BIPOLAR ANALOG INTEGRATED CIRCUIT

uPC1401CA

NTSC CHROMINANCE, LUMINANCE, SYNCHRONIZATION,

AND DEFLECTION CIRCUIT
(CRYSTAL OSCILLATOR TYPE)

uPC1401CA 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 moided 42 pins dual in-line package.

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

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

FEATURES

Chroma sub-carrier regenerator works using a crystal rezonator.

Defiection original clock signal is generated using a ceramic rezonator.

All of user controls are controlied with DC voltage externally.

Chroma difference signal output, and built-in Y {(intensity of brightness) signal power stage.
Ctear view by the built-in aperture correction circuit.

o & ¢ o 0 0

Freely programable video DC restration externally.
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TV BLOCK DIAGRAM
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CONNECTION DIAGRAM (Top View)

Picture Part Ground PGND ¥ (a7 video Gutput -
o

Chrama fnput o BRT [41] "BRIGHTNESS”

ACC Capacitor CACC ACH E Aperture Correction Input -
<}

“SHARPNESS” sHe PN [35] video input

"COLOR SATURATION" TR PCAQ [38) Video & Chroma Ampiified Qutpt P

Chroma Part Ground CGND PCAL [37] Video & Cheoma Ampiitier inpol

Golor Kuler Filter CKF CNT E “CONTRAST W

8- Output By HEBP [35] Horizontal Fly-back Puise Input .
.

G~ Output [ HBLK E Horizontal Blanking Input -
n

R-Y Output R-Y veen[33] Horizontal Part Powersupply .

i)

Master Powersupply

veem S5t Synchronous Signal Separator Input |

Sub-carrier Phase Shifter SCPS HAKF Harizontal AFC Killer Filter

Chroma APC Fiter CAF HAKO Horizontal AFC Killer Qutput

Chroma VCO Filter 1 [£.2) HOX2 Horzontal YCO Rezonator 2

Chroma VCO Filter 2 COF2 HOXY Horizonta) VOO Rezonator 1

CTINT TINT HOF Horizontal VCO Fiter

Sub-carrier Rezonator SCX HAF Honzontal AFC Filter

&

Verticat DC Feedback VOFB HPA Horizontal Phase Adjusler

Vartical AC Feedback VAFB HPF Horizontal APC Filter

Vertical Pre-drive Output  [20] vPO HPD| Horizontal Pre-drive Qutput

DGND HOI Haid Down Circuit Input
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Deflection Part Ground
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ABSOLUTE MAXIMUM RATINGS {T,=25 °C)

Master Powersupply Voltage Veem 135

Horizontal Powersupply Voltage VeeH 135

V & C Amplifier Input Voltage Vecail 5.0

Chroma Input Voltage Vein 5.0

Synch, Separator Input Voltage Vst 5.0

H. Flyback Puise Input Voltage VHesp VeeH

H. Blanking Pulse Input Voltage VHBLK VeeH

Video Output Current Iy 50 {(Vy<5.0V)

B-Y, G-Y, R-Y Output Current lg.v. lg-v. tR-vy -10

H. Pre-driver Output Current Inpp +10

V. Pre-driver Qutput Current lvpo -10

Totat Power Dissipation Pp 1.4 (T,=60 °C)

Operating Temperature Topt -~ 10 to +60

Storage Temperature Tsig ~—40 to +150
Mark **—" of current means flow out from the terminal.

Master Power-supply Voltage
Horizontal Power-supply Voltage
V & C Input Signat Level

Chroma Input Signal Leve!

H. Blanking Pulse input Voltage
H. Flyback Puise Input Voltage
Video Output Voltage
“CONTRAST" Control Voltage
“BRIGHTMNESS” Control Voltage
“SHARPNESS” Control Voltage
“COLOR SATURATION’ Control Voltage
“TINT” Control Voltage
Hold-down Circuit Input Voltage
H. Pre-driver Output Current

RECOMMENDED OPERATING CONDITIONS ({T,=25 °C)

Veem 1211

VeeH 121

epcal 1

ecIN 200 (Burst Signal)
eHBLK More than 7
eHFBP More than 7

Ey 6 (Pedestal Level)
Venr 0 to (4 to 5) 1o Veem
VarT G to (8 to 9) to Veem
VsHp 0 to {4 to 5) to Veem
VeLr Veem to (5t04) to 0
VTINT 0to {4 to5) to Veem
VDl Trigger level is 0.7
lhpp *2

Ve-p
mVp.p
Ve-p
Vo-p

<« < <« < < <L
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ELECTRICAL CHARACTERISTICS (T,=25 °C)

Video & Chroma Part

Ratio -2

CHARACTERISTICS SYMBOL MIN. TYP. MAX, UNIT CONDITIONS
Master Powersupply Current loom 42 55 7% mA Veem =VecHl=12 Vv
B-Y Output Stability Depend On Burst level at CIN changes from 0 dB
ACC1 -3 0 +3 dB
ACC 1 {200 mVp.p) to +6 dB (400 mVp.pl.
B-Y Output Stability Depend On Burst level at CIN changes from 0 dB
ACC2 -7 -3 +2 dB
ACC -2 {200 mVp.g) to —20 dB {20 mVp o).
Maximum Bursst Signal Levet Sup-
pressed by Color Killer Function K 40 a8 0d8 =200 mVp.g.
Remaining B-Y Signal Under - .
Suppression of Color Killer eg.Y(K} 50 mVgp R_B"‘T',n it B‘;smng:r:'evel whlen t:um
Function signal is appiied to at ey level.
Remaining B-Y Signal At Minimum Remaining B-Y signal level when CLR
Of “COLOR SATURATION" €B-Y(CLR) 20 | ™Vop | oitageis9 V.
B-Y Signal Distribution In Burst level at CIN is 200 mVp.p.
Standard Condition €8-Y(5C) 15 25 38 | Voo | Gl voltegais 7.1 V.
. " Burst level at CIN is 200 mV ..
M: .Y ] ] ¥ . Lad
aximum B-Y Signal Level €B.Y{MAX) 5.0 58 Vop CLR voltage is 0 V.
Variabte Range of B-Y Signal
Phase Depand On “TINT" 205y 80 20 deg. :INT voitage changes from O V to
Control Function cem
Burst levet at CIN is 200 mVp .
B-Y Signal Distribution At AF"“’T B-Y signal levei to 2.5 V‘,"p
Standard “CONTRAST" eB.YICNT) 14 20 24 | v with “COLOR SATURATION'
Control Voltage - ey control function when CNT voitage
is 9V, After it, set CNT voltage
tod4.7V.
Burst level at CIN is 200 mVp .
Variable Range of 8-Y Signal Adjust B-Y signal level to 2.5 V.
Level Depend On “CONTRAST” Jdeg.y (CNT) 10.5 1158 125 dB with "CONTRAST” controt function
Control Function when CNT voltage is 9 V.
After it, set CNT voltage ta O V.
. Frequency aberration of SCPS signal
F
;:"”:’:m';"s“:;‘::ﬂ:‘”_z of fsc1 400 . 580 750 kHz from 3 579.545 kHz.
ad CAF voltage is 4.5 V.
. Frequency aberration of SCPS signal
Variable Fraquency Range of fsca ~B00 | -1050 | -1300 | KMz | from 3 579.545 kHz.
egenera rrier - CAF valtage is 7.5 V.
Peak Voltage of CAF Signal PCAI input is deflection synchronous
Under Cantrol Of Internat VPCAFE 7.0 7.2 75 v signal only.
Autamatic Sweep Function The input level is 300 mVp .
Bottom Voitage Ot CAS Signal PCAI1 input is deflection synchronous
Under Controf Of Internal VBCAF 4.3 4.8 438 v signal only.
Automatic Sweep Function The input tevel is 300 mVg .
R-Y level divided by B-Y.
CIN input is 200 mVp at the burst
Chroma Demodulator Output R-Y/B-Y 068 | 075 | 082 | VIV | level, and 400 mVpp at the coloring
atio - ingredient. Frequency of the coloring
ingredient is 3.63 MHz.
G-Y level divided by 8-Y.
CIN input is 200 mVp_ at the burst
Chroma Demodulator Output G-Y/B-Y 020 | 025 | 031 | VIV | level,and 400 mVpp 2t the coloring

ingredient. Frequency of the caloring
ingredient is 3.63 MHz.
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CHARACTERISTICS SYMBOL MIN. TYP. MAX. UNIT CONDITIONS
N R-Y vector angle against B-Y wvector,
R-Y Demodulation Angle LRy %0 %8 106 | deg. Burst level of CIN input is 200 MV, o,
A G-Y vector angle against B-Y vucto‘r.v
- -Y
G-Y Demodulation Angle \L LG 230 240 250 deg. Burst level of CIN input is 200 mVp.q.
Demodulator Qutput DC Voltage E 66 7.4 76 ‘ v DC voltage of B-Y, G-Y, and R-Y,
Distribution ° : ’ C o when no input 1o CIN.
1 ]
. Ambient Temperature changes from
Tempersture Coefficient Of Eq AEO(TBD 0 +2 mv/C —10°C to +60°C
. B DC voitage difference among B-Y, G-Y,
Non-uniformity of Eg dEg Q + 200 mV and R-Y., at tracing time.
Supply Veoltage Dependence of Voom changes from 11V to 13 V.
4dE o] 50 mv |
dEy © Veem VeeH=Veem
! Ambient Temparature changes from
Temperature Coefficient of dEg 4dEo(T,) ; 0 +1 mv/c © ~10°Cto +60°C
T Remaining sub-carrier wave level of
Remaining Carrier Wave Level e 60 120 mv 8-Y, G-Y, and R-Y in tracing time
Of Demodulator Dutput carry {Contains harmonic over-tone
ingredient}, when no input to CIN,
Harmanic over-tone level of B-Y, G-Y,
Harmonic Over-tone Of i 06 10 v and R-Y {Contains remaining sub-
Demodutator Output } Enot ) ; p-p carrier}) Burst signal level of CIN input
is 200 MV
. . PCAQ signal level comparing with
Maximum Voltage Gain Of ) A
Videa & Chroma Amplifier Apca 60 70 9.0 d8 PCAI Input. The PCAI input s shown
I by Fig. 2in page 8. CNT voltage is 9 V.
PCAQO Signal Distribution ! PCAO output level, when CNT voltage
At Sandard “CONTRAST" epCADICNT} 13 1.8 23 Vop is47 V. .
Control Voitage PCAI Input is shown hy Fig. 2 in page B.
— — b — e
i P
Variable Range Of PCAO Output | :’v:::uc;?’::m: if:::nm::w'
Depend On “COMTRAST" AepCAOICNT) 1 12 13 dB OV108YV
Control Function PCAI input is shown by Fig. 2 in page 8.
Gain inconstancy when PCAI input signal
Frequency Response Of Video FRpca 3 0 B :r;q;ﬁr‘a:v changes from 200 kHz to
& Chroma Amplifier PCA| input signal is shown by Fig. 1
in page 8.
Y output level comparing with PIN input
Voltage Gain Of Video Signal signal. PCAIl input signal is shown by
Processor Apsp 10 ] 12 14 de '\ Fig. 1 in page 8. The input signal fre-
i i quency is 200 kHz.
i RT volt hen black level
“BRIGHTNESS" Control | Aoplied BRT voltaga when black leve
e | ot Y output is controlled to 6 V.
Voltage Distribution for VBRT 79 8.2 85 | A" A . "
| PCAL input is 300 mVp, , deflection
Standard Y Output Level : i N
| - synchronous signat only.
i : : Black level of Y output when BRT
Y Black Level A1a BRT H voltage is 7.6 V.
Voltage -1 VY(BRTH 60 70 v PCAI input is 300 mvp_p deflection
‘ synchronous signal only.
i Black level of Y output when BRT
Y Black Level At a BRT I voltage is 9.5 V.
Vy(BRT)2 L1s | 20 | v toge

Voltage -2

PCAI input is 300 mV,; detlection
synchranous signal only.
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CHARACTERISTICS ’ SYMBOL MiN, 1 TYP. MAX, UNIT CONDITIONS
Frequency Response Of Video Difference of gain for 2 MHz signal
Signal Processor Depend On against ane for 200 kHz signal
F —8. -3. -1 ’
“SHARPNESS" Control RyisHeh 85, 738 | -15 | a8 when SHP voltags is 9 V.
Function -1 i PCAl input is shown by Fig. 1 in page 8.
Frequency Respunse Of Video Difference af gain for 2 MHz signal
Signal Processor Dapend On FR +6.0 +9.0 12 4B against one for 200 kHz signal,
“SHARPNESS" Control Y(SHPI2 R e when SHP voltage is O V.
Function -2 o o ,,,;,i,,,.. N PCALl input is shown by Fig. 1in page 8.
1 SHP voltage is adjusted as frequency
. o e i response of video signal pracessor
Null Paint Of "SHARPNESS VNSHP | a6 | a9 5.2 v is constant for signal from 200 kHz
Control Voitage i
; t0 2.0 MHz.
i PCAI input is shown by Fig. 1 in page 8.
‘h Temperature Coefficient of black
i ; levet of Y output when ambient
Temperature Coefficient Of ! \ o temperature changes from —10 °C
Y Block Level AVy(Ty) i 0 +25 i +50 | mv/°C 10+60 °C.
I ; Black level of ¥ output is set ta 6 V
; | | at 25°C.
L
Synchronization & Deflection Part
CHARACTERISTICS [ syMBOL | MIN. | TYP. | max. | uNIT CONDITIONS
i
:::::::tai Part Powersupply lccH 8 12 16 mA VecH =Veeml=12v
,,,,, JSU R IS R b
Synch Signat Sep E 73 76 79 v $S1 terminal DC val ith no i
Input DC Voltage ] R K R ermingl voltage with no input.
Frequency ratio of VDFB terminal

rtical Free-running F
Vertical Free-running reque_v;cy fuol fH/296 Hz signal against HPD output, when SSi

' voltage is set to Voem.

| Frequency ratio of VOFB terminal
fuo2 fH/232 Hz signal against HPD output,
| when SS| voltage is setto 0 V.

Vertical Free-running Frequency
-2

Lowest VDFB Insut Voltage Lowest VDFB vaoltage with which

v
interrupting VPD Pulse LVDFB 37 40 43 v VPD output is dissapeared.
. N Watch blanking time length of Y output.
Vertical ki .
w?a:'h Blanking Pulse PWvBLK See Fig. 3 PCAl input is 300 mV,  deflection

‘ synchronaus signal only.

Watch VPD output pulse width,
VPD Output Pulse Width PWypp See Fig. 3 PCAl input is 300 mVy, , deflection
synchronous signal only.

. L Change of VPD output comparing with
;;"V"m“? Gf': D::Tv':“""" ! Avep 45 . 60 | 75 viv change of VAFB input when VAFB DC
tcal Pre-driver 4 i voltage is changed from 3.6 Vto 3.7 v.
" | Lowest V with which VDFB pulse
Lowest Voopm Available To | ccm Y d
Vertical Froquency Divider VicemMivo) % 33 40 v appears. PCAl input is 300 mVp.p
| deflection synchronous signal only.
I Lowest Ve with which VDFE
L . terminal signal synchronizes with
Vmie:l:sr?cMhr::ia:;b'e To ViooMmivs) } 4.1 50 | v synchronous signal of PCA| input.
The input is 300 mV‘,_p deflectian
synchronous signal only.
Horizontal Free-running » | Frequency aberration of HPD output
Frequency ‘ fHo | 50 [ 0 ‘ 80 L Hz | from 15.734 kHz.

taz
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CHARACTERISTICS SYMBOL MIN. TYP. MAX. UNIT CONDITIONS
: Frequency change of HPD output when
Supply Voltage Dependence i ! VECH is changed from 11 V to 13 V.
a4t + t H:

Of typ -1 HOtVeCHn s n 2 Veem=VecH. Compare with HPD
output frequency st Voop is 12 V.
Frequency change of HPD output

Supply Voltage Dependence at VoeH is 7.0 V comparing with

Af, - -

Of tyo -2 HOvVCeH)2 0 40 100 Hz frequency at VoeH is 12 V.
Veem=VeeH
Frequency drift of HPD output when

. bi h from
prit OF THO Depend On o) 20 Hz ~10°C10+60°C.
e pe Compare with the frequency at ambient

temperature is 25 °C.
Farthest frequency of synchronous
signal of PCAL input which can be cap-
tured by horizontal AFC function.

Horizontal Synchronous ! PCAI input is 300 mV_, variable fre-

Capture Range } e =500 + 600 | Hz quency harizontat svng'.!eonaus signal

H | only.

PCAI input pulse width is 4.8 us.

) ] B i ) High level time of HPD output.
Horizontal Predriver N N .
Output Pulse Width PWHpD 19 2 23 us PCAl input is 300 mVp.g deflection

synchronous signal only.

Watch phase change of HPD output
Phase Change Of HPD Output , comparing with PCAl input when
Depend On Frequency Of d¢H 2 ‘\‘ 3 | us/600 Hz synchronos signal frequency of
Synchronous Signai | i PCAI changes from 15.434 kHz to

! 16.034 kHz.
§ \‘ Lowest Vg with which HPD

Lowest Voo Available To i output appears,
Horizontal Part ViceH 40 50 v PCAI input is 300 mV,, p, deflection

synchronous signal only.

Maximum synchronous signal levet of
Maximum Deflection PCAI input with which HAKO terminal
Synchronous Signal Level - _ » i voltage keeps above 1.0 V.
Triggering Horizontal AFC EPCAUHAK) 14 10 6 a8 PCAI input is deflection synchranous
Killer | signal only.

: 0dB =250 mVp.g.
Lowest Triggerir;g Valtage Lowest HD1 input voltage with which
Of HDI Input EHpI 580 | 640 | 700 mv HPD output is dissppeared.
o After trigger hold down circuit, lowest

Lowest Ve Kesping VCCH(HDI) I 30 v VoM with which hold down circuit
Hold Down Work

can keep the work.
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Fig. 1 TEST SIGNAL OF FRpca. Apse. FRy (supi1, FRy (sup)2, AND Vshp

Sine wave (directed frequency)

Fig. 2 TEST SIGNAL OF Apca, epcacicNTl. AND depcao(onT)

Fig. 3 SIGNAL TIMING OF PWypik, AND PWypp
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in actual case, there is some video signal
as shown by dotted line.
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42PIN PLASTIC SHRINK DIP {600 mil)

42 22
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NOTES _ [ (TEM | MILLIMETERS INCHES :
1) Each lead centerline is located within 0.17 } t i
mm {0.007 inch) of its true position (T.P ) A [ SSt3Max | 1.641 MAX.
at maximum material condition, I 1.78 MAX. l 0.070 MAX.
e l 1.778 (T.P) 0070 TPy |
2} item “K“ to center of leads when formed N S — e
paralief. a D . 0.60 ! 0.020- 0608
i 0.85 MIN. ! 0.033 MIN
I 3200 4..‘_%,,,‘63;;;2
051 MIN. . 0.020 MIN.
0.170 MAX.

L 0.226 MAX. |

0.600 (T.P) |
0.520
0.010 883

I 0.007
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