3k By B % @ iR Vol. 3 No. 4

1981 4E£ 10 H JOURNAL OF ELECTRONICS Oct., 1981

B E AR EB LR E F1—fp
U ESGL Rz LN A

mHE e ®RIT
G TR P

# =

AXAGT —-Fh B PIM R G R R R, X 5 FOR[E 4 KRR B M R 48
HATHR AR, BEHREN T SEHERE, &K BARG AR ARLN
BEBCHERURE SR ENOERE, XEFRITHMALET —EORIFEX. ChEAH
T —HRMRTh A (0. 6W)PIRAR BT A SRR, ERARE I, 5T HE, #R @SB
TARRBE) ER AL

W AN RO R R, BREE BT AR G RE HCS) RAE] R SR R 5 |2 A 11180
Ky, R ERRHDORE 20 b, BEEBRNEERZPERTUN, EERRIER
TR TR, XEBEAERIL R THERD . TR IS8 R E R BT S
J7 T HE BB, H A A L B RO MU SR B BR O R R TR T AL SR - - S
RN R RE R R MR VBN RO FENEEB TROLE 1, 5EEM, §%
B BIRE ROy R AR R ED 3.8W, 1.9W, 12W —H T RE B AT S mR AN 0.6W, B
RIfeE fn bt » B AR A B0 2 SRAEBEAURR B T e T S LL PR R, BE4b, INBUL IR R
LT — %5 ) B iR R AR DU Bz R FEARE] 15W A5, R B BN Th |5 BB R

R OFEEAR G IR RS 3 5 R Y B P B AL B 4R HE 6 Th 3

Tab. 1 'T'he dissipation power of the color camera and its cathode in several

main developmental periods

o 1960 1970 1973 1978
RROBREE s mmmmens | Woses( L) s wpmgson | igﬁ;iﬁgﬁf“
BHLEETIER(W) 3000 700 150 30
BB A5CW) 3%3.8 X1 — o
m%%ﬁéﬁ%?%m 0.4 0.8 2.4 P

* 1980 4 12 5 29 HIKE,



i 3 %

T

238 B, T

BE— P BEAR,

AN SR G ST 1 DA ET — 2/ R MR R % Ik 2 RS m T
W, EAYARAET IR IRER, BUP RS, R PRSI H A A 4K
COUR VIS B, A TG 28 3 B R A 1 2 M A i 2 A Y  (BA a5 X B AR Y
TARREE SR E(TE 1100 K BLE), LI MEEIDHMRBAFN, 2£E RCA AR R
Wit T 0.6 W RSSO I a1, TR RJR A Mz S ik (R R A R4
E ALY AR RE ) F T R BIIES B TARIREE , (EAATRE R rRR R, A
SCAER 0.6 W ORI BER B A 0 B - A e R AT B AT R B,

TEARZY FR HI AR Gor e v v > BIAR B H S F R B0 I P R SC . BB, A4 3 B S 15
PEE, AXBRMNHE—F MR G RERIRESN, ERA 0 — D) R BRI
PR,

Z. W & R

AR, RS — BN HBRE, RS RT — BRIy, LIANEEAM
HHHAREEFRAE S ERORERR, ERARMEBRGREIEHN, BRI LN RFI)
FOHAMAGIREBIE, EESH, ARE RSN, A I BEEBLENES
AT, BARXBAMIEA R Wk BT R, (B2 BUE 0T, 1 BN R 2 5028 5,

L#ss WERANHEENEE S S, HRESBI TR T(K), W S i#8id #
WA sy S, AR

O1-2 = BE 28 1F (T} — T1), (D
R BAWFETF - HZEZ R (5.73 X 1072W/cm’K); S, S, 45124 B H K 1 R
(em?); Ev— A B FEEIN DT &R RECE; Fi- SRABERE

YrEEHRE” EXRTERBE”, EEFRENRIWME S 8 S, e, S 8k
% S; W “HT & RER 5 R B4
(2)

(®)

Bl HER LR B B B

Fig. 1 Two typical steuctures for calculating exposure factors



4 3 BEE%: BREVMAZEATIEN NSRRI 239

Rl By, By A 516 B FERBGRS R,
MRS AROURR IR T A ORE LTS M, BB B T RRERTAR KM
HEGE, ERFEITPE S WP AES 2SO THETE S RIS,
EEHE 1 FIRAOBIH G R R AR, U R BB bR,
X FRAEIRE R TR FECE 1(2) 17, FH O % H @Bt R -
Fia= (2 =~/ 28 =427, (3)

A, v =a/c, Y=1c/b, Z =1+ (1 + 22)Y2,
& 1(b) BrxiBi A PR B f Rl RO Ot R EC0:

1 1 B 1 B
F..=——-———{ —1______l A+ 22— (2x)cos™t —
= o8 A 2y \/( ) (22)%c xA

x X
+ Bsin™' & — 1‘—4]}, )
x 2
2 — 2 2
Frgy=1— L + 2z + tg—! (ML,L) - ‘X—-{—\/—‘“{—i—l sin™!
x X Y 2mx Y
4(x2 — 1) + (Y2 /a) (a2 — 2 L o afx2—2 x «/4x2+Y2
X | = sin™ |~ 4 — | = 1 ¢
Y24+ 4(22+ 1) x? 2 Y
(5)
F1-3=—;‘(1“—F1—1—F1—1)5 (6)

Kb, s=2, vy =2, A=YV 424+ 1,B=Y— 2+ 1,
a a

2. 46%  WT—BOWK, FREESNXY TR T i, B fE2 58—k
)

Oy = (T‘—;ZZ—)— D)
S, G XU REO R T 1 B B0 Mo
_L
G = e (8)
R, LMERE (cm)s S 0EETRRS MRMEBER (md: 1 0% IHISH

AR (W/emeC).

FEEBRIT S, SRR ECE B Y R B R R E R B AR ET B HIUEEE
TR X TR TR TR Y R E R E G R R AT TR,

HTFREX rMEA r RGN EER ), B ZE MO

— In(ra/r1)
¢ 271:)!,1)1 ’ )

A, D A BRI EE,
3.\ARE  PABBEZEERE/ N S TR E ROk, B,

Or = (To — Tx) 4/ aiSU (10)



240 BOF % @ R 3 %

K, Too Tr ARG EGEERIFEERE (K); S HRHBER (cm?)s UG
B AR (cm)s o FRAOMBAIBAREL
BOAAR AR 2 rh MR IR BORAR B R4

4 __ 4
a= BE <-—————Tf TR),
Tf _ TR

A, BAEE, & X ESXR()PHEE; E s R aES A T, KRR, 718
hECESIRE s Tr HABEIREE,
4. B TR ARL ERARAER T, B E —HEH TR TR ERN, BRA:
0. = L%(ﬂp + 2KT)dF, (11)

K, ep R THRIETY, FARTRAER, KAFEESHE, THRRIRE, 108
THREREE, BTROFMTROELHRERRRN (1nA D), XIRREE
NI B R,

Z.WwHEA

BT R B ZE M R IR RGBT, B R IE SR AN 8 T 6] Ao P2 e (A 5,
FAVE X FSIRNE R, 20 T T EL RIEE R AT E BRI ERE S HR S A
HEAmE AL, E—HAHALY, T4
LI ARREMBRBRGOE, Y&
MR HEE D, 840 H LR
A MABEREMSOREN R, &0
o3t BARYRES,

THEZEBIHRATOV EER, &
2HR—AMALG, EOEAER. A5
W 25 B s IR S FRARFIBH AR B 22
L BEHWRERE T, FAREIERE T:%
EHCARBIHRS Ty = T3), H4#HT (B
FAREH) EE (T,=T: + 350K), #
FREEE T, BEFRE Ts, RS
T DIRRBRIRIE Tr 20 5 /ANR B 3T A
W EE K BE ST E LI,
B2 #sARESAmBEBRET R RsE SR MEATIAT . BE 7>

LR 2.0 3. MR 4 RGERE Ty > Ts> Ts> Trs HT 3R 76 1 e

SR 6.4 TR \ 5
Fig. 2 'The schematic diagram of the calculation Bﬁw’ﬁéﬁﬁ%é@m-ﬁi’ Th TS\

model of heat exchange with five temperature nodes T Sk it i=]
1. anode 2. cathode 3. heat shield cylinder 6%]52‘(%5{%%?%.
4. cathode support 5. grid 6. imsulation plate W*&yl\;&ﬁ(@% S10~ S12+ S13) %BZ[;H
7. cathode lead . - !
cathode fea Be Sws ERERTE S1s (HRO9 B 11 )BT 2181 5 1R

ER(DBERAE R




4 3 HHa%: BREPIMARLENERITER— N3 PRSI A R R 241

Ow-r = BEwSw(T§ — Th), (12)

On—r = BE1,Sy;Fr—r(T¢ — T}), (13)

O = BEp-1SuFo1u(Té — TH), (14)

0131 = BEy3Si3F s x(T¢ — TH). (15)
AN S5 LW Sav S Sy T ALE, B 55X SE T A A b

Os—s = BEsSsFs(Ti — T%), (16)

Os—9 = BEsSsFso T{ — T¢)» (17)

Os-1n = BEsySsFs(T§ — T9). (18)
W T OB 10 S, BRI IR TE S BT D Sy T B, 85X RSB

Oy = BEz-—4stz—4(T; - T:): (19)

O = BES;Fy (T} — Th). (20)
BB A S B Sav Sus Sis FTELH, B 55X S TH RS0

Oz = BE3—453F3—4( Tt —TY, (21)

Os11 = BE3—SsF3 (T} — T¢), (22)

Os—x = BE3F3S(T{ — Th). (23)
BAME S SHBEL Soo MR RTE Su MBRE I R 20 B 55X S RIS HY

O1-x = BES1F (T} — T%), (24)

O1-n = BE—n81F1—n(T} — T9). (25)
S B S7+ Sw S T HL 5 BEIRRAHY

Osr = BEGSst—R(Ti — T%)» (26)

Oy = BEa—ﬂSsF6—7( T{— TY), 27)

Os—10 = BE10SsF ¢—10( T4 — T¢). (28)
T S7 5T S~ Sis W TR S, B 5X EE RS A3 8%

Or—10 = BE7—14S;F51o( T4 — T8> (29)

Or—r = BE8;F7—x(T5 — TH). (30)

R(12)—GOHRE Ei—; T Fimy (FRRFRBMERARE) WITREERX (D—(>6) &

FERBET R Tos Tos Tss To FERES,  2R()HK (9) R HFIHI Goys
Guss Grmen ISR (TP U1 AR P 330

Q- = (Ta - T4)/G3__4, (31)

Ooi—s = (T4 - Ts)/G4—s: (32)

Oes—; = (Ts - Ts)/Gs—s. (33)
PR B 22 I R B

Ox = (T4 — TV adSU . (34)

EPR M AR e IR B RSE B A
Oio-r + Oz + Our + On-u = Qs+ Oss + Osq + Qs—sl

+ QOg-ny + Oz + O1-11 + Q10 + Q710 (35)



242 ° F ¥ B R 3 %

Os— + Orr + Or1p + Og-o + Op-11 = Qui—s + Os-5 + Qo
Qui—s + Or + O¢—r + Qs + Q55+ Os9 + Os11 + Q10 = Oz~ + O34t Qs
RGHRE—AMERIEHEREL A, BHERB T Ts, To FLAR (12)—G4)
AT A H AT R R A T R s e, HPE RIS SRR BRI MO MR E S
FEmTy R, Bl
Qu= 01+ Opr+ Qs+ Qsr + Qer + Orr + Owr + On-x
+ Q14 + O13—= + Ok. (36)
RS THE R M B0, FEBIHE 2 % 12 e 2R BT R B £ 0, (B AT 14
B 3 B A B A ok T X AN AR,

W, HHEERMWTR

BATRAX AT EBRT T i 3 BroRey 5 MORRE S, REZD S A,

BATTE T &S &2, MBI R, % SRR R BN S IR feRid
WA LRIy HGE N, & 4 W D7016 M ARG R E Bz —H5l.

FESRNEE, N AESFEHBHEN; AL RER-BRENREREKR: g
WK, T2 LBRBEIXA M, & 52 D7016 ARG H LA R 2 A
IS AR SR RIRA, NE S5 # ‘LL, PR R O SR R BT BB KB RE
HIEM, TEERATERE R E], FE SRR R A, HNRE R R BB EE R R, B
1% AR TR R A S8 5 R BT BN R A FL, MR A B0 A A O BURE B 38

#13 & 13— b 10—t
. "1 r— ML
et ] sl B
() ()
g 9.5~
!
yﬁ i) B L
|
()

B3 S

(2) B 1”vidicon fi,3.8W (b) 13"'Plumbicon F, L.8WCEER)

(c) 1”’Plumbicon Hi, 1.2W; (d) 2/3" Vidicon i, 0.6 WCHLYIBIR)

(e) Frigitiy 2/3 "REEM, 0.6 WEIBIPIR)

Pig. 3 Several cathode assemblies

(a) 1”’early stage Vidicon (3.8W) (b) 1} “’Plurabicon (Ba-Ni cathode, [.8W)
(c) 1""Plumbicon (1.2W) (d) 2/3"* Vidicon (oxide cathode, 0.6W)
(¢) New design 2/3"" Camera tube (Ba-Ni cathode, 0.6W}
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THE CALCULATION OF HEAT TRANSFER OF THE CATHODE
ASSEMBLY IN A VIDICON AND THE DESIGN OF CATHODE
ASSEMBLY WITH SMALL POWER DISSIPATION

Gao Ming-tai, Zhao Li-ping

(Institute of Electronics, Academia Sinica)

In this paper a model for calculation of heat transfer of the cathode assembly in
vidicon has been given. Five cathode assemblies with different constructions have been
calculated by computer, The calculated results prove the model is reasonable. In this
paper, there are the following calculations: the femperatures at each part of the
assembly; the heat radiation and conduction between different parts; the total power
dissipation of the assembly and the influences of changing physical or geometrical
parameters of the parts of the assembly on the total power dissipation. This paper
is helpfull to design a new cathode assembly.

The design and experiment of the new cathode (Ba-Ni) assembly with small power
dissipation is suceessful. The advantages of the new assembly is firm construction, easy
assembling and quick heating (arriving at the operation temperature in a few seconds).



