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PRELIMINARY SPECIFICATION

BIPOLAR ANALOG

NEC

ELECTRON DEVICE

INTEGRATED CIRCUIT

«PC1401C

NTSC CHROMINANCE, LUMINANCE,

SYNCHRONIZATION,

AND DEFLECTION CIRCUIT
(CRYSTAL OSCILLATOR TYPE)

uPC1401C is a bipolar analog integrated circuit designed for NTSC color TV.
It contains video signal processing circuit, chroma signal demodulation circuit, synchronous signal separator, deflection

signal

— horizontal and vertical — generator and the peripheral circuits in a plastic molded 42 pins dua! in-line package.

1t makes such adjustments as chroma phase controller, “HORIZONTAL HOLD" and “VERTICAL HOLD” unnecessary.

So, number of components and adjustment man-hour are reduced remarkably.

FEATURES

PACKAGE DIMENSIONS

Unit : in millimeters {inches)

® Chroma sub-carrier regenerator works using
a crystal rezonator.
Deflection original clock signal is generated

using a ceramic rezonator.
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ABSOLUTE MAXIMUM RATINGS (T,=256 °C)

Master Powersupply Voltage Veem 13.5 Vv
Horizontal Powersupply Voltage VeeH 13.8 \Y
Vv & C Amplifier Input Voltage ’ Vpcal 5.0 \Y
Chroma Input Vpltage Ve 5.0 \Y
Synch. Separator Input Voltage Vss| 5.0 \
H. Flyback Pulse input Voltage VHrBp VeeH Vv
H. Blanking Pulse Input Voltage VHBLK VeeH \Y
Video Output Current Iy 50 (Vy<5.0V) mA
B-Y, G-Y, R-Y Output Current lg.v. lg-vY: IR-Y -10 mA
H. Pre-driver Output Current lupp 10 mA
V. Pre-driver Output Current lveD -10 mA
Total Power Dissipation Po 1.4 (T,=60 °C) W
Operating Temperature Topt —10 to +60 °C
Storage Temperature Tstg ~ 40 to +150 °C
Mark “—'" of current means flow out from the terminal.

RECOMMENDED OPERATING CONDITIONS (T,=25 °C)

Master Powersupply Voltage Veem 121 \Y
Horizonta! Power-supply Voitage Veew 121 \"
V & C Input Signal Level epcal 1 Veo.p
Chroma Input Signal Level €CIN 200 (Burst Signal) ) mVp.p
H. Blanking Pulse Input Voltage €HBLK More than 7 Ve-p
H. Flyback Pulse Input Voltage €HEBP More than 7 Vo-p
Video Output Voltage Evy 6 (Pedestal Level) Y
“CONTRAST'* Control Voltage VenT Oto(4to5)toVeem \%
“BRIGHTNESS"” Control Voltage VBRT Oto (Bto8) to Veem \
“SHARPNESS"” Control Voltage VsHp 01to (4 to 5) to Veem Vv
“COLOR SATURATION’ Control Voltage Veur Veem to (5tod)to 0 V
“TINT"” Contro! Voltage VTINT 01to (4 to b) to Veem Vv
Hold-down Circuit Input Voltage VHDI Trigger fevel is 0.7 v
H. Pre-driver Output Current lHPD 2 mA
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ELECTRICAL CHARACTERISTICS (T4=25 °C)

Video & Chroma Part

CHARACTERISTICS SYMBOL MIN. TYP. MAX. UNIT CONDITIONS

Master Powersupply Current lcem 42 65 75 mA Veoewm (=VeoHi=i2Vv

B.Y Output Stability Depend On Burst level at CIN changes from O dB
- +.

ACC -1 Acc 3 0 3 | 98 | (200 mVp.p) to 46 dB (400 mVp o).

B-Y Output Stability Depend On Burst level at CIN changes from O dB
- - +

ACC -2 Accz ? 3 2 dB {200 mVpp) to —20 dB (20 mVpp).

Msaximum Burst Signa! Level Sup- - .

pressed by Color Killer Function ek 40 dB 0dB =200 mVpp.

Remaining B-Y Signal Under . .

. s Remaining B-Y signal level when burst
SUPP'?“‘O" of Color Killer €g.Y(K) ! 50 mVpp signal is applied to CIN at e level.
Function . i
Remaining B-Y Signal At Minimum e ‘ - mv i Remaining B-Y signal level when CLR
Of “COLOR SATURATION" ,€B-Y(CLR) | i PP | voltegeis9 V.

B-Y Signal Distribution In \ I Burst leve! at CIN is 200 mVp.p.
Standard Condition €8-v{sc) | 15 28 3.6 Ve i CLRvoltageis 7.1 V.
1 .
. Ve . ; | 1 » Burst level at CIN is 200 mVp.p.
Maximum B-Y Signal Level . €B.Y(MAX) : 5.0 5.8 ; i Vp-p " CLR volage is O V.
Variable Range of B-Y Signal o i : ! !
Phase Depend On “TINT" . 46g.y . g0 | 90 i : deg. i :’/INT voltage changes from O V to
Control Function . ' . cem:
| Burst level at CIN is 200 mVp.p.
B-Y Signal Distribution At ‘ : : : :ﬂ':‘,f cBr;T. g'g"‘;‘p'\fr"s::_?{g;"gp
‘S:t::t?::dVOiE;TRAST i €B.Y(CNT) Poa 20 I 24 Vo | controt function when CNT voltsge
: | : is OV. After it, set CNT voltage
i . ! t04.7V.
. i ; : i Burst level at CIN is 200 mVpp.
Variable Range of B-Y Signal ! = i Adjust B-Y signal level 10 2.6 Vpp
Level Depend On "CONTRAST" 4eg.y{CNT) i 105 15 - 125 dB . with "CONTRAST" control function
Control Function : : when CNT voltage is 9 V.
: H ; After it, set CNT voltageto 0 V.
. : i . Frequency aberration of SCPS signal
Variable Frequency Range of I i
. r f 400 580 ! 750 kHz from 3 579.545 kHz.
R b R v 1sc
egenerated Sub-carrier -1 i i CAF voltage is 4.5 V.
i « Frequen berration of SCPS signal
. { 1 ' quency a a 9
XZ”::E';::“S":;‘;‘;::::‘QZ°' ! fg02 —800 | —1050 | ~1300 | kHz | from 3579.545 kHz.
g : . CAF voltage is 7.5 V.
Peak Voltage of CAF Signal PCAI input is deflection synchronous
Under Control Of internal VPCAF 7.0 7.2 7.5 \ signal only.
Automatic Sweep Function The input level is 300 mVp.p.
Bottormn Voltage Of CAS Signal PCAI input is defiection synchronous
Under Control Of Internal VBCAF 43 46 48 A signal only.
Automatic Sweep Function The input level is 300 mVp.p-
R-Y fevel divided by B-Y.
CIN input is 200 mVp.p at the burst
1 (3]
Chroma Demodulator Qutput R-Y/B.Y 068 | 075 | 082 | VIV | ftevel,and 400 mVpp at the coloring
Ratio -1 . " i )
ingredient. Frequency of the coloring
ingredient is 3.63 MHz.
G-Y level divided by B-Y.
CIN input is 200 mVp.p at the burst
ch p-p X
Chroma Demodulater Output G-Y/B-Y 020 | 025 | 031 | VIV | level,and 400 mVp.p et the coloring
ingredient. Frequency of the coloring
ingredient is 3.63 MHz.

L
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CHARACTERISTICS l SYMBOL MIN. TYP. MAX. UNIT : CONDITIONS
] : R-Y vector angle against B-Y vector.
R-¥ Demodulation Angle LR-Y 80 % 106 deg. Burst level of CIN input is 200 mVp.p,.
. G-Y vector angle against B-Y vector.
G-Y Demodulation Angle ' LGY 230 240 250 deg. Burst level of CIN input is 200 mVp.p.
Demodulator Output DC Voltage | € 66 74 76 v DC voltage of B-Y, G-Y, and R-Y,
Distribution ° : : : when no input to CIN.
Termpersture Coefficient Of Eq 4Eo(T,) (o] +2 mv/C f?g fg:::";g’;:ture changes from
Non-uniformity of Eg | o o £200 | mv | :’;";}?9:“1':::;::‘:;’;?"9 B-Y. G-Y,
Supply Voltage Dependence of | Veom changes from 11 V1o 13 V.
4dE 0 80 mv
dEo  46%e tVeem! VeeH=VeeMm
: ? : | i hanges f
Temperature Coefficient of dEg 4dEo(Ta) i ‘ 0 i +1 mv/C f;’:)b;zn:o'r:rgopséa!ure changes from
I ; ; . Remaining sub-carrier wave ievel of
Remaining Carrier Wave Level N i : - ! B-Y, G-Y, and R-Y in tracing time
Of Demodulator Output Ecarry l ! 60 ' 120, mv (Contains harmonic over-tone
: ; ingredient}, when no input to CIN.
: | . i ~ Harmonic over-tone level of B-Y, G-Y,
Harmonic Over-tone Of . i 06 ; 1.0 : v i and R-Y {(Contains remaining sub-
Demodulator Output Ehot l : ’ i : i P-p carrier) Burst signal level of CIN input
! . is 200 mVp.p.
. in Of : i i i i PCAO signal level comparing with
via;;:;"(‘;r:/rz“r::;ﬁ\a;:ﬁoe, . APCA . 6.0 720 9.0 | a8 PCA! input. The PCAI input is shown
| | ' by Fig. 2 in page 8. CNT voltage is 9 V.
PCAO Signal Distribution f i { PCAO output level, when CNT volitage
A1 Sandard “CONTRAST" i ePCA T 1.3 18 2.3 V Coisd V.
! ePCAOICNT) PP
Control Voltage | i . PCALI Input is shown by Fig. 2 in page 8.
1 T
. \ [ Variable Range of PCAO output level
Variable Range Of PCAO 9utput i I when CNT voitage is changed from
Depend On “CONTRAST i 4epCAO(CNT). 1 12 13 dB
. | 46PCAOICNT) . . OVt V.
Control Function 5 ; | . PCAI input is shown by Fig. 2 in page 8.
i i i | Gain inconstancy when PCAL input signal
Frequency Response Of Video_ | FRpca -3 0 : i dB :rgq&ea:y changes from 200 kHz to
& Chroma Ampilifier ] i PCAI input signal is shown by Fig. 1
! | inpage 8.
i i i | Y output level comparing with PIN input
Voltage Gain Of Video Signal i i signal. PCAIl input signal is shown by
Processor Apsp 10 12 14 dB8 I Fig. 1 in page 8. The input signal fre-
! quency is 200 kHz.
" " | Applied BRT voltage when black leve!
Vii;g:g:‘fifiﬁg:r;::l VBRT 7.9 8.2 86 | Vv ! of Y output is controlied to 6 V.
RO B oo i PCAI input is 300 mVp.p deflection
Standard ¥ Output Level ! t l *  synchronous signal only.
i ! | . Black level of Y output when BRT
Y Black Level Ata BRT i ! yoltageis 7.5 V.
Voltage -1 VY(BRT! 6.0 70 PV PCAI input is 300 mV . deflection
. synchronous signal only.
i Black level of Y output when BRT
Y Black Level At a BRT v voltage is 8.6 V.
Voltage -2 Y(BRT)2 15 20 v PCAI input is 300 mVp.p deflection
synchronous signa! only.




N E C ELECTRONICS INC 98 DEII:HE?SE!S 0018345 1 rT-‘77-O7-o7
«PC1401C : NEC rscron vevice

e

CHARACTERISTICS T svmeoL | MIN. | TYP. | max. | uNIT CONDITIONS
_ s 5 !
Frequency Response Of Video ) | | i | Ditference of gain for 2 MHz signal
Signal Processor Depend On . o _ [ against one for 200 kHz signal,
S ARPNESS Contral - - FRv(gHPry ¢ =85 ) =38 | =15 | @8 | hen SHPvoltageis9 V.
Function -1 ’ : } ! PCAL input is shown by Fig. 1 in page 8.
Frequency Response Of Video ; I 'i Ditference of gain for 2 MHz signa!
Signal Processor Depend On : EE | 480 490 |+ B sgainst one for 200 kHz signal,
“SHARPNESS" Control | FRy(sHpiz o 46 90 + w2 | ¢ when SHP voltage is O V.
Function -2 : ! ! | PCAL input is shown by Fig. 1 in page 8.
' ; : i SHP voltage is adjusted as frequency
o . o . . ; ' response of video signal processor
g:" POI":; lm SHARPNESS VNSHP 46 . A9 l 5.2 v ' is constant for signal from 200 kHz
ntrol Voliage : | to 2.0 MHz.
! ] | )
' * pCALl Input is shown by Fig. 1 in page 8.
_ ' Temperature Coefficient of black
. : i : I . fevel of Y output when ambient
Temperature Coefficient Of : ; o temperature changes from —10 °C
Y Black Level VYT, 0 +25  480 mVIC - ese0°c.
' Black level of Y output is sett0 6 V
, 8125°C.
Synchronization & Deflection Part
CHARACTERISTICS SYMBOL ., MIN. | TYP. | MAX. . UNIT CONDITIONS
Horizontal Part Powersupply ;
Current PP | lccH 8 12 16 mA VeeH (=Veemi=12Vv
i
. ]
h |
IS:::t ;’g%‘;:g:a Separator Egsi| : 7.3 7.6 79 \ S| terminal DC voltage with no input.
. . ! : Frequency ratio of VDFB terminal
I Free- F i ,
Vertical Free-running reque.r;cy - fvo1 ; , tH:206 Hz signal against HPD output, when SSI
: . f voltage is set 1o VOCM-
Vertica! Free-running Frequency : ‘ ' . Frequency ratio of VDFB terminal
2 ! fyo2 ; P 1hy232 | Hz signal against HPD output,
: l ; : when SS} voltage is setto O V.
Lowest VDFB Input Voltage Lowest VDFB voltage with which

43 i v YFD output is dissapeared.

Ep—

VLVDFB 37 4.0

interrupting VPD Pulse

i Watch blanking time length of Y output.
PWyBLK | See Fig. 3 in page 8 PCALI input is 300 mV ., deflection
] synchronous signal only.

Vertical Blanking Puise
Width

i Watch VPD output puise width,
VPD Output Puise Width PWypD i See Fig. 3 in page 8 PCAIl input is 300 mVp.p deflection
| synchronous signal only.

Change of VPD output comparing with
4.5 6.0 7.5 viv change of VAFB input when VAFB DC
voltage is changed from 3.5 Vt0 3.7 V.

Voltage Gain Distribution A
Of Vertical Pre-driver VPD

Lowest Voom with which VDFB pulse
VLCCM(VO) 3.3 4.0 v appears. PCA!l input is 300 mVpp
defiection synchronous signsl only.

Lowest Vcom Available To
Vertical Frequency Divider i

Lowest Voom with which VOFB
terminal signa! synchronizes with

Lowest Voom Available To

Vertical Synchronizer vicemivs) a1 | 50 \Y ; svnc!'lronoc..ls signal of PCAI inpfn.
: . ! ! ! I The input is 300 mVpp, defiection
i | | ! ; synchronous signal only.
Horizontal Free-running . . ' | ' Frequency aberration of HPD output
Frequency - i tHO i -50 0 +50 ! Hz l >

from 15.734 kHz.

men
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CHARACTERISTICS SYMBOL MIN. TYP. MAX. UNIT CONDITIONS
Frequency change of HPD output when
Supply Voltsge Dependence VCH is changed from 11 V1o 13 V.
of tHo -1 4tHotveeHh 6 +20 Hz VeooM=VeCH, Compare with HPD
output frequency at VogoH is 12 V.
. Frequency change of HPD output
Supply Volitage Dependence _ _ 8t VoeH is 7.0 V comparing with
Of fHo -2 4tHo(veeni2 0 40 100 Hz frequency at VocH is 12 V.
veem=VeeH
Frequency drift of HPD output when
: ambient temperature changes from
2;‘:;:;";‘& D:::::eon 2tH0(T,) 20 Hz -10°C o +60 °C.
P Compare with the frequency st ambient
temperature is 25 °C.
! | Farthest frequency of synchronous
. signal of PCAI input which can be cap-
i tured by horizontal AFC function.
Horizonta! Synchronous H ' PCAI input is 300 mVy g varisble fre-
Capture Range . fHC 1= 500 +600 Rz ‘I gt;'encv horizontal syngheonous signal
\ { ! Y.
: ' PCAI! input pulse width is 4.8 us.

. . : : High level time of HPD output.
Horizontal Pre-driver . : . N X R
Output Putse Width l PWHPD | 19 21 23 | us i PCAl input is 300 mVp.p deflection

i H i synchronous signal only.
! i ; Watch phase change of HPD output
Phase Change Of HPD Output i . ' - comparing with PCAI input when
Depend On Frequency Of ; d¢H ! 2 3 1us/600 Hz ~ synchronos signal frequency of
Synchronous Signal : : ! PCAI changes from 15.434 kHz to
i ,  16.034 kHz.
; Lowest VoH with which HPD
Lowest Vo Available To ' : output appears.
Horizontal Part i VLCCH i 4.0 50 v PCATl input is 300 mV .o deflection
! synchronous signal only.
i ; Maximum synchronous signal level of
Maximum Defiection ; : PCAI input with which HAKO terminal
Synchronous Signal Leve! | : voltage keeps sbove 1.0 V.
Triggering Horizontal AFC | EPCAIHAK] | —14 10 -6 a8 PCAI input is deflection synchronous
Killer ; signal only.
! 0dB = 250 mVpp.
Lowest Triggering Voltage ' Lowest HD! input voitage with which
Of HDI tnput : EHD! . 580 640 700 mv HPD output is disappeared.
. After trigger hoid down circuit, lowest
Lowest Voo Keeping i ! R N
Hold Down Work VCCH(KD) ! 3.0 v V¢ cH with which hold down circuit
: can keep the work.
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Fig. 1 TEST SIGNAL OF FRpca. Apse, FRy (sHp)1, FRy (sHp)2, AND VNSHP
Sine wave (directed frequency)
—
[3
&
.__;E__
_i
1 H(63.5 us)
Fig. 2 TEST SIGNAL OF Apca.epca0(cNT) AND 4epcao(CNT)
>
-
§.
Ek
H(E35 us) 8
Fig. 3 SIGNAL TIMING OF PWyp_K, AND PWypp
24 H(1.5 ms} .
| !
! (e -
VBLK pulse .
VPD pulse l-___

in actua! case. there 15 some video $igna’

Vem;e'
Synchtonous
Pulse

as shown by dotted hne

[ro—



07

«PC1401C

N E C ELECTRONICS INC 98 DEII:.'-IE?SES 0018348 7 r

T-77°67

D

98D 18348

©9er325 N E C ELECTRONICS INC

NEC recron oevice

"0

(57 90)
ounp Agjap jeuBis I

At
A9
AM AH
o1 01 s |9 [ o1 01 o 01
INILL NOILVHNLVS H0W0D SSINDUYHS
HN rlou> ex (o ot A o200 En—200
UN9 . |9 .
. "ns 14 06t < y
[CIENY 3110 O~e——0 \Bg - B 3
uu>~_~ s s F Hr u“m HN
3 o o NwfXvig & RS |
a0 & - iz [®93=>
¥ ol P x GpEISZE Sl (S 135
—0 o 0 0L 9L ud 0
. o e o $OF OS2 :
Els,  (x22 e ©1 0] o]
. W%q pavy R - 0 o
ov 1w (O} b o p—— 5
, wlg) MM 208 ]IHlO 0
81 O .
{4HIN S E) o.ﬁ o o -
Wpeuotr o M.v LH ~ ®
pek0_ g - % %
sl [C} *1 3 T 7%
nding [OF Ve - -
RAUP g 8 001 =
e £ bbb &
f1L01L s ]
12 02 e 8 1 9 v g
avo @3 S s 353 8 2 1 A,
z O @ g * = m o[ 2o %
9
$ [CH
. o £ I x < X s
y X X X 1 X O O > » (<] o 8 =] ﬁ
838338233 z28¢ %8 z2¢ SR s S
- =i ¢z €2 we W 9¢ L2 8¢ 6. OF 1€ 2 EE VE SE 9B L€ w o | »
ndu g x TTIo =3
I UMOp PIOH & c\_._._ ;z 2 I J ._J J
m Dl ~ : 4 ndng A
wding AAR > e ? -
JRAup-dig 4" €€00 ﬁ wﬂ % s " = h ”
. 1RIu0zUOH 1+ s 508 5 o - | ©
_ T Twws L § R v & %,
1 w o~ =) oA
o1 0¢8 R 0 -
[N — S~z -
113 13 Yrmwe pat t wl S
x € x iaf ¥
Sl e / o 5 3 A6
= o
t 3 SN W
(ZHY POY) 10jeuuz) ki) - 5 )
— — S z° 0p—4
F 3 1=
» o
S I - t] x 54 91 on 1S
Mooy '8 2 khk ~ o 0n
~ 5 0% 01 1SVHINOD o1 01
p lﬂ(i SSINLHOINE
@ "
=
Q

088e5vQd”
01 ti 21 €1 vl S1 9t

4Inou1) 1831



,N E C ELECTRONICS
4PC1401C

INC 98 DE.!:'-I_E?EES D0LA349 9 -[fr-77—o7-c>?
R NEC assmon v

2 £ “> 84 Ses
T > N e ] o
EEss 22 B : Res-
2z8 ¢ "
TEes ZEL Nlon  onoo N5,
2 S — N
e RE
¥ , o
: QdH 0dA :gg
te |
S = ALTEY
40 0e¢ i o | N
AV 4dH gaval = n =
o 06 w028 u- I 4% 100 o~
g ol
o dn €600 H - —1 N Lt 3
WA— = & | van 80| @ e W o
o & | 1 L )
x l_s 8 ni 01078
2 & =R 1nshio 4" 2200
e I S P
L - d L9
o~ 2> . R : _AN,—E
~ pa
b 9‘7 P Lonsr
o8 N F o N 2 E2 .o
. ::i m.a < Y g AN\ § :
2z % o <;1 3 «© S 2 ey 7t
> -« 3 i € | 1xos 20| £ ———f
g O—wr—e—te] 1o s
" L3S R
TR o~
~—ol— g Jaxox 1309 3——*-—-{'——{1
; i 2 702 a* 10¢ :
i | orea0ze. weid ; ‘\
* <, i vy €7 —— ALhJ -
Pv’r*-——'Nr——E [8) 413 daval = AN T AW
i BrZE pglg e > L= 3
i s = ~= ez b
4
; £l YWt = (v sane B—‘*{;v—-ﬂ—-’f‘—f\
. T W ~> Y =
| = o3 ov 05y 02 8 & =
g : [~ _A'“ > m L - >
S A e A 158 woon[ = o
=Nt - L = .. z
o ’—%ﬁ
it < &= N1 o !
T = | HOOA Y B—Q-WV_——J—'R e Iy
— - g I &
& &8 ,'——W?'-‘
& -O-—:
[ uJ_Ii 2 o g
d O— AN = [ WeH ADt o S S
= g v 89 L 8 2
Ex > N Coe &8 b
s¥sg oot { © -
-2 A claem . k8| = |— HRE |
ox ge _ WL
- g i
39 008 ! — :
M 1ND Mol ~ MW—— >
N » of b 001 ] ety e | |8
Z o mANW—WW— onee L N g
@ = 8 L X =4
- %,\ %66 . =1 wod ONDD]¢ E 4 wd:o| B : 2%
- (5] a
EW—-’\M—MN—& | =4
8 srzy 4 Tvur t g
e« ¥10 3—&«———— |
3] oh 2
4
© dHS __.__]——w-——-j
5 53l 12 .
g p-S T 3= e enzl Bwlw ¢ o
- e I L 2 £
& N 30 6F w <
% 2 H" 89 S v
s £ ——a{F e Wl fd
(@] 5 ~ AN W“"ﬁc oot : &% 22 :Ec FR 3
w = [ A o Lh S "““"—’E 985 &
= W—————E A onod| — N
& ¢ 088 . - L |_E°
2 L7\
g #4021
x
w

/0

NEC Corporation

NEC Building. 33-1, Shiba Gochome
Minato-ku, Tokyo 108, Japan

Tei: Tokyo 454-1111

Telex Address: NECTOK J22686

Cable Address: MICROPHONE TOKYO

IN—1497
APR. —20-83M
Printed in Japan

"INTERNATIONAL ELECTRON DEVICES DIV.
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