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4.3 READ-OUT TIMING

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 108BIT 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.

DATA_OUT 128 128 128 128 >

} 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.

DATA_OUT 128 128 128 128 >

} 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.

I
| 1

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.

X8 728 728 728 X128 SO 128 X128 SO 128 128 X128 SO 128 X128 Y128 128 X128 128
| i
| }

FIGURE 23: OUTPUT TIMING IN 2 CHANNEL MODE
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Register overview

Value

Address | Default =ty T bitle] | bitls] | bitia] | bit[3] | bit2] | bit[d] | bitlo] Remark
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] Setto 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
ADC_resolution
112 0 (1:0]
pll_
113 ! enable
114 0 PLL_IN_FRE[1:0]
115 0 pIl_
bypass
PLL_ )
116 217 PLL_OUT_FRE[2:0] PLL_div[3:0]
range
117 8 PLL_load[7:0]
118 0 Dummy([7:0] Setto1l
119 0 Do not change
120 0 Do not change
121 0 Black_ PQA_
col_en | 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

© 2015 CMOSIS bvba
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7 MECHANICAL SPECIFICATIONS

7.1 PACKAGE DRAWING

7.1.1 95 PINS uPGA AND LGA
All dimensions are in millimeter. The LGA package (SMD) is identical to the uPGA but without the through-hole pins.
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FIGURE 45 uPGA PACKAGE DRAWING
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7.1.2 92 pPINSLCC

All dimensions are in millimeter.
13.5040.15
10.8740.15

+0.15
9.67-0.23
|

Wsr‘ﬁlm O

|

EE RS
S310N

F19¥143007 SI L¥0D WNIAMTY NO SNILYId My 553
NFAO M SUNODIS 0-/05+ 081 H04 0.0-/01+ 05¢

ny

[

NI NCHDIA L27)

C 1531 ONIMRE T

NI NOHDIN G40
800

(OIAICHLATE) ONILY S
(7Auv ¥/5)

1900 YNINATY
Se0-serl

SLo+
91 0F509l
6L 0FS9dl

N APAAEARAAAAAAANEARIAARAARARGR A____ | )

1=
=
|
|

——— DORRARRAR __ _ JPAER
. 1.00£0.10

70.25%4) |
© 1.2540.13
70.2545)
0.5040.05

{070 A,
FIRE TN

T

1 c)[I_Il_l_II_IIJHIl 5 |

92%
0.20
“METALLIZED

FIREE]

0
|

%)
(20017

an,

XZ6

1N
[
O3FZM1¥.13%

7
W

R .
ooy

= G =
' ) §§§§§§$§§§§§

o
g
I

57 iL

CELEL CEECLE

HIAWTHD

TT=an
Dl=dil
(GFxaL

oVl
L=H3A7T

ERERE]

(BLO0N] P=dA
(Trq0A) £=dnl

Txldaos) G—dn

9IXECe0D d Xz

LUOFLEEL

g ¥E0
I

0s

%%%%%@%%%W@%@Z%W%ZZ?%W

YL~

b=l

N

—
n

AING 534910

ISISJR
5o

)

SEERINRRE
oo
(=1}

|2

F. 0.63520.10
2Kp. 0.635518=11.4340.11

FIGURE 46 LCC PACKAGE DRAWING

© 2015 CMOSIS bvba



;C M OS Reference: CMV2000-datasheet-v3.8

image sensors

CMV2000 v3 Datasheet Page 48 of 63

7.2 ASSEMBLY DRAWING

The dimensions here below are the same for both packages. All dimensions are in millimeter.

TOP VIEW CROSS SECTION

3.69+0.10

12.95 +0.10

Al

e |+1.60£0.180

1.76 £0.130—»
3244010 TRANSPARANT TOP VIEW

Rotation of die ref. outside of package: + 0.5°
Tilt of die ref. die attach area: + 0.2°

3.69+0.10

FIGURE 47: ASSEMBLY DRAWING

© 2015 CMOSIS bvba



}C M OS Reference: CMV2000-datasheet-v3.8

image sensors

CMV2000 v3 Datasheet Page 49 of 63

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.

D263 plain glass transmittance
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FIGURE 48: TRANSMITTANCE CURVE FOR D263 PLAIN GLASS

D263 AR coated glass transmittance
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Wavelength [nm]

Transmittance [%]

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.

© 2015 CMOSIS bvba
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Color spectral response
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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.

/ Pixel (0,0) Pixel (2047,0) \

\ Pixel (0,1087) Pixel (2047,1087) /

FIGURE 51: RGB BAYER PATTERN ORDER

© 2015 CMOSIS bvba
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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.

Response Curve
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0 500 1000 1500 2000 2500 3000 3500 4000
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FIGURE 52: TYPICAL RESPONSE CURVE
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9 SPECTRAL RESPONSE

9.1 5uM EPI DEVICES

The typical spectral response of a monochrome CMV2000 with microlenses can be found below.

Spectral Response
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60
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20

Quantum efficiency [%]
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400 500 600 700 800 900 1000
Wavelength [nm]

FIGURE 53: TYPICAL SPECTRAL RESPONSE

9.2 12uM EPI DEVICES

A variation from the standard CMV2000 image sensors is processed on 12 um 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%.

Spectral Response
70

60 normal device

50 ———E12 device
40
30

20

Quantum efficiency [%]

10

400 500 600 700 800 900 1000
Wavelength [nm]

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.

Angular Response

120
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. Vertical
< :
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c
o
Q
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o
v
2
= 40
o
o
0
-50 -40 -30 -20 -10 0 10 20 30 40 50
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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 PINLIST

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

uPGA 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 Vrampl 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 Vif_12 Transfer low voltage 2 (decouple with 100nF to ground) Bias
H9 53 Vif_I3 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 Vif_I1 Transfer low voltage 1 (connect to ground) Bias
H5 67 SYS_RES_N Input pin for sequencer reset Digital input
E1l 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
Al12 22 GND Ground pin Ground
C1 28 GND Ground pin Ground
Ccé6 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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uPGA 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 OouT1_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_pP 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
ca 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 OuUT7_P LVDS positive data output channel 7 LVDS output
D5 83 OUT8_N LVDS negative data output channel 8 LVDS output
D6 82 ouTs_pP 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 OuUT10_P LVDS positive data output channel 10 LVDS output
Cc8 17 OUT11 N LVDS negative data output channel 11 LVDS output
C9 18 OuUT11_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
Al10 30 OUT15_N LVDS negative data output channel 15 LVDS output
All 29 OuUT15_P LVDS positive data output channel 15 LVDS output
Cc10 23 OUT16_N LVDS negative data output channel 16 LVDS output
C11 24 OuUT16_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
Gl 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

© 2015 CMOSIS bvba




:)C M OS Reference: CMV2000-datasheet-v3.8

image sensors

CMV2000 v3 Datasheet Page 56 of 63

11.2 uPGA AND LGA PIN LAYOUT

This is the pin layout as seen from the top.

H| vDD33 TDIG1 | T_EXP1 | SPI_CLK RSEYSS_N VvVDD33 GND Vres_L Vtf_I3 | COL_PC LVDS DlO2

G| VDDPIX | TDIG2 | T_EXP2 | SPIEN | CMD_P | CMD_N | Tana | Vtf Il |Col_amp| ADC | Vbgap | VDDPIX

FRAME_
REQ

CMD_P_

F| GND INV

SPL_IN | SPI_OUT Vpch_H | Vres_H Vitf_12 | Col_load | Ramp DIO1 GND

E| CLK_IN | VDD33 GND vDD20 GND VDDPIX | vDD20 | vDD20 GND SG_ADC | Vrampl | Vramp2

LVDS_ | LVDS_

ik 7 | cLg Ny | OUT3_N | OUT3_P | OUT8_N | OUT8_P | OUT9_N | OUT9_P |OUTI4_N|OUT14_P| VREF |REF_ADC

C| GND OUTI_N | OUT1_P | OUT6_N | OUT6_P GND VDD20 [OUT11_N|OUT11_P|OUT16_N|OUT16_P| GND

ouT ouT ouT ouT
Bl crrn | crrp |OUTAN | OUT4P | OUT7_N | OUT7_P |OUTIO_N|OUTIO_P|OUTI3 N|OUTI3 P| "\ | ol 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: uPGA AND LGA PIN LAYOUT

11.3 LCC PIN LAYOUT

This is the pin layout as seen from the bottom.
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47|48|49(50(51|52(53(54|55|56(57|58(59|60|61|62|63(64|65|66|67|68(69(70|71|72|73
VDDPIX |46 74| VDDPIX
Vbgap 45 75| T_EXP1
LVDS 44 76| FRAME_REQ
VREF 43 77 TDIG1
REF_ADC |42 78| LVDS_CLK_N
SG_ADC |41 79| LVDS_CLK_P
Vrampl |40 80 CLK_IN
Vramp2 |39 81 GND
GND 38 82| OUT8_P
vDD20 37 83| OUT8_N
OUT9_N |36 84 vDD20
OuUT9_P (35 85| OUT6_P
OUT12_N (34 86| OUT6_N
OouT12_P (33 87 GND
OUT14_N |32 88| OUT4_P
ouT14 P |31 89| ouT4_N
OUT15_N |30 90| ouT3_P
ouT15 P |29 91| OUT3_N
GND 28 92 GND
27(26(25|24|23(22|21|20(19(18|17|16|15(14(13(12|11|10{9 (8|7 |6 |5|4 |3 |2 |1
‘“;I il R P = e e e R I R S olz/laz ZI ilm
oS5l ad|ondld|o|lo|a | NIK ;NN =l = =| ™
8|B|2|5|5|5|2|5|5|5|5|5|5|8]5(5]5(5|8|8|5|5/5]5/2(2|8
~|13|3|2|a| |7|2|a|d|a|a|a|>|°|2|°|2|=| |°|2|°|2|3|3|”

FIGURE 57: LCC PIN LAYOUT
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12 SPECIFICATION OVERVIEW

Specification Value Comment

Effective pixels 2048 x 1088

Pixel pitch 5.5x 5.5 um?

Optical format 2/3”

Full well charge 13.5 Ke” Pinned photodiode pixel

Conversion gain 0.075 LSB/e” 10 bit mode, unity gain

Sensitivity 5.56 V/lux.s With microlenses @ 550nm

0.27 A/W

Temporal noise 13 e Pipelined global shutter (GS) with correlated double sampling

(analog domain) (CDS). Read noise.

Dynamic range 60 dB

Pixel type Global shutter pixel Allows fixed pattern noise correction and reset (kTC) noise
canceling through correlated double sampling.

Shutter type Pipelined global shutter | Exposure of next image during read-out of the previous
image.

Parasitic light sensitivity | <1/50 000

Shutter efficiency >99.998%
Color filters Optional RGB Bayer pattern
Micro lenses Yes
Fill Factor 42% w/o micro lens
QE * FF 60% @ 550 nm with micro lenses.
Dark current signal 125e/s @ 25°C die temperature
DSNU 3 LSB/s 10 bit mode
Fixed pattern noise <1 LSB RMS <0.1% of full swing, 10 bit mode
PRNU < 1% RMS of signal
LVDS Output channel 16 Each data output running @ 480 Mbit/s.
8, 4 and 2 outputs selectable at reduced frame rate
Frame rate 340 frames/s Using a 10bit/pixel and 480 Mbit/s LVDS.
Higher frame rate possible in row windowing mode.

Timing generation On-chip Possibility to control exposure time through external pin.
PGA Yes 4 analog gain settings
Programmable Sensor parameters Window coordinates, Timing parameters, Gain & offset,
Registers Exposure time, flipped read-out in x and y direction ...
Supported HDR modes Multi-frame read-out Successive frames are read out with increasing exposure

with different exposure | times. The final image is a combination (externally) of these

time frames.

Interleaved integration Interleaved exposure times for different rows: Odd rows
times (double rows for color) have a different exposure compared
to even rows (double rows for color). Final image is a
combination of the two (through interpolation).

Piecewise linear Response curve with two kneepoints
response
ADC 10 bit/12bit Column ADC
Interface LVDS Serial output data + synchronization signals
I/0 logic levels LVDS = 1.8V
Dig.1/0 =3.3V
Supply voltages 2.0V LVDS, ADC
3.0V Pixel array supply
3.3V Dig. I/0, SPI, PGA
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Specification Value Comment
Clock inputs CLK_IN Between 5 and 48MHz
LVDS_CLK_N/P Between 50 and 480MHz, LVDS (optional)
SPI_CLK Max. 48MHz
Power 550mW to 1200mW Actual wattage is dependent on the used configuration
Package Custom ceramic UPGA ( 95 pins))
package LGA (95 pins)
LCC (92 pins)
Operating range -30°C to +70°C Dark current and noise performance will degrade at higher
temperature
Cover glass D263 Plain or AR glass, no IR cut-off filter on color devices
ESD Class 1A HBM
Class 4C CDM
RoHS Compliant
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13 ORDERING INFORMATION

Part Number Epi Thickness Chroma Microlens Package Glass
CMV2000-3E5M1PP S5um Mono Yes Ceramic 95p uPGA Plain
CMV2000-3E5M1LP S5um Mono Yes Ceramic 95p LGA Plain
CMV2000-3E5M1CA S5um Mono Yes Ceramic 92p LCC AR coated
CMV2000-3E5C1PP S5um RGB Bayer Yes Ceramic 95p uPGA Plain
CMV2000-3E5C1LP S5um RGB Bayer Yes Ceramic 95p LGA Plain
CMV2000-3E5C1CA S5um RGB Bayer Yes Ceramic 92p LCC AR coated
CMV2000-3E12M1PP 12pm Mono Yes Ceramic 95p uPGA Plain
CMV2000-3E12M1LP 12pm Mono Yes Ceramic 95p LGA Plain
CMV2000-3E12M1CA 12pm Mono Yes Ceramic 92p LCC AR coated

On request the package and cover glass can be customized. For options, pricing and delivery times please contact
info@cmosis.com
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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 3502C 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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14.1.3 REFLOW SOLDERING
The figure below shows the maximum recommended thermal profile for a reflow soldering system. If the
temperature/time profile exceeds these recommendations, damage to the image sensor can occur.
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FIGURE 59: REFLOW SOLDER PROFILE

14.1.4 SOLDERING RECOMMENDATIONS

Image sensors with filter arrays (CFA) and micro-lens are especially sensitive to high temperatures. Prolonged heating
at elevated temperatures may result in deterioration of the performance of the sensor. Best solution will be flow
soldering or manual soldering of a socket (through hole or BGA) and plug in the sensor at latest stage of the
assembly/test process. The BGA solution allows more flexibility for the routing of the camera PCB.

14.2 HANDLING IMAGE SENSORS
14.2.1 ESD

The following are the recommended minimum ESD requirements when handling image sensors.

1. Ground workspace (tables, floors...)
2. Ground handling personnel (wrist straps, special footwear...)
3. Minimize static charging (control humidity, use ionized air, wear gloves...)

14.2.2 GLASS CLEANING
When cleaning of the cover glass is needed we recommend the following two methods.

1. Blowing off the particles with ionized nitrogen
2. Wipe clean using IPA (isopropyl alcohol) and ESD protective wipes.

14.2.3 IMAGE SENSOR STORING
Image sensors should be stored under the following conditions

Dust free

Temperature 20°C to 40°C

Humidity between 30% and 60%.

Avoid radiation, electromagnetic fields, ESD, mechanical stress

P wnN e
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15 EVALUATION KIT

To evaluate the performance of the CMV2000 sensor, a kit can be rented or purchased. This consists of a PCB with a ZIF
socket for easily changing sensors and a lens mount in a sturdy metal box with a universal tripod adapter. Also included
is a PC, with mouse and keyboard, with pre-installed demo software, a built-in frame grabber and all necessary power
cables and CameralLink cables to power up and connect the PCB. The demo software allows the user to program all the
sensor’s registers and to view the images directly as they are grabbed from the sensor. For more information, please
contact info@cmosis.com.
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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 techsupport@cmosis.com.
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