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MPPC for scintillation

Low Break down voltage type.

$14160 series : 3x3, 4x4, 6x6mm”
S14161 series (Multi-channel array)

m Overview

S14160/S14161 series achieve higher PDE and lower
operation voltage than other MPPC to adapt for PET and

radiation monitor application.

HWB type achieve small dead space in active area with
HWB(Hole Wire Bonding) technology(Patent pending).
And the gap from active area edge to package edge is only

0.1mm.This package realizes the 4-side tileable

arrangement.

m Features

YVVVY

High gain: 10° ~10°

m Application
> PET
» Radiation monitor

m Line up

Higher PDE (50% at Ap, VBR+2.7V)
Lower voltage (VBR=38V Typ.) operation
Small active area dead space

Low after pulse and cross-talk

> S14160 series- - -Single channel type

3x3 mm?
4x4 mm?
6x6 mm?

»+ $14160-3050HS
-+ $14160-4050HS
-+ S14160-6050HS

» S14161 series* * -Multi-channel (array) type

3x3mm? — 4x4ch
3x3mm? — 8x8ch
4x4mm? - 6x6¢ch
6x6mm? - 4x4ch

m Structure

-+S514161-3050HS-04
-+514161-3050HS-08
- +S514161-4050HS-06
-+S514161-6050HS-04

Parameters S14160/S14161 S14160/S14161 S14160/S14161 unit
-3050HS(-04,-08) -4050HS(-06) -6050HS(-04)
Effective photosensitive area/channel 3.0x 3.0 4.0x4.0 6.0x6.0 mm?
Pixel pitch 50 um
Number of pixels / channel 3531 6331 14331 -
Geometrical fill factor 74 %
Package surg:ti:z (;:]ogﬁ?rtcyi/pe )
Window Silicone =
Window refractive index 1.57 -
@
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m  Absolute maximum ratings

Parameters Symbol S$14160 / S14161 series unit
Operating temperature™ Topr -40 to +85 T
Storage temperature™ Tstg -40 to +85 C
) o Peak temperature 240°C
soldering condition Tsol _ -
x 3times
*1: No condensation
*2: JEDEC level 5a
m Electrical and optical characteristics
(Typ. Ta=25 deg C, Over voltage=2.7V Unless otherwise noted)
S14160/S14161 S14160/S14161 S14160/S14161
Parameters Symbol unit
-3050HS(-04,-08) | -4050HS(-06) -6050HS(-04)
Spectral response range A 270 to 900 nm
peak sensitivity wavelength Ap 450 nm
Photon detection efficiency at Ap™> PDE 50 %
Break down Voltage VBR Typ. 38 \%
Recommended operating voltage ™ Vop VBR + 2.7 v
Vop variation Between typ. 0.05 v
channels(+/-) in one array > max. 0.1
Dark current typ. 0.6 1.1 2.5 A
M
max. 1.8 3.3 7.5
Crosstalk probability - 7 %
Terminal capacitance Ct 500 900 2000 pF
Gain M 2.5x106 =
Temperature coefficient of
ATVop 34 mv/C
recommended reverse voltage

*3: Photon detection efficiency does not include crosstalk and after pulse.

*4: Refer to the data attached for each product.
*5: Parameter of S14161 series (Multi channel type)

m Measured example of temperature profile with our hot-air reflow oven for

product testing

300 °C

220 °C

240 C max.,

190 °C
170 °C

Temperature

Preheat
701050 s

Soldering
|-‘r[:- 5 [nax.

Time
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e This product supports lead-free soldering. After
unpacking, store it in an environment at a temperature
of 25 °C or less and a humidity of 60% or less, and
perform soldering within 24 hours.

e This effect that the product receives during reflow
soldering varies depending on the circuit board and
reflow oven that are used. Before actual reflow
soldering, check for any problems by testing out the
reflow soldering methods in advance.
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m Overvoltage specifications of gain, crosstalk probability
and photon detection efficiency (typical example)

< S$14160 series >
Ta=25 °c
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m  Photon detection efficiency vs. wavelength (measurement example)
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m Coincidence resolution time (measurement example)
(LFS 4.14mm sq.x20mm)
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®m Dimensional outline (unit: mm, Tolerance: +0.1 mm unless otherwise noted

® S14160-3050HS

1.35%02
02 3.0 '02 resin thickness: 0.15 ) 4x Cathode (common)
= . metal size : ¢0.7
| A MPPC chip /
0 | Silicone resin [ & w
g I
S S -3
v 1
3 |
: X L
| S PWB K
= \
Lo \-\ Anode .
3.40+0.05 \ metal size: ¢0.7
) 7| \_EFFECTIVE PHOTOSENSITIVE AREA(3x3mm)
GENERAL TOLERANCE : £0.1
® S14160-4050HS
+0.2
02 40 02 o b
- resin thickness: 0.15 ) )
4-Cathode (outer side)
‘ ~N metal size : $0.7
‘ e MPPC chip
‘ \ Silicone resin [l
{0 Y — = B
i |
q I
LN ,
‘ N : INDEX ‘ | 1-Anode (inner side)
‘ e PWB i \ metal size : $0.7
4.4010.05 EFFECTIVE PHOTOSENSITIVE AREA(4x4mm)
GENERAL TOLERANCE : £0.1
® S14160-6050HS
0.2 _ 6.0 02 1.35+02 5.0 4~Cathode (outer side)
N resin thickness: 0.15 |~ metal size : $0.7
_ | . |
! MPPC chip 1
‘ Silicone resin
s |
b | (L e -
g |
@ I
|
A 3 A |
- ‘ :
6.40+0.05 S PWB ‘ 4-Anode (inner side)
| metal size: ¢0.7
EFFECTIVE PHOTOSENSITIVE AREA(6x6mm)

GENERAL TOLERANGE : £0.1
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® S14161-3050HS-04

0.2 02 0.2 0.2 02 1.35+02
. 30 3.0 30 0 Resin thickness : 0.15_[ 18« Sathode
,7‘ ‘ 72 || metal size : 907
A-1 B-1 Cc-1 D1 g =
o~ MPPC chip
= = =
A2 | B2 || c2 | b2 | 3| Slloone resin—___| L
3 — __3_____________3_ o
A-3 B-3 c-3 D-3 b= «
R | .
o L)
A4 B-4 c4 D4 o =
= N L
‘ e B INDEX 16x Anode
130 1319 1.3/ 1.9 |13| 1.9 1.3 metal size : 607

' 16x EFFECTIVE PHOTOSENSITIVE AREA

* A (X=Y) ; Anode PAD of (X~Y) channel.
EFFECTIVE PHOTOSENSITIVE AREA : 3.0mm x 3.0mm /channel K (x-y) : Cathode PAD of (x-y) channel.
GHANNEL PITCH :32mm (X, Y)

GENERAL TOLERANCE : 0.1
A-4 ~ D4 : CHANNEL No.
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® S14161-3050HS-08

64-anode, metal size : ¢ 0.7

02 1x32=224 0.2 1.35=02 { §4-cathode, metal size : ¢0.7
l:\.! !
‘:’I resin thickness: 0.15 12 34 5 /7 alsto 1112 1314 1516
A= | e-1] c-1| D=1 E=1 | F-1 ] =1 Kbt ] Rle @ ¢ oo o 4 2 o
MPBC chip /] b & e o | & ewm 9 .
= H c|@ @ @ 2@ @ @ o
A-2|B2|c2|o2|E2|F2|G2|H-2 ~ A il e a8 &1 & B8 8 2
Silicone resin / ila & % ®|® % & @
A-3|B-3|c-3|D-3|E-3|F3)|G3|H-3 & F 7 ew @ | a5 ae B b
by Ele e 2 22 @ 2 o+
= A-4|B-4]C~4|D-4|E-4 |F-4|G-4|H-4 _I“Il_________________h__o__o_?>_?_'|_®__®_@_?___ =
-] o= P o~ ile e 2 © e o 2 T
A-5|B-5|C5|D-5|E-5|F5)|G5|H-5 o j g e g, B S wg
g || P ¢ =~ k|le e 2 w©vle e o B
A6|B6|c6|D6|E-6|F86]G6|H-E V% 6 Bl & B B WE
o, =, . n L m | e ] 2|2 @ (=] z
A-1|B-71|C-7|D7|E-7 || F-7| G-T| H-7 1 R . @iQ I wf
0 @ [ - T
A-8|B-8|c8|D-8|E-8|F8|G8|H-8 ;. «
L I "i?T?%M[;T?T??T* =
258 \ o~ PWB /  INDEX —J L11| M |1—EJ 19 19 |1 e
| =] T 13 13 13 13 13 13 13 13

\
\_64x EFFECTIVE PHOTOSENSITIVE AREA

EFFECTIVE PHOTOSENSITIVE AREA : 3.0mm x 3.0mm GENERAL TOLERANGE : 0.1
CHANNEL PITCH : 3.2mm
A-1 ~ H-8 : CHANNEL No.

FAD Wo. | CHARNEL Fe. | PAD No. | CHANNEL Ho. | PAD Ne. | GHANNEL Ho. | PAD Ho. | GHANNEL Ho.
a1 AlH-1) 1 AlG-1) b5 AlF-1) b=7 AE-1)
(] KiH=1) Al WG o KIF-1) P KE-1)
1 AH-2) 3 AlG-2) &5 AF2) 47 AE-D)
&2 K(H-2) 4 KiG-1) 8 KIF-2) o8 K(E-2)
i AH-3) &3 AG-3) f-5 A3 -1 AE-3)
-2 KIH-3) -4 K(G-3) b KIF-3) o8 K(E-3)
P AR 3 A 5 A h=7 AEH)
2 KiH-4) 4 KiG—4) gt K1) B KEH
1 AH-5) ] AG-5) = AFE) 1 A[E-5)
12 K(H-5) H KiG-5) s [T =] 5] KIE-S)
k=1 AlH-E) =3 AlG) 5 M) I ATE-6)
2 KIH-6) H KG8) (= K (=] KES)
= AH=T) m=3 AlE-T) 5 AFT) ] AE-T)
] KIH-T) ) KG-T) ] (] mB8 KET
o1 AH-8) o3 AlG8) p5 AT-8) p7 AE-8)
] KIH-8) [ KiGg) b KF8) o8 KE-8)

PAD No. | CHARNEL No. | PAD Ne. | GHANNEL No. [ PAD No. | CHANNEL No. | PAD Ho. | GHANREL No.
-l AD~1) 11 AlC-1) 13 AlB~1) b-15 A1)
10 KiD-1) 12 Kc-1) 14 KE~1) 16 KiA-1)
o) AD-2) e=11 AlC-2) &-13 AB-2) d=15 ALA-D)
10 K(D-=2) =12 K-8 14 KIB-2) e=18 KiA=1)
3 AlD-3 11 AC-3) 1-13 AB-3) f-15 AA-T)
f-10 KID=3) f-12 K(C-8) 14 KIB=3) e=18 KiA-E)
[ AD~8) il AlC—4) 13 AlB-1) h=15 ALAD)
10 KD h=12 Kic—4) g4 K{B-4) =16 KiA-4)
=1 ND-5) el AlC-5) 13 ANE-5) j-18 AAE)
Ho KID-5) Hz KC-5) 1-14 KB-5) 1-18 K(A-S)
=] AD-E) k=11 AlCE) 1-13 AB-5) =15 AA-B)
10 K-8} iz K(C—8) k=14 K(E-5) =16 KA-6)
] AlD-T) m=11 AlC-T) 13 AB-T) n-15 AA=T)
=10 KID-T) 2 Kic=1) =14 KEB-7) m=16 KIA=T)
o9 AlD-8) o1 AC8) 13 AlB-8) p-15 AAE)
=10 K{D-8) iz W) 4 KE-8) 18 KiA-8)

AD-Y) ; Anode PAD of (X-Y) channel
Kix—y) : Cathode PAD of (x~y) channel
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® S14161-4050HS-06

02 5x42=210 02 1.35+0.20 INDEX
. 0. PADNo.a bc de f g h i j k\l
- | | RESINTHICKNESS : 0.15 7} L B U
A1 |B1 | 1| b1 | E1 | 1| e ee | oo o =
2 |l o ) o o
. o~
Silicone resin___ 4 |@ @ @\2 @ @
(=] |
as|es|cs|os|es|ra| 2 s| ¢ 60 | oo o 3
- ) ______5__2_£___@#___@_@_ "
o~ |
R I - e [ O 1| e ee | 22 o =
M 8 |l o @‘@ o o @x
a5 |85 | cs|ps|es |Fs 8|1 ¢ 292 | 22 ©
0le o @‘@ o @
A6 |B6|cse|D6|Es6|Fs n ¢ ¢9¢ | oo
N A 2|e | @ 2|2 2/ ®
g N P8/ 21212121 |
254
11x 2.1 =23.1

EFFECTIVE PHOTOSENSITIVE AREA : 4.0mm x 4.0mm /channel .
CHANNEL PITCH :4.2mm (X, Y) 36x Cathode PAD (metal size: ¢1.0)

A1 ~ F-65 : GHANNEL No. 36x Anode PAD (metal seize: ¢ 1.0)
GENERAL TOLERANCE : 0.1

PAD No. CHANNEL Mo. | PAD Mo. | CHANMNEL No. | PAD Mo. | CHANNEL Mo. | PAD No. | CHANNEL No. | PAD Mo. | CHAMMNEL MNo. | PAD No. | CHANNEL No.
- - b1 AF-1) - - di | AE-1) el K(D-1) - -
a2 K(F-1) - - Y] K(E-1) - | - - - f2 AD-1)
- - b3 ALF-2) - - d3 | AE-2) el K(D-2) - -
a4 K{F-2) - - o K(E-2) - | E - - f4 A(D-2)
- - b5 AF-3) - - d5 | AE-3) &5 K(D-3) - -
2 K(F-3) - - ch K(E-3) - | - - - f6i A(D-3)
- - b7 ALF-4) - - d7_ | AE-4) al KiD-4) - -
a8 K{F-4) - - cB K(E-4) - | E - - 8 AD-4)
- - b9 ALF-5) - - dd |  AE-5) e K{D-5) - -

al0 K{F-5) - - c10 K(E-5) - | - - - f10 AD-5)
- - bit ALF-6) = = dii | AE-6) ell K(D-6) - -
al2 KIF—6) - - cl2 KIE-6) - 1 - - - f12 AD-8)

PAD Mo. CHANMEL Mo. | PAD No. | CHANNEL Wo. [ PAD Mo. | CHANMEL Me. | PAD No.| CHANNEL Mo. [ PAD Mo. | CHANMEL Mo. | PAD No. | CHANNEL Mo.

- - hi ALC-1) il K(B-1) - - ki KiA-1) - -
g2 Kic-1) - - - - 2 | AB-1) - - 12 AA-1)
- - ha AC-2) i K(B-2) - | - k3 KiA-2) - -
gl Kic-2) - - - - 4 | AB-2n - - 14 AA-2)
- - h5 AC-3) i K(B-3) - - k5 KiA-3) - -
g6 KiC-3) - - - - B | AB-3 - - 6 AA-3)
- - h AlC-4) i7 Ki(B-4) -1 - k7 KiA-4) - -
g8 KiC-4) - - - - & | AB-4) - - 18 AlA-4)
- - ho A(C-5) i0 K(B-5) - - k9 K(A-5) - -

gl0 K{C-5) - - - - o | AB-5) - - 1o AA-5)
- - hil A(C-6) i K{B-8) - | - kit KIA-6) - -

gl2 K(C-8) - - - - 12 | ABR-& - - 1z ALA-B)
* A(X=Y) : Anode of (X=Y) channel

K(x-y) : Cathode of (x-y) channel
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® S14161-6050HS-04
25,0
02 62=186
5 == ) 3 8 02 __u_resin thickness: 0.15
135402
e | INDEX
AD-1) AC-1) 1) KIA-1)
A | Bt et | om MPPG chip — | ? e &
Silicone resin —~] KID-1) Kic-1) | A(B-1) AA-1) | o3
) 72 | @ @
AD-2) AC-2) [KIB=2) KiA=2) L
_ _ 7 N @
o A-2 B-2 c2 | b2 koD Kon | ABD  AAD| e
g & o o | o ;
o~ - - T T T T TTTADTY T T AG RBAY T RAAT T -
2 A3 | B3 | c3 | D3 2 oo @ =
& KO- Ko | ABY  AAD
7) 2 @ @
AD4 A KE) KA
A4 | B4 | c4 | D @ 2|2 %
Ko | Kow | ABH | AAD
\ @ @ | [Z] '|| @
A i |III III
o~ 16x EFFECTIVE PHOTOSENSITIVE AREA PWB LA | || 16=Anode PAD
S Tx31=217 "I | | (metal size; ¢1.0)
EFFECTIVE PHOTOSENSITIVE AREA : 6.0mm x 6.0mm * AQX-Y) : Anode of (X-Y) chennel |
CHANNEL PITCH - 8.2mmp (X, Y) K(x~y) : Cathode of (x-y) channel | | cathode PAD
# A-1 ~ D4 ; CHANNEL No.

| (metal size - ¢1.0)
GENERAL TOLERANCE : 0.1

HAMAMATSU PHOTONICS K.K.

www.hamamatsu.com
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