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PRELIMINARY SPECIFICATION

ELECTRON DEVICE

BIPOLAR ANALOG INTEGRATED CIRCUIT

«PC1401C

NTSC CHROMINANCE, LUMINANCE, SYNCHRONIZATION,

AND DEFLECTION CIRCUIT
(CRYSTAL OSCILLATOR TYPE)

signal —

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

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

It 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

Chroma sub-carrier regenerator works using
a crystal rezonator. |

Deflection original clock signal is generated
using a ceramic rezonator.

All of user controls are controlled with DC

PACKAGE DIMENSIONS

Unit : in millimeters {inches)
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CONNECTION DIAGRAM (Top View)
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ABSOLUTE MAXIMUM RATINGS (T,=25 °C)

Master Powersupply Voltage Veem 13.5 \%
Horizontal Powersupply Voltage VecH 13.5 Y
V & C Amplifier Input Voltage ' Vpcatl 5.0 \Yj
Chroma Input Vpltage Vein 5.0 \Y)
Synch. Separator Input Voltage Vssi 5.0 \Y
H. Flyback Pulse Input Voltage VHrBP VeeH \
H. Blanking Pulse Input Voltage VHBLK VeeH Y
Video Output Current Iy 80 (Vy<58.0V) mA
B-Y, G-Y, R-Y Output Current lg.vy. lg-Y: IR.v -10 mA
H. Pre-driver Output Current l1rD 10 mA
V. Pre-driver Output Current tvep -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 Power-supply Voltage Veem 1211 \Y
Horizontal Power-supply Voltage VeeH 1231 \"
V & C Input Signa! Level epcAl 1 Vp-p
Chroma Input Signal Level ecIN 200 (Burst Signal) mVp.p
H. Blanking Pulse Input Voltage €HBLK More than 7 . Ve.p
H. Flyback Pulse input Voltage €HFBP More than 7 Vp.p
Video Output Voltage Evy 6 (Pedestal Level) v
“CONTRAST" Control Voltage VenT Oto (4to05)to Veem \Y
“BRIGHTNESS" Control Voltage VBRT Oto (Bto 8) to Veem \Y
“SHARPNESS"” Control Voltage VsHp 0 to (4 to 5) to Veem A
“COLOR SATURATION" Control Voltage Veur Veem to (5tod)to 0 Vv
“TINT" Contro! Voltage VTINT Oto (4to5)toVeem \Y
Hold-down Circuit Input Voltage VHDI Trigger fevel is 0.7 \%
H. Pre-driver Output Current lupD +2 mA

This Material Copyrighted By Its Respective Manufacturer




N E C ELECTRONICS INC A&

4PC1401C

pE Juuavsas oo1a3u3

s I T-77-07-0%

NEC azcron vevce

ELECTRICAL CHARACTERISTICS (T,=25 °C}

Video & Chroma Part

CHARACTERISTICS SYMBOL MIN. TYP. MAX. UNIT CONDITIONS

Master Powersupply Current icem 42 65 75 mA Veem (=VegHi=12 Vv

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

AcC -1 Acc 3 ° 3 | 98 | (200 mVp.p) to +6 dB (400 mVp.p).

B-Y Output Stability Depend On Burst level at CIN changes from 0 dB
- - +

ACC 2 Accz ? 3 2 98 | (200 MVpp) to—20dB (20 Vo).

Msaximum Burst Signa! Level Sup- - :

pressed by Color Kilier Function eK 40 dB 0dB =200 MVp.p.

Remaining B-Y Signal Under L. .

N L Remaining B-Y signal level when burst
Suppr'esnon of Color Kitler €p.Y(K) ! s0 mVep signal is applied to CIN at ex level.
Function . i
Remaining B-Y Signal At Minimum e ‘ ' 20 mv i Remaining B-Y signal ievel when CLR
Of "COLOR SATURATION" , €8-YICLRL | PP | voltegeis 9 V.

B-Y Signa! Distribution In \ : i Burst level at CIN is 200 MVp.p.
Standard Condition €8-v(SC) | 16 | 25 - 36 i Vop | CLRvoltageis 7.1V,
1 .
., Ve . : i ! , Burst level at CIN is 200 mVp.p.
Maximum B-Y Signal Level . €B-Y (MAX) : 50 | &8 i Vp-p ~ CLR voltage is O V.
Variable Range of B-Y Signal o i : t !
Phase Depend On "TINT" . 40g.y 80 90 | ' deg. i :’/INT voltage changes from O V to
Control Function ] ' ' . ccm:
; ; | Burst level at CIN is 200 mVp.p.
B-Y Signa! Distribution At 1 ! ! :;’:f}ceé‘;’_gg"zp{frvs;:_l?i'g:g-p
Standard “CONTRAST* ! €B.Y(CNT) i 1.4 20 | 24 Vop | i
| | controt function when CNT voltsge
Control Voltage | : . .
: ] is OV. After it, set CNT voltage
i i ! t04.7 V.
. i : : 'l Burst level at CIN is 200 mVp.o.
Varigble Range of B-Y Signal : { } i Adijust B-Y signal level to 2.5 Vp.p
Level Depend On "CONTRAST" 4Jeg.y (CNT) ; 105 115 - 125 dB . with “CONTRAST" control function
Control Function ; : when CNT voltage is9 V.
' ; ; After it, set CNT voltage toO V.
. ! i . Frequency aberration of SCPS signa!
Variable Frequency Range of i :
. t f 400 580 ! 750 kHz from 3 579.545 kHz.
R K + 1sCi
egenerated Sub-carrier -1 i i CAF voltage is 4.5 V.
i . Frequency aberration of SCPS signal
H t ! 1 q Y g
::"::;faf;:qs":;‘i:r':::gf2°' ! fsc2 —800 | —1050 | ~1300 | kHz | from 3 679.545 kHz.
9 : . CAF voltage is 7.5 V.
Peak Volitage of CAF Signal PCAI input is deflection synchronous
Under Control Of internat VPCAF 7.0 7.2 7.5 \' signal only.
Automatic Sweep Function The input level is 300 mVp.p.
Bottomn Voltage Of CAS Signal PCAI input is deflection synchronous
Under Control Of Internal VBCAF 43 46 4.8 v signal only.
Automatic Sweep Function The input level is 300 mVp.p.
R-Y level divided by B-Y.
CIN input is 200 mVpp 81 the burst
Chroma Demodulstor Output R-Y/B-Y 068 | 075 | 082 | VIV | tevel,and 400 mVp at the coloring
Ratio -1 . " P A
ingredient. Frequency of the coloring
ingredient is 3.63 MHz.
G-Y level divided by B-Y.
CIN input is 200 mV.p 8t the burst
Ch D p-p "
mgﬁ’mmmmmw“ 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.
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CHARACTERISTICS ¥ SYMBOL MIN. TYP. MAX. UNIT : CONDITIONS
. ; R-Y vector angle against B-Y vector.
R-Y Demodulation Angle LR-Y 20 a8 106 deg. Burst fevel of CIN input is 200 mVp.p.
. G-Y vector angle against B-Y vector.
G-Y Demodulation Angle ' LG-Y 230 240 250 deg. Burst level of CIN input is 200 mVp.p.
Demodulator Output DC Voltage | € 6.6 74 76 v DC voltage of B-Y, G-Y, and R-Y,
Distribution o : : . when no input to CIN.
- Ambient Temperature changes from
Ternpersture ch)effncuent Of Eq 4Eo(T,) (o] +2 mVFC | 40 °cto +60 °C
. . i l ¢ DC voltage difference among B-Y, G-Y,
|
Non-uniformity of Eg : dEg 0 + 200 mv ! and R-Y, 8t tracing time.
Supply Voltage Dependence of | Vcem changes from 11V to 13 V.
4dE (4] 50 mV
dE, I 4080 (Vveem) VceH=VeeM
Temperature Coefficient of dE 4dE i o | 41 |mypc Ambient Temperature changes from
peratu ofd%o  4C%0(T,) | i —10°C10 +60°C
i ; . Remaining sub-carrier wave ievel of
Remaining Carrier Wave Level . i : i B-Y, G-Y, and R-Y in tracing time
Of Demodulator Qutput €carry l ! 60 . 120 ! mv (Contsins harmonic over-tone
: i ingredient}, when no input to CIN.
: | . ; _ Harmonic over-tone level of B-Y,G'Y,
Harmonic Over-tone Of . i 06 ; 10 : v i and R-Y {Contains remaining sub-
Demodulator Output Ehot l : ’ v [ PP carrier} Burst signa! level of CIN input
. ' ) is 200 mVp.p.
. . : i i E i PCAO signal level compsring with
Maximum Voltage Gain Of i i i ! i i .
Video & Chroma Amplifier . APCA 6.0 7.0 80 | dB . PCAIl input. The PCAI input is shown
| | : by Fig. 2 in page 8. CNT voltageis9 V.
PCAO Signal Distribution i l PCAO output level, when CNT voltage
At Sandard “CONTRAST" €PCAOICNT) 13 18 23 | Vpop : is4.7 V. ) ) )
Control Voltage : | i . PCALl Input is shown by Fig. 2 in page 8.
I T ;
Variable Range Of PCAO Output | l ! :/v:::béigav?&:f '::::;gnou;p;;':\ve'
Depend On “"CONTRAST" Jepcao(CNT). | 1 12 13 LU we ge
Control Function X i «  PCAIl input is shown by Fig. 2 in page 8.
i i ?ain inconstancy when PCAI input signal|
. requency changes from 200 kHz to
£ requency Response Of Video FRpCA -3 0o i dB |, 4.2 MHz.
roma Amplifier i PCAI input signal is shown by Fig. 1
! | in page 8.
: | i I Y output tevel comparing with PIN input
Voltage Gain Of Video Signal 1 signal, PCALl input signal is shown by
Processor Apsp 10 12 14 d8 I Fig. 1 in page 8. The input signal fre-
! quency is 200 kHz,
“BRIGHTNESS" Control | Applied BH'I" voltage when black leve!
Voltage Distribution for VBRT 78 | 82 86 @ V , of Y output is controlied to 6V.
Standard Y Output Level . I PCAl input is 300 mVp.p deflection
! ! : synchronous signal only,
i ! | . Black level of Y output when BRT
Y Black Level At a BRT i ! wvoltage is 7.5 V.
Voltage -1 VY(BRT! 6o | 70 DV PCAI input is 300 mV,, deflection
. synchronous signal only.
| Biack level of Y output when BRT
Y Black Level At 8 BRT v voltage is 8.5 V.
Voltage -2 Y(BRT)2 1.6 20 v PCAl input is 300 mVp.p deflection
synchronous signal only.
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CHARACTERISTICS T symeoL | MiN. [ vvp. | max. | uNIT CONDITIONS
i i H
Frequency Response Of Video ‘ i ! i i Difference of gain for 2 MHz signal
Signal Processor Depend On . o _ P _ against one for 200 kHz signal,
“SHARPNESS" Control - FRvispn ¢ =88 36 | -15 | d8 when SHP voltage is 9 V.
Function -1 ' i [ PCAL input is shown by Fig. 1 in page B.
Frequency Response Of Video : | i Ditference of gain for 2 MHz signal
Signal Processor Depend On : ER t +s0 +90 | #1 8 sgainst one for 200 kHz signal,
“SHARPNESS" Control P ERYISHRIZ g TR 0 M2 g d when SHP voltage is O V.
Function -2 ! ! PCAI input is shown by Fig. 1 in page 8.
' ; i SHP voltage is adjusted as frequency
. - " . : ' response of video signa!l processor
g‘:” Pﬁ":;olo: SHARPNESS VNSHP 46 . A8 ! 6.2 v ' is constant for signal from 200 kH2
ntrol Volisge : | | i | to2.0MHz.
) : . ' *  PCAI Input is shown by Fig. 1 in page 8.
_ ' Temperature Coefficient of black
; i : | . level of Y output when ambient
Temperature Coefficient Of : i ° temperature changes from —10 °c
Y Black Level AVY(TB) 0 +2.5 +5.0 R mv/*c ., to +60 °C.
Black tevel of Y outputissetto 6V
, 8125°C.
Synchronization & Defiection Part
CHARACTERISTICS SYMBOL ' MIN. ! TYP. MAX. UNIT CONDITIONS
Horizonta! Part Powersupply !
=V, =12V
Current i lccH | 8 12 16 mA VeeH (=Veem!=12
Synchronous Signal Separator ! . . .
input DC Voltage Egs| E 7.3 7.6 7.9 v SSI terminatl DC voltage with no input,
. . : Frequency ratio of VDFB terminal
rtical Free- F i ' )
Vertical Free-running 'eque_r;cy - fvol : . f4:206 Hz signal against HPD output, when SSI
. . I voltage is set to VCCM-
Vertica! Free-running Frequency ! ! ! ! F.requenc.y ratio of VDFB termina!
.2 b fyo2 ; V1232 | Hz signal against HPD output,
. ’ ! : when SS1 voltage is setto O V.
Lowest VDFB Input Voltage . l Lowest VDFB voltage with which
interrupting VPD Puise VivDFB . 37 40 Jl 43 i v VFD output is dissapeared.
. R i Watch blanking time iength of Y output.
Vertical Blanking Puise !
Width ‘g PWyBLK | See Fig. 3 in page 8 PCALI input is 300 mVp, deflection
| synchronous signal only.
Watch VPD output puise width,
VPD Output Puise Width PWyvpPD H See Fig. 3in page 8 PCAI input is 300 mV 5. defiection
! synchronous signal only.
L eaninod : Change of VPD output comparing with
Voltage Gain Distribution i
Of Vercical Pre-griver AvPD | 48 6.0 75 viv change of VAFB input when VAFB DC
. i vottage is changed from 3.5 Vt0o 3.7 V.
Lowest VoM Available To i Lowest Vocom with which VDFB pulse
Vertical Frequency Divider ' VI CCM(VO) 3.3 4.0 v appears. PCA! input is 300 mVp_p
I. defiection synchronous signal only.
: . Lowest Voom with which VOFB
Lowest Voo Availsble To i ; I ‘ terminal signa! synchronizes with
Vertical Synchronizer vicemivs) 49 50 \Y ! synchronous signal of PCAl input.
: : : ; | | Theinputis 300 mVpp defiection
! i | ! ! {  synchronous signal only.
Horizontal Free-running : : ' | ! Frequency aberration of HPD output
h f . '
Frequency ‘ HO | 50 i 0 60 ! Hz l from 15.734 kHz. .

i
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CHARACTERISTICS l SYMBOL MIN. TYP. MAX. UNIT CONDITIONS

Frequency change of HPD output when
Supply Voltage Dependence VCCH is changed from 11Vte13 V.
Of tqo -1 ‘"HO(VCCH” 5 t20 Hz Veem=VecH, Compare with HPD
output frequency 8t VOCH iS 12vV.

. Frequency change of HPD output
Supply Voltage Dependence _ _ 8t VCCH is 7.0 V comparing with
Of fHo -2 4fmotveew2 | © 40 100 Hz frequency at VocH is 12 V.
Veem=VeeH

Frequency drift of HPD output when
ambient temperature changes from
ATHO(T,) | t20 Hz -10°Cto +60°C.

Compare with the frequency st ambient
temperature is 25 °C.

Drift Of {4 Depend On
Ambient Temperature

Farthest frequency of synchronous
signal of PCAI input which can be cap-
tured by horizontal AFC function.
PCAI input is 300 mVp.p verisble fre-
quency horizontal synchronous signal
only.

! PCA! input pulse width is 4.8 us.

Horizonta! Synchronous
Capture Range

[ fhe i +500 | 2600 Hz

i High level time of HPD output.
PWHPD 19 21 ¢ 28 | us i PCAlinput is 300 mVp. defiection
i *  gynchronous signail only.

Horizontal Pre-driver
Output Pulse Width

! , : i t  Watch phase change of HPD output
comparing with PCAI input when

Phase Change Of HPD Output

Depend On Frequency Of : 4¢H | | 2 ’ 3 1us/600 Hz . synchronos signal frequency of
Synchronous Signal : ) ! : ! PCAI changes from 15.434 kHz to
; ., 16.034 kHz.

Lowest VccH with which HPD
output appears.

Lowest VocH Available To

Horizontal Part t ViceH 40 50 v PCALI input is 300 mVp.p deflection
n ' synchronous signal only.
i i | . Maximum synchronous signal leve! of
Maximum Detlection i ‘ . PCAI input with which HAKO terminal
Synchronous Signal Leve! | voltage keeps above 1.0 V.
. { PCAIHAK] | —14 -10 -6 dB ge keeps

Triggering Horizontal AFC i PCAI input is deflection synchronous
Kitler i signal only.
i 0dB = 2560 mVp.p.

Lowest Triggering Voltage Lowest HD! input voltage with which

Of HDI input H EHD! . 580 640 700 mv HPD output is disappeared.
. After trigger hold down circuit, lowest
Lowest VcocH Keeping t . . L
Hold Down Work VECH(HD) ! 3.0 v VccH with which hold down circuit
i

can keep the work.
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Fig. 1 TEST SIGNAL OF FRpca, Apsp, FRy (sHP)1, FRyY (sHP)2, AND VnsHP

Sine wave (directed fraquency)

—
(3
t
{ 1 H(635 us) |
e
Fig. 2 TEST SIGNAL OF Apca.epcao(cNT). AND 4epca0(CNT)
>
-1
8

e

1 H(E3.5 us) !

Fig.3 SIGNAL TIMING OF PWVBLK, AND PWVPD

24 H(1.5 ms} y

VBLK pulse

VPD pulse

in actua! case. there 1s some videc signa’
as shown by dotted hne
Vem»e'
Synchronous
Puise
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NEC Corporation

" INTERNATIONAL ELECTRON DEVICES DIV.

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

Te!: Tokyo 454-1111

Telex Address: NECTOK J22686

Cable Address: MICROPHONE TOKYO
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