BIPOLAR ANALOG INTEGRATED CIRCUIT

uwPC1423

FOR COLOR TV COLOR SIGNALS, VIDEO SIGNAL, AND
SYNCHRONIZING SIGNAL OF PAL/NTSC SYSTEM

The uPC1423 semiconductor integrated circuit processes color TV color signals, video signals, and synchronizing signals of
the PAL/NTSC system. It enables color synchranization {APC), horizontal synchronization (H-HOLD), and vertical synchro-
nization {V-HOLD) 1o be completely adjustment free, thus greatly reducing the number of peripheral parts and the number of

adjustments.

The uPC1423 is contained in a 48 pin shrink DIP package suited 1o high-density mounting.

FEATURES

ORDER INFORMATION

Completely adjustment-free color synchronization and horizontal/vertical synchronization
Clear picture with secandary differentiation of video

Horizontally double AFC enables stable synchronization even with VTR
PAL/NTSC mode selectable

Part Number

Package

wPC1421CAL1)

48PIN PLASTIC SHRINK DIP {600 mil}
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TV 8LOCK DIAGRAM
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PIN CONFIGURATION (Top View}

MW bLu27525

GND (other than pin 21}
Video tore control
Chrominance input
Capacitor (ACC)
Chrominance output (PAL)
Color control

R-Y demadutation mput
GND (color)

B ¥ demodulation input
Cotor killer filter

B-Y output

R-Y oulput

G-Y output

Ve (other than pin 38)
Phase filter (Chraminance)
APC filter (Chrominance)
Catar VCO filter

Color VCO filter

Phase adjustrment (PAL), Tiot (NTSC)

Color VCO

Vertical feedback input 1
Vertica! feedback input 2
Vertical predriver autput

GND (Vertical)
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E Video output

E Whita peak set

[36] Brightness control

E Sharpness (secondary differentiation) input
E] Video input

E Video chrominance output (contrast)

E Video chrominance nput (clamp)

E Contrast control

E] Fiyhack pulse

E Horizontal blanking pulse nput

[%] Ve (Honzontal)

[37] Video input (synchranizing signal separation)
%] TV/VTR

E Hortzantal kilter filter

[14] Horizontal kiler switch output

z:\] Horizontal VCO litter

[22] Horizontal VCO Hiter

51] Horizontal VOO filter

o

3—_0] Low-pass filter (1)
E Variable phase liter

28] Low pass filter (¢)

=1 [

[23] Horizontal predriver output
] PAL/NTSC
E] GND (Horizontal)
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ABSOLUTE MAXIMUM RATINGS (T, = 25 °C)

Supply Voltage V14, Vas 135 v
Input Signal Voltage {Video) 242 44 5 Voo
Input Signal Voltage (Chrominance) 83,79 5 Voo
Input Signa! Voltage (Deflection) a7 5 Vp-p
Input Signal Voltage (Sharpness}) Ci45 8 Vpp
Pulse tnput Voltage €p39,40 Via Vp
Feedback Input Voltage 821,22 ei21:7Vp ei22:Via Vp
Control Signal Voltage ©02,6,19,26,44,46,47 Via v
Qutput Current {Video} lo4g ~50 (V4 <5V} mA
Qutput Current {Color Differential} lo11,12,13 +10 mA
Output Current (Horizontat) la27 -10 mA
Output Current {Vertical) 1023 +10 mA
Output Current (Video, Chrominance) los +10 mA
Output Current (Video, Chroma) 043 +10 mA
Package Allowable Loss Po 15 (T = 60°C) W
Operating Temperature Topt —10to +60 °c
Storage Temperature Tirg —40 to +150 °c

RECOMMENDED OPERATION RANGE (T, =25°C)

CHARACTERISTIC SYMBOL RECOMMENDED VALUE UNIT
Supply Voltsge T V14,38 1221 v
Composite Video Input Signal {negative sync. €i37,42 B B Voo
Chraminance {nput Signal {Burst Signal) &3 L 200 o ".‘XD.SD___
Blanking/Flyback Pulse Input Vaitage : 8p39,40 MIN. 7 Ve
b . piedhy . I
Contrast Control Voltage ! Vay 4105 Vpe
Blightﬂe?s VCAnI-ro{ \}olt:g; o - Vag 7t08 Vpe
Sharpness Cantrol Voltage \') 4105 Voe
Calor Control Voltage | Vg ' o aws | Tvee
Tint Contro! Voltage B Vig 4106 7\/703
- Syst;m Selector Voltage (PAL} i Vag T GN_b 005 - “‘;D_wa- i
SQs(;r;: s;)a;;r‘\_loltage (Nfé-CGO) Vag 2to V4 Vpe
TVIVTR Selector Voltage V35 TV: Open VTH: GND 10 0.5V
Horizonts! Oux;ui Cu;;ént 4027 T l—; ;o + mA
™ Video Qutput Voltage {Black Leval) T Eoy 6 Voe
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ELECTRICAL CHARACTERISTICS (Ta=25$3°C, Vge =12 V)

CHARACTERIST!IC SYMBOL MEN. TYP. MAX. UNIT TEST CONDITION
Circuit Current tcc1ap 45 60 85 mA Voe =12V, Pin 14
Gircuit Current \ccas 8 12 16 mA Veg =12V, Pin 38 '

K ) Chrominanca input (pin 5) burst signal, 0 d8 (200
ACC Amalituds ACCy -3 0 13 48 | mVpplto 46 dB 1400 mVp.p), B=Y output (pin
Characteristic 1 .
11} level variation.

) . Chrominance input (pin 3} burst signal, O dB (200
ACC Amplitude ACC; 1 | -3 | w2 48 | mVpp) to~20 dB (20 mVp.p}, B—Y output {pin
Characteristic 2 1M L

avel variation,
T i o Chrominance input {pin 3) burst signat 0 dB {200
Color Killer Set Point exp ~43 -37 -3 d8 mVp.p) = [nput level with killer on after attenua-
tion, Input leve! at which B~Y output is eliminated.
ag N Supply Voltage eKp Vee =12 ¢1 V, identical to ey, Variation level

M ] +3 dB
Variation Vee) from ek (Voo =12 V).
eKp Ambient eKp 14 o8 T = 25 £35 °C, identical to exp, Variation level
Temperature Veriation m ‘ fromegp (T = 25 °Cl.

Chrdf;'l‘i;a;xc‘e_oatput i Chrominance input (pin 3} burst signal 200 MV,
DC Voltage ES(OFF) 60 70 80 vVoc Chrominance output terminal DC voltage.

i T Chrominance input {pin 3) burst signal 0 48 {200 7
Co'or.K.'”e'c €01P 50 mVpp mVp.p) to B~Y output (pin 11} remaining level
Remaining Color with killer on after-attenuation.

Colon:-éo;nr.t;l' T : Chrominance input {pin 3) burst signal 200 mVp o,
Remaining Calor fo2p 300 600 mVpp B--Y output (pin 11) remaining leve! at color MIN.
Total Color N ; Chrominance input {pin 3} burst signat 200 mVpp.
Differential Output o3P 14 24 34 Vep B-Y output (pin 11) level at colar Vg = 4.3 V.
g“;‘; [i"s'"“‘]‘"m" 8oaP . '35 5 Vg = 12 41 V burst signal 200 mVp.p, Level vari-
utput Supply ! :

tion § — K Vee = .

Voltage Variation {Vee) 4 ation from B—Y output 2.8 Vpn 8t Voo =12V
T B - S, .
g:;lﬁe:r:gr;:zmn eoBP ! .15 % Ta = 25 £35 °C, identical 1o 8g3p, Leve! variation
- from B-Y 29V, Ty =25°C.

Temperature Variation m . rorn output 2.9 pp?tTs _25 ¢ 5
Maximum Demodu- Chrominance input [pin 3} burst signal 200 mvp.p,
iation Output eoMP 48 68 Vop B—Y output (pin 11) level at color Max.

: . TINT VR GND for the phase of B—-Y output with
Variable Phase Range tfip Phase must be adjusted. TINT VR off, Phase variation in each Veg.

Chrominance input (pin 3) burst signal 200 mVj 5,
Color Diffarential Output | eqc 20 d8 B-Y output variation at the minimum contrast
Contrast Control (CONTRAST) when B—Y output is set to 2.8 Vo [maximum
contrast)
Chrominance input {pin 3} burst signal 200 mVpq.
Subcarrigr Output 8yep [¢2) 1.0 Vpp CW level is measured through the emitter follower
{pin 15).
No signal {pin 42), Difference between the VCb
+ +1,
fsctp Y04 | #08 | A KHZ | frequency and 4 433,619 kHz st V1g = 2 V.
Variable VCO Range § 07 -1 6 KHz No signat {pin 42), Ditfarence betwasn the VCO
sc2P ) : : frequency and 4 433.619 kHz at Vyg = 10 V.
Oniy the synchronizing signal (p'in ;12)'.' 0:3 Vp.‘;._—
APC fitter (pin 16): Righ
Sweep Amplitude 1 V1gHP 64 68 7.2 A
N
T Only the synchronizing signal (p;nTSZ)_ OAJAV,;,, -
APC filter {pin 16): Low,
Sweep Amplitude 2 V16LP 46 50 54 A
N—\ _____ LOW
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CHARACTERISTIC SYMBOL MIN,” | TYP. | MAX. UNIT TEST CONDITION
Chrominance input {pin 3} burst signal 200 mVp.p,
Damodulation R-Y/ chrominance signal 4.44 MH2/200 mV, ,, Output
P
Output Ratio 1 B-Y 054 0.61 068 viv ratio betwean B—Y output {pin 11) and R~Y
output {pin 12} in PAL mode.
Chrominance input [pin 3} burst signal 200 m\lp.p.
Demadulation G-Y/ chrominance signal 4.44 MHz/200 mVp, g, Output
Output Ratjo 2 8-vY 030 037 044 v ratio between B-Y output {pin 11) and G-Y
output {pin 13} in PAL mode.
Demodulation Chrominance input {pin 3) burst signal 200 mVpg,
Angle 1 LR Y 85 % 9% deg. R~Y phase difference from R—Y.
Demodulation Chrominance input {pin 3} burst signai 200 mV,
- 2 233 43 deg. ppe
Angla 2 LG-Y 223 2 g G~Y phase difference from B-Y.
Color Differantial € 66 71 76 v No signat [pin 3}, DC voltage of B—Y output (pin
Output DC Voltage oP : : ) 11), G-Y output {pin 13}, and R—Y output (pin 12}.
EQp Ambient AEqp 0 .2 mVEC Tg = —10 to +60 °C, Variation of B-Y, G-Y, and
Temperature Variation m : R-Y cutput DC voltages identical to E4p/70°C,
EO(R-Y) Line EoR-Y 0 25 mv No signal {pin 3}, R—Y autput {pin 12} DC voltage
Varistion n—-(n+1) ditference betwaen fines n and nt 1.
DC Volage Ditference . . . .
i No signal {pin 3), voltage difterences between pins
b.etween Color Ditfaren- Elx—v)P ¢ +200 mv 11 and 12 and between pins 11 and 13,
tial Output DC Voltages
E{x_Y)P Sl{p?l\/ JE (x—ylp o 50 Ry Vee = 11 to 13 V, Variation of voltage differences
Voltage Variation Veel E(x—Y)p-

Y e DTS ° o "
E{x-viP Ambner)t ) JE(X_y)p 0 £ mvre .T’ _--10 to 160°C, Van?.uon of voltage difference
Temperature Variation ) identical to E{x.yjp/70"C.

i . No signal {pin 31, Carrier leak lavel including higha;—'
Carrier Lavel Remaining Y . .
inC Diff al e 80 200 v harmonics) in the scanning periods of B—Y output
in Color Differentia carP VPP | fnin 111, G-Y output pin 13), and R—Y autput
Output {pin 12).
Chromingnce input {pin 3} burst signal 200 mVp.p.
Higher Harmonic Level Higher harmonic levet (including the carrier com-
Remaining in Color Charp 100 300 mVpp ponent) in color diffsrential outputs B~Y output
Ditferential Output {pin 11), G—Y output (pin 13}, and R-Y output
{pin 12).
. Video input {pin 42} stair step 1 Vp.p. Voitage gain
Contrast Amplcl;h?r Avq 6.0 7.5 g.0 dB is caleutated from the video output (pin 43} levet
Stage Voltage Gain 8t maximum contrast.
Contrast Amplifier ) Video input [pin 42} stair step 1 V), 5, Video output
Stage Video Output Box 20 28 30 Vpe (pin 43} leval at contrast V41 = 5.1 V.
’ T - Video input (pin 42) stair step 1 V., Variable
Contrast Control Range ?SBNTRAST) 20 d8 range of the video output (pin 43} lavel between the
maximum contrast and minimum contrast.
X o B B Video input (pin 42). Only the synchronizing signal
video Outbut DC dEqy 0 150 oy | (black)is 0.3 Vp o, DC tevet variation in the scan-
? tage ariation {CONTRAST} - ning period of video output {pin 48) between the
with Contrast maximum contrast and minimum contrast.
Contrast Amplifier Stage DG 5 % Video Input {pin 42). DG measurement stair step
Ditferential Gain 1 Vpp. DG of video output {pin 43) is measured,
Contrast Amplifiar Stage oF i 5 de Video input (pin 42), DP measurement stalr step
Ditferential Phase g 1 Vp.p. DP of video output (pin 43) is measured.
T 108V, video output (pin 42} including the sine |
- pP
Contrast Az:hher St.ag‘e fy -3 0 dg wave 200 kHz/4.2 MHz synchronizing signal of
Frequency Characteristic video input {pin 43), Gain ratio at each frequency
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CHARACTERISTIC sSYmMsoL MIN, TYP. MAX. UNIT TEST CONDITION

. . o T Ratio of pin 48 output level to 0.6 Vp_p pin 44
Video Amplifier i Av2 105 12 135 dB input level including the sine wave 200 kHz synchro-
Stage Voltage Gain nizing signal of video input (pin 42}

. Only the video input {pin 42) synchronizing signal
Brightness Control BR 82 85 838 v is 0.3 V.. BRT {pin 46) OC voitage when pin 48
Characteristic 1 ! PP

Is set to 7 V at black level.

T . Only the video input {pin 42) synchronizing signal
Brightness Control B8Ry 2.9 39 v is0.3 Vp.p. DC voltage of pin 48 at black level when
Characteristic 2 BRT (pin 46) is setta 9.3 V.

[ T ) - Onty the video input (pin 42) synchronizing signat
Brightaass Control 8R3 1.3 20 v i 0.3 V5. DC voltage of pin 48 a1 black level when
Characteristic 3 BRT (pin 46) is set 10 10 V.,

T R R 2 MHz attenuation ratio to 0.6 V., video output
Video Tone Control _ [pin 48} of 200 kHz including the sine wave 200
Characteristic 1 REs -135 | -115 95 d8 kH2/2 MHz synchronizing signal of video input {pin

42), soft vidao tana,

Video Tone Control REy 65 | —40 | -15 da fdentical to RE{, sharp video tane,
Characteristic? | < | ] . e R B

. Video input {(pin 42} stair step 1 Vo, Output Jevel
White Peak Suppression | ¢ a8 44 50 v at which the video output (pin 48) is clipped when
Output Voltage BRT is increased st white peak set voltage 4.5 V.
T T T Video input [pin 42) stair step 1 V., Videa output
Video Output Supply deoy 5 % level variation at Vo = 12 £1 V from the video out-
Voltage Variation (Vee! putat Voe =12 V.

D o - Video input (pin 42} stair step 1 V4, Viduo output
Videa Qutput Ambient | deqy £10 % level variation 8t T, = 25 +35 °C from the video out-
Temperature Varation (T} putat T,=25°C.

T Only the video input {pin 42} synchronizing signal is
Video Output DC 0.3 V.- This is calculated ¢ the DC level ia-
Voltage T orature JEDY/ O 25 5.0 mV/OC ‘. p.p .lS 18 calculate: '0‘"\ e ! level varia
oltage vemp AT tion in the video output scanning period from the
Coefficient DC laval at Ty = —10 10 460 °C.
Synchronizing Signal Ein 73 76 18 v No signat at synchronizing signal input {pin 37), DC
Separation Input (SYNC) ) ) ) voltage at pin 37,
oCLtevel 1 1 I ———
] No signat at synchronizing input signa! {pin 37}, DC
Vertical Midpoint Out- VMIOP 3.7 4.0 43 \ voitage of Vg 1o be canceled by the output pulse of
put Control Threshold vertical feedback input (pin 22},
T T B {From Vgyng +0.5 H)
PWvaLK 215H ... 0dd o A o
2H..... Only the video input {pin 42} synchronizing signal
Vertical Blanking - is 0.3 Vpp. The blanking pulse width of video out-
Pulse Width {Fram Vgyne + 0.5 H} put (pin 48} is measured.
FWvBLK 18 H ........ Odd
185H...... . Even
AR {From VgyNC + 0.5 H)
PWyouT 215H........ Odd
22H .. Even Only the video input {pin 42} synchronizing signal
Vertical Output - e o is 0.3 V. The vartical output pulse width of
- . PP
Pulse Width oW {From Vgyne + 05 H) vertical feedback input {pin 21} is measured.
vouT 18 H ........ Odd
N 18,5 H ...... Even S

\arei ; No signal at video input {pin 42), Vertical output

Vertical Drive

48 8.3 7.8 \7AY X
Stage Voltage Gain Atvp voltage (pin 23) between Vg 3.5 and 3.7 V (0.2 V).
Vertical Frequency v Only the video input (pin 42} lv.nchron?zing signal
Dividing Operarion (fMCP)N) 34 4.0 v is0.3 VW' Supply voltage ceusing vertical output
Stant Volrage V- to be generated at vertical feedback input {pin 21).

@ Ly27525 00b24bkb 038 W




CHARACTERISTIC SYMBOL MIN TYP. MAX. UNIT TEST CONDITION

Only the video input {pin 42} synchranizing signal

Vertical Tracing Viap is 0.3 Vp . Supply valtage causing the vartical out-
35 5.0 v A . X
Start Voltage {ty) put synchranizing signal of vertical feedback input

{pin 21) to synchronize with $G1.

i E No signal at video input {pin 42), Frequency diffar-
Horizontal Free-run fHoP ~60 Q +50 Hz ence of the horizontal predriver output {pin 27}
Frequency trom f = 15.625 kHz,

’ No signal at video input (pin 42), Frequency dmnr-—
11} e (311 130 He ence of Voo = 12 ¢ V from fypp st Voo = 12V
o Supply fVeey! of harizontal predriver output (pin 27).
Voltage Variation T = o]
2 Atop ~30 —100 Hz Same as above, but frequency difterence of Vg -
Veez) V.

Ta = 25 35 °C, na signal at video input {pin 42),
fiop Ambient AfHop 420 Hz Ffequency variation for Ty = ?5 £36°C co.mpamd
Temperature Variation (T} with the frequency of the harizon1al predriver out-

put {pin 27} at Ty = 25°C,

i R - Only the video input {pin 43} synchronizing signat V
Harizantal Driver PWHO 21 23 25 us i5 0.3 Vpy.p. Horizontal pulse width of the horizontal
Output Pulse Width predriver output (pin 27) {HIGH level period).

- ’ Only tha synchronizing signals that can vary the
Horizontal Synchro- horizantal synchronizing frequency ol video input
' nizing Signat Range frpp 400 | =650 Hz [pin 42) are 0.3 V. Frequency range that aflows
synchronizing pufse width of 4.8 us.
R o ,‘-_ B Only the video input (pin 42) synchronizing siynal
Horizontal Pulse Vaap 2 15 5.0 v 0.3 Vg Supply voltage whif:h causes horizontal
Qutput Start Voltage {fq-ON} | pulse ta be generated from Horizontal pre-output
! (pin 27).
I ;iorimntal Fn'ae-run No signal at video input (pin 42}, Variation of the
X Aipp { .
Frequency Drift RIET) 0 +15 Hz frequancy from fiy measured five seconds after
with Time D : power-on 30 minutes after power-on,
e JEUURRY H S -
! Only the video input (pin 42} synchranizing signal
! is0dB=025V Synchronizing signal -

i . o _ . pp S¥ g signal attenua
Horizontal Killer Level Hp -19 15 n a8 tion level causing the H killer (pin 34) valtage of

1 V or more 10 be generated.

Hyp Supply Voltage AHkp ! 4 o8 VC(E =1211V, Identical to HKp—, Variation of
Variation (Vee) ) Vo=12+1V from Hgp at VCC =9i2V.
Demodulation System NTSCat V
36 > VinP/n.
Seiector Threshold VihbP/N 07 1.3 1.5 Vpe PAL at Vag < Venp/N.
Voitage
TVIVTA Selector TV at V3g > Vi35 and open
Y 0.6 0.9 1.2 \
Threshold Voltaga th36 DC | yTRat Vag < Vinas.
f1/362 No signal at synchronizing input [pin 37), vertical
Vertical Free-run tvip H v feedback input {pin 21}, horizontal predriver output
Frequency 1 11/296 Dc (pin 27}, each frequency ratio SYNC SEP ~ Ve,
fvin H TV mode.
. fvap f11/288
Vertical Free-run J— Vpe | Identical 1o fyq, but SYNC SEP -+ GND
Frequency 2 fyaH f14/240
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#PC1423CA MEASUREMENT CIRCUIT
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pPC1423CA SAMPLE APPLICATION CIRCUIT
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48PIN PLASTIC SHRINK DIP (600 mil)
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NOTES

1) Each b:ad centedine is located within 0.17
mm {0.007 inch} of its true position {T.£.)
at maximum material condition.

2) ltem "K” to center ol leads when formed
parallel.

K
L
4 "
M 0~15
P4BC-70-6008
ITEM |  MILLIMETERS INCHES
A 44 .46 MAX. 1.751 MAX.
B 1 78 MAX. 0.070 MAX
c 1.778 {T.P) 0.070 {T.P.)
o 0.60=°" 0.020 *3%s
3 0.85 MIN 0.033 MIN.
G B - 32 £0.3 0‘25 o012
H 0.51 MIN. 0.020 MIN.
] 4.31 MAX. 0.170 MAX.
—_

J §.72 MAX. 0.226 MAX
K 15.24 (T P) 0.600 IT.P.)
L 13.2 0.520
m ! 0.25 888 0.010 883
N 0.17 0.007
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