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InGaAs area image sensors

L w G17242-0808T  G17243-0808T

Wide spectral response range (0.9 to 2.55 pm),
Near infrared two-dimensional image sensor
(320 x 256 pixels)

G17242/G17243-0808T are InGaAs area image sensors designed for near infrared hyperspectral imaging. InGaAs chips with
different cutoff wavelengths are arranged in parallel with high accuracy to achieve high S/N over a wide spectral response range.
It uses 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.

== Features == Applications
Dynamic range: 3500 Hyperspectral imaging
4-port analog output (food sorting, metal exploration, etc.)

Frame rate: 503 frames/s max.
(All-line readout mode, integration time=1.98 ms,
during IWR operation)

Low dark current

Operation of integrate while readout function and
integrate then readout function can be done.

Multi-line readout function
Simple operation (built-in timing generator)
Three-stage TE-cooled type

== Selection guide

Spectral response range
Type no. Number of InGaAs chips Area Tchip=-20 °C
(um)
1.7 ym area 0.9 to 1.65
G17242-0808T 2 2.2 ym area 1.3102.15
1.7 pm area 0.9 to 1.65
G17243-0808T 3 2.2 ym area 1.3t0 2.15
2.6 ym area 1.7 to 2.55
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I InGaAs area image sensors

G17242-0808T, G17243-0808T

== Structure

Parameter G17242-0808T G17243-0808T Unit
6.40 x 1.60 (1.7 pm area)
Image size g:g z g:g 8; ”m :;:Z; 6.40 x 1.60 (2.2 um area) mm
. Ao lss i 6.40 x 1.60 (2.6 pm area)
Pixel size 20 x 20 pHm
Pixel pitch 20 pgm
Number of total pixels*! 320 x 256 Pixel
Number of effective pixels 320 x 248 | 320 x 240 Pixel
Number of output ports 4 Port
Fill factor 100 %
Package 28-pin metal -
Window material AR-coated sapphire glass -
Cooling Three-stage TE-cooled =
*1: Including dead pixels
== Configuration of photosensitive area
| G17242-0808T | G17243-0808T
1,1 320 ch 1, 1) 320 ch
(89, 1)
1.7 ym area (80, 320)
1.7 ym area 80 x 320 ch
124 x 320 ch (124, 320)
S S 2.2 ym area .
8 Dead pixel: pr 80 x 320 ch Dead pixel:
o~ 8 x 320 ch N 8 x 320 ch
2.2 ym area
124 x 320 ch 2.6 ym area (168, 320)
(133, 1) 80 x 320 ch
(256, 320) 177, 1) (256, 320)
KMIRCO152EA KMIRCO153EA
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InGaAs area image sensors

G17242-0808T, G17243-0808T

== Block diagram

The series of operations of the readout circuit are described below.

G17242/G17243-0808T can support both
integrate while readout mode (IWR) and
integrate then readout mode (ITR) by
switching the input timing.

1) Turn on the reset switch to reset.

2) After turning off the reset switch,
turn on the sample hold switch to
start integration. Pixel optical signal
information is integrated in the
capacitance Cf as a signal voltage.

3) Turn off the sample hold switch to end
the integration. The pixel signal voltage
is held in capacitance Ch.

4) Turn on the reset switch to reset the
pixel signal voltage integrated in the
capacitance Cf.

5) The vertical shift register turns on the
row direction shift register switch in
the first row, and the signal voltage is
transferred to the capacitance Cs.

6) The horizontal shift register turns on
the column direction shift register
switch in the first row and first column
of each port.

7) The next horizontal shift register of
each port, and the output signals
(Videol to 4) are read out sequentially.

8) Repeat steps 5) to 7) for each row.
(When doing the IWR operation,
turn off the reset switch and start
integrating.)

9) To perform the next integration, return

w
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—— o—— :
I
Photodiode { - !
cf Sample hold Row direction !
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Vinp 1 To signal processing circuit :
E g L ——_ g g ]
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:
I Column direction |

Cs I shift register ! )

=

switch 1

Horizontal
shift register

Video 1

Vertical
shift register

Signal processing

Video 2 Video 3 Video 4

(Port 1) (Port 2) (Port 3) (Port 4)
to Step 2' KMIRCO141EA

== Absolute maximum ratings

Parameter Symbol Condition Value Unit
Supply voltage (5 V) Vdd1, Vbl, Vinp, Vpdn [Ta=25 °C -0.3 to +6.0 Vv
Supply voltage (3.3 V) Vdd2, Vrst Ta=25 °C -0.3to +4.2 Vv
Input signal voltage Vi Ta=25 °C -0.3 to +4.2 \"
Operating temperature*2 *3 Topr -30 to +60 °C
Storage temperature*3 Tstg -40 to +70 °C
Thermistor power dissipation Pd_th 400 mW
TE-cooler allowable current** *> ITE max. 3.5 A
TE-cooler allowable voltage** *6 VTE max. 7.8 V
Maximum temperature of } 70 oC
heat dissipation side*”

*2:
*3:

Chip temperature
No dew condensation

When there is a temperature difference between a product and the surrounding area in high humidity environments, dew condensation
may occur on the product surface. Dew condensation on the product may cause deterioration in characteristics and reliability.

*4;
*5:

Th=25 °C, Th is the temperature on the heat dissipation side of the built-in TE-cooler.
The current value that provides the maximum temperature difference between the heat absorption side and the heat dissipation

side of the TE-cooler in a completely insulated state. We recommend using at 80% of the maximum current value due to the load
on the TE-cooler and stability of temperature.

*6:
*7:

The voltage required between the TE-cooler terminals to allow maximum current to flow.
If the temperature on the heat dissipation side exceeds this temperature, the TE-cooler may degrade.

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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I InGaAs area image sensors

G17242-0808T, G17243-0808T

== Electrical and optical characteristics
(Ta=25 °C, Tchip=-20 °C, Vdd1=5.0 V, Vdd2=3.3 V, Vpdn=3.18 V, Vinp=3.1V, Vrst=1.7 V, fop=50 MHz)

G17242-0808T

G17242-0808T .
Parameter Symbol Min. T Max. Unit
Spectral response range 1.7 um area A - 0.9 t0 1.65 - m
P P 9€ 2.2 um area 1.3t0 2.15 H
Peak sensitivity 1.7 ym area A ) 1.55 ) m
wavelength 2.2 pym area P 1.95 .
o 1.7 pym area 0.7 0.8
Photosensitivity 2.2 um area S 0.85 1.0 A/W
Conversion efficiency CE - 2.0 - pV/e
Saturation charge Csat 0.8 1.05 - Me~
Saturation output voltage Vsat 1.6 2.1 = Vv
Photoresponse 1.7 pym area PRNU _ +10 +20 o
nonuniformity*8 2.2 ym area +10 +30 °
1.7 ym area 0.01 0.1
Dark current 2.2 jum area Ip 3.0 30 pA
+ +
Dark qutput_ . 1.7 pym area DSNU ) 0.1 0.12 v
nonuniformity 2.2 ym area +0.1 +0.6
. = 600 1400 pV rms
*10
Readout noise Nread - 300 200 p
Dynamic range Drange 1500 3500 - -
. . 1.7 ym area 0.37
*11 - _ _ ")
Defective pixels TG 1.0 %o

*8: Measured at 50% saturation after subtracting the dark output, excluding first and last pixels on each row

Integration time=0.5 ms

*9: Integration time=0.5 ms
*10: Integration time=8.76 ps
*11: Pixels whose saturation output voltage, photoresponse nonuniformity, dark current, dark output nonuniformity, or readout noise is
outside the specifications

G17242-0808T

. Percentage of
Maximum number of - )
Area defective pixels maximum defective
pixels
1.7 ym area 146 pixel 0.37%
2.2 ym area 396 pixel 1%
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InGaAs area image sensors

G17242-0808T, G17243-0808T

G17243-0808T

G17243-0808T .
Parameter Symbol Min. T Max. Unit
1.7 ym area 0.9 to 1.65
Spectral response range (2.2 pm area A - 1.3 to 2.15 - pm
2.6 ym area 1.7 to 2.55
o 1.7 ym area 1.55
Peak sensitivity 27 A } 1.95 }
wavelength -£ 1M area P : Hm
2.6 ym area 2.25
1.7 ym area 0.7 0.8
Photosensitivity 2.2 ym area S 0.85 1.0 - A/W
2.6 ym area 0.8 1.0
Conversion efficiency CE = 2.0 = pv/e
Saturation charge Csat 0.8 1.05 - Me-
Saturation output voltage Vsat 1.6 2.1 - \'
1.7 ym area +10 +20
Eggﬂzﬁ‘?gf;?éeu 2.2 umarea | PRNU - £10 £30 %
2.6 ym area +10 +30
1.7 ym area 0.01 0.1
Dark current 2.2 ym area Ip = 3.0 30 pA
2.6 uym area 30 300
1.7 ym area +0.1 +0.12
Eg;t;‘g‘:;ﬁtwm 22umarea | DSNU - 0.1 0.6 v
2.6 ym area +0.1 +0.6
i) - 600 1400 MV rms
Readout noise Nread - 300 200 p
Dynamic range Drange 1500 3500 - -
1.7 ym area 0.37
Defective pixels*!s 2.2 ym area - - - 1.0 %
2.6 uym area 1.0

*12: Measured at 50% saturation after subtracting the dark output, excluding first and last pixels on each row
Integration time=0.5 ms
*13: Integration time=0.5 ms
*14: Integration time=8.76 ps
*15: Pixels whose saturation output voltage, photoresponse nonuniformity, dark current, dark output nonuniformity, or readout noise is
outside the specifications

G17243-0808T

. Percentage of
Area Max'm”"? ““”ﬁber ol maximum defective
defective pixels -

pixels
1.7 ym area 94 pixel 0.37%
2.2 Jm area 256 pixel 1%
2.6 ym area 256 pixel 1%
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I InGaAs area image sensors G17242-0808T, G17243-0808T

== Equivalent circuit

Vpdn SHP Model MST Mode2ENadr ADR Reset MCLK VSP
THERM1
| Timing generator Thermistor
element THERM2

: Row direction : : Column direction : TE+

| shiftregister |1 1] shift register | TE-cooler TE-

| x 256 ch o x 320 ch !
S Reset | | R B k
I . (] (] I
, switch y I [ |
1 —0 o— [l [l 1
I [ [ I
| I Sample 1 1 I
! Photodiode I hold ! ! ! ! !

Cf ;
| switch 1 1 |
! In bump - I 1| Videol to 4
I L v [ v [ T
| :I>_CY O—T 7 l S 0— ( | l
I [ [ I
I [ [ I
| ChI - CSI - — o |
| = o = o Video buffer :
1 Pixel 320 x 256 ch 1 1 S/H 320 columns i 4 ports |
LT ® - - @ oo oo _C I J
Whole image sensor T ~ ~
Vinp Vbl Vddli GND Vrst
vdd2
KMIRCO143EB
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I InGaAs area image sensors G17242-0808T, G17243-0808T

== Connection example

G17242-0808T, G17243-0808T

Buffer C
MCLK
MST
Reset
imi SHP
T
gerl1nequgtgor ENadr TE+
ADR TE- Temperature
Model THERM1 control circuit
Mode2 THERM2
VSP
[: 1Q
l WA T T Vpdn
Buffer A
110 WF 10.1 uF
1Q
5 WA Vinp . 4L|> l
Buffer A L L Videol Buffer B
Voltage L10pF Jo.1pF
generation
circuit
[E 1Q [E
Buffer va L L vret Video2 Buffer B
110 uF 10.1 uF AD
conversion
circuit
[E 1Q [E
AMA
Buffer va L L vor Video3 Buffer B
JT10pF JO1F
Buffer amplifier example +5V
Buffer A | ADA4896-2 vddi i E‘ ;
Buffer B | ADA4899-1 133V Videod Buffer B
Buffer C | TC74VHC541 ]

Vdd2

_,_— GND

KMIRCO154EA
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I InGaAs area image sensors G17242-0808T, G17243-0808T

== Timing chart

G17242/G17243-0808T can support both integrate while readout mode (IWR) and integrate then readout mode (ITR) by switching the
input timing. For details, see the timing chart.

All-line readout mode_IWR mode

IWR all-line readout mode [MCLK frequency: 50 MHz, falling period, “Mode2” setting: 3.3 V (High)]
Case (1) Integration t|me<readout period (when integration time is 8.76 ps to 1979.8 ps)

W3t ) \ ‘\\ ‘ cn AR ‘ ‘ ‘ - ‘ ' \\ ‘
MCLK (input) il | \ﬂﬂﬂm\mﬂﬂmﬂmvm\ | UL
/L | I L L1 1 1 |

I I I
. ! ! ] ! | || | | —
MST (input) —': // : } “MST” High perlod—1986.6 us | /| | \} —— } 1 |
SHP (input) | “( \ I | (:( \ | \ {( | \‘/{ I | \ /7_(_\ I “!( |
: : : : \ : : ‘Integratlon time: : | . \ : : \\ :
| : : : \ : L 8.76 ps or more from the falllng edge of “Reset"‘ : \\ |
Il noHpr Il
Reset (input) | ] | ‘ : ] | | ‘to the falling edge of "SHP (7 76 s steps? i~ /: // |
Video (output) ({’W« | | \ I : : (/ : : /( :
\ 1.3 ps | 0.08 ys | 0.08 ys | \008|.|s\136us\008ps\ \008|.|s\ 0lps | [1ps| 01ps | 1psormore |

" Blank  1-1ch  12ch 1-80 ch Blank 2-1ch '256-80 ch Blank period| Sample Blank period’
period period hold
0.02 ps period

Case (2) Integration time>readout period (when integration time is 1979.8 ps or more)

MCLK (input) MWWM WWWMWMW\W

MST (input) f Is /

f !
| | | | 1 | | |
]
T wergnpeestimees | \ﬁ// . BV
SHP(nputy || A T i | L | |
\ I Il \ \ \|
1 \\ : : B\ i‘\ ‘ Integratlon time: | : : \\ T\ : \\\ :
| \\ | | Py 1||1 1987.56 ps or more from the falling edge of "Reset” | ! \ !
Reset (input) : ‘ : : : f , : /bto the falling edge of “SHP” (free steps) L ﬁ/%
\ | | | | | L/ | | | / |
Video (output) — | /T /_\_/7/ T : HF;\—/ ‘ I ] ‘
1 13ps}008ps}008ps\ 1008ps\136ps}0.08p51 10.08ps} 0.1 ps | llpsl 0.1 ps | 1ps |
Blank 1-1ch 12ch 1-80 ch | Blank 2-1 ch 256-80 ch Blank period Sample Blank period
period period hold
0.1 us period

KMIRC0145EB

All-line readout mode_ITR mode

ITR all-line readout mode [MCLK frequency: 50 MHz, falling periodcycle, “Mode2” setting: 3.3 V (High)]

MCLK (input) MWWMWWW\M\WWWWWWMW
i : / PR ’ ¥

MST (input) i / | | “MST" High period=1986.6 ys ' |/ !

I AR -

1 \

SHP (input) : | ‘{_/‘ [

| [ | \ [

Video (output) T [ J; reo !

o | | | I I | :

‘ \ o 1 1 Al o | 1 1 1

| \\ | Integratlon time: \\ | | \\\\ | | | \\\\ | I \\\ I \\ I I [\

:  From the falling edge of "Reset” ' ' || : 1 \‘\\ : : \\\ : \! } } \\_\‘7
) — | to the falling edge of “SHP” - : L — Ik : —

Reset (input) v — | f/‘ | | | // | | // | /‘yf‘ | | | /‘ ‘
| / | | | | | [ 1 | |
N [

| '

[ 1 I
[ M (N Ny NV —

006s| 01 ps L 09Busormore | k124 1s0.08 psi0.08 ps|  0.08 islL36us0.08 s (0.08ps| 0.1 ps 10,06 ps
or more| or more 0.02 Us Blank 1-1 ch 1-2ch 1'80 ch Blank 2-1 ch 256-80 Ch Blank or more

period period period

KMIRC0146EB
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I InGaAs area image sensors G17242-0808T, G17243-0808T

Multi-line readout mode_IWR mode

IWR multi-line readout mode [MCLK frequency: 50 MHz, falling periodcycle, “Mode2” setting: 0 V (Low)]
Case (1) Integration time<readout period (when integration time is 8.72 ps to 8.72 ps + 8.16 ps x [number of readout rows - 1])

MCLK (mput)N\fW\fW\fu\A WWWWWWWWWWWM \

1 | H [
I:El Elnpug } l } l // “MST" ngh period=0.06 us +8.16 us X [number of readout rows] 0. 22 us +0.1 us l F\
inpu z
Reset (input) Integratlon tlme 8. 72 us or more from the falllng edge of “Reset” to the faII|ng edge of “SHP" (8 16 Ys steps) H
‘ ‘ Al i “\ — ‘ i = l i
VSP (output) _‘_\_,_,_r\—A \\ | | | \ | | M ‘ \—‘(_\\ | | | \\\\ | | \\ | | I \\ | \
| I | | | | | | | | | | | | | | | [ | |
ENadr (input) I . d = 1‘1 T T T }M T J—r‘\ | ‘*16 H‘ T H T T | — ; | .
ADR (|nput) I [ /o I L // | I | /\ | // Il f_/ / | | L I U I | Il / | | |
T T T T T T T T T T T // T T T f T // T T T T T T / T T T T T T T
Video (output) —— o AR, ——

‘ 1 r r e r r
M 16 psU 12 s 1 18 ps[O 08 us|0 08 bs| [0.08 us[O.ZZ 1 4[[0 16 us[O 14 us|1 18 us[O 08 us[O 08 us[ [0.08 bs| [0.08 us[ 0.1 ps 1 us[ 0.1 ps [1 Hs|
0.02 ps_ 0.02 ps nlch n2ch  n-80¢ch 0.02 us michm2ch m80ch  q80ch 0.02 us

Case (2) Integration time>readout period (when integration time is 8.72 us + 8.16 us x [number of readout rows - 1])

H
MST (input) _Il } 1 | // “MST" ngh per|od 0.06 us + 8. 16 us X [number of readout rows] 0.22/us + 0.1 us } ‘ ‘ ‘

|
SHP (input) /_[_/ \ //_L
ntegrat|on time: 8 72 s 4 8 16 s X [number of readout rows for more from the fallmg edge of “Reset” to the faII|ng edge of "SHP" (free steps) H{’_L
Reset (inpu ~ T e
VSP (output) I I \—r—(_\\ I I I \\\ I \ I \—v—\\—H\\ I I A I \\ I I A I N
ENadr (input) __ “ L I I L R | N S B Ak e e L
ADR (input) | I [ // | [ | /r | // [ H}Lle'\\ / I /,} | | I ’Hr | // I | | / | /) | I /)T
T TT T 1 T T T T T T T T T T T T T T // T T T T T // T
Video (output) T T (/ ‘ N F—\ N mmm—va ‘ \/\ ‘ // ‘ i
w [0 16 psU 12 us IL18 us[O 08 us|0 08 us[ 0.08 pis|0.22 s 4[[0 16 us[O 14 us|1 18 us[O 08 ps[O 08 us[ [0.08 ps|  |0.08ps0.1 us[ 11 us[ 0.1ps|t us[
0.02 ps ‘ H 0.02 ps | nich n2ch  n80ch 0.02 ps ‘michm2ch m80ch  qB80ch ‘
KMIRCO165EA

Multi-line readout mode_ITR mode

ITR multi-line readout mode [MCLK frequency: 50 MHz, falling period, “Mode2” setting' oV (Low)]

MCLK('”P“)W\[‘WWWWM | [\J'\f\f\f\f[f\f\f\f[f\m | [m ‘ WMWWMWWWE

MST (|nput)—\ I —

“MST" ngh period=0. 06 Hs + 8.16 us x [number of readout rows] - 0.22 ps/+ 0.1 ps U

| L
| [}
I | I 11 | |
SHP (input) | / / -ttt
| /( [Integratlontlme o “( \( | {/ | | \//\ \/ I \// | (/ | (( | | \/(\ \f( | 1l | ({ |
| vt 1)
Rest (nputy R e
VSP (output) — [; | [ T [‘ TN T “[r T
e (mput) :[: S NP i I I S b B R W T T
Aol T B 10 O A O
Vldeo (Output) 1 ("{ T T ‘/;‘( [l[ [‘[ j “[‘[ T / j (“ T T ["Ll_\_/j ‘{‘{ jj ] (/ j [‘(‘J( T ( j\_/_l_\_/_lw/ T T [( T [/‘V T (‘{ T
ol | \r | | | — '
006ps| 01 ps|  0.98 ps [[016[15[014 us[118 us[008 us[008us[ 0.08usUtZs I |0 16 us[014us[118 11/0.08 115|0.08 | [008 us[ [0.08[15[0.1 1S 0,06 s
o morelor more| or more | | 0.02 ps rlch n2ch  n80ch 0.02 ps michm2ch  mBch  g80ch [JB(-‘!'?{(])I(d or more
0.02 ps
KMIRCO166EA
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I InGaAs area image sensors G17242-0808T, G17243-0808T

*16: ADR signal setting of multi-line readout mode

MCLK (input)

ENadr (input) /

ADR (input)

0w
=
[0

SL SL SL SL SL L
0 1 7 )
! Select readout Ilne"17 !
0.04 ps \ 0.16 ps \

KMIRCO167EA

*17: ADR signal setting example

Select Line | SL Address | SL Address | ¢ sL1 sL2 sL3 SL4 sL5 SL6 sL7
Row-ch Decimal Binary
1 0 00000000 0 0 0 0 0 0 0 0
11 10 00001010 0 1 0 1 0 0 0 0
129 128 10000000 0 0 0 0 0 0 0 1
200 199 11000111 1 1 1 0 0 0 1 1
234 233 11101001 1 0 0 1 0 1 1 1
256 255 11111111 1 1 1 1 1 1 1 1
HAMAMATSU |i
PHOTON IS OUR BUSINESS



I InGaAs area image sensors

‘ G17242-0808T, G17243-0808T

== Timing specifications (MCLK, MST, SHP, Reset)

Timing specifications of external input signals (MCLK, MST, SHP, Reset) are shown below.

tF(MCLK) . tr(MCLK)

MCLK
| tpw(MCLK)

tr(MST)

tr(SHP)

tr(Reset)
MST
SHP tSET(MST) // tHOLD(MST)
Reset | tSET(SHP) tHOLD(SHP)

tSET(Reset)  tpw(SHP) tHOLD(Reset)

VAVYAY

tpw(Reset)

tpw(MST)

== Specifications of external input signals (MCLK, MST, SHP, Reset)

NS\

KMIRCO150EB

Parameter Symbol Min. Typ. Max. Unit
Clock frequency fop - - 50 MHz
Clock pulse width tpw(MCLK) 10 = = ns
Clock pulse rise/fall times tr(MCLK), tf(MCLK) - 3 4 ns
Master start pulse width tpw(MST) 40 - - ns
Sample hold pulse width tpw(SHP) 1000 - - ns
Reset pulse width tpw(Reset) 1000 = = ns
Master start pulse rise/fall times tr(MST), tf(MST),
Sample hold pulse rise/fall times tr(SHP), tf(SHP), - 3 4 ns
Reset pulse rise/fall times tr(Reset), tf(Reset)
tSET(MST),
Setup time tSET(SHP), 5 = 3 ns
tSET(Reset)
tHOLD(MST),
Hold time tHOLD(SHP), 5 - - ns
tHOLD(Reset)
HAMAMATSU
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I InGaAs area image sensors G17242-0808T, G17243-0808T

== Multi-line readout mode

G17242/G17243-0808T can be set to multi-line readout mode in addition to normal readout mode (all line readout mode). By setting to
multi-line readout mode, it is possible to freely read any row (multi-line readout mode). To set the readout row, it is necessary to input
an external signal to the specified terminals (ADR, Enadr)). For details, see “Timing chart for multi-line readout mode”.

Readout example of multi-line readout mode

(@) Selected rows 10 to 17, 50 to 54, 100 to 101, (b) Selected rows 7 to 106, 151 to 160,
and 200 to 202 rows (total 18 rows) and 201 to 250 rows (total 160 rows)
320 ch 320 ch
10to 17
50 to 54 7 to 106
< 100 to 101 <
[} (]
O O
LN LN
N N 151 to 160
200 to 202
201 to 250
Videol Video2  Video3  Video4 Videol Video2  Video3  Video4
: readout region
KMIRCO151EA
Multi-line readout mode_frame rate in IWR operation Multi-line readout mode_frame rate in ITR operation
Typ. Ta=25 °C, fop=50 MHz Typ. Ta=25 °C, fop=50 MHz
10000 (Typ p ) 10000 (Typ. p )
— o
N — i
N \\\\\
@ \\ ----\\:\t\
@ 1000 = & 1000 g
S A g
2 [0}
o \ ®
o \ o
© 0]
) N %
E \\ —
® 100 L 100
L [ | —— Number of readout rows: 16 rows [ | —— Number of readout rows: 16 rows
| | —— Number of readout rows: 32 rows | | —— Number of readout rows: 32 rows
| —— Number of readout rows: 64 rows | —— Number of readout rows: 64 rows
| | —— Number of readout rows: 128 rows | | —— Number of readout rows: 128 rows
—— Number of readout rows: 256 rows —— Number of readout rows: 256 rows
10 [ [ [TTTI0 I \ 10 [ [ [TTTI0 [ [ [TTTI0 \
10 100 1000 10000 10 100 1000 10000
Integration time (us) Integration time (ps)
KMIRBO140EA KMIRBO141EA
HAMAMATSU 1
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InGaAs area image sensors

G17242-0808T, G17243-0808T

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

Parameter Symbol Min. Typ. Max. Unit
Supply voltage Vddi1 4.9 5.0 5.1 \%
PPl votag Vdd2 3.2 3.3 3.4 v
Supply current Ivdd1 = 63 120 mA
PPy Ivdd2 - 30 60 mA
First-stage amplifier Supply voltage Vinp 3.0 3.1 3.2 Vv
reference voltage*18 Supply current Ivinp - - 10 mA
. . Supply voltage Vrst 1.6 1.7 1.8 Vv
Video line reset voltage Supply current Tvrst - - 10 mA
. Supply voltage Vpdn 3.08 Vinp + 0.08 3.28 \"
*18
Element bias voltage Supply current Ivpdn - - 20 mA
. . Supply voltage Vbl 2.5 3.5 4.5 Vv
*19
GRS VBIEE Supply current Ivbl - - 10 mA
High ) Vdd2 - 0.25 Vdd2 Vdd2 + 0.25
MCLK voltage Low Vi(MCLK) - N 0.25 \
High ) Vdd2 - 0.25 Vdd2 Vvdd2 + 0.25
MST voltage Low Vi(MST) - - 025 \Y
High ) Vdd2 - 0.25 Vdd2 Vdd2 + 0.25
SHP voltage Low Vi(SHP) n N 0.25 \
High ) Vdd2 - 0.25 Vdd2 vdd2 + 0.25
Reset voltage Low Vi(Reset) - - 0.25 \
High ) Vdd2 - 0.25 Vdd2 Vdd2 + 0.25
ENadr voltage Low Vi(ENadr) - - 0.25 Vv
High ) Vvdd2 - 0.25 Vdd2 vdd2 + 0.25
ADR voltage Low Vi(ADR) - - 025 \
High i Vdd2 - 0.25 Vdd2 vdd2 + 0.25
*20
Model voltage Low Vi(Mode1l) - - 0.25 Vv
High i Vvdd2 - 0.25 Vdd2 Vdd2 + 0.25
*21
Mode2 voltage Low Vi(Mode2) - - 025 Vv
. Dark output Vs(dark) 2.2 2.4 2.6
Video output voltage Saturation output Vs(sat) 0.1 0.3 0.5 v
Output impedance Z0 - 1 - kQ
Clock frequency fop - - 50 MHz
Data rate DR - fop/4 - Hz
Frame rate (fop=50 MHz)*22 FR - - 503 fps

*18: Set Vpdn to a higher voltage than Vinp.
*19: Setting values vary depending on the sample. For the setting value, refer to the Vb1 value written on the final inspection sheet
enclosed at the time of shipment.

*20: Setto 3.3 V.

*21: High (3.3 V): All-line readout mode, Low (0 V): Multi-line readout mode
*22: All-line readout mode, integration time=1.98 ms, in IWR operation

== Operation mode selection

Terminal name Pin no. Input Description
High=3.3V . .
Model 17 [Vdd2(3.3 V)] Apply the fixed voltage indicated on the left.
High=3.3 V .
All-line readout mode
Mode2 25 [Vdd2(3.3 V)]
L=y Multi-line readout mode
(GND)
HAMAMATSU 13
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I InGaAs area image sensors G17242-0808T, G17243-0808T

== Spectral response

Tchip=-20 °C
T ‘ ‘ (Tchip )

1.7 ym area

—— 2.2 ym area <’
1.0 |H——2.6 ym area el N

2 A \
=

E o / \
2 / / :
% | J . '
g 0.4 / ',’ '.l '.
K ' ' '

0.2 x . : |

" 4" “ “‘

0 _ _ R Q

08 10 12 14 16 18 20 22 24 26 28

Wavelength (um)

KMIRBO148EA

== Specifications of built-in TE-cooler/thermistor (Ta=25 °C)

Parameter Symbol Condition Min. Typ. Max. Unit
Recommended TE-cooler operating current ITE - - 2.8 A
Recommended TE-cooler operating voltage| VTE = = 6.2 \'
Temperature difference*23 AT  |ITE=2.8 A, Ta=25 °C 50 - - °C
Thermistor resistance Rth Tchip=25 °C 9 10 11 kQ
Thermistor B constant B *24 - 3660 - K

*23: Temperature difference between the photosensitive area and package heat dissipation area
*24: T1=25 °C, T2=-20 °C
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I InGaAs area image sensors G17242-0808T, G17243-0808T

== Thermistor temperature characteristics

300 (Typ.)
T Thermistor T " Thermistor
emperature resistance SHIRSI resistance
250 (&9) (kQ) &9) (kQ)
. \ -40 281 20 12.5
) \ -35 208 25 10
g 200 -30 155 30 8.06
s \ -25 117 35 6.53
o \ -20 88.8 40 5.32
o 130 15 68.4 45 436
- \ - . _
S \ -10 53 50 3.59
T 100 \ -5 41.2 55 2.97
g \ 0 32.1 60 2.47
= \ 5 25.1 65 2.07
50 N 10 19.8 70 1.74
™~ 1 15.7
X ~—_ 5 5
-40 20 0 20 40 60
Temperature (°C)
== Cooling characteristics of TE-cooler == Current vs. voltage characteristics of TE-cooler
(Typ. Ta=25 °C, thermal resistance of heatsink=0.44 °C/W) (Typ. Ta=25 °C, thermal resistance of heatsink=0.44 °C/W)
40 2.8 7
\ 2.6 //
0N 24 //
S \ 22 /’
& \ 2.0 /
(0]
© < 16
[0} )
g. 0 § 14 /I
2 5 12 /
2 10 N © /
S \\ 1.0 /
=20 ' /
~_ 0.6 //
30 \\‘ 04 /’
T~ 0.2
-40 0
0 0.20406081.01.2141618202.2242628 0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5
Current (A) Voltage (V)
KMIRBO144EA KMIRBO145EA
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I InGaAs area image sensors G17242-0808T, G17243-0808T

== Dimensional outline (unit: mm)
| G17242-0808T

46.0 + 0.15
444 £ 0.15 Chip Pin No. | Symbol | Pin No. | Symbol
6.40 x 2.48 GND 16 vdd2
(4 x) RO.5 £ 0.15 19.1 £ 0.3 Vpdn 7 Model
175 £ 0.2 Vb1 18 VSP

Vinp 19 ADR
Vrst 20 SHP
Videol 21 MST
NC 22 MCLK
Video2 23 Reset
NC 24 ENadr
Video3 25 Mode2
NC 26 |THERM1

28

‘P o)

15

[

OO (N[N DAR[W[IN|+—

/

%
!
|
1
/‘ (256, 320) é
£/
| —

—
[

|
175+ 0.2 |
1S

(43302

—
N

254 £+ 0.15

229 + 0.15

ﬁO.Z + 0.15‘
l

i |

13 Video4 27 | THERM2
L P 14 NC 28 | TE
12 14

Index mark (¢1) (4 x) R1.65 £ 0.15

- . Chip
Window material:
g ] (2.2 pm area) 4 x) RO.5 + 0.15
AR-coated sapphire glass 6.40 x 248 19.1 + 0.3
— _———

3 S 3 |
o S g & |
e - |

] ‘ 1 \

+H I |
0 \ N |
(28 x) 2.54 £ 0.15 ‘ (28 x) $0.45 + 0.05 3 20.3 + 0.15
a
=)
KMIRAOO41EA
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InGaAs area image sensors G17242-0808T, G17243-0808T

G17243-0808T

46.0 % 0.15
444 £ 0.15 Chip Pin No. | Symbol | Pin No. | Symbol
38.1 £ 0.15 (1.7 um area) L TE+ 15 | vddi
6.40 x 1.60 2 GND 16 Vdd2
(4 x) RO.5 = 0.15 19.1 £ 0.3 o 3 Vpdn 17 | Model
17.5 £ 0.2 (2.2 um area) 4 Vbl 18 VSP
78 15 6.40 x 1.60 5 Vinp 19 ADR
Ty 1 al 6 Vrst 20 SHP
1 7 | Videol | 21 MST
3 / — 8 NC | 22 | MCK
a4 ‘:P Y ‘ / % N 9 | Video2 | 23 Reset
o vl vt I L N | N === el | I | S|« 10 NC 24 | ENadr
N I : o 2 11 | Video3 | 25 | Mode2
RN /‘ (256, 320) - 12 NC 26 | THERM1
/ | = 13 | Video4 | 27 |THERM2
L p } — 14 NC [ 28 | TE
12 ‘ 14
Index mark (¢1) (4 x) R1.65 £ 0.15
: Ll Chip
Window material:
AR-coated sapphire glass 2324% L:(mlagga) 4 x) RO.5 £ 0.15 19.1 + 0.3
— _———
3 S 3 |
-H i
Ha3 o |
<| H o : .
A \
M [ — 1
S | |
+H I |
n \ T F |
(28 x) 2.54 £ 0.15 ‘ (28 x) $0.45 + 0.05 3 20.3 £ 0.15
A
S
KMIRAO042EA
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I InGaAs area image sensors G17242-0808T, G17243-0808T

== Pin connections

Pin no. Symbol Input/output Description Note
1 TE+ Input TE-cooler (+) -
2 GND Input 0 V ground oV
3 Vpdn Input Photodiode bias voltage 3.18 V Typ.
4 Vb1 Input Pixel bias voltage 25Vto45V
5 Vinp Input Charge amplifier reset voltage 3.1V Typ.
6 Vrst Input Video line reset voltage 1.7 V Typ.
7 Videol Output Video output after integration (port 1) 0.1Vto 2.6V
8 NC = = =
9 Video2 Output Video output after integration (port 2) 0.1Vto 2.6V
10 NC = = =
11 Video3 Output  |Video output after integration (port 3) 0.1Vto2.6V
12 NC = = =
13 Video4 Output Video output after integration (port 4) 0.1Vto2.6V
14 NC = = =
15 Vdd1 Input +5 V power supply +5V
16 Vdd2 Input +3.3 V power supply +3.3V
17 Model Input Mode switching signal Set to High (3.3 V)
18 VSP Output Synchronization signal for multi-line readout mode |-
19 ADR Input Control pulse for multi-line readout mode -
20 SHP Input Sample hold pulse =
21 MST Input Frame scan start pulse -
22 MCLK Input Control pulse for multi-line readout mode -
23 Reset Input Charge amplifier reset pulse -
24 ENadr Input Control pulse for multi-line readout mode =
25 Mode2 Input Mode switching signal Eﬂ‘ ((g’\?)vlzlltﬁtl:-:m: :Zgggh',t mggz
26 THERM1 Output Thermistor -
27 THERM2 Output Thermistor -
28 TE- Input TE-cooler (-) =

== 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
device from surge voltages which might be caused by peripheral equipment.

(2) Input window

If there is dust or stain on the input 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 cotton swab,
or the like moistened with alcohol to wipe off dust and stain. Then blow compressed air so that no 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
excessively high temperature and humidity may cause variations in performance characteristics and must be avoided.

HAMAMATSU |£
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InGaAs area image sensors G17242-0808T, G17243-0808T

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

Precautions
- Disclaimer
- Safety consideration / Opto-semiconductor products
- Precautions / Image sensors

Catalog
- Selection guide / InGaAs image sensors
- Technical note / InGaAs area image sensors

The content of this document is current as of March 2025.

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
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