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InGaAs area image sensors

G14671 to G14674-0808W

Image sensor with 320 x 256 pixels developed
for two-dimensional infrared imaging

The G14671 to G14674-0808W have a hybrid structure consisting of a CMOS readout circuit (ROIC: readout integrated circuit)
and back-illuminated InGaAs photodiodes. Each pixel is made up of an InGaAs photodiode and a ROIC electrically connected
by indium bump. The timing generator in the ROIC provides an analog video output which is obtained by just supplying digital

inputs.

The G14671 to G14674-0808W have 320 x 256 pixels arrayed at a 20 pm pitch. Light incident on the InGaAs photodiodes is
converted into electrical signals which are then input to the ROIC through indium bumps. Electrical signals in the ROIC are
converted into voltage signals and then sequentially output from the video line by the shift register. The G14671 to G14674-
0808W are hermetically sealed in a metal package together with a two-stage thermoelectric cooler to deliver stable operation.

The frame rate is more than twice that of the previous product, and a partial readout function has been added.

== Features

=1 High sensitivity: 3.5 pV/e-
=] Frame rate: 509 fps max.

[4 ports, all pixels (320 x 256) readout,

minimum integration time=1 ps]
=1 Low dark current
=1 Global shutter mode
£l Partial readout function

=1 Single operation (built-in timing generator)

=] Two-stage TE-cooled type

== Selection guide

== Applications

=) Near infrared non-destructive inspection

(farm produce inspection, semiconductor inspection, etc.)

=) Hyperspectral imaging
=1 Traffic monitoring

Type no.

Spectral response range
(Hm)

G14671-0808W

0.95 to 1.69 (15 °C)

G14672-0808W

1.12 to 1.85 (-20 °C)

G14673-0808W

1.3 to 2.15 (-20 °C)

G14674-0808W

1.7 to 2.55 (-20 °C)

== Structure

Parameter Specification Unit
Image size 6.40 x 5.12 mm
Cooling Two-stage TE-cooled =
Total number of pixels 320 x 256 (81920) pixels
Number of effective pixels 320 x 256 (81920) pixels
Pixel size 20 x 20 pUm
Pixel pitch 20 pUm
Fill factor 100 %
Package 28-pin metal (refer to dimensional outline) -
Window material Sapphire glass with anti-reflective coating -
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I InGaAs area image sensors

G14671 to G14674-0808W

== Block diagram

The series of operations of the readout circuit are described be-

low.

The integration time is equal to the low period of the master start

pulse (MSP), which is a frame scan signal, and the output voltage

is sampled and held simultaneously at all pixels. Then, the pixels
are scanned, and the video is output.

The vertical shift register scans from top to bottom while sequen-

tially selecting each row. The following operations ® to ® are

performed on each pixel of the selected row.

@ Transfers the optical signal information sampled and held in
each pixel to the signal processing circuit as a signal voltage,
and samples and holds the signal voltage.

@ Resets each pixel after having transferred the signal, transfers
the reset signal voltage to the signal processing circuit, and
samples and holds the reset signal voltage.

® The horizontal shift register performs a sequential scan to out-
put the signal voltage and reset signal voltage as serial data.
The offset voltage in each pixel can be eliminated by finding a
difference between the signal voltage and the reset signal volt-
age with a circuit outside the sensor.

Then the vertical shift register shifts by one row to select the

next row and the operations @ to ® are repeated.

When the MSP, which is a frame scan signal, goes low after

the vertical shift register advances to the 256th row, the reset

switches for all pixels simultaneously turn off and the next frame
integration begins.

== Absolute maximum ratings
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Parameter Symbol Condition Value Unit
Vdd, bvdd
Supply voltage (5 V) V(PD_bias), V(INP) Ta=25 °C -0.3 to +6.0 \
Vbl
Supply voltage (3.3 V) D\\’/‘fj‘fj(%%\’\)/) Ta=25 °C 0.3 t0 +4.2 v
V(MCLK), V(MSP)
Input signal voltage V(vdd), V(En_add) Ta=25 °C -0.3to +4.2 Vv
V(Port_sel), V(Mode)

Operating temperature*! *2 Topr -30 to +60 °C
Storage temperature*? Tstg -40 to +70 °C
Allowable current of TE-cooler Ic 2.8 A
Allowable voltage of TE-cooler Vc 4.0 V
Thermistor power dissipation Pth 400 mW

*1: Chip temperature
*2: No dew condensation

When there is a temperature difference between a product and the ambient in high humidity environment, dew condensation may

occur on the product surface. Dew condensation on the product may cause a deterioration of characteristics and reliability.

Note: Exceeding the absolute maximum ratings even momentarily may cause a drop in product quality. Always be sure to use the
product within the absolute maximum ratings.
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InGaAs area image sensors

| G14671 to G14674-0808W

== Electrical and optical characteristics [Ta=25 °C, Vdd=5 V, Vdd(3.3 V)=Port_sel=Mode=3.3 V, Vb1=0.83 V, PD_bias=4.28 V, INP=4.2 V]

Parameter Symbol (G14671-0808W*3 G14672 to G14674-0808W** Unit
Min. Typ. Max. Type no. Min. Typ. Max
G14672 - 1.12t0 1.85 -
Spectral response range A - 0.95to 1.69 - G14673 - 1.3t02.15 - pm
G14674 - 1.7 to 2.55 -
G14672 = 1.75 -
Peak sensitivity wavelength Ap = 1.55 = G14673 = 1.95 - pm
G14674 - 2.2 -
G14672 0.9 1.1 -
Photosensitivity (A=Ap) S 0.7 0.8 - G14673 0.85 1.0 - A/W
G14674 0.8 1.0 -
Conversion efficiency CE = 3.5 = = 3.5 = uv/e-
Saturation charge Csat - 370 - - 370 - ke"
Saturation output voltage Vsat 0.8 1.3 - 0.8 1.3 - Vv
Photoresponse nonuniformity*> PRNU - +10 +20 - +10 +30 %
G14672 = 0.3 3
Dark current Ip = 0.03 0.3 G14673 = 3 30 pA
G14674 = 30 300
Dark output nonuniformity*® DSNU - +0.02 +0.12 - +0.1 +0.6 \
e = 850 1500 = 850 1500 pV rms
Readout noise Nread - 242 428 » 242 428 =
Dynamic range Drange 860 1500 - 860 1500 - -
Defective pixels*8 - - - 0.37 - - 1 %

*3: Tchip=15 °C
*4: Tchip=-20 °C

*5: Measured at 50% saturation after subtracting the dark output, excluding the first and last pixels of each row
G14671/G14672-0808W: Integration time=5 ms, G14673-0808W: Integration time=500 ps, G14674-0808W: Integration time=50 us

*6: G14671-0808W: Integration time=10 ms, G14672-0808W: Integration time=5 ms, G14673-0808W: Integration time=1 ms,
G14674-0808W: Integration time=100 ps

*7: Integration time=1 ps

*8: Pixels whose saturation output voltage, photoresponse nonuniformity, dark current, dark output nonuniformity, or readout noise is
outside the specifications (Zone 1 + 2 + 3)

[Zone definitions]

[Defective pixels in each zone]

Zone 3 (G14671-0808W
Zone 2 Zone Maximum number| Percentage of
YA of defective pixels | defective pixels
[0} [0} (0]
X | X| X 1 41 2%
Zone 1 Qo o 0 00
LI 2 116 0.2%
o 3 171 5%
1+2 157 0.2%
1+2+3 303 0.37%
160 pixels
G14672 to G14674-0808W
314 pixels -
_ Zone Maximum number | Percentage of
320 pixels of defective pixels | defective pixels
1 123 0.6%
2 348 0.6%
[Consecutive defective pixels] 3 3 o 2
The number of consecutive adjacent 51 15%
defect pixels is less than 16. 1+2 471 0.6%
1+2+3 819 1%
KMIRCO114EA
== Electrical characteristics (Ta=25 °C)
Parameter Symbol Min. Typ. Max. Unit
Supply current Idd - 80 160 mA
I(PD_bias) = = 1 mA
Element bias current I(INP) = = 1 mA
I(Vbl) = = 1 mA
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I InGaAs area image sensors G14671 to G14674-0808W

== Equivalent circuit

[Whole image sensor o ————— .
J ) erm
!u-------------------------------------. Thermistor | Therm
| 1 One pixel | |

I N .
k : I

I I

I Reset switch |
| | — o — Shift register [— |
K ||.CF | '
I i | |

I i

il | |

I I
l | _">——O/c - o/c : i Video_s
| ! Sample and L I ! J
ol hold switch ! |
| : ! ;I/; : | Video_r

I 1 !
: | |
| : | Two-stage Timing |
| : : TE-cooler generator !
i | |

I

I_ oA 1 i

PD_bias INP Vbl vdd GND DVdd TE(+) TE(-) MCLK MSP Mode en_add add Port_sel
Vdd(3.3V) DVdd(33V)
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Y
External input
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I InGaAs area image sensors G14671 to G14674-0808W

== Connection example

Power supply for Power supply for T "
digital buffer (D) analog buffer (A) e
Gg))D %)VBC;V GND -5V %)v +3C>3)V circuit
O O
V/a 7T
+5V(A) | G1467%-0808W
Video_s ;I]jl vdd [~——
(signal output) \ll vdd(3.3 V) ~——
5 V(A) Dvdd [=——
Dvdd(3.3 V) [~——
+5 V(A) Vbl fe——
Video_r 1 INP [+——
(reset signal output) PD_bias[+~——
\1"5 V(A) TE®)
TE()
GND
7); Therm
|\T\+3'3 V(D) . Therm
MCLK (input B2
(input) K+3.3 V(D)
MSP (input) 82>
'\1\+3.3 V(D)
Mode (input) [B2>
'\1\+3.3 V(D)
Port_sel (input) 2>
'\1\+3.3 V(D)
add (input) 2>
) |\1\+3.3 V(D) Measurement
En_add (input) 2> board
(Reference) Buffer
Symbol IC
B1 LT1818
B2 SN74LVv4T125
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I InGaAs area image sensors G14671 to G14674-0808W

== Timing chart

The video output from a single pixel is equal to 4 MCLK (master clock) pulses. The MSP (master start pulse) is a signal for setting the
integration time, so making the low (0 V) period of the MSP longer will extend the integration time. The MSP also functions as a signal
that triggers each control signal to perform frame scan. When the MSP goes from low (0 V) to high (5 V), each control signal starts on
the falling edge of the MCLK and frame scan is performed during the high period of the MSP. The low (0 V) period of the MSP serves as
the integration time.

= Number of readout ports: 4 ports [Port_sel (24-pin): High (3.3 V)]

~

l’tf)w(MCLK) tf(MCLK) r(MCLK) Y, £ )

. \I | \
I T !
| o |
| U L3 !
I t2 t1 L |
| tf(MSP) tr(MSP) o !
I
| tpw(MSP) R :
! |
1 | 1 I
\ ;o I

N Integration time N ’
. 1 frame scanning period \ |
|
MCLK ‘
(InPUt) | | | | |
MSP | | | | | | |
(input) i | | | | | |
Video_s ‘ ‘ ‘ ‘ ‘ ‘
(output) | ) ) | )) | | |
Video_r L L L
(ouputy | 1 (101 : | A
| 50 MCLK\ | | | | |
" or more '60 MCLK' 4 MCLK ' 4 MCLK ' 4 MCLK '63 MCLK' 4 MCLK ! '4MCLK ' 6 MCLK 'or more '60 MCLK' 4 MCLK '
'MSP Low  Blank Pixel readout Pixel readout Pixel readout  Blank  Pixel readout Pielreadout  Blank  MSP Low Blank Pixel readout
period  period period period period  period  period period period period  period period
Start point  Pixel Pixel between Pixel End point  between Start point
pixel 1,2 (1,80 rows (2,1 pixel frames pixel
(Y (256, 80) (Y
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I InGaAs area image sensors G14671 to G14674-0808W

= Number of readout ports: 1 port [Port_sel (24-pin): Low (0 V)]
Partial readout

The G14671 to G14674-0808W series have the partial readout function. The number of readout region is one per frame. Specify the
readout region in coordinate with a start coordinate (m, n) and end coordinate (p, q). When there is a small number of readout pixels,
the frame rate is higher.

- Readout region (m, n) to (p, q)
Start point (m, n)

-~

l l l Eer point (p, q)

Vid
N I
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The following figure shows the relationship between the frame rate and the number of readout pixels for 1 port. The frame rate, with 1
port and 149 x 149 pixels readout, corresponds to the frame rate with 4 ports and all-pixel readout.

- Frame rate vs. number of readout pixels

106 (Typ. Ta=25 °C, integration time=1 ps, MCLK=50 MHz, 1 port)

105 ™ 16 x 16=256ch |
Frame rate=23980 fps i
g S
2 N,
e 10 N
QE) 64 x 64=4096 ch
o Frame rate=2442 fps— N
L T R A
T N
10° 149 x 149=22201 chiii\
Frame rate=508 fps i
[N L LIl
320 x 256=81920 ch N
Frame rate=145 fps N
102 1
10° 10t 102 103 10% 105

Readout pixels
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InGaAs area image sensors

G14671 to G14674-0808W

l’tf)w(MCLK) ti(MCLK) tr(MCLK)
I

I

I

I

! t2 t1
| tR(MSP) tr(MSP)
I

! tpw(MSP)

I

I

I

' Integration time

\ L
; ‘
MCLK R\
(input) | J_|_|_!_|_|_|_|
MsP i | | 1
(IanIt) [ | | | |
en_add X 1 1 1 1
(input) T [ [ [ [
add )i I e
(input) T7 T T T T
Video_s ‘ 1 1 OO0
(output) : : : NS
Video_r : : : : :
(OUtPUt) | | | | | | | |
150 MCLK; | | | | | | | | 150 MCLK; | |
1 or more 160 MCLK: 4 MCLK ‘ 4 MCLK ‘ 4 MCLK 163 MCLK: 4 MCLK ‘ ‘ 4 MCLK ‘ 6 MCLK ‘ or more 160 MCLK: 4 MCLK ‘
MSP Low Blank  Pixel readout Pixel readout Pixel readout Blank Pixel readout Pixel readout Blank MSP Low  Blank Pixel readout
period  period period period period  period  period period period period  period period
Start point  Pixel Pixel between Pixel End point  between Start point
(m,n) Mn+1)MmMn+2 rows (m+1,n) pixel frames pixel
(p, @) (m, n)
/ MCLK Y
i (input) ‘ ‘ ‘ :
I
, MSP | 50 MCLK or more | — !
; (input) T | T
I en_add J ; ; ; | )) : :
! (input) —! MK 34 MCLK | L
1 I | | | !
! ?ﬂiut) 53 &8 $3.60 6 V) 6 6 ¥ .61 0 61 61 68 3 610 69 6 60 63 € .63 0 6 6 0 3 6 0 64 3 \\ :
I
: Start point coordinate: m End point coordinate: p Start point coordinate: n End point coordinate: q !
N (horizontal first pixel, 9 bit) (horizontal end pixel, 9 bit) (vertical first pixel, 8 bit) (vertical end pixel, 8 bit) /
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Parameter Symbol Min. Typ. Max. Unit
) . tr(MCLK)
Clock pulse rise/fall times HF(MCLK) 0 5.5 6 ns
Clock pulse width tpw(MCLK) 4 S S ns
) . tr(MSP)
Start pulse rise/fall times tf(MSP) 0 5.5 6 ns
Start pulse width tpw(MSP) 1 - - 15
Reset (rise) timing*® t1 4 - - ns
Reset (fall) timing*® t2 4 - - ns
Output settling time t3 - - 30 ns

*9: Setting these timings shorter than the minimum value may delay the operation by one MCLK pulse and cause malfunction.
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I InGaAs area image sensors

G14671 to G14674-0808W

== Recommended drive conditions (Ta=25 °C)

Parameter Symbol Min. Typ. Max. Unit
vdd 4.9 5.0 5.1 vV
Supply voltage Dvdd 4.9 5.0 5.1 V
Vdd(3.3 V) 3.2 3.3 3.4 V
Dvdd(3.3 V) 3.2 3.3 3.4 \%
Ground GND = 0 = Vv
Element bias voltage V(PD_bias) 4.1 4.28 4.5 V
Input stage amplifier reference voltage V(INP) 4.0 4.2 4.4 Vv
Pixel bias voltage Vbl 0.7 0.83 0.9 V
Clock frequency fop - - 50 MHz
High level DVdd(3.3 V) - 0.25 DVdd(3.3 V) Dvdd(3.3 V) + 0.25
Clock pulse voltage Low level V(MCLK) 0 0 0.25 \%
High level DVdd(3.3 V) - 0.25 Dvdd(3.3 V) DVdd(3.3 V) + 0.25
Start pulse voltage Low level V(MSP) 0 0 0.25 Vv
Address input signal  [High level V(add) DVdd(3.3 V) - 0.25 DVdd(3.3 V) Dvdd(3.3 V) + 0.25 v
pulse voltage*!? Low level 0 0 0.25
Enable signal voltage of High level V(En_add) DVdd(3.3 V) - 0.25 DVdd(3.3 V) DVdd(3.3 V) + 0.25 v
address input signal pulse*®|Low level - 0 0 0.25
Readout port number High level V(Port_sel) DVvdd(3.3 V) - 0.25 DVdd(3.3 V) Dvdd(3.3 V) + 0.25 v
selection terminal voltage |Low level - 0 0 0.25
Operation mode selection [High level DVdd(3.3 V) - 0.25 DVdd(3.3 V) DVvdd(3.3 V) + 0.25
terminal voltage Low level s 0 0 0.25 v
Video output voltage |Dark output Vs(dark) 24 2.6 v
(VIDEO_S) Saturation output Vs(sat) - 1.1 1.6
Video output voltage (VIDEO_R) VR 2.2 24 2.6 V
Video data rate DR - fop/4 - MHz
Frame rate*!! FR - - 507 fps

*10: Partial readout

*11: Number of readout ports=4 ports, all pixels (320 x 256 ch) readout, integration time=1 us min.

Note: Set the element bias voltage higher than the input stage amplifier reference voltage.

== Operation mode selection

Terminal name | Pin no. Input Description
High=3.3 V . i is i i
Port_sel 24 [DVdd(3.3 V)] Number of readout ports: 4 ports (partial readout is impossible)
Low=0 V (GND) |[Number of readout ports: 1 port (partial readout is possible)
High=3.3 V . ) -
Mode 27 [DVdd(3.3 V)] To operate the sensor in global shutter mode, apply the fixed voltage indicated on the left.

HAMAMATSU

PHOTON

IS OUR BUSINESS



I InGaAs area image sensors G14671 to G14674-0808W

== Spectral response

12 (Typ.)
[ — Tehip=15 °c 1] G14674-0808W
= = o, R - T
—+= Tehip=-20 °C Y ] T’ ~C \,J\
1.0 |—G14672-0808W iy N\ .
IITINAA & AN
S Giae71-0808w | /| )/ [ 1 | \
S 08 ; - | 1
< ; ' | \
g I AT /] | 61467308080 |
Z-g 0.6 A : i J
2 yZll, y |
8 / / ' | |
(o] 04 ,’ T 5 H
£ [f 1] ki ' - i
" 1 1 . l| 1
02—+ ,,' ' '
: tl .' " '_ \ Y
0 'l— " " -" \\ ‘\ \x ‘\
08 10 12 14 16 18 20 22 24 26 28
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== Specifications of built-in TE-cooler and thermistor
Parameter Symbol Condition Min. Typ. Max. Unit
Internal resistance Rint |Ta=25 °C 0.75 0.9 1.05 Q
Maximum heat absorption of built-in TE-cooler*!2*13 | Qmax - 8.4 - W
Thermistor resistance Rth 9 10 11 kQ

*12: This is a theoretical heat absorption level that offsets the temperature difference in the thermoelectric cooler when the maximum
current is supplied to the sensor.

*13: Heat absorption at Tc=Th
Tc: Temperature on the cooling side of TE-cooler
Th: Temperature on the heat dissipating side of TE-cooler.

HAMAMATSU
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I InGaAs area image sensors G14671 to G14674-0808W

== Thermistor temperature characteristics == Cooling characteristics of TE-cooler
Typ. Typ. Ta=25 °C, thermal resistance of heatsink=0.8 °C/W
160 (Typ.) 40 (Typ /W)
| \
\
g 120 \ ) \
=3 \ <20 \
(O] (O]
2 100 \ 5 \
© ] AN
B 5 10 N
‘B (0]
D 80 o \
bt \ e N
5 \ 2 0 N
B 60 \ £ N
E \ g ™
o N\ o 10 N
< 40 o N
[ N w
\\
20 '20 \\
\\\
0 -30
30 20 10 0 10 20 30 40 50 60 0 0.204060.81.01.21.41.61.82.02.22.42.62.8
Temperature (°C) Current (A)

KMIRBO116EA KMIRBO117EA

There is the following relation between the thermistor resistance and temperature (°C).
R1 =R2 x exp B {1/(T1 + 273.15) - 1/(T2 + 273.15)}
R1: resistance at T1 (°C)
R2: resistance at T2 (°C)
B: B constant (B=3950 K £ 2%)
Thermistor resistance=10 kQ (at 25 °C)

== Current vs. voltage characteristics of TE-cooler

(Typ. Ta=25 °C, thermal resistance of heatsink=0.8 °C/W)
2.8 /
2.6 /
2.4 /
2.2 /
2.0 /r
1.8
1.6

/
1.4 /
1.2
1.0
0.8
0.6 /
0.4
02|/

Current (A)

Voltage (V)
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I InGaAs area image sensors G14671 to G14674-0808W

== Dimensional outline (unit: mm)

46.0 £0.15
44.4 +£0.15
38.1+£0.15
19.1 £ 0.3
RO.5 £ 0.15 17.5+0.2
28 ‘ 15
_ | ‘ "
o o o) | C o
ol o o I
H| H| H T
< of N \ 1
NI ) i \ ; 5
12 ‘ 14
Index mark Photosensitive area 6.40 x 5.12 R1.65 + 0.15
—| ™ 19.1+£0.3
o o
H| H
ol <«
o ~—
™ e r
o
Ho .
N
~—
— [ ]
S| o <
H H o1
n n
o = (28 x)2.54 + 0.15 20.3+£0.15
(28 x) ¢0.45 £ 0.05
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I InGaAs area image sensors G14671 to G14674-0808W

== Pin connections

Pin no. Symbol I/0 Content Remark
1 PD_bias Input Photodiode bias voltage 4.28 V typ.
2 Vbl Input Pixel bias voltage (0.7t0 0.9 V)
3 TE(+) Input TE-cooler (+)
4 INP Input Input stage amplifier reference voltage 4.2 V typ.
5 NC -
6 Video_s1 Output Video output after integration (port 1) 1.1t0 2.4V typ.
7 Video_r1 Output Video output after reset (port 1) 2.4V typ.
8 GND Input 0 V Ground oV
9 Video_s2 Output Video output after integration (port 2) 1.1to0 2.4V typ.
10 Video_r2 Output Video output after reset (port 2) 2.4V typ.
11 Video_s3 Output Video output after integration (port 3) 1.1to 2.4V typ.
12 Video_r3 Output Video output after reset (port 3) 2.4V typ.
13 Video_s4 Output Video output after integration (port 4) 1.1to 2.4V typ.
14 Video_r4 Output Video output after reset (port 4) 2.4V typ.
15 Vdd Input +5 V power supply 5V
16 Therm Output Thermistor
17 Therm Output Thermistor
18 D_vdd Input +5 V power supply (digital) 5V
19 add Input Address input signal pulse Used when reading 1-port
20 NC =
21 MSP Input Frame scan start pulse
22 MCLK Input Control pulse for timing generator Falling synchronization
23 D_Vdd(3.3 V) Input +3.3 V power supply (digital) 3.3V
24 Port_sel Input Readout port ['(')%: (%3'\?) :\ql-:oftorretaﬁgt?? Ui
25 en_add Input Enable signal voltage of address input signal pulse|Used when reading 1-port
26 TE(-) Input TE-cooler ()
27 Mode Input Operation mode High (3.3 V)
28 Vdd(3.3 V) Input +3.3 V power supply 3.3V

== Precautions

(1) Electrostatic countermeasures

This device has a built-in protection circuit against static electrical charges. However, to prevent destroying the device with electrostatic
charges, take countermeasures such as grounding yourself, the workbench and tools to prevent static discharges. Also protect this de-
vice from surge voltages which might be caused by peripheral equipment.

(2) Incident window

If there is dust or stain on the light incident window, it will show up as black blemishes on the image. When cleaning, avoid rubbing the
window surface with dry cloth, dry cotton swab or the like, since doing so may generate static electricity. Use soft cloth, paper or a cot-
ton swab moistened with alcohol to wipe dust and stain off the window surface. Then blow compressed air onto the window surface so
that no spot or stain remains.

(3) Soldering
To prevent damaging the device during soldering, take precautions to prevent excessive soldering temperatures and times. Soldering
should be performed within 10 seconds at a soldering temperature below 260 °C.

(4) Operating and storage environments
Handle the device within the temperature range specified in the absolute maximum ratings. Operating or storing the device at an exces-
sively high temperature and humidity may cause variations in performance characteristics and must be avoided.
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InGaAs area image sensors G14671 to G14674-0808W

== Related information
www.hamamatsu.com/sp/ssd/doc_en.html

® Precautions
- Disclaimer
- Image sensors

Information described in this material is current as of September 2020.

Product specifications are subject to change without prior notice due to improvements or other reasons. This document has been carefully prepared and the
information contained is believed to be accurate. In rare cases, however, there may be inaccuracies such as text errors. Before using these products, always
contact us for the delivery specification sheet to check the latest specifications.

The product warranty is valid for one year after delivery and is limited to product repair or replacement for defects discovered and reported to us within that
one year period. However, even if within the warranty period we accept absolutely no liability for any loss caused by natural disasters or improper product use.
Copying or reprinting the contents described in this material in whole or in part is prohibited without our prior permission.

HAMAMATSU www.hamamatsu.com

HAMAMATSU PHOTONICS K.K., Solid State Division
1126-1 Ichino-cho, Higashi-ku, Hamamatsu City, 435-8558 Japan, Telephone: (81)53-434-3311, Fax: (81)53-434-5184

U.S.A.: Hamamatsu Corporation: 360 Foothill Road, Bridgewater, N.J. 08807, U.S.A., Telephone: (1)908-231-0960, Fax: (1)908-231-1218, E-mail: usa@hamamatsu.com
Germany: Hamamatsu Photonics Deutschland GmbH: Arzbergerstr. 10, D-82211 Herrsching am Ammersee, Germany, Telephone: (49)8152-375-0, Fax: (49)8152-265-8, E-mail: info@hamamatsu.de
France: Hamamatsu Photonics France S.A.R.L.: 19, Rue du Saule Trapu, Parc du Moulin de Massy, 91882 Massy Cedex, France, Telephone: (33)1 69 53 71 00, Fax: (33)1 69 53 71 10, E-mail: infos@hamamatsu.fr
United Kingdom: Hamamatsu Photonics UK Limited: 2 Howard Court, 10 Tewin Road, Welwyn Garden City, Hertfordshire AL7 1BW, UK, Telephone: (44)1707-294888, Fax: (44)1707-325777, E-mail: info@hamamatsu.co.uk
North Europe: Hamamatsu Photonics Norden AB: Torshamnsgatan 35 16440 Kista, Sweden, Telephone: (46)8-509 031 00, Fax: (46)8-509 031 01, E-mail: info@hamamatsu.se
Italy: Hamamatsu Photonics Italia S.r.l.: Strada della Moia, 1 int. 6, 20020 Arese (Milano), Italy, Telephone: (39)02-93 58 17 33, Fax: (39)02-93 58 17 41, E-mail: info@hamamatsu.it
China: Hamamatsu Photonics (China) Co., Ltd.: 1201 Tower B, Jiaming Center, 27 Dongsanhuan Beilu, Chaoyang District, 100020 Beijing, P.R.China, Telephone: (86)10-6586-6006, Fax: (86)10-6586-2866, E-mail: hpc@hamamatsu.com.cn
Taiwan: Hamamatsu Photonics Taiwan Co., Ltd.: 8F-3, No. 158, Section2, Gongdao 5th Road, East District, Hsinchu, 300, Taiwan R.O.C. Telephone: (886)3-659-0080, Fax: (886)3-659-0081, E-mail: info@hamamatsu.com.tw
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