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Influence of Microchannel Plate Structure Parameters on Noise Factor

LI Xiaofeng', ZHANG Zhengjun', CONG Xiaoqing', FENG Hui', QIAN Yaohong®, LI Jiaojiao'
(1 North Night Vision Technology Co., Lid, Kunming 650217, China)

(2 North Night Vision Science & Technology Research Institute Group Co., Ltd, Kunming 650217, China)

Abstract: The influences of structure parameters of microchannel plate, such as opening area ratio,
thickness, electrode depth, ion barrier film and input enhancement film on noise factor, were studied by

comparative measurement method. The results show that the noise factor decreases with the raising of

opening area ratio; increases with the raising of thickness; increases with the raising of input electrode

depth; increases by ion barrier membrane; decreases by the input enhancement film. The influence of ion
barrier film on noise factor is the most, and the influence of thickness on noise factor is the least. The
structure parameters of microchannel plate not only affect the noise factor, but also affect other parameters
microchannel plate.

such as gain and uniformity. In order to reduce the noise factor of microchannel plate, the most feasible
method is to increase the opening area ratio to 68 % , and then make a layer of MgQ, on the input end of
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microchannel plate. This will reduce the noise factor of microchannel plate close to 1 behaved in the ideal
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Table 1 N, of MCP with different OAR

Sample OAR/% S/(pAslm ) SNR, N, E(N)
5056% 64 715 22.26 1.53
6086% 64 764 22.61 1.58 1.54
5120% 64 752 22.91 1.52
7055% 68 782 24.07 1.35
7022% 68 810 24.32 1.37 1.35
7076% 68 774 24.12 1.33

M TR LUE A = AR B AR R MCP /B 5 R 43 531 1.53, 1.58 LA J2 1.52, P34 {E 2 1.54, i 5
AR X MCP e RS R 740 3 R 1.35,1.37 A & 1.33,F-3I{E 0 1.35, %F HE MCP 53 A B MCP A b,
M 7[R S B AR T 12 % . MCP Y I 5 [R5 JF 1 b =2 ) 3 2
;(1+;+511) (5)
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Fig.1 Sketch map of input electron on MCP
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Fig.2 Sketch map of MCP channel

T WESE MCP it A HL AR TR 0 W 7 DR B 52 ), 03K 1 % B MCP By W 7 PR o 00k B IS 40 1 T
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Table 2 N, of MCP with different penetration electrode

Sample H/pm S/(pA<lm™) SNR, N, E(N))
5056% 3 715 22.26 1.53
6086+ 3 764 22.61 1.58 1.54
5120% 3 752 22.91 1.52
7058% 15 728 20.80 1.78
7113% 15 750 21.91 1.66 1.74
2206 15 735 20.86 1.79

MFE2FTLLE M, J5 = A FEE XS b MCP M 75 PR 43 51y 1.78,1.66 LA M 1.79, P ¥ R 1.74. % ALK
TEEE LA MCP 3 pem 5 41 2] %F Fb MCP B9 15 pm, 5 22 X5 07 69 B 55 P L 154 588 A ) 1.74, 88 1
13% o 3 Uk B MCP 5 A F A R J3E 0 M 7 DR 7 A 52 ), A P O R RS, M s T B R A A LR IR
JE 52 MCP g7 IR A9 B R 2 7 MCP B T8 K B L —E WA TT L 5 A rU R B R B HBOR , B B 3 5 3 i
SR BE I LR N I B 2 TR o B TR AR R TR S R BTN B IR TR R
B, PO A R RR I R E HBR R S PN R A T E RO T R S AR AR TG R A A S A B ) AR A
(5) AT, W L & S R B0 AIR , MICP 4 M 75 DR A, Sl 45 SR 5 B AT 5 -

2.3 WEXEEEETF M

g T ST MCP Al J5E 5% M A5 PR~ 19 52 ), SR AR JEE 2 0.42 mm 19 %) Hb MCP, i B 4 B MCP (19 & &y
0.30 mm. M B BB FL R 200 'V, B A Y MCP B i I 9 1A B8 s R 800 'V, 1 X L MCP J jifi Jin i T4
HLE A 1000 Vo ZBF RIS I MCP SR HI 1000 V # CAEHL S22 5 MCP A JE B A 0.3 mm 35 1% 0.42 mm
UG s T MCP MR AR AR L, S 30 45 KIE TR, 8 148 & MCP i3 25 , i 28 I R4 il i, %5 0%
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MCP B TA/EH R & 2 1000 Vo M7 PR 7 0 I i 588 0L 3% 338 3 WP il = SRR r A9 MCP Ry 3 A 7Y
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Table 3 N, of MCP with different thickness

Sample L/mm S/(puA<lm ™) SNR, N; E(N;)
5056% 0.3 715 22.26 1.53
6086% 0.3 764 22.61 1.58 1.54
5120% 0.3 752 22.91 1.52
S5484% 0.42 759 22.03 1.66
5482% 0.42 835 23.06 1.67 1.70
5469% 0.42 787 21.61 1.79

M 3FE M, G ARG o MCP R B RS B 43 531y 1.66, 1.67 LA K 1.79, 35915 Ry 1.7, 48 S AR 7Y
MCP Ay M7 38 T 10% , 5 2Z A0 W A9 MCP (89 #i 8 FE AT (1) 0.30 mm 3 50 2% F AL A9 0.42 mm, 35
T 13% , X UL H MCP F i J5E % B8 75 DR A5 — 2 i 5200

M P PR B A A SR . — A R R MCP T AR L R A 36 n . AR 4 A DG, MCP e 1 5
MCP (% TAE s AR5 o b gy, M s Pt bl vy o 59 b — A R PR MCP AR JEE 38 i DA, H - 7 3 T8
PR A AT BRI I T, DR O R KR AR R I T o X R — OB L T AR A R B RO A E R — A
BEHILE L PR I A — RGP A — s A R il R R RSO 22 | 7 A ) M R K
24 BEFMEEEXESEFHEZME

XF H W (9 MCP DL JEAS A MCP Sy Bl #ie = AR08 5 & 04 foft 22 SR 78 Ho i A o 1 4E — 2 ALO, B+
BH PSR SR 29 5 nmo ST 1 5 1 BH 34 2 45 78 55 76 MCP % A i 32 101, 60 45 308 3 L R 38 18 5% 1) — J2
JEUT S AR A B MCP 338 FL AP I A G 15 S 19 % B 138 Bl e SR O H A o ) B
W HL R R 400 Vo 2Z i LI R HL SR T 400 VT AS 2 88 480 s 2 BT 4l 9 200 V02 BB 4 MCP i A
iy B A ALOLES TBHRY B Z UGl P 22 R Y AR i E B IR 2, IR 2 IR = ARG 3 5 25, R 1 400 V (1 B
e L PR o W PR 0 O AR DL R 4, 2 4 PR S AR ISR AR 2R L T AR R R A R MR R g
JIE A A B MCP S 7 B B4 IS A 6F L MCP, 23 b 3 vh /7 R LA 8 T BRLPS B, X" 3R 7R TG 5 1 B4
B, M4 T LLE H % MCP Y M 75 740 51 4 2.33,2.58 LI K 2.37,SF- Il N 2.43, 5 FE AR B MCP Y
LS4 E 38 T 58 %6 o B —F BELE4 B 119 1 i 2k A1 4 5 i B A 1) 75 i, B0 KRB i T MCP (1 W s [

x4 BFHEEEMCPHNNEHE
Table 4 N, of MCP with ion barrier

Sample Ion barrier S/(pAelm™) SNR, N; E(N;)
5056% NG 715 22.26 1.53
6086% N/ 764 22.61 1.58 1.54
5120% N 752 22.91 1.52
2047% X 796 19.40 2.33
2154% X 860 18.80 2.58 2.43
2070% X 763 19.11 2.37

2.5 HyONIEE R XY IR A B T R 82

XF e ) MCP 2R FHFE T HE R 68 %0 X L MCP, Jf Ho7E Holin A 7845 7 — 2 A G am s, B2
R MO, JEEJE N 25 nm . B A8 58 A 18 il 78 MCP B i A S5, 1 LS A S5 18 N — & B9, I
A AR, WL 3. 35 Rkt H MCP B S R 1 S D0 B0 o 3% 5 T i = SRR R R TR i e AN
LRI MCP H 1 EE R 68% XS EL MCP; i Ji = AR A MCP FE - 11 He Sk 68 %0 By JE Al -, 76 fay A ity 9% i) A
MgO. % A SR A . 53 SNt B, B4R HE A 200 VI, MCP #2800 V

M5 A LLE AT = AR MCP B 74303 o8 1,35, 1.37 D Je 1.33, F- ¥ {24 1.35, 1 B A7
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Table 5 N, of MCP with film deposited on the input end

Sample MgO, film S/(pA<m™) SNR, N, E(N))
7055% X 782 24.07 1.35
7022% X 810 24.32 1.37 1.35
7076% X 774 24.12 1.33
4078% N 668 25.60 1.08
2276% NG 754 27.46 1.06 1.06
4170% NG 788 27.59 1.05

MgO, iy A 1458 5 MCP A9 I 75 PR 14143 51 9 1.08, 1.06 L K2 1.05, 2348 g 1.06, 55 oK 85 61 % A 34 5 52 1y
MCP A A, B R FBEAR T 2100, #E MCP R A i 85 il — J2 MgO, By A3 3 55, W [ S Pk, TR
PR 72 MCP %y A i 4 — J2 85 0 7 & 5 2 800 MgOL B2 UG, i FiZ B2 BE 7 35 T MCP % A Ui il
TEBE A4 A% R (R S B 26 T G P BE AR A AR o I MgO, 1 R L T A AR B R - A
KA B 0 AR MCP 38 18 P RE /73 R R R B Bl AR s AR A 28 (5) , MRS R S R
fiKo S3Abe T4 T MCP i A i 38 18 BE 2 18 (19 UK L & 55 22 5, AH L 09 38 7 a#F A E (9 FL - D i K
HOLE L), B B T MCP g 7S B
2.6 TiEHHT

HRAE DA b 4% Ffo Fb MICP W s PR 7 54 00 s 445 SR ] 60, MCP A FF 1 b B A BB TR B B JRE 8 1 L2 i 1A
T iy N 1 5 5] W 75 DRl 04T — 8 SR o PR R IR MLCP 1 Mt 7 PR, 2 AR 0 30 T DA B i 56
B A BT B9 X MCP 045 kg 2 B0tk 47 oot .
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B35 S M 2 TR

TE MCP i A A 5 18, 98/ MCP i A B B % 52 0] DRI MCP A W 7 (R H 1 — 25 /N i A HL
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FE S BELAS I T5 1, 2 B P A5 25 385 in MCP 1 e 75 8]~ (L[] Bsf 2 — BEL 24 65 S AT LA 412 8 o vl [0 4 1) 7
o T LA 275 AE KO0 B 25 A B, T B MCP 6 A I 388 i — J2 55 7 B3RS A 5 A L B LA 9 MCP 119
Mg 75 R SR AR

TE i A S8 5 2 T R ) K L TR T R AOER R A MCP Gl P RE I TR R R, MCP ) I 5 [
FRRAG o (EE 2 K R A R RO BT AR B R AU K . BT RS SR I AE MCP i A i 9 ) — 2 i
N\ B 5 S 1 3 ok B AL MLCP (1 W 75 PR 7 1, T B2 AR W [ 5 0 22 (R AT P o ' o X R Y o 2 A
55 06T G A 52 M SIS T MR 7S L 9 e DL O A A B R RIS MCP MR S R I A RGE AR

FETF L5 T, 32 5 MCP A JF 11 B o] DL AR M 75 DR ARl AR S 3 56, B8 i) Mg O, i A 184 568 5 1) I
M HR 68% 19 MCP, Hil 75 PR ml LAk /NS 1,06, FEAR 82301 1, 35 8 A MCP (/K- Rt AnT #4E pE
W fA B, AR 8 MCP JF 11 LG 1T, MCP A9 JF 11 L 48 1 510 68 %6 BIVAT, PR Ay B8 4 FF 11 L 7wk 325 0 0 1 4
ARV K B v A AR

3 #ig

MCP W45 S50, W T 1 AR R R S 88 1 L5 158 J52 LA B i AL 8 it 2% 23 52 0 MCP £ g 7 [
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