8 TRAINING PATTERN 
As detailed in Chapter 4.6, a training pattern is sent over the LVDS data channels whenever no valid image data is sent. 
This training pattern can be programmed using the sequencer register. 

Training pattern 
Register name Register address Default value Description of the value 

Training_pattern 78[7:0] 
79[3:0] 

85 The 12 LSBs of this 16 bit word are sent in 12-bit mode 
. In 10 bit mode the 10 LSBs are sent. 
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5.12.2 GAIN 
An analog gain and ADC gain can be applied to the output signal. The analog gain is applied by a PGA in every column. 
The digital gain is applied by the ADC. 

Gain 
Register name Register address Default value Description of the value 

PGA_gain 102[1:0] 
121[0] 
 

0 102[1:0] 
0: x1 gain 
1: x1.2 gain 
2: x1.4 gain 
3: x1.6 gain 
121[0] 
0: gain is defined in 102[1:0] 
1: gain in 102[1:0] is amplified by 2 

ADC_gain 103[7:0] 32 Defines the slope of the ADC ramp, a higher value 
equals more gain. 

 

The ADC gain is dependent on the master clock. A slower clock signal means a higher ADC_gain register value for an 
actual ADC gain of 1x. Also at higher register values, the actual ADC gain will increase in bigger steps. So fine-tuning the 
ADC gain is easier at lower register values. Below you can find a typical graph regarding these settings. 

 

FIGURE 43: ACTUAL ADC GAIN VS. ADC REGISTER VALUE [103] 
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Register overview 

Address Default 
Value 

Remark bit[7]  bit[6]  bit[5]  bit[4]  bit[3]  bit[2]  bit[1]  bit[0]  
45 0 Exp_step[7:0]  
46 0 Exp_step[15:8]  
47 0 Exp_step[23:16]  
48 1 Exp_kp1[7:0]  
49 0 Exp_kp1[15:8]  
50 0 Exp_kp1[23:16]  
51 1 Exp_kp2[7:0]  
52 0 Exp_kp2[15:8]  
53 0 Exp_kp2[23:16]  
54 1       Nr_slopes[1:0]  
55 1 Exp_seq[7:0]  
56 0 Exp_time2[7:0]  
57 8 Exp_time2[15:8]  
58 0 Exp_time2[23:16]  
59 0 Exp_step2[7:0]  
60 0 Exp_step2[15:8]  
61 0 Exp_step2[23:16]  
62 1  Do not change 
63 0  Do not change 
64 0  Do not change 
65 1  Do not change 
66 0  Do not change 
67 0  Do not change 
68 1  Do not change 
69 1 Exp2_seq[7:0]  
70 1 Number_frames [7:0]  
71 0 Number_frames[15:8]  

72 0       Output_mode 
[1:0]  

73 10 Fot_length[7:0] 
Can be lowered 

to 5, see Chapter 
5.1. 

74 8     i_lvds_rec[3:0]  
75 8  Do not change 
76 8  Do not change 

77 3       Col_ 
calib 

ADC_ 
calib Set to 0 

78 85 Training_pattern[7:0]  
79 0     Training pattern [11:8]  
80 255 Channel_en[7:0]  
81 255 Channel_en[15:8]  

82 3      Channel_en 
[18:16]  

83 8     i_lvds[3:0] 
Can be lowered 
to 4 for meeting 
EMC standards 

84 8     I_col[3:0] Set to 4 
85 8     I_col_prech[3:0] Set to 1 
86 8  Do not change 
87 8     I_amp[3:0] Set to 12 
88 96  Vtf_l1[6:0] Set to 64 
89 96  Vlow2[6:0]  
90 96  Vlow3[6:0]  
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Register overview 

Address Default 
Value 

Remark bit[7]  bit[6]  bit[5]  bit[4]  bit[3]  bit[2]  bit[1]  bit[0]  
91 96  Vres_low[6:0] Set to 64 
92 96  Do not change 
93 96  Do not change 
94 96  V_prech[6:0] Set to 101 
95 96  V_ref[6:0] Set to 106 
96 96  Do not change 
97 96  Do not change 
98 96  Vramp1[6:0] See 5.15.1 
99 96  Vramp2[6:0] See 5.15.1 
100 195 Offset[7:0] See 5.15.1 
101 63   Offset[13:8] See 5.15.1 
102 0       PGA_gain[1:0] Set to 1 
103 32 ADC_gain[7:0] See 5.15.1 
104 8  Do not change 
105 8  Do not change 
106 8  Do not change 
107 8  Do not change 
108 0     T_dig1[3:0]  
109 1     T_dig2[3:0]  
110 0  Do not change 

111 1        Bit_ 
mode  

112 0       ADC_resolution 
[1:0]  

113 1        pll_ 
enable  

114 0       PLL_IN_FRE[1:0]  

115 0        pll_ 
bypass  

116 217 PLL_ 
range PLL_OUT_FRE[2:0] PLL_div[3:0]  

117 8 PLL_load[7:0]  
118 0 Dummy[7:0] Set to 1 
119 0  Do not change 
120 0  Do not change 

121 0       Black_
col_en 

PGA_ 
gain[2]  

122 0  Do not change 
123 64   V_blacksun[5:0] Set to 98 
124 0  Do not change 
125 35  Do not change 
126 0 Temp[7:0]  
127 0 Temp[15:8]  

 

Register 125 can be used to verify which sensor is used: 

Reg 125 value Sensor type 
32 CMV2000 v2 
35 CMV2000 v3 
64 CMV4000 v2 
67 CMV4000 v3 
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7 MECHANICAL SPECIFICATIONS 

7.1 PACKAGE DRAWING 
7.1.1 95 PINS µPGA AND LGA 
All dimensions are in millimeter. The LGA package (SMD) is identical to the µPGA but without the through-hole pins. 

 

FIGURE 45 µPGA PACKAGE DRAWING 
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7.1.2 92 PINS LCC 
All dimensions are in millimeter. 

 

FIGURE 46 LCC PACKAGE DRAWING 
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7.2 ASSEMBLY DRAWING 
The dimensions here below are the same for both packages. All dimensions are in millimeter. 
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FIGURE 47: ASSEMBLY DRAWING 
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7.3 COVER GLASS 
The cover glass of the CMV2000 is plain D263 glass with a transmittance as shown in Figure 48. Refraction index of the 
glass is 1.52.  

When a color sensor is used an IR-cutoff filter should be placed in the optical path of the sensor. 

 

FIGURE 48: TRANSMITTANCE CURVE FOR D263 PLAIN GLASS 

 

FIGURE 49 TRANSMITTANCE CURVE FOR D263 AR COATED GLASS 

7.4 COLOR FILTERS 
When a color version of the CMV2000 is used, the color filters are applied in a Bayer pattern. The color version of the 
CMV2000 always has microlenses. The typical spectral response of the CMV with color filters and D263 cover glass can 
be found below. The use of an IR cut-off filter in the optical path of the CMV2000 image sensor is necessary to obtain 
good color separation when using light with an NIR component. 
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FIGURE 50: TYPICAL SPECTRAL RESPONSE OF CMV2000 WITH RGB COLOR FILTERS AND D263 COVER GLASS 

An RGB Bayer pattern is used on the CMV2000 image sensor. The order of the RGB filter can be found in the drawing 
below. With Y-flipping off (reg40 = 0), pixel (0,0) at the top left is read out first and has a red filter. When Y-flipping is 
on, pixel (0,1087) is read out first and has a green filter. For X-flipping the address of the first pixel depends on the 
output channels used. 
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FIGURE 51: RGB BAYER PATTERN ORDER 
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8 RESPONSE CURVE 
Below you can see a typical response curve of integration time (or light input) versus the average output value of the 
sensor. 

 

FIGURE 52: TYPICAL RESPONSE CURVE 
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9 SPECTRAL RESPONSE 

9.1 5µM EPI DEVICES 
The typical spectral response of a monochrome CMV2000 with microlenses can be found below. 

 

FIGURE 53: TYPICAL SPECTRAL RESPONSE 

9.2 12µM EPI DEVICES 
A variation from the standard CMV2000 image sensors is processed on 12 µm epitaxial (E12) Si wafers. The thicker epi-
layer wafer starting material increases significantly the QE for wavelengths above 600 nm. Around 900 nm the QE is 
about doubled and increases from 8% to 16%. 

 

FIGURE 54: RESPONSE OF E12 DEVICES VS NORMAL DEVICES 
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10 ANGULAR RESPONSE 
The typical angular response for a CMV2000 sensor can be seen in the chart below. The data includes the horizontal 
and vertical angles. 

 

FIGURE 55: HORIZONTAL AND VERTICAL ANGULAR RESPONSE 
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11 PINNING 
Pins that are marked optional are not strictly required for sensor operation, they are test pins or pins that are only 
required for using a certain feature. When these pins are not used, they can be left floating. When the sensor is 
configured for multiplexing and not all 16 LVDS channels are used for read-out, the unused output channels can also be 
left floating. 

11.1 PIN LIST 
The pin list of the CMV2000 can be found below for the µPGA and LCC packages. The pin list for the LGA package is the 
same as for the µPGA package. 

µPGA LCC Pin name Description Type 
G7 60 Tana Test pin for analog signals (optional) Analog output 
D12 42 REF_ADC Reference for ADC testing (decouple with 100nF to ground) Bias 
E10 41 SG_ADC Signal for ADC testing (decouple with 100nF to ground) Bias 
E11 40 Vramp1 Start voltage first ramp (decouple with 100nF to ground) Bias 
E12 39 Vramp2 Start voltage second ramp (decouple with 100nF to ground) Bias 
F6 62 Vpch_H Precharge high voltage (decouple with 100nF to ground) Bias 
H8 57 Vres_L Reset low voltage (decouple with 100nF to ground) Bias 
F8 54 Vtf_l2 Transfer low voltage 2 (decouple with 100nF to ground) Bias 
H9 53 Vtf_l3 Transfer low  voltage 3 (decouple with 100nF to ground) Bias 
D11 43 VREF Reference for column amps (decouple with 100nF to ground) Bias 
F9 51 Col_load Decouple with 100nF to ground Bias 
G9 52 Col_amp Decouple with 100nF to ground Bias 
G6 63 CMD_N Decouple with 100nF to ground Bias 
G11 45 Vbgap Decouple with 100nF to ground Bias 
H10 50 COL_PC Decouple with 100nF to ground Bias 
H11 44 LVDS Decouple with 100nF to ground Bias 
G5 66 CMD_P Decouple with 100nF to VDD33 Bias 
F5 65 CMD_P_INV Decouple with 100nF to VDD33  Bias 
F10 48 ramp Decouple with 100nF to VDD33 Bias 
G10 49 ADC Decouple with 100nF to VDD33 Bias 
G8 55 Vtf_l1 Transfer low  voltage 1 (connect to ground) Bias 
H5 67 SYS_RES_N Input pin for sequencer reset Digital input 
E1 80 CLK_IN Master input clock Digital input 
F2 76 FRAME_REQ Frame request pin Digital input 
G3 72 T_EXP2 Input pin for external exposure mode (optional) Digital input 
H3 75 T_EXP1 Input pin for external exposure mode (optional) Digital input 
G4 69 SPI_EN SPI enable input pin Digital input 
H4 70 SPI_CLK SPI clock input pin Digital input 
F3 71 SPI_IN SPI data input pin Digital input 
F4 68 SPI_OUT SPI data output pin Digital output 
G2 N.E. TDIG2 Test pin for digital signals (optional) Digital output 
H2 77 TDIG1 Test pin for digital signals (optional) Digital output 
A6 8 GND Ground pin Ground 
A12 22 GND Ground pin Ground 
C1 28 GND Ground pin Ground 
C6 38 GND Ground pin Ground 
C12 47 GND Ground pin Ground 
E3 56 GND Ground pin Ground 
E5 64 GND Ground pin Ground 
E9 73 GND Ground pin Ground 
F1 81 GND Ground pin Ground 
F12 87 GND Ground pin Ground 
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µPGA LCC Pin name Description Type 
H7 92 GND Ground pin Ground 
D1 79 LVDS_CLK_P LVDS positive input clock  LVDS input 
D2 78 LVDS_CLK_N LVDS negative input clock LVDS input 
B11 25 OUTCLK_N LVDS negative clock output channel LVDS output 
B12 26 OUTCLK_P LVDS positive clock output channel LVDS output 
B1 2 OUTCTR_N LVDS negative control output channel LVDS output 
B2 3 OUTCTR_P LVDS positive control output channel LVDS output 
C2 4 OUT1_N LVDS negative data output channel 1 LVDS output 
C3 5 OUT1_P LVDS positive data output channel 1 LVDS output 
A2 6 OUT2_N LVDS negative data output channel 2 LVDS output 
A3 7 OUT2_P LVDS positive data output channel 2 LVDS output 
D3 91 OUT3_N LVDS negative data output channel 3 LVDS output 
D4 90 OUT3_P LVDS positive data output channel 3 LVDS output 
B3 89 OUT4_N LVDS negative data output channel 4 LVDS output 
B4 88 OUT4_P LVDS positive data output channel 4 LVDS output 
A4 10 OUT5_N LVDS negative data output channel 5 LVDS output 
A5 11 OUT5_P LVDS positive data output channel 5 LVDS output 
C4 86 OUT6_N LVDS negative data output channel 6 LVDS output 
C5 85 OUT6_P LVDS positive data output channel 6 LVDS output 
B5 12 OUT7_N LVDS negative data output channel 7 LVDS output 
B6 13 OUT7_P LVDS positive data output channel 7 LVDS output 
D5 83 OUT8_N LVDS negative data output channel 8 LVDS output 
D6 82 OUT8_P LVDS positive data output channel 8 LVDS output 
D7 36 OUT9_N LVDS negative data output channel 9 LVDS output 
D8 35 OUT9_P LVDS positive data output channel 9 LVDS output 
B7 15 OUT10_N LVDS negative data output channel 10 LVDS output 
B8 16 OUT10_P LVDS positive data output channel 10 LVDS output 
C8 17 OUT11_N LVDS negative data output channel 11 LVDS output 
C9 18 OUT11_P LVDS positive data output channel 11 LVDS output 
A8 34 OUT12_N LVDS negative data output channel 12 LVDS output 
A9 33 OUT12_P LVDS positive data output channel 12 LVDS output 
B9 19 OUT13_N LVDS negative data output channel 13 LVDS output 
B10 20 OUT13_P LVDS positive data output channel 13 LVDS output 
D9 32 OUT14_N LVDS negative data output channel 14 LVDS output 
D10 31 OUT14_P LVDS positive data output channel 14 LVDS output 
A10 30 OUT15_N LVDS negative data output channel 15 LVDS output 
A11 29 OUT15_P LVDS positive data output channel 15 LVDS output 
C10 23 OUT16_N LVDS negative data output channel 16 LVDS output 
C11 24 OUT16_P LVDS positive data output channel 16 LVDS output 
A7 9 VDD20 2.0V supply Supply 
C7 21 VDD20 2.0V supply Supply 
E4 37 VDD20 2.0V supply Supply 
E7 59 VDD20 2.0V supply Supply 
E8 84 VDD20 2.0V supply Supply 
E6 14 VDDPIX 3.0V supply Supply 
G1 46 VDDPIX 3.0V supply Supply 
G12 74 VDDPIX 3.0V supply Supply 
F7 58 Vres_H 3.3V supply Supply 
E2 1 VDD33 3.3V supply Supply 
H1 27 VDD33 3.3V supply Supply 
H6 61 VDD33 3.3V supply Supply 
F11 N.E. DIO1 Diode 1 for test (not connected) Test 
H12 N.E. DIO2 Diode 2 for test (not connected) Test 

N.E: Not equipped 
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11.2 µPGA AND LGA PIN LAYOUT 
This is the pin layout as seen from the top. 

H VDD33 TDIG1 T_EXP1 SPI_CLK SYS_ 
RES_N VDD33 GND Vres_L Vtf_l3 COL_PC LVDS DIO2 

G VDDPIX TDIG2 T_EXP2 SPI_EN CMD_P CMD_N Tana Vtf_l1 Col_amp ADC Vbgap VDDPIX 

F GND FRAME_ 
REQ SPI_IN SPI_OUT CMD_P_ 

INV Vpch_H Vres_H Vtf_l2 Col_load Ramp DIO1 GND 

E CLK_IN VDD33 GND VDD20 GND VDDPIX VDD20 VDD20 GND SG_ADC Vramp1 Vramp2 

D LVDS_ 
CLK_P 

LVDS_ 
CLK_N OUT3_N OUT3_P OUT8_N OUT8_P OUT9_N OUT9_P OUT14_N OUT14_P VREF REF_ADC 

C GND OUT1_N OUT1_P OUT6_N OUT6_P GND VDD20 OUT11_N OUT11_P OUT16_N OUT16_P GND 

B OUT 
CTR_N 

OUT 
CTR_P OUT4_N OUT4_P OUT7_N OUT7_P OUT10_N OUT10_P OUT13_N OUT13_P OUT 

CLK_N 
OUT 

CLK_P 

A  OUT2_N OUT2_P OUT5_N OUT5_P GND VDD20 OUT12_N OUT12_P OUT15_N OUT15_P GND 

 1 2 3 4 5 6 7 8 9 10 11 12 
FIGURE 56: µPGA AND LGA PIN LAYOUT 

11.3 LCC PIN LAYOUT 
This is the pin layout as seen from the bottom. 
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FIGURE 57: LCC PIN LAYOUT 
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14 HANDLING AND SOLDERING PROCEDURE 

14.1 SOLDERING 
14.1.1 MANUAL SOLDERING 
Use partial heating method and use a soldering iron with temperature control. The soldering iron tip temperature is not 
to exceed 350ºC with 270°C maximum pin temperature, 2 seconds maximum duration per pin. Avoid global heating of 
the ceramic package during soldering. Failure to do so may alter device performance and reliability. 

14.1.2 WAVE SOLDERING 
Wave soldering is possible but not recommended. Solder dipping can cause damage to the glass and harm the imaging 
capability of the device. See Figure 58 for the wave soldering profile. 
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FIGURE 58: WAVE SOLDER PROFILE 
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16 ADDITIONAL INFORMATION 
For further questions related to the operation and specification of the CMV2000 imagers, or for feedback with respect 
to this datasheet please contact www.ams.com/Technical-Support or www.ams.com/Document-Feedback. 

http://www.ams.com/Technical-Support
http://www.ams.com/Document-Feedback

