PMT Manual by SarTEC

2RSS Dynode phoyomultiplier tube
N20028S R {EIEE N2002 PMT
N2013Z45EREEE N2013 PMT
N2014855 B EEE N2014 PMT
N2016BS LR EEE N2016 PMT
N201785EBfEIEE N2017 PMT
N2018EL R FEE N2018 PMT
N2021BUER{EEE N2021 PMT
N402185 B fEIEE N4021 PMT
N40228U R {EIEE N4022 PMT
N2031BUEEREEE N2031 PMT
N204 185 EEE N2041 PMT
N4031BLEEBEFEE N4031 PMT
N101285EEBEEE N1012 PMT
N1013B R {EEE N1013 PMT

M101185FitBuRNEE M1011 photon counter

M201 185 FitEdRMEE M2011 photon counter
M2012845FiHEuRNIEE M2012 photon counter

M2021 BSRIEERMIESE M2021 light detector
M203 1B ERNIEE M2031 light detector
M2111BSRISERNIZE M2111 light detector,
M11118. B #5528 M1111 B detector.

M3013%Y B #5iIg8 M3013 B detector

M3111 BB (SIEE LR 1"scintillator probe
M3021EINali¥EAzZRNI2E M3021 Nal scintillator detector
M31 128U ¢gra {EiEstEiR 2 scintillator probe
M3022EINalINKAIRTIEE M3022 Nal scintillator detector
M311 3B B fEIEE &R 3"scintillator probe
M3023E!NaliNkEAIFTIZE M3023 Nal scintillator detector
M40118%:+#8 5t M4011 counting unit
D317-11BUIE=/EEREE D317-11High voltage tube socket for side window
D701A-14B5EEEE D701A-14High voltage tube socket
D4548Y5 ErEJR High voltage power supply

FIEEREL SIS MCP-PMT
RRIBEIRESCEBEFEE Large Area MCP-PMT
N6011EEIREL CFREIEE N6011 MCP-PMT
N6012fiBEtREL LR (FIEE N6012 MCP-PMT
N6014{BIEREL R EIEE N6014 MCP-PMT
N6015HEEIREL CFEEIEE N6015 MCP-PMT
N6021ABEEIRE R EIEE N6021 MCP-PMT
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*Igmﬂ%'ﬁ% i%% Dynode photomultiplier tube

FEEBIHIRE R —TTREISMSSH CIE SHIR B E S AR, BREEENIIMESICESIBRERR
AI10°~10%5 . FTERELCBBIEERRIEBUESASIAIN, DHREECEEEEMNEIDCEEEE.

The photomultiplier tube is a photoelectric conversion device that can convert weak light signals
into electrical signals. It can increase the incoming weak light signals by 10° to 108 times. Dynode pho-

tomultiplier tubes can be divided into head-on type and side-on type accordingto.the angle of incident

light.

TSR EIEEENRER
Structure of dynode PMT
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_ NZOOZ@%'@%%% 0.5" /Head-on type/10 stage_

-8 Tecchnical Specification
wWEHEH/Window material Eﬂﬂﬁ%ﬁi%mhe glass

y _4
S¢EBBERAEHPhotocathode material th

fZazE9/Dynode structure 59 Egg / Linear focused

PEikAE 2 ER/Cathode effec‘tlve diam

SCSIETEE Spectral rewnge 290-650 om

=
g \\?fb STFHERIEERE/Q ncy peak 50 -
g % wavelength |
o o «f
o = RO RE/L us sensitivity 30 100 u A/lm
2 8_ P
10) -
Bt RE | ensitivity == 8 u A/lmf
S
-
jg 'B%@U“ /For an anode sensitivity of 30 100 Allm
o {k =
(]
=2 ‘EEBJE/Supply voltage == 1250 V
W
o) \ ’ 1E%8/Gain 6x10° —
()
»
REEE/Anode dark current 1 15 nA
g 3
R EFEFE/RIse time 2.1 ns
S5 % "
R
T{EIREIRE/Operating ambient temperature -30~+50 C
fiEmLRE/Storage temperature -50~+50 C
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jvaz=Eigca Application

78RR Environmental Monitoring
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_ NZOIS&%EE%%% 11/8" /Head—-on type/11 stage _

s —F 8 Tecchnical Specification

BRI/ Window material HiEEE/Borosilicate gla

SEEE IRk A7 4 Photocathode material IR/ Bialk ﬁ (Av

{EHE45#9/Dynode structure

sudgsgrog
_----

BE AR ER/Cathode effective diameter

linear focused

Q;
SR N EE/Spectral response range 290-650 nm
BFRIEEFI</Quantum efficiency peak )
380 nm
wavelength &

RS REUELuminous sensitivinA 80 u A/lm

EEREUE/Blue sensitivith V 9 11 u A/Imf
PER IS REUE(A d%ﬂ ivity 30 A/Imf
Vo " 4

I1’EEEE/SupM 1150 Y

slejoweled spoyieD ¥ESuyE

3
2 6 __
W 7%x10
i
>
3 140
Q.
[0}
B Ny, o
EEI'L-I— $/Dark N2013-2 300 Hz
2 count rate
o
¢ N2013-3 1000
REFEIR/Anode dark current 2 10 nA
g = _FHRFIE/Rise time 19 ns
o 5 d
S3w
23 TSRS R TTS 3 ns
T{EIREIRE/Operating ambient temperature -30~+50 T
fiRtiRE/ Storage temperature -50~+50 T
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KR Scintillation Counting
SaeE High Energy Physics

IGVAPN Fast Response
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FEETHELECTASHISE

D N2014TYEHLEEBAE | | Liead-on typer10-stage TR

N+ 8 Tecchnical Specification

BRI/ Window material

SEEEBER A1 %L /Photocathode material

{&1845#9/Dynode structure
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ESrglll== Medical Measurement
BENE Radiation Measurement
VAP Fast Response
LA AN Compact Structure
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BN N2016BEHLETHE 1+ Heao-on tpert 1 stage [ NN

N2 8 Technical Specification

HIEARY Window material BRI IR/ Boro%e glass

qup

ﬁ/Box and Linear Focused

SRR AT ELPhotocathode material

f=t84£8/Dynode structure

IR B EZ/Cathode eﬁeotlw \

= X4
- & ﬁ‘éi%ﬂﬂﬁi?ﬁ/Speotral@onseW 290-650 nm
o W
Wk
% =& EFERIEEFE/Quantu iciency
o O 380 nm
] peak wavelength
3 3
g MO RYE /L“w@nsmwty 60 80 u A/Im
D
55 R sitivity 8 11 u A/Imf
\"@/A d itivit 50 200 AlImf
W;‘n E/Anode sensitivity m
m
g =
2 \\\}»{ FE/Supply voltage 1000 1500 v
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o 3 ‘i &#h/Gain 4x10° —
@ B
D
i&ERiR/Anode dark current 2 10 nA
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R
S 3
2o % .
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T{EREIRE/Operating ambient temperature -30~+50 T
fBELE R/ Storage temperature -50~+50 T
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EETNE

Scintillation Counting

Radiation Measurement
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I 201 SERDEHLEERYAE 1+ Head-on typerto-stage [ N NGNNID

i@ Tecchnical Specification

IFIERAH Window material

SeEE AR AT/ Photocathode material
LR/ Dynode structure
JHREE/Shock

#=zh/Sine vibration
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Oil Well Logging

Geological Exploration

Features

MR
INE. REEE

High Temp. Resistance

Ruggedized, Low Profile Structure
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Typical spectral response curve
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Typical pulse height resolution
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I N202 18D 25 mead-on ypers-stage (NN

N2 8 Technical Specification

BRI/ Window material WRREIR IS/ Bo%ate glés
©

SEEEBRMR AR}/ Photocathode material W/ Bialk

{ZELERY/Dynode structure |42 £/ inear focused

BB EE/Cathode effective di { A
JV
BN NS EE/Spectral resp‘onse ran 290-650 nm

BFEE/Quantum efﬁcieh 18 %
%Rﬁﬁ@iELumino@it.ivw 70 u A/lm

B RBUE/ Mw*y 8 9 u A/Imf

AUNYsUSS epoye
IREH]

-
PR R sensitivity 35 Allm
A
o
JE/Supply voltage 1500 1800 3000 V
> ' ~—
>
2 %%/Gain 5x10° —
“
' i&EEm/Anode dark current 3 5 nA

BABPELMER@10nsHEREE@10% &M RE
/Maximum pulse linear current@10ns time 300 mA
width@10% linear deviation

EFAYE/Rise time 1.8 ns

osuodsal
swll |
¥e<Z (Bl
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vg= K¢ Application

ESTNE Radiation Measurement

L= I=0 [Fcatures

e Rz {R Fast Response
KBzt High Pulse Linearity
g"E e,
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Y
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Typical spectral response curve Typical gain.curve Typical linear current characteristics
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_ N402 lﬂ%'ﬂﬁiiﬁ% 2" [Head—on type/10—-stage _

N2 8 Technical Specification

IIEHEH Window material

Eﬁﬂﬁiﬁiﬁ‘prosilicmass

Wak/Bial

SEEBRBR A #/Photocathode material
v
fEIB4549/Dynode structure -and-grid focused

BBtk E R ER/Cathode effective diameter .

= SeENa R EEl/Spectral response range \ 290-650 nm
S a
)
w EFRIEEFI</Quantum efficiency peak.wav 380 nm
% ==\ == 1
; g
% 1 REUE/Luminous sensitivity 60 — u A/lm
o
o
- N4OR1-1 105
9 A
Q
g 5 REUE/Blue sensitivity ‘021 -2 9 = p A/Imf
o
@ D # N4021-3 7
o
v N4021-1 1500 2000
B
e R NA021-2 1000 1250 Alm
sensitivity
N4021-3 100 400
.
3 I{@uioly voltage 1250 1500 \%
e 4
& N4021-1 25x107
o
= S5/ Gain N4021-2 16x 10"
jo
Q
o , N4021-3 16x10°
3 N4021-1 30
REERi/Anode dark current N4021-2 - 50 nA
N4021-3 100
g2
33 g N
Sz W LHEE/RIsetime 7 ns
e &
(0]
TEEIRE/Operating ambient temperature -30~+50 T
iR/ Storage temperature -50~+50 T
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Scintillation Counting

Radiation Measurement

k= A=0 Fcatures
(= High Gain
SRR High Collection Efficiency
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_ N4022ﬂ%%ﬁ‘3& i%% 2" [Head—on type/8-stage _

N2 8 Technical Specification
-

WEEA R Window material i ESSSE Boros%glass

v
SRR #/Photocathode material X ralkgo

{Z1E45¥9/Dynode structure £/ Box and linear focused

‘!

- % JeiEMNSEE/Spectral respons% 3 290-650 nm
2 W
£ EE%jEQQEM%{_E?&K/Pe wavelengw (50 -
% 8 radiant sensitivity
3=
g TR REE/Blue sensitiU 8 10 u Allmf

@ 7 O
> BE*&%Q@EWA@NSitiVity 3 30 A/Im
. oo
o
© 5 T{EH P age 1000 V
Q
ok WaU' 273x10° —
T ! e
- p
’ 4 Mnode dark current 2 10 nA
>~ QW

- ¥

==
8 & EFASE/Rise time 6 ns
-
T EIREIRE/Operating ambient temperature -30~+50 T
LR E/Storage temperature -50~+50 T
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ESTNE Radiation Measurement

ZEF YRR Nuclear Medical Instrument
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¥+ 8 Tecchnical Specification

IR/ Window material
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EBYEFIEAEL/Single PE charge spectrum peak/valley

_EFHATE)/Rise time

asuodsal
swl ]
¥g<(elfH

EHATEE AL/ Transit time spread (FWHM)
T{EIEIRE/Operating ambient temperature

#&5ELRE/Storage temperature

www.Sartecphotoelectronics.com
---Light Innovation by SarTEC---
21



vg= K¢ Application

A

SARTECG

SRR High Energy Physcis

Tk = Features

BEFHER
TRATE]
IR

L

BRI IR R g £
Typical spectral response curve
PMT

A 8 ———{)0SIGNAL OUTPUT
=1 GND
RIER

IG
R IC2
R TC1
R

DY10$3
DY9 $
DY8 $
DY7 $
DY6 $
DY5 41
DY4 $
DY3 $-+
DY2 $
DY1

K

i

=
=
(=

T

==
o

i

el
o

T

o
N

R R Range : 200kQ~1MQ
R Suggest : 600kQ
C1 to C3 :10nF

T

Pl
=
=

Ry

==
43
w
==
T
<

@

N2031 KBS EF ELLE
N2031 PMT voltage distribution ratio
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P800
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IR
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RI5MAX.

93t

18

DT

I 3MAX .

SHORT PIN
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D N\ 2041 B HLEE B85 4 Head-ontyperio-stage [ NEGTN

i~ -+ 8 Tecchnical Specification

Y Window material TR TR/ Borosili&glass\

F¢EBBRIRAZRHPhotocathode material Xl Bialkm

—

{E124£89/Dynode structure = cular and linear focused

S ASEREl/Spectral response range 290-650 nm

B
o} %P |
5% @410 mEFEE Quantum efficiency cm 25 28 %
3
D O v
g 2 TREBIRMIZEER/ Top detection efﬁoieﬂ v 22 24 %
:
TREBITEERIER/ Top collection efﬁciﬁ 0 %
= T /88 &/Supply voltage O‘V 1050 1350 Vv
% a V'S
1\ ‘ ,
i 2%/ Gain 5% 108 __
Zg y 2
% RETH xR/ DaWe@O.Zpe at room temperature 1000 Hz
k)
g ﬁ‘é%é@heyesolution 40 %
,('_D'_ P ‘
[0
3 S FIE Single PE charge spectrum peak/valley 2 25 ==
y &

fMEﬂ/Anode pulse rise time 2.7 ns

IﬁEﬁEﬁf@%‘%&/Transit time spread (FWHM) 25 3 ns

W
s
-
% BOfk%/Pre pulsing 0.1 %
Py
2
3 FEIRfK M/ late pulsing 3 %
2
JEBki®/after pulsing 8 %
TETRZIRE/Operating ambient temperature -30~+50 C
BIEGEE/ Storage temperature -50~+50 T
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Application

=aeHE High Energy Physcis

[l = Features

BETHEE High Quantum Efficiency
HRAYTE] Fast Response
=y Low Noise
0
@ T
k=
&
|
I f
01
800 900 1000 1100 1200 1300
HV/V
BRI Ry B 2 i) e
Typical spectral response curve Typical gain curve
PMT e
A P—+3)——F0SIGNAL OUTPUT FACEPLATE
'TO GND
RITR G PHO?%%T%ODE
DY10+}@7{
R1G:R Q RISMAX.
DY9 &@—{ .
R9 :R C1 2
DY8 &@74 - T RI3MAX.
RS :R K
O S
R7 R
| R.Range : 200kQ~1MQ
DY6 11 )——
& R6.:R R Suggest : 600kQ
DYs $-(1D—+ 1 to C3 :10nF
R5 :R <
DY4 (13 —==9 . z
R4 :R - % 4
DY3 ¢4 — e =
R3 :R
DY2 45—
R2 iR
DY1 (16—
R1 $3R t'f'
K W
N2041 R RBEIRENEILE N2041 B RBENEEHE
N2041 PMT voltage distribution ratio N2041 PMT structure
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SARTEC

_ N403 lﬂ%mﬁqﬁ i%% 3" /Head-on type/8—stage _

s 28 Tecchnical Specification

IFIEHEY Window material (M Borosilicate glass

o
SEEBRR AT HH/Photocathode material WA/ Bialkali

fE1&2E+9/Dynode structure SMFNZEER £/ Box and Linear focused

!
_---

SEEm A EE/Spectral e range 290-650

o
B %
g % B REEIE(E Melength of radiant 420 o
Q & sensitivity . ) )
33 ) 4
o BN REE sensitivity 10 11.5 u A/Imf

y
BE%%&/AnOde sensitivity 3 30 Allm

>
>}
o
= -
S %5 " @/Supply voltage 1000 V
o~ \*A/Gam 2.73%10° —
D
AEERIR/Anode dark current 2 10 nA
o,
2 45 o
o 3 LTFHAdE/Rise time 6 ns
@ ok
D
T ETREIRE/Operating ambient temperature -30~+50 T
&S E/Storage temperature -50~+50 T
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vg= K¢ Application

A

SARTEG

EETNE
GEFN =R

a3 [catures

Radiation Measurement

Nuclear Medical Instrument

BEEDHIRYT High Energy Resolution
SIS ES High Collection Efficiency
100 F

Cathode Radisrft Secsiivitnimaiy

Wareelengthinm

BRI IR R 2%

Typical spectral response curve

PMT

h o

SIGNAL OUTPUT

L Lo &
R10:R

10nF

|

DY8 -
DY7
DY6 ¢
DY5 43
DY4 {3
DY3 ¢+
DY2 -
DY1 45

T

R9 ¢R 10nF

T
R
R
R
R
R
R

T

R8

I

R7 R Range :200kQ~1MQ

R Suggest : 600kQ
C1 to C3 :10nF

)

R6

;

R5

]

R4

f

R3

i

R2 £ 2R

T

R1 :2R HY
T

()

N\
K) (8

wif | K | F [Dyr]py2[Dpy3|Dy4|Dy5 | Dys [ Dy7 [Dy8 [ A |

sk [ 2 2 1]t [ 111 ]1]1]

K: Bitks Dy: #T5Mk: A: FHIK
K: Cathode ; Dy: Dynode:; A: Anode

N4031 3 EBEISEF ELILE
N4031 PMT voltage distribution ratio

Gaind*ES

HWAr

Typical gain characteristics

P16£0.8 5 7620.8 e
BTOMIN. FACEPLATE BIOUIN. FACEPLATE

www.Sartecphotoelectronics.com
---Light Innovation by SarTEC---
26

SHORT PIN

Y W . . Pl S WY N (R j
A _PHOTOCATHODE PHO?%%FT)%ODE
o -
oy |
0! = <
Z <
=]
J
51,581, ~
HEMIK
- SEMIFLEXIBLE LEADS
b =
j z 656 4205

N4031 R RHBENEENE
N4031 PMT structure



AN

SARTEC

FRATSELECTASHISE

_ N 1 0 1 Zﬂ)lﬁfa% %%1 1/8" Side—on type/ 9-stages _

i@ Tecchnical Specification A %

EERA#/ Window material

SeER B A7#l/Photocathode material
B EFR/Proportion of cathode
{&184549/Dynode structure

# S/Model N1012- 1 = N1012-3

&
=
-
>

SeEN A SEE/Spectral response range

il
o B
SW  MEREIBREE/Supply vottage
3
o O
z % Fr R iERE/Product performance
o
D

BEREER R B E/Photocathode
luminous sensitivity

z PR#R BB RBUE/Anode luminous
S sensitivity
D @™ N
5= FRIRAEER (3005 )
s ¥ current(30min later;
3 &
(%2
3 =
g-a &
Sa W
2 Juis TERET B

T {EIRIEIRE/Operating ambient temperature

f&TELEE/Storage temperature
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vg= K¢ Application

I N Environment Monitoring
F SR Semiconductor Detection

EYPR AT Bioluminescence Detection

FEMASEE~  Wide Spectral Response PMIT
A %7 {70 SIGNAL OUTPUT

'4“[—0 GND
R10 a

R9

Sy High Gain

)

DY9 3
DY8
DY7 $)
DY6 $)
DY5 $14
DY4 $)
DY3 $
DY2 5
DY1 9

R8

i

R7.

i

R Range :200kQ~1MQ
R Suggest : 330kQ
C1 to C3 :10nF

R6

y

R5

C

AL

R4

I

R3

T

R2

[

R1

=
E
-

BRES ST I R ety %

- N10128EBSINE} ELLE
Typical spectral responsescurve

N1012 PMT voltage distribution ratio

P28 5+0.
BMIN

AR
PHOTOCATHODE

24AMIN.

8OMAX.

9OMAX.

4941

LU

32.540.5

N101 2B RBEISEENE
N1012 PMT structure
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N2 8 Technical Specification

AN

SARTEC

_ N1013ﬂ)'ﬁ|ﬁ%i§k‘§ 11/8" /Side—on type/ 9—stage_

J¢EEREIR/Photocathode

[E#REFR/Proportion of cathode
{E1845H9/Dynode structure

T {FIIEIRE/Operating ambient temperature

(BEGEE/Storage temperature

= I FHWindow  /Spectral
- material response
(nm)
ARHI/ Quartz o0 oo
glass
p
N1013-2A AXEE/ Quartz
glass

2\
"%

»
4 }0—650

"+
N1013-28 IR
/Borosilicate

N1013-3A Quartz 460650
o
N1013-38 REIRIR 290-650
/Borosilicate glass
AT/ Quartz 160-650

glass

N1013-4

R/ Bialkali
8x 24 mm?
TAHZ/Circular
-30C~+50C
A
-50C~+50C \
y
B R BE/Photoc
) L / G
luminous sensitivity (u )
¥ ®
Min. ,‘ Typ. Typ.
\160 6.7 x10°
» \C )
N 4
VO 60 2x 107
4
40 60 2x 10’
25 40 75x 10°
25 40 75x 10°
25 40 1x 10’

www.Sartecphotoelectronics.com
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FER LR RELE/Anode
luminous sensitivity ( A/Im)

Min. Typ.
200 400
1000 1500
1000 1500
200 400
200 400
200 400

BEERi7/Anode current (nA )

Typ. Max.
0.5 2
2 10
2 10
2 10
2 10
10 50
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SARTECGC

vg= K¢ Application

I N Environment Monitoring

F SR Semiconductor Detection
227/ cp v | Bioluminescence Detection
RIMZIT In Vitro Diagnosis

PMT
HIEMESEE-  Wide Spectral Response T O)-cusiGNAL ouTPUT
it High Gain ol e
AR R High Cathode Sensitivity PO 1 1 p,
o 5N
R8.3R C1
100 ¢ DY7 :>—R7 JR
z DY6+% O 06 VR R Range :200kQ
z R Suggest : 330k
H ovs 1 C1 to C3 :10nF
Eul e iR ~1MQ
3 Y4 1) @T' 0
R
E SPLOR
a8 L R:R
DY2 H-{2)—1
1L R2 R
DY1 $)—- i
R1 2R H
K —HD)
o1 L
100
BRRYSEIH N R gh 26 N1013REHBEINENEILE
Typical spectral response curve N1013 PMT voltage distribution ratio
28 540
MIN
A
PHOTOCATHODE
\ .

2AMIN.

SOMAX.

9OMAX.

49+

U

32.540.5

N1013R%BEREEHE
N1013 PMT structure
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SARTECG

_ MlOl lﬂ%%ﬂﬁﬁm%% M1011 photon counter _

MIOMBLEFITESREENBTEY .. BEX . HFEFSERN
i, EEPRIFHRN. BEUE. AATARNIMI011ELEFIT
HRNRFEZRHE CBEIEE .. SERIRER. (FSHZBEKRA
BY. AF-mEL A, BAIRAEUL, HEEIRE, Btk
THEEETTERRAI R, s LIRE P HERITM.

The M1011 photon counter is mainly used in biology, medicine, chemistry and other fields, mainly
involving weak light detection, precision measurement. The M1011 photon counting detector developedby
our company is mainly composed of photomultiplier tube, high voltage power supply module and signal
forming circuit. Before leaving the factory, this product has been tested in all aspects, switchon the power
supply, the output end and the counting unit can be connected to use. Product performance can be custom-—
ized according to customer demand.

N+ 8 Tecchnical Specification (MEIRESEE25C )

HINFE/ Input voltage ( AAUB 25

BAHABR/Max input current - ) 60 mA
BmEA/ Effective area - 25 mm
GBI BE/Spectral range 290-650 nm

\
I&(EFI</Peak wavelength “ 420 nm

i pkmZ4E/Output pulse logic TTL _

wmEpoRiEE" /Output pulse amplitude 2 25 - v

BRI 2#ET18)/ Pulse pairs resolve time 20 ns

BT EEREUE/Radiation counting sensitivity 400nm A45%10° s opw !
6x10° (HRIERD)

SALMEE) /Maximum linear count rate s
20x10° (HZIEfE )

Ei+#=3) /Dark count 80 200 Hz
—50ME (4EXHR= ) *) /Consistency +10 %
SNBIAREENE®) /8 houFinstability 0.60% 3 %
#ErF tad/Recommended load resistance 50 Q
&E=/Weight 280
T VeSS iR E/Temperature +5~+40 T
Work environment FEE/Humidity 90%RH -

iR/ Temperature -20~+50 T
7RSS /Storage environment
JEE/Humidity 93%RH —
1) REB0Q. 2) REBEAMI0M B EIL AR TTRIEINEEFTS -
3) B¢ 30 e, =8 25T, ik 300s, HEHE. 4) FEIREETE 400~500nm Zi8), RMzsEmtitEeRy 15ks™.
5) IRNgSHHITEERL) 30ks™ o 6) Tkt

1) Load 50Q.

2) After correction, it is obtained by M1011 with the correction function of the northern night vision counter unit.

3) After 30 minutes of light avoidance, the room temperature was 25C, the test was conducted for 300s, and the mean
value was calculated.

4) The light source wavelength is between 400~500nm, and the detector output counting rate is about 15ks™".

5) The detector output counting rate is about 30ks™".

6) No condensation.
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is3eiiEs M Technical Specification

100 —_—————— 250
’h ~
g fr——teot 200 /|
E N 10 8 o = /
{F—ﬁ é E /, 7' .. ‘:m’ 150 l
& B N D .
& = = 100
2" 7 & d
oD
= 0.1
SR 50—
0.01 0
100 200 300 400 500 600 700 5 15 25 35
e (nm) aE (6)
b 0] 0] e EitSfEREECE
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_ MZOI lﬂ%%ﬂﬁﬁm%% M2011 photon counter _

HFIHHBEENATEN . BEF . S5, TEPRS
SR, BENE, ARTHRNIM20 1B FHEURNREZRIRE
FERREIEE . BERIFER ., (SSRIZBIRER. F-mEH 7, B
ZERHTENN, HEER, SEinSTH R TERRIRER. & m
tERE AR P REIIT M.

Photon counter is mainly used in biology, medicine, chemistry and other fields, mainly involving weak
light detection, precision measurement. The M2011 photon counting detector developed by our company
is mainly composed of photomultiplier tube, high voltage power supply module and signal forming circuit.
Before leaving the factory, this product has been tested in all aspects, switch on the power supply, the output
end and the counting unit can be connected to use. Product performance can be customized according to
customer demand.

8 Technical Specification GURIREEEE25C )
IS 7 S TN T AN T

I NEBE/Input voltage

/?115

AR/ Max.input current v-)i)' mA
BE/ Effective area . o205 mm
SN RSB/ Spectral range \ 290-650 nm
I&(EiR</Peak wavelength “ 420 nm
Rk hiZ48/Output pulse logic ‘ ) TTL -
ORI /Output pulse amplitude ‘< 2 2.5 — v
BXmRI2##AT18)/ Pulse pairs resolving time 20 ns
1EEHT R EUE/Radiation counting sensitivity | 400nm 4.5x%10° W
6 x 108 (1R 1ERT )
AT HE?) IMaximum lingar ¢alint fate s
20 x 10°(RIEfE )

B4 /Dark count 80 200 s
—Hit (18%RE) *) /Copkistency +10 %
8/NIIATREES) /8 Mo instability 0.60% 3 %
¥R E/Recommended load resistance 50 Q
S8 /Weight 445 9
TEERiE0) i2E/Temperature +5~+40 C
Work.environment YEE/Humidity 90%RH —=
EHERES) /Storage mE/Temperature -20~+50 T
environment J2EE/Humidity 93%RH --

1) &AF50Q .
3) B8 30 oS, =R 256°C, Mid 300s, HEE.
5) PRSI HITEERL) 30ks™ .
1) Load 50Q.

)
3)
value was calculated.
4)
5) The detector output counting rate is about 30ks™".
6) No condensation.

2) RIEFAM2011E SIS AR SR TTRIETIREFTS «

4) FERRISTE 400~500nm Z[8), IFRMZREHITEERL 15ks ™',

6) TiREE.

2) After correction, it is obtained by M2011 with the correction function of the northern night vision counter unit.
After 30 minutes of light avoidance, the room temperature was 25C, the test was conducted for 300s, and the mean

The light source wavelength is between 400~500nm, and the detector output counting rate is about 15ks™".
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is3eiiEs M Technical Specification
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_ MZOIZ@%%%I‘&%M%% M2012 photon counting detector _

M20126Fit BURNIZE R B CRFIEE . SERIRERLAR LR pl B iR 4E A Y
BRYEECAHEIRNEE . FRE R, SSHRERRARMNE, BRRFERERR, &
BHiE ST R TERRI AT A

The M2012 photon counting detector is a high sensitivity photon technology detector which is com—
posed of head—on photomultiplier, high voltage power supply module and comparativeforming circuit.
Before the product leaves the factorch parameter point has been preset as the optimal:value,the user only

neey, eads to switch on the power supply, the output terminal and the counter can‘be used.

st 8@ Tecchnical Specification (MRFRZRE25C )

7 N RN T KT

B E/Input voltage ™ .75-+5.25

BRABEANER/Max.input current J 100 mA
BmL/Effective area 22 mm
SEiEN RSB E/Spectral range \ 290-650 nm
(2 /Peak wavelength ) 420 nm
i kod28/Output pulse logic | IETTL -
mdpkHiEE/Output pulse amplitude 2.2 25 v
IR BUE/Sensitivity of counting 400nm 4.5%10° s-pw!
- 1.0x 10’
BT Maximum TRIERT o
linear counting 4.0x107
RIEfS

Zi+%0°) /Dark noise 100 200 5!
8/ IR EEY)/8 hotifgof instability 1% -
BRhS o #Ad 8)/Pulsepair resolution time 17 ns
= mE/Recommended load resistance 50 Q
BE=/Weight 220 g
T{EINE/ iR/ Temperature +5~+40 T
Work environment FEE/Humidity Max. 90%RH ==

iBE/Temperature -20~+50 T
FHOIAES/Storage environment

FEE/Humidity Max. 93%RH ==

1) ®#E50Q, 2) BEHEKH; RIERIAM2012fTE; RIEFAM2012E&ETHERITMA01 1R ETIEERTS
3) E30min/Zilliat. 4) RS HITHEEE30ks EA.

1) Load 50Q.

2) Random pulse; M2012 income before correction; After correction, it is obtained by M2012 cooperating with the correction
function of counter unit M4011.

3) Test after 30min of light avoidance.

4) The detector output counting rate is about 30k/s.
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SARTEC

I M 202 1 RIS ER vizo21 iont detector | INGEG_

M2021UFEIRNES R HIH B EBISIEE . BIRBRFIMABIRER. ¥
EAEERHIBERESEI-VIARZE B ERLHES . ZUHRNEEATLA
KARFE R AT B EE R T I S U s

M2021 light detector is composed of head—on photomultiplier tube, power supply cirecuit and amplifier
circuit. The current signal output by the photomultiplier tube is changed into a voltage output signal after 1-V

amplification. The gain of the light detector can be controlled by resistance adjustment or voltage adjust—

ment.

Technical Specification (MAAERE25C )
HAEBJE/Input voltage \ +11.75~+12.25 \Y,
BABNEBR/ Max.input current ““ 150 mA
BYER/Effective area ‘ ‘\ ) ®22 mm
SN NSEE/Spectral range ' \, : 290-650 nm
IB{EiR</Peak wavelength A 420 nm
HEZIZHIEB R/ Remommend control voltage \ ) +2~+4.5 (BIABEH10kQ ) \Y,
iR eEREE" /Cathode luminous sensitivity, ‘v 90 u A/lm
BEMRiESY RE1E") /Cathode radiant MIVIN 100 mA/W
PERAEST REE " /Anode radiawfsw 2x10° AW
SR B (-3dB)/Frequency b!W DC to 20 kHz

Th-EBE %ﬁtb/ourremaanersmn fator 1 V/pA

RAL EEBJHjEEJj_mA wwput voltage 5 V
,&D%WR pMse 4 mV

- [ h 4
EgWht ‘ 220 g

iBE/Temperature +5~+40 T
T{ETRtE/work environment

FEE/Humidity Max. 90%RH -
TFHORES/Storage imE/Temperature -10~+50 C
environment BE/Humidity  Max. 93%RH —

1) EHEBET4V.

2) taEEEIMQ, EBE22pFilliz.

1) Control voltage +4V.

2) Load resistance 1M Q, capacitance 22pF test.
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M2031 light detector is composed of head—on photomultiplier
tube and power supply circuit. The light detector directly outputs
the current signal, and the gain can be controlled by resistance

regulation or voltage regulation.

s %8 Tecchnical Specification

(RIS

BE25C )

S¥/Paramater #54/{&/Description/value EAf7/Unit

W NEBE/Input voltage \

BAINER/Max.input current “
A

BER/Effective area V\ 1

N

B RSEE/Spectral range .
IE{E1</Peak wavelength A
BAF SRR/ Max.average output signal cur& ‘
HEFFIEHIEE/ Remommend control voltan

+1,.76~4+12.25
150
22
290-650
420
100
+2~+4 5(FEINRHL10KQ )

BiRsEEREE" Cathode lumin W 9
EikiEsT REE" /Cathode radiant se 100
-
PEiRzESY REUE ") /Anode ra itivity 2x10°
KEEERYDark Currenth U 10
e ) Ripple noife ) 4
) ‘ N4
E2\gio W) 220
> iBE/Temperature +5~+40
T{E¥E/work environment
SEE/Humidity Max. 90%RH
iBE/Temperature -10~+50
FH9R1E/Storage environment
MEE/Humidity Max. 93%RH
1) BHEBE4V, 2) thE50Q.
3) E30minEMz o 4) EFEEIMQ, BE22pF.
1) Control voltage +4V. 2) Load 50Q.
3) Test after 30min of light avoidance. 4) Load resistance 1M Q, capacitance 22pF test.
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URMEMRNNESENR, JUXRAZAN (BERDE
FEREVETS ) fEHiga.

!

The M2111 photometric detector developed by our company is mainly used in high energy physics,
vitro diagnosis, precision measurement and other fields. M2111 photometric detector consists of side
window photomultiplier tube, high voltage power supply module and amplifier circuit. The product has the
advantages of simple and convenient, high reliability and high detection efficiency; and can be controlled by

multiple ways (voltage regulation or resistance regulation) gain.

-2 8 Technical Specification

H\FBE/Input voltage

(MRIAEEE25C )

4
15125 v
‘A‘ 100 mA
\) ’ 8x24 mm
00

ERABIANER/Max input current

B EFR/Effective area

SN RSB El/Spectral range ‘ 1M 160-650 nm
E5 REEIEEFI</Peak wavelength of radiant sensitiyity \ 420 400 nm
$z#F8/E/Control voltage J +2~+5 \
B BB R EUE/Cathode luminous sensitivity . 250 60 u A/lm
PEtRiESY R 8= Cathode radiant sensitivity 70 25 mAM/
R RELE "Output luminousSemsitivity 1.2x107 4x10° V/im
mdiEst REE2Output ardiant sénsitivity 35 1.7 V/nW
£IHtY/Red and white ratio 0.3 == -
I\VEELE/IV conversion ratie 0.05 V/uA
SRR PEE" Maximum linear output voltage 5] vV
siEE V9/Offset Voltage £2 mv
SLRIEE/Ripple’noise 4 mV
$REREES/ Frequency bandwidth 500 KHz
H2/Weight 225 g

i&E/Temperature +5~+40 C
TEEREE/work environment

FEE/Humidity 90%RH ==
1 HIRE/Storage BE/Temperature -20~+50 C
environment SBEE/Humidity 93%RH —

1) =HIBE: +4.0V, 2) AFHEKE: 400nm. 3) SRS E: 30min.
1) Control voltage: +4.0V. 2) Wavelength of incident light: 400nm. 3) Preheating time: 30min.

www.Sartecphotoelectronics.com
---Light Innovation by SarTEC---
41



is3eiiEs M Technical Specification

A

SARTEC

10
B
£
2 1
i = H
& N a0
B AN =
= \ :
7 e
%" =
& X
0.01
200 300 400 500 600 700 800
B (nm)
eI 0M Eh %

Spectral response curve

s INeinaspsdeN) \\iring And Gain Adjustment Method

1.0E+07
/
1.0E+06 /
Zz
1.0E+05
=

1.0E+04 ‘ |

2.5 3 3.5 4 4.5 5

I RV
eaSrEIe B EERL

The gain varies with the control voltage

EFiZAIIED Outline Dimen$iofial Drawing

33 | 600

54.5

24

12

L

8x24
EFFECTIVE AREAL

4-M37 5

|

4.5

el EI:TEE

YHERTE (Baffimm ZKAER )

www.Sartecphotoelectronics.com
---Light Innovation by SarTEC---
42

23

40

4t

2-2-M37 4

ST EFFE R




YW

B M1111%Y B RIS mi111 5 detector NG

M111184 B FRNEFRETSNE(TEE p 92, REMBAITIEE
BEfBT iz AT IREAEI *%&A 2. RS . AREMERNIM1111
BB RNREZRHREEEEE . SEBRER. (SSARE. Nk
IRERR

FREEERSE. IRESRRISESENR. £H 7, 2
LRI, EERIR, Bt S e TEERI &R,

M1111 B detector can measure low energy B ray, because of its excellent anti—interference ability,
can be widely used in environmental detection, precision measurement, scientific research and other
fields. The M1111 B detector is mainly composed of photomultiplier, high voltage‘power supply module,
signal forming circuit and scintillator .

The product has the advantages of simplicity, high reliability and high detection efficiency.Before leav—
ing the factory, it has been tested in all aspects, connected to the power supply, the output end can be used

with the counting unit.

s 28 Technical Specification CURFRERE25T )

_--

BN E/Input voltage +12.5

BAEBR/Inputcurrent ‘ \ , 70 mA

BREOER/Effective area Q ‘ ®10 mm
HH Bk oRiZ258/Output pulse logic \ EETTL --
HH BRI E/Output pulse amplittde Jv 5 2:(0)./5) vV
HHEBKREE/Output pulse,width 500£100 ns
AEIT#EE=/Background counting rate 3 s
Wlt+# =1/ Observed counting rate 8.8-9k s
VN A FREMED 1hour instability 0.2 0.4 %
iBE/Temperature +5~+40 C
TSR/
WorgCRVIrORgeNt & m/Humidity 90%RH —
= TR . BE/Temperature -20~+50 C
Storage environment 2R /Humidity 93%RH L

iE: 1) 55360 u CIRY“CIRINE, TREEERNEE3MmM,
2) VNSRREEINIEE: RURSRETEEAE10.0+0.5ks ™, REFMEIEREREN4mIn, SEKIERIRE1SMEE (1/\87) ,
IHESEHIENS MESHENREEXE, EEIK3E (30) , BBEFNEAEN /NS TERREEIRE,

Note: 1) Test with a 60 u Ci "“C source 3mm from the detector.

2) 1-hour instability test process: The count rate of detector acquisition was 10.0 £ 0.5ks™, the collection time of each data
was set as 4min, and 15 data were collected cumulatively (1 hour) for each set of data. The absolute value of deviation between
each value of each set of data and the mean value was calculated, and the three groups were tested continuously (3 hours). The
maximum value of the three groups was the 1-hour operating instability test value. The maximum value is the one—hour operating
instability test value.The maximum value is the 1—hour operating instability test value.
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M3013 B detector can measure low energy B ray, because of its excellent anti-interference ability,
can be widely used in environmental detection, precision measurement, scientific research and other
fields. The M3013 B detector is mainly composed of end window photomultiplier, high voltage power
supply module, signal forming circuit, scintillator and so on.

The product has the advantages of simplicity, high reliability and high detection efficiency. Before
leaving the factory, it has been tested in all aspects, connected to the power supply, and the output end can
be used with the counting unit.

s —F 8 Technical Specification (MHIRERRE25C )
I el T T
HINEEE/Input voltage \ +115~+125
ERAIARER/Max.input current Ns 60(+12V); <10(=12V) mA
BYEOFR/Effective area ) ) 25 mm
i BkohiB 48/ Output pulse logic ' TTL .
i BOHIEE/Output pulse amplitude 5+0.2 Vv
i pKhESE/Output pulse width 500+ 100 ns
ARIEITH%E/Background countingrate 3 g
W% /Observed counting rate 26.5-28k I~
/NI 1 hour instabllity 0.2 04 %
2/ Temperature +5~+40 T
T {EEREE/Workienvironment
YEE/Humidity Max. 90%RH =
iBE/Temperature -20~+50 T
FENE/Storage environment
YEE/Humidity Max. 93%RH —

iE: 1) EF60 u CIRY“CIRIK, IREEEIRIEE3 MM,
2) VNEAFEMENIRISTE : IRNESRERITHEERTES.0 £ 0.5ks ™!, RES M EUEREMA4mIn, BESUIRRILRE1SMURE (1/08) , &

BEHENS MESHENRENENHE, EENHE (30F) , RIEFNEAEA 1IN TERMSEENRE.

Note: 1) Test with a 60 u Ci "“C source 3mm from the detector.
2) 1-hour instability test process: The count rate of detector acquisition was 6.0 = 0.5ks, the collection time of each data was set to
4min, and 15 data were collected cumulatively (1 hour) for each set of data.
The absolute value of deviation between each value of each set of data and the mean value was calculated.
The three groups were tested continuously (3 hours), and the maximum value of the three groups was taken as the 1—hour operating
instability test value.
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RATARM31 11 IMRAERSL 2 ENal IR . SR EEEHEK. B
THEBRESYIERT. i, £REHR. IRUsFER, %2
RIFBF TR, FEIET . XSHEESSEnHT. imF el .

The M3111 scintillator probe developed by our company is
composed of Nal scintillator, photomultiplier tube. Due to its
outstanding energy resolution, high optical yield, simple use and
high reliability, it is widely used in industrial detection, radiology,

X-ray fluorescence analysis, oil well detection and other fields.
v —F 8 Technical Specification (MR EERE25TC )
v

& AEEE/Application voltage \V;
EERPMTEE/Applicable to the PMT W?) —
IR A 2R~ /Effective size of scintillator Py CDZM mm
1B 0%3 Interface type a |\ BNC. SHV -
BEE DR (137Cs)V/Energy resolution \‘“ <85 %
TETRIE/ i®E/Temperature ‘u ¥ 0-+40 C
Work environment sger/Humidity Wy - <90%RH --
FHEE/Storage  BE/Temperatuf® W 20750 ¢
environment Erﬁ/Humidnv <93%RH -
iE: 1) ERYCsHETRME, RUEEETEBNEEIRS.

Note: 1) The output state of the detector is adjusted by using '¥’Cs radioactive source test.

ENiAIIED OutlineDiménsional Drawing
19£0.3 | 175 -l
-
SHV
® E
BNC S
IMERTE (2ffimm)
e s ALnl S
ZO2E8Y /Interface type SHV#:[/SHV interface | BNC#[/BNC interface

T2V e e
#EOE Y Interface definition /+w2v+ pomjef%updy {E5#0/Signal interface
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RABARAIM3021ENalMFARNES 2 ENal MR SeraEE
B, BEER. AIEMARFERNISEERMRIEE. ATHEEGRE
DYEGF . JoTaE . FRER. TRUESFER, WOZNAT IR
W, METETT . XETESIS DT, THHAENEIE .

The M3021 Nal scintillator detector developed by our company
is a highly integrated detector composed of Nal scintillator, photo—

multiplier tube, high voltage module, preamplifier and so on.

Because of its characteristics of good energy resolution, high light
yield, simple use and high reliability, it is widely used in industrial
detection, radiation medicine, X-ray fluorescence analysis, oil well

detection and other fields .

¥+ 8 Tecchnical Specification (HIREEE25C )

2 ¥ /Paramater SEE/Range B 7/Unit

BB E/Input voltage +11.5~+12.5 \Y
RABMABR/Max.input current Avv 50 mA
NIRIRB R T /Effective siz@sWr ®25%25 mm
i HE SR ME/Output sigrﬂw Tk E/Negative -

HHESRED/ Output sémplitude 1 V

BHESIEE ( Ma@HMmal amplitude 6 Y,

ﬁE%ﬁ?ﬁf%(”‘)/M resolution <85 %
T veTRds/ \ {2 E/Temperature 0~+40 T
ot V”Oje”t S2EE/Humidity <90%RH —

< . ,
EHIRE/Storage iBE/ Temperature 20~+50 C
OISR 2R/ Humidity <93%RH -

1) FERYCsHETRM, ERNEEL ETE RS,
Note: 1) The output state of the detector is adjusted by using *’Cs radioactive source test.
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RABEFRMI 2R 2 ENal ANRA . SEREEE D
[EFBER4ERY . ATEHEBREDHERL. SXr-dis. £REHR. 7
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The M3112 scintillator probe developed by our company
is composed of Nal scintillator, photomultiplier tube. Due to
its outstanding energy resolution, high optical yield, simple
use and high reliability, it is widely used in industrial detection,

radiology, X-ray fluorescence analysis, oil well detection and

other fields.
i+ @ Tecchnical Specification (MEIRERE25TC )

& E/Application voltage > t 0~+1250 V

\
BEEPMTE S /Applicable to t%» N4021 --

KRB R T /Effectiv zw
scintillator ©50x50 mm
= N 4
FEO XA Interface type BNC. SHV --
N
D4
ﬁ‘é%ﬁiﬂ?” /Energy resolution <85 %
imE/Temperature 0~+40 T
EIRIR
k environment
EE/Humidity <90%RH ==
BE/Temperature -20~+50 T
FIAE/Storage
environment
MEE/Humidity <93%RH -

iE: 1) ERYCsHETRNE, WUssHATHNEEIRES.
Note: 1) The output state of the detector is adjusted by using '¥’Cs radioactive source test.
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RREIARRIM3022EENal AXFAERTIEE 2 ENal A SEEEE
BE. BEER. IERASRFERNSEERIRNZE. ATHR
BREEDYIERYF. s, EAER. URMEFHR, W 2N
FRFTAARN ., MEIET . XIS ntr. Bl .

The M3022 Nal scintillator detector developed by our com-—
pany is a highly integrated detector composed of Nal scintillator,

photomultiplier tube, high voltagemodule, preamplifier and so on.

Because of its characteristics of good energyresolution, high
light yield, simple use and high reliability, it is widely used
inindustrial detection, radiation medicine, X-ray fluorescence

analysis, oil well detectionand other fields .

Technical Specification (ML ERE25C )
BABE/Input voltage \ : +11.5~+12.5 \Y,
BABANER/Max.input current } 50 mA
NIRRT /Effective size ofsscintillator ®50%50 mm
mHEEWR4/Output signal polarity Tk tE/Negative -
HHESRBE/Output ‘'signal @amplitude 1 V
REREHESEE/Max output signal 6 \
amplitude
BEE D SR (131Cs)/Energy resolution <85 %
T e/ iRE/Temperature 0~+40 T
Work Bmyironment o e/t midity <90%RH —
RS /Storage iEE/Temperature -20~+50 C
environment 2R/ Humidity <93%RH -

1) FERYCsHETRUL, RUSsH BTN RS
Note: 1) The output state of the detector is adjusted by using '3”C s radioactive source test.
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Note: The potentiometer adjustment interface is used toradjust the internal high voltage, adjust the high voltage

clockwise to increase, and adjust the high.woltage counterclockwise to decrease.
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The M3113 scintillator probe developed by our company is
composed of Nal scintillator, photomultiplier tube. Due to its
outstanding energy resolution, high optical yield, simple use and
high reliability, it is widely used in industrial detection, radiology,

X-ray fluorescence analysis, oil well detection and other fields.
s 58 Tecchnical Specification (MARIRERE25T )

Z#/Paramater EB{Y7/Unit

SeEl/Range

iEFEBE/Application voltage O~ﬁ0 ‘(r V
-

BB PMTELS/Applicable to the PMT -

IR G R I /Effective size of scintillator 4 <D75><7J mm

EOZER /Interface type - ‘NC\SHV --

BEE PR (1?7Cs)V/Energy resolution <85 %

U :
TEHRIR/ iBE/Temperature \ ) 0~+40 T
A

Work environment SEEE/Humidity \ <90%RH ——
sIStorage B/ Temperatug R ~20e0 E
environment ‘}EE/Humidh\’ <93%RH _

iE: 1) FERYCsHETRENE, RURSEITETBAE IS
Note: 1) The output state of the detector is adjusted by using '¥Cs radioactive source test.
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RREAARRIM3023EENal AN ARNUIES 2Nl ARKAR . SEeBfE
BE. SEER. AIERASRSFERNSESRRNZE. HTFHR
BREEDHEY. e, FAER. URMSSER, WZM
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The M3023 Nal scintillator detector developed by our com-
pany is a highly integrated detector composed of Nal scintillator,
photomultiplier tube, high voltage module, preamplifier and so

on. Because of its characteristics of good energy resolution,

high light yield, simple use and high reliability, it is widely used in

industrial detection, radiation medicine, X-ray fluorescence

analysis, oil well detection and other fields . %
4

s —F 8 Tecchnical Specification (MHFRERRE25C )

2 #/Paramater ;2 [ElRange BB {Y/Unit
. J
BAEE/Input voltage +11.5~+12.5 V

RABABRR/Max.Input current \ 50 mA
KRB R T /Effective size of J
scintillator ®75%75 mm
BH{EESMME/Output sigral pelarity Tk E/Negative --
HmEESEED/Output signal amplitude 1 V
RABEESIEE/Max output signal
. 6 \Y
amplitude
BEE PR (13Cs)/Energy resolution <85 %
mE/Temperature 0~+40 C
TYERREE/ ’ P
Work environment
2 E/Humidity <90%RH ==
mE/Temperature -20~+50 T
FraIRE/Storage
environment
EE/Humidity <93%RH —-

iE: 1) ERYCsHETRME, WmusH T EBHmEIRE.
Note: 1) The output state of the detector is adjusted by using ¥’Cs radioactive source test.
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/Interface definition +12VEIN/+12Viinput =SHiA/Signal input
g /iSRS /7-pin BNCEEL(ES4:/BNC
ficé/Wiring ,

connector power cable connector signal cable

T BRI AT N R, E AT R, T N
Note: The potentiometer.adjustment interface is used to adjust the internal high voltage, adjust the high

voltage clockwisetarincrease, and adjust the high voltage counterclockwise to decrease.

SHL T EFFE R
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_ M401 lﬂﬂﬁﬁj—ﬁ M4011 counting unit _

M401 11+ e TR IETH A= HI R IR L RER .
BT EE S AR S ANER RS EEE /oL
2REA. RS EE. ZRFNBEFRAE.

The M4011 counting unit includes counting control
circuit and upper computer acquisition software. The
counting unit can be used directly in combination with a
photon counting detector or scintillation detector as a
counter. The counting software has a simple and easy

user interface.

s 28 Technical Specification (MRFRERE25C )

N T 1B

. Q‘@)\%‘%EW IE@3.3VTTL(RASVTTLEF)

o (EsprEE > 10ns
PN 50Q

\ ) ium= 8
i &u' BA = 5x107s
(N, sxrum 2%
BiE N/ R S E 10~655350ms

@ 4
s ¢ J 0~255ns
IV N +11.6-+12.5V

A 4

1= RS232

z5 WindowsXP/7/10

mE 0~+40 T
TR

RE <90%RH ==

im = =20=++50 T
B

ZE <93%RH ——

1) BRSSP H [ AR B LA AR B MRSt TIR B
1) The pulse pair resolution time needs to be tested against the matched detector performance.
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AN Function Introduction

WA

SARTEC

- IEBIETTLRE K PITEL, BIYRS-2324%00

BNERTEN;
- RS EIATE;

- REREMRIERE R
(EXFHEIRNIER U () ;

- EREIRAFER: 19200

- Count the positive logic TTL level pulses and input

them to the computer through RS-232 interface;

- Gating time is adjustable;

* Built=in linear correction program (for use with photon

counting detectors);

- Serial port baud rate: 19200

(\rdafs, S8R, 16IFIEAL, FTARRAL).

EFiZAIIED Outline Dimensional Drawing

(1 bit start bit, 8 bit data bit, 1 bit stopbit, no check bit).

75

54

21

46

21 21

12.5

33
%

SIGNAL IN

ﬁﬂ#
.

s
e

4

BT RS232 / DC IN

YHERTE (Bfimm EKAIER )

EEs b

BO2ER /Interface type

2 EO/2-pin interface

BNC £:0/BNC | DB9 £3:L/DB9

interface Female

Oz X/lInterface

definition

+12V BIN/+12V input

S5 HA/Signal =St
input /Signal output

Fe £k /wiring

2 gL BB /2- pin
connector power cable

i BSLEE T YR NS A, R B R R, R A RN

Note: The potentiometer adjustment interface is used to adjust the internal high voltage,

adjust the high voltage clockwise to increase, and adjust the high voltage counterclockwise

to decrease.
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- D317-1 lﬂwm?ﬁ‘%‘m%m D317-11 high voltage tube socket for side window -

D3M7-1MNESESEE, KA+15VEERA, 50k QEE{Uz§50-5VEEE
&, ERERLE. TBFRARED ERRBERDERLT, AJELCEEGER
BRENERBLEE. SrmERTNEELBEEE, BEAERBEENES.
MRNRER . SORIRAREML SR,

The high voltage tube socket uses + 15V voltage input, 50k Q potenti—
ometer or 0—-5V voltage control, easy to use and convenient. The main

feature is that the built—in voltage divider adopts active voltage divider design, which can make the.photomultiplier
tube have high DC output linearity. This product is suitable for side—on photomultipliertube, which has the advan-—

tages of high linear DC output, wide output voltage range, fast response speed, low ripple noise and so on.

s %8 Tecchnical Specification

IEBRAPMTELS/Suitable photomulttiplier tube ‘“ MEEY/side-on PMT -

)

& h

BB E/Input voltage +15+1 V

%I \EB7%/Input current!” 2 80(Max) mA

1 -HFB E/Output voltage ( \ 0~-1250 vV
e 2 4

0~+5Va50KQEE {728

BB /EI=#I75 50/ Voltage control mode , -
o P , /potentiometers
H B [E/Reference voltage ‘I 5.33 \Y,
PMTégith gtz (-10 ot SR "
/The PMT outputs a lineag currént value'’ (~1000V )
o
BNEZEEZR/Input regv 0.01(Typ) %
s ) |
BIRTBES J:%” /On-off transient response rise time 2’ 80(Typ) ms
ol » 0
BERHUT empe‘ature coefficient 0.03(Typ) %/C
BE*&E@JWW%@ )3) /Anodic output ripple (peak-to- B Y
peak)
T/EiBE/Operating temperature 0~+40 T
T/EiRE/Operating humidity <70% =
1) &EHBERENNTF2%. 1) Linear current variation is less than 2%.
2) BEZEH0~99%. 2) high voltage change 0~99%.
3) MiXHE20MHz, REEEIMQ. 3) test bandwidth 20MHz, load resistance 1M Q.
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INNESE58) Dimensions and Wiring

Z45Cable BB E#=\Voltage control EBREEHIResistance control

Ek/Yelow line

B£k/White line

24%/Black line

22%/Black line
FRiftk/Shielded wire

PHAR L3

o (R

M ()
FEFEfE (3 )
RS (H6)

==

{

500

YHERTE (Baffimm KKTER )

ST EBFA R
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_ D701A- 14@%&%& D701A-14 high voltage tube socket -

AABRERHID701A-145EERE, KA+ 15VEBERAN, 50k QAR
O-6VEBEEH, EABEESE. TERRARNEDERKAGRDERIT, AL
BEEZERERENERDEEE . A REMATN2013ELEEIEE, BAER
Wbsts. BEREEERE. WAIRER. SGRERREA.

The D701A-14 high voltage tube socketr developed by the company

uses =15V voltage input, 50kQ potentiometer or 0—6V voltage control, easy

to use and convenient. The main feature is that the built—in voltage divider
adopts active voltage divider design, which can make the photomultiplier tube
have high DC output linearity. This product is suitable for N2013 photomulti—
plier tube, which has the advantages of high linear DC output, wide output

voltage range, fast response speed, low ripple noise and so on.

s —E 8 Technical Specification (MHEFRERRE25T )
}ﬁﬁ/{EDescription/\/alue E{wunlt
BRI EISE/Suitable photomultiplier tube (\ ®©28mm IRESEE —
HINEBE/Input voltage - +15 v
P )
gNER " /input current! ‘) BoAfE/max. VCC: 85, VEE: 20 mA
N 4
-3dB#Es/4ed width BEUE/yp. 8 MHz
124/Gai \ %4 SRRE/yp. 0.3 (RAEMEHI MQ) ViuA

N )
‘%ﬁMOutput signal bias BREME/yp. 10 mV.
fier

MRR
SSIRE/4068/Output signal
= 10 mV
'noise/ripple BA{E/max.
y
kR HE/Output pulse polarity TEARIE _
HEBEBE/Output voltage range 0~-1500 Vi
=ERE/High-
voltage power  fgiH &% F/Oouput voltage referenced 5.2 v
supply
HItHXF/Output relation Vo=-250 x VVadj _

1) TeBfEEE.
1) Without PMT.
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INDESTEZ5d) Size and Wiring

EEEEER

“Zigcable B E#=Fvoltage control FEfE#EFIResis lanca contro
T#%/Red line
ZF%%/Green line

=r/Yellow line

B/ White line
24/Black line
2%/Black line
EiZe/Shielded wire

|
& ’
| - o
IEENE
@ 10.5%0.72
N l ) " " "
LI \

500

!
SHERTE (Bfiimm KIRFEH )

SHNLTTESFA K
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FRETSELECTASHISE

_ D454E§!—%E'ﬁﬁ D454 High voltage power supply-

D4S4ABERIREE—MEANBEEERITN. NEZENSEE
B®, MeefeE, BRMFEPIIEEEK,
D454 high voltage power supply is a small and compact high

voltage module specially designed for photomultiplier tubes, with

stable performance and strong self—protection function.

s —E 8 Tecchnical Specification %

i—“é%/’f\” odel 7 8M7/Unit
HI\EBEBE/Input voltage range
N nput curent”  Z=#ino-load
) H B ESBEl/Output voltage range
{RilE 48 HFE T El/Ensure output voltage range
#HEERY Current output?
i \BEe=2 nput regulation?
tiEEE=" oad regulation”
0 (12-18)"VRipple (peak-to-peak)’

HiHREE (8/\F ) /Output stability (8 hours)
e I 75 = /Output voltage control mode

=i \BBH1/Control terminal input impedance
2% F/Reference voltage

I ELTE/Output voltage calculati

B WTER A R_ FHAsE)2)
/On-off transient response rise time

IBEEH? Temperature @

T{ERE? /Operating temperat

idity?

perature

E5/Weight

{R3PTIRE/Protect function

1)ERKEHBEL.

2)EmR AR LB ENR AR HEBRAL .

M. FBEAF2.5MQ, REREaks. BRIRETER.

1)At the maximum output voltage.

2)At the maximum output voltage and the maximum output current.

Test conditions: Load resistance is greater than 2.5MQ, it should be avoided to use in strong magnetic field and acid—base environment.
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iS3:RiEs A Technical Specification

T DLEEfI 2 DOER R ( s R4S I s i 2 ]
Note: The above control curves are taken as examples of positive high pressure
(the negative high pressure curve is the same as the positive high pressure curve)

ke S

Output voltage control chart

O |

‘L‘ L___J___ﬁ‘?m
= I
T ' |

7,2‘.5‘4_ B

- 19.92 0.03

IMERTE (BAfimm )

outline dimensional drawing (unit mm)

e WU WEIENIE SIS
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BRI vee-pur

MCP-PMTEZRJEERR. MBEREEERATEREN, EFEBRFNEEBRNEZ A MBE
M. SIS SIREEEBIANG, MALYCEF, EEREBRZIFHEREBZIVERT , MsZHBEE
WHITEFEE, REENANBHESWRRER, fIESEEE, NMIIXEEFERFMESIESH
P8

MCP-PMT mainly consists of a photocathode, a microchannel plate multiplication system and an
anode. The multiplication system contains a single or multiple microchannel plates. When the weak
light signal passes through the photocathode, it will excite the photoelectrons, which will be transported
to MCP for multiplication under the proximity—focus electric field or the electrostatic focusing electric

field. Finally, the amplified electronic signal will be received by the anode and output through the signall

line, so as to realize the detection of single photon.and other weak signals.

MiEEiRE X BISIEE
Large area of MCP-PMT
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_ ﬁﬂﬂﬁﬁiﬁmﬂ%@ﬁfiﬁ% Large Area MCP-PMT _

RERMEERECBEIEE R — TR A UESHRMBEESH
BT, BEERUERK. RSESFNR0E MR XAE
EEREICHEMBIEE . N miEASh-K-CsBRIENJCRBEIRIAN, Z
PARXI350-450nm BRI FRIBEIRNIERS; NAMBERIEHEFEE
ERE, WAMBERSMERTLUSII07 LA ERBFIEES. MEER
ROfEIBIERSAE, EMEAMMAIRENAL,

PRI LUREFRERITY, BRlEE mB8RIM205eIHiE
EREEREEE.

The large—area MCP—-PMT is a vacuum electronic device that converts extremely weak light signals into electrical signals.
Itis a large—area, high—detection efficiency electrostatic focusing pho— tomultiplier tube with independent intellectual property
rights. This product uses Sb—K-Cs cathode as a photoelectric conversion cathode, which has high quantum efficiency for
photons in the 350—-450nm wavelength; using a microchannel plate as an electron multiplier tube system, the superposition
of two microchannel plates can achieve an electron gain of more than 107 . The'multiplication distance of the microchannel
plate is short, so it has superior time response.

Product performance can be customized according to customer needs. At present, the main products are 8-inch and

20-inch MCP-PMT.

Ivaz=Kusca Application

SRR High Energy Physics

k== | Fcatlires

b= High Gain

125K Low Noise

M) iz sk Fast Response

B FIEALLF Good Single Photon Peak-To—Valley Ratio
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S

SARTECG

FRETSELECTASHISE

IR Window material
S8 BEtR/Photocathode material

&R/ Multiplier structure

T {EERtEIREE/Operating ambient
temperature

3R/ Storage temperature

SEiESEEl/Spectral range

@
=]
§ & I&{EiF1</QE Peak wavelength
20  RIRS REUE/photocathode
§ = integral luminious
78
[} EFHE@410nm/QE
T {EEBJE/Supply voltage
z 1858/Gain
a
§ gi PR R E1E/Anode sensitivity
=W
% = EEIHEER/Dark count rate
T e THEAL/Peak to valey
ratio

BEEDH#ER/Charge resolution
_EFHATIE)/Rise time

AT EERUTTS

asuodsal
sul
T

JERkIHEL B/ After pulse ratio

N6082(GDB-6082)

FeiRImR L

Typical spectral response curve

N6201 (GDB-6201)

1

Plateau characteristics
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B N601 15nmiai R %% \eo11 mep-pvT D

= O 4+
jIvgz=kusca Application k= I=0 Features
whMEfE  Ultraviolet Communication 0l Rz R Fast Response
ZRERM  Space Exploration RYES High Sensitivity
podEER A Large Pulsed Peak Current
& 3646
AY a2, . el . I M |
%28 Technical Specification iy
. I Y
I/ Window material MgF2 glass
S¢EBBEMR/Photocathode material CsTe :
LR/ Multiplier structure 2R 1IBIEIREY2 MCP
o SiEgsEE/Spectral respone 115-320
Q
3 _ EFHERIEER/Quantum ‘
o efficiency peak wavelength BNC SHY
B % l\ N
g ¥ EFHE@250nm/QE V ‘ N6011 e {EIDES s RLLEl
g =8y B /Radiant V N6011 PMT dimentional outline
sensitivity @250nm
T{EEBE/Supply voltage ( \O 2500 Vv
b
g 14435/ Gain AO\J( 10°
| \ &/
> A& 1THEL/ Dark t rate@0 500 2000 H
é =Y ark count rate@! g z
(é BEEDHR/Charge reS@Agr\/ 35 %
s e %%mﬁtup&
@ 3
ol ratio
a se A
Bkihek] r&EE, TaE current 150 mA BRRYEASE R T
Typical single photoelectron spectrum
- J:?‘I-%{lsetly 1.2 ns
= oy 100
&
g Hﬂ?)qlﬁﬁhe width 2 ns
= S — N
3 W/Fall time 16 ns E =
@ =
é SEHEIEEREUTTS@ o (SPE) 50 ps Z 10
D =
° SEHASEEREUTTS@ o (VPE ) 20 ps 2 \\
3 ~
TEIRERE/Operating ambient temperature -30~+50 T z
©
U e S 1
fiBRRE/Storage temperature 50~+50 T &0 210 230 250 270 290 310 330
A(nm)
BRRYSCE I R Eh 2

www.Sartecphotoelectronics.com
---Light Innovation by SarTEC---
68

Typical spectral response characteristics



AN

SARTEC

B N6O12fnmia PR YEHLEE A4S Neo12 ver-pvT D

ivRz=Kig: Application

SFRE  Molecular Science
EZRlZ  Medical Science
£¥ks Biochemistry

M¥ T  Material Engineering

g 7 R Fast Response
e High Gain
=23 Low Noise

s N—F 8 Tecchnical Specification

IIBHHL/ Window material

F¢EBREIR/Photocathode material

fEIBEEHI/Multiplier structure
N6012

SESBE/Spectral response

EFREFIEE K/ Quantum
efficiency peak wavelength

34 REYE/Luminous sensitivity

EFHEQ@410nm/QE @4100m

sie)eWesed epoyieD XESWH

{5 RBE/Radiant
sensitivity@410nm

T {EEBJE/Supply voltage
#E5/Gain
B4/ Dark count rate@0-2pe

BEE D ¥ER/Chargesesolution

By FIgIEAE/Peak to valley
ratio

sielaweled spouy XEZWiHl

AFHRTE)/Rise.time
FkihEEE/Pulse width
FERTIE)/Fall time

ISR ESREUTTS@ o (SPE)

asuodsal oWl | W< (6|

TEHEIREYTTS@ o (MPE )
T{EIRERE/Operating ambient temperature

&TELRE/Storage temperature

AVG glass
Wt/ Bialkali
2R RBERE/2 MCP
‘ P
N
Min. Typ. Max. Unit.
e
290-650 \ nm
380 N\ nm
o M
70 ) ) uA/Im
A
Nz ¥
( \ mA/W
|

N
0 500 3400 v
4

v 1000 5000 Hz

45 %

2
180 ps
400 ps
750 ps
40 ps
15 ps
-30~+50 ©
-50~+50 iC
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0.001

bl

SMA SHY

N6012 Fer{EINEIM RIS
N6012 PMT dimentional outline

BB ES

Typical single photoelectron spectrum

=

0.01 \
’ A
250 350 450 550 650
A(nm)
BRBY SR IR R RS

Typical spectral response chara
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B N6O145nmia R 5% 6014 mcp-pvT D

jvaz=Kisc4 Application

ID)VAPS
iaﬁﬁﬁﬂ

IRF{E

Technical Specification

High Speed

High Gain
Low Noise

SFRE  Molecular Science
EZRlE  Medical Science
ks Biochemistry
#HIF  Material Engineering
RARSH

WIBMHL/ Window material

SEEBRBHR/Photocathode material

LM/ Multiplier — structure

SEiESBREl/Spectral response

EFIEFEIEERE/Quantum
efficiency peak wavelength

F395 REE/Luminous sensitivity

EFHE@410nm/QE @410nm

RS REE/Radiant
sensitivity@410nm

slejoweled apoyieD ¥EE Wi

T {EEBJE/Supply voltage

#%5/Gain

) <

sie1eWeled epouy JESHl

B3k FitiE ALY /Peak to valley
ratio A'

R e
( 4
WIEFEE ulse width

"I:B!zrﬂg [8)/Fall time

ERBSEEREUTTS@ o (SPE)

asuodsal swll | ¥gZ (8L

AR TTS@ 0 (MPE )
T {FIRtEIEE/Operating ambient temperature

i S E/Storage temperature

B8/ Dark count ratwm v
Egﬁﬁ#Y/Ch%S'd@ ]

AVG glass

YR/ Bialkali

2R HBEiREY/2 MCP

290-650

/).

C

CH

o s
V 1 x 10°
1000
30
10

12

1.6

50

20
-30~+50

-50~+50

2500

5000

mA/W

Hz

%

ns

ns

ns

Ps

ps
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BISMIN ‘

30.6

BNC SHV

N6014 FEHBFISE /MRS
N6014 PMT dimentional outline

BRI A3 HE il

Typical single photoelectron spectrum

0.001

Typica

250 350 450 550 650
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B N6O15F50mia PR YEHLEE A4S Neo15 ver-pvT D

jvg:=Kieca Application Features

EZ&1&/Specialized Medical Imaging MRk High Speed
Cherenkov - RICH, TOF, TOP, DIRC B#s  High Gain
S84 /High Energy Physics EA{K  Low Noise
E+Z%%/Security

s N—F 8 Tecchnical Specification

IIER R Window material AVG glass
SEEEBEHK/Photocathode material SR/ Bialkali
{5k Multiplier structure 2R iiEEiREY 2 MCP f

BERZ5#3/ Anode structure

JEIESEEl/Spectral response 290- 65

§ ETFHERIBERF/Quantum efficiency
3 W peak wavelength
g =
o O 295 RBYE/Luminous sensitivity p A/Im
o2
a >0

8 BFHE@410nm/QE @410nm n‘ 22 %

125 R EE/Radiant sensitivity @4 m ’V mA/W

T{EEEE/Supply voltage x ‘ } 1700 2500 V
v
#hEs/Gain AV 1% 108
&4/ Dark count r!e(o.%.aﬂam) 1000 5000 Hz
y N
N 4
a%ﬁ%/c(m} jution 35 %

ﬁWé%t eak to valley ratio 3

sie18WIRIed BpouY ¥EZKYHl

= ({Lﬂ-ﬁﬁl‘iRis time 250 ps

o

o /Pulse width 650 ps

=l

c3D TFEATE)/Fall time 650 ps

I

é AU TTS@ o (SPE) 50 ps

(2

e AT TTS@ o (MPE ) 10 ps
T EIEIRE/Operating ambient temperature -30~+50 C
fiBiEL2E/ Storage temperature -50~+50 C
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N60158 B EIEESIIE
MCP-PMT dimensional outline

BRI il

Typical single photoelectron spectrum

1

/T X

~

0.01 \

QE(%)

0.001
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Typical spectral response chara
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B N602 1 5nmiai i R 105 6021 vcp-pvT D

IvRz=ErgcA Application Features

EZ§(%/Specialized Medical Imaging MmEER  High Speed
Cherenkov - RICH, TOF, TOP, DIRC #ses  High Gain
S82E/High Energy Physics BEASfE Low Noise
E+Z%/Security
% 8 Tecchnical Specification

IIERAL/ Window material AVG glass
J¢EBRE/Photocathode material SR/ Bialkali |
fZIBLERI/Multiplier structure 2 R iEEREY 2 MCP f '

FE#R£5H9/Anode structure

(A
e e e

SEESBE/Spectral response 280—650\ nm
gi BFRIEEF/Quantum efficiency
S % peak wavelength \
Q K
3 % 9> RELE/Luminous sensitivity u A/Im
T o o
==
@ § EFHR@410nm/QE @410nm 22 %
|
4884 BUE/Radiant sensitivity@410nm .v" 72 MA/W
= '
Z T{EEB/E/Supply voltage ) 2500 3200 %
W? >
& 1925/Gain 2 x 10°
>
o
& KEitE0/Dark count rate@0.2pe(&FHR) 500 5000 Hz
o}
Q
g BEE R/ Cliarge résolution 35 %
(0]
= By FiEIESIPeak to valley ratio 3
Z EFATE/Risetime 300 ps
a&j
W
&E Bk zEE/Pulse width 650 ps
-
3 TEEeHIE)/Fall time 800 bs
®
(2}
3 TEHAHERETTS@ o (SPE) 50 ps
(%)
® EHATEREUTTS@ o (MPE ) 15 ps
T {EIERE/Operating ambient temperature -30~+50 T
5L RE/Storage temperature -50~+50 C
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SQ5I

46MIN

N6021 FEB{EIEE /MRS
N6021 PMT dimentional outline

BRI TR

Typical single photoelectron spectrum

QE (%)

\\

\

650

]
I

0.001

250 350 450 550

Wavelength(nm)

BRRYS RN RIRh e

Typical spectral response chara





