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MPC1200V 15-VDIP
uPC1204C 16-DIP
DIP
uPC1212C 8'TAB
DIP
uPC1213C 8'TAB
uPC1215Vv 19-VDIP
uPC1216Vv2 19-VDIP
uPC1217G 20-MFP
uPC1218H 8-SiP
DIP
MPC1221C 14'TAB
MPC1222C 16-DIP
uPC1222C(R) 16-DIP
UPC1224H 8-SIP
Po
uPC1225H 12-SIP
uPC1227V 19-VDIP
MPC1228H 8-SIP
PC1230 Po
uPC1230H 12 SIP
uPC1235C 16-DIP
uPC1237H 8-SIP
Po
1 .
uPC1238 5 VDIP
1241 Po
uPC1241H 8 SIP
Po
PC1242H .
H 85p
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MPC1245V 19-VvDIP
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UPC1253H2 8-SIP
DIP
Po
MPC1277H 12-SIP
MPC1320C 16-DIP
DiP
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MPC13562C 28-DIP
DIP
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AMTURer .. . e e e e
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...........
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Power Amplifier Protection

----------------

10 W (8 £2) Power Amplifier
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5.8 W (4 S2) Power Amplifier
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12 Channel Selector
12 Channel Selector
16 Channel Selector
SECAMChroma . ........... ...
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UPC1365C
UPC1366C

MPC1373H
uPC1377C

MPC1378H

uPC1379C

uPC1382C
1PC1384C
MPC1391H
MPC1394C
uPC1397C
MPC1470H

uPC2002

MPC78L00
#PC78MOOH
uPC7800H
#PC7900H

uPD832G
©PD833G

KPD1701C-011
uPD1701C-013
#PD1701C-014
#PD1703C-017
©PD1703C-018
MPD1703C-020
uPD1704C-011
#PD1705C-012

#PD1706G-011

uPD1913C
©PD1937C
LPD1943G
UPD1986C
uPD1987C

28-DIP

DIP
TAB

8-sIpP
22-DIP

Po
7-g1p

DIP
TAB

14-DIP
28-DIP
8-SIP
14-DIP
22-DIP
TO-126

Po
vDIP

SP-8

TO-220
TO-220
TO-220

14

16-

5

54-FLAT
54-FLAT

SLIM
DIP

SLIM
DIP

SLIM
DIP

SLIM
DIP

SLIM
DIP

SLIM
DIP

42-DIP

28

28

28

28

28

28

42-DIP

64-FLAT

16-DIP
16-DIP
20-MFP
16-DIP
16-DIP

PAL Chroma & Picture ....................
B/W PIF Processor ....... e e
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3-Terminal Positive Voltage Regulator (1 A) .......
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35Digit LCDClock . ... .o,
35Digit LCDClock .. ..o i it i i e

EUR LW/MW/FM DTS (Clock) ..............
JPN/US AM/FM DTS (Clock) . ..o veennnn

JPN/US/EUR AM/FM DTS (Clock) . ...........

US/CND VHF/UHF/CATV TV DTS (Remo. Con.) ..

JPN/US/EUR LW/MW/FM DTS . .............

JPN/US/EUR LW/MW/FM DTS (Clock, Timer) .

JPN/US/EUR AM/FM DTS

(Clock, Timer, Remo. Con.) .....
US/CND VHF/UHF/CATV TV DTS

(Clock, Timer, Remo.Con.) .. ...
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(Clock, Timer) . .............
Remote Control Transmitter . . . ... ...........
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Remote Control Receiver . .. ................
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uPD1990AC 14-DIP
uPD2006G 54-FLAT
uPD6102G 24-MFP
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QUICK REFERENCE GUIDE

QUICK REFERENCE GUIDE FOR AUDIO ICs

AM TUNER ICs

Function Application
Type No. Package | AM.RF | AM | AM | FM | FM Remarks Home Car Portable | ©2ge
CON. IF [DET| IF |DET Audio Audio Audio
uPC1018C 16-DIP ° ° ° A ° 272
uPC1215V 19-VDIP ° ° ° for DTS ] 57
uPC1216V2 19-VvDIP ° ] o ° 66
uPC1222C/C(R) 16-DIP o ] L L] ® | C(R): Reverse S Curve A ] 278
uPC1243C 16-DIP ° ° ] L 169
FM-IF AMPLIFIER ICs
Function Application
Type No. Package FM FM Signal bET Home Car Portable | Fage
IF DET Meter Audio Audio Audio
uPC1028H 7-SIP ° o PEAK A ° A 74
uPC1163H 7-SIP ® ° 177
uPC1167C2 16-DIP ° . ° QUADRATURE ° A 186
uPC1200V 15-VDIP ] QUADRATURE A L] 79
uPC1245V 19-vDIP o (4 g PEAK A g 85
FM-MULTIPLEX ICs
Function Application
Type No. Package POST vco . Home Car | Portable | "°%
PLL AMP STOP Sep. Adj. Audio | Audio | Audio
uPC587C2 14-DIP [ A [ ] 93
uPC1026C 14-DIP ° A ° 101
pPC1161C3 16-DIP ° ° ° ° 195
uPC1197C 16-DIP ° ° ® ° 286
uPC1227V 19-VvDIP . ° ° ° 109
pPC1235C 16-DIP . . ° ® ° 206
pPC1320C 16-DIP ] ° ° ° A 115
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PRE AMPLIFIER ICs

s | e | e
Type No. Package 9 a nsti Page
Vee PRE Ayo |T.H.D.| Noise Home Car Portable
ALC |DUA
V) AMP ¢ L1 @B) | %) |vrms) | Audio | Audio | Audio
uPC1032H 8-SIP 8~ 17 ° e | 3810 | 01 1.4 ° 125
uPC1158H2 7-SIP 22~15 o | o 700 | 0.05 1.2 ° 296
uPC1204C 16-DIP 8~ 20 o | o 850 | 03 13 A 302
4PC1217G 20-MFP 18~6 o | o 720 | 0.07 1.0 307
uPC1224H 8-SIP £10~+25 | ® e | 720 l0002| o8 ° 217
uPC1228H 8-sIP 6~ 16 ° e |[1000 | 0.05 1.1 ° A 130
POWER AMPLIFIER ICs
Supply Electrical Characteristics Applications
Voltage
Type No. Package Vee Po RL | Vce Remarks Home Car Portable | Page
(V) (W) ($2) (v} Audio | Audio Audio
4PC1177H 12- £9, 3.5~ 10 35 a 6 BTL (1 W DUAL) ° 314
uPC1181H3/82H3 | 7- £% 9.5~ 16 5.8 4 | 132 | oTL ° 137
uPC1185H2 12- 9, 9.5~ 18 5.8X2 4 | 132 | oTL ° 142
uPC1188H 12- §% £17 ~ 23 18 8 | 22 | oTL ° 222
uPC1212C g. DIP 35~9 1 4 6 oTL ° 326
TAB .
DIP _
4PC1213C 8- DI, 45~11 24 4 9 oTL ° 336
uPC1218H 8 sIP 18~5 0.25 8 3 BTL ° 347
uPC1221C 14- DIY, 35~9 1 4 6 OTL Pre+ALC ° 350
uPC1230H 12- 5% 9~16 20 4 | 132 | BTL ° 146
Po
uPC1238 5 Ubp 6 ~ 1.5 8.4 g8 | +13 | oTL ° 228
uPC1241H/42H 8- gfp 9~16 5.8 4 | 132 | oTL ° 152
uPC1263C2 14- ?K’B 3~13 1.2x2 8 9 oTL ° 357
uPC1277H 12 £5 5~ 16 4.2%2 a 12 | oTL A ° 363
uPC1350C 1a- DIF, 3.5~ 10 0.45 8 6 | OTLPre+ALC ° 368
Po
uPC2002 5 0hp g8~ 18 5.4 a4 | 1aa | oTL ° 159
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QUICK REFERENCE GUIDE FOR DTS ICs

DIGITAL TUNING SYSTEM ICs uPD1700 Series (AUDIO & TV)

ype No. uPD uPD uPD uPD uPD uPD uPD uPD uPD

Item 1701C-011 1701C-013 1701C-014 1703C-017 1703C-018 1703C-020 1704C-011 1705C-012 1706G-011
StIM SLIM SLIM SLIM SLIM SLIM
Package 28- DIP 28- DIP 28- DIP 28- DIP 28- DIP 28-DIP 42-DIP 42-DIP 64-FLAT
FM, MW
“L/Iis;g:‘j""e' FM, MW, LW |  FM, MW | FM, MW v FM, MW, LW | FM, MW, LW | FM, MW v LW, SW
Preset 7(FM)/ y 10(FM+MW
Memory 6(FM)}/6(MW) [6(FM)/6(MW)|6(FM)/6(MW) Z(MWHLW) 6(FM)/6{MW) [8(FM)/8(MW) +FLWHSW)
Preset Ch. ° °
Address Ind.
Auto Up ° ° o °® ° ° o ° °
Auto Down ° ] ] o [ ) ®
Manual Up L] [ [ ] ° ° ) ®
Manual Down ° ° o ° ° o [
Rotary Tuning
10-Key Direct ° ]
Muting o
IF Offset o
Dimmer °
Clock (Hr) 24 12 12 24 24 12 12/24
Timer {(Series) 1 3 1 1
Sleep( Auto °") 64 60
minute
LED (] L] (-] A
Indi- EIp °
cator
LCD o

Remo. Con. ] [ °
| |Car ot ° ° A A
Qe
% | ©{Home Py ° °
o2
o <portable A A A A A A L
<] Tv.caTv ° °
Prescaler uPB553AC uPB562C uPB553AC uPBS562C uPB556C
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CHANNEL SELECTOR ICs

QUICK REFERENCE GUIDE FOR TV ICs

Supply Function Indicator
Voltage Tuning
Type No. Package Vee Voltage 12Ch 16 Ch Neon LED Remarks Page
. Selector Selector
(v) Stabilizer
uPC574J TO-92 —_ L4 33 V Zener 382
KPC136:C 24-DIP 12 L4 386
uPC1362C 20-DIP 12 L 392
KPC1363C 24-DIP 12 o 398
DIGITAL TUNING SYSTEM ICs
Refer to “DIGITAL TUNING SYSTEM ICs uPD 1700 Series’’ on Page 9.
INFRARED REMOTE CONTROL SYSTEM ICs
Supply Function
Type No. Package Voltage Transmitter Receiver Remarks Page
Vee Pre Amplifier
v) TV General for TV
uPD1986C 16-DIP 22~72 ] 27-KEY 423
uPD1913C 16-DIP 20~33 20-KEY 32-Custom Code 411
uPD1943G 20-MFP 20~33 32-KEY 256-Custom Code 411
©PD6102G 24-MFP 20~33 64-KEY 256-Custom Code 433
uPC1373H 8-SIP 6~144 [ ) 405
uPD1937C 16-DIP 12 [ 27-Command Receiver 418
uPD1987C 16-DIP 12 26-Command Receiver 428
PIF ICs
Supply Function
Type No. Package V\(;ltage VIF AGC Video Video AFT SIF Page
(Sf Amplifier Detector Amplifier Independence
uPC1366C2 22-DIP 12 L] L] L] ® ® L 442
uPC1366C 14-D|P 12 L e . L] ® 452
TAB
SOUND ICs
Supply Function
Type No. Package V\c;ltage SIF Amp. DC Audio Audio Remarks Page
(S? & Det. Volume Driver Output
DIP
. ° ° ° ° 456
uPC1353C 14 TAB 12 5
uPC1382C 14-DIP 12 [ ° ® 463
for Stereo &
MPC1391H 8-sIP 12 ® Bilingual Demo. 469
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CHROMINANCE & LUMINANCE ICs

Supply Function
Voltage PAL/ Video
Type No. Package Vee Video | Pedestal | Color Color - Remarks Page
(\2] Amp Clamp Sync Demo SECAM Text
) ' * | Auto Sw. | Interface
uPC1352C 28-DIP 12 [} [ ] ® ® NTSC; DC Res.: 75 % | 473
#PC1364C2 28-DIP 12 ® L] SECAM 491
#PC1365C 28-DiP 12 [ ] ® ® PAL; DC Res.: 100 % | 505
#PC1384C 28-DIP 12 L4 [ L J PAL; DC Res.: 75 % 525
MPC1397C 22-DIP 12 L] Analogue Inputs 545
DEFLECTION ICs
Supply Function . Application
Voltage .
Type No. Package Vee Sync. Vert. Ol-;c(::n..)il;c . . Vert. colo - Page
v) Sep. osc hay Output r
Pre-Driver
uPC1031H2 10-:‘:P 12~18 ° ° Small ° 552
DIP (H+V)
- [ ] [ ] [ ] [ J [ J
uPC1379C 16 TAB 12 Sep Small 569
H Sep
- [ J o [ ] ® 60
uPC1377C 22-DIP 12 V Sep 5
Po ’
rPC1378H 7- 24 L] ® 565
SIP
VOLTAGE REGULATOR ICs
SWITCHING REGULATOR CONTROL ICs
Supply Rgﬁatr::t(:e Features Function
Voltage
Type No. Package Vee Voltage Output 0SsC Over Current . Dfaad Low Page
) VREF Mode Wave Protection Inhibit { Time | Sync. | Voltage
(V) Form Control Protection
1PCA494C 16-DIP Single 816
~ or . [ ] [ ] [ ]
4PC494G 16L-MFP 7~ 41 5+0.25 Push-Pull Saw-Tooth D.C. 827
6.6
- 1 A i [ ] [ ] [ ]
#PC1394C 14-DIP (Shunt) Single | Saw-Tooth Dynamic 832
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3-TERMINAL REGULATOR ICs

Operating V||;1 o PT
Type No. Package Original Te“l;p:;:;“’e Vg/L)’T tv M(/:)(. M(C\v))(
°c) MIN. MAX.
uPC78L05 SP-8 © 78L05 # —20~+ 150 * 5 7 30 0.1 0.8
KPC78L08 SP8 © 78L08 ¥ —20 ~+ 150 8 105 30 0.1 0.8
KPC78L10 SP-8 © — ¥ —20~+ 150 w 10 12,5 35 0.1 0.8
uPC78L12 SP8 © 78L12 # —20 ~+150 * 12 14.5 35 0.1 08
uPC78L15 SP8 ® 78L15 # —20~+ 150 % 15 17.5 35 0.1 0.8
KPC78MO5H TO-220AB 78MO05 ~20~+80 * 5 7 35 0.5 20
MPC78MO8H TO-220AB 78M08 —20~+80 * 8 105 35 0.5 20
HPC78M10H TO-220AB - —20 ~+80 * 10 12.5 35 05 20
UPC78M12H TO-220AB 78M12 —20~+80 * 12 14.5 35 0.5 20
KPC78M15H TO-220AB 78M15 —20 ~+80 * 15 17.5 35 0.5 20
HPC78M18H TO-220AB 78M18 —20~+80 * 18 21 35 0.5 20
KPC78M24H TO-220AB 78M24 —20 ~+80 * 24 27 40 0.5 20
KPC7805H TO-220AB 7805 —20 ~+80 * 5 7 35 1.0 20
uPC7808H TO-220AB 7808 —20 ~+80 * g 10.5 35 1.0 20
UPC7812H TO-220AB 7812 —20~+80 * 12 14.5 35 1.0 20
MPC7815H TO-220AB 7815 —20 ~+80 * 15 175 35 1.0 20
uPC7818H TO-220AB 7818 —~20 ~+80 * 18 21 35 1.0 20
BPC7824H TO-220AB 7824 ~20~+80 * 24 27 40 1.0 20
uPC7905H TO-220AB 7905 —20~+80 * —5 -7 ~-35 1.0 20
KPC7908H TO-220AB 7908 —20~+80 * —8 -10.5 —-35 1.0 20
UPC7912H TO-220AB 7912 —20~+80 *—-12 -14.5 —-35 1.0 20
MPC7915H TO-220AB 7915 ~20~+80 *_15 -17.5 —-35 1.0 20
HPC7918H TO-220AB 7918 —20 ~+80 *-18 -21 -35 1.0 20
KPC7924H TO-220AB 7924 —20~+80 *_24 27 —-40 1.0 20

© uPC78L00 Series are used NEC original packages called SP-8.
If package dimension is needed, see each specification.
#* Junction Temperature.

% OQutput Voltage Accuracy +10 %.

% Output Voltage Accuracy 5 %.
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QUICK REFERENCE GUIDE FOR ARRAYS

TRANSISTOR ARRAYS

Type No.
\\\ uPAS3C | uPAB6C | uPA67C | uPA79C | uPABOC | uPA81C | uPA2001C|uPA2002C|uPA2003C|uPA2004C
Item T~
Package 14-DIP 16-DIP 14-DIP 16-DIP 16-DIP 16-DIP 16-DIP 16-DIP 16-DIP 16-DIP
Number of units 5 7 6 7 7 7 7 7 7 7
Sink [ ] [ ] [ ] -] (-] (] -] [ ]
Outputs
Source [ °
Vo {Vgs) MAX. (V) 30 40 30 20 (-60) 45 60 60 60 60
lo MAX. (A/unit) 0.4 0.1 0.15 0.15 50 m 0.4 0.5 0.5 0.5 0.5
r“FE TYP. (-) 3200 200 - 2500 450 2500 2800 2800 2800 2800
NPN Darlington [} Single [ ] Separate | PNP-NPN ] o o o [
Clamp Diode o o o -] [+
Reverse Bias
o
Protected Inputs °
Input Resistance 105 &
20 — 22 20 20 20 - 2.7 10.5
(k) Zener
c LED, Lamp ° Q A o o o o
o
g Printer o ° e ° ° °
é Induction Load ] o o o o
<
FIP o
Small Pull down General 14~25V 5V 0V
Saturation| Resistors Purpose PMOS TTL, CMOS
Remarks Voltage Incorpo- CMOs
—+VCE(sat) rated
=06V
DIODE ARRAYS
Type No.
uPAB4H uPAB4H
ltem
Package 7-SIP 7-SIP
Number of Units 6 6
Cathode ®
Common
Anode °
VRM MAX. (V) 75 75
VR MAX. (V) 50 50
1o MAX. (A/unit) 0.1 0.1
ter TYP. (ns) 1.3 4.0
Ct¥TYP. (pF) 2.0 5.0
¥ 1 Unit
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CROSS REFERENCE GUIDE

CROSS

REFERENCE GUIDE

FOR AUDIO ICs

(1)

Function NEC |MATSUSHITA| SANYO HITACHI | TOSHIBA ROHM Other
AM Tuner uPC1216V2| AN7510 LA1130 HA1199 TA7616P BA3203
~ »*
AM Tuner uPC1018C | AN7218
AM/FM-IF Amplifier uPC1222C AN7222 LA1210 HA12413 | TA7614P BA4210*
. . . . | mB3202
EMHIF Amplifier KPC1028H LA1150 TA7130P BA403 (FUSITSU)
(Peak Det.)
MPC1245V
HA1137*
»* »*
FM-IF Amplifier KPC1200V ﬁmjge tﬁlgg?w HA11225*|  TA321P CA3089*
(Quadrature Det.) HPC1167C2* HA12411 | TA7329P (RCA)
AN7258 LA1140
HA12418
HPC587C2* . . . | mciziop*
wpeogee | ANTIS HA1156 TA7157P BAI310* | v ROLA)
HPC1161C3 HA1196
wpci12asc | AN7470 HA12016
FM-MPX Demodulator
uPC1320C* |  AN362 LA3365 BA1320*
uPC1197C* |  AN7410 LA3360 HA11227*| TA7604P*| BA1330
AN7414
1227V
uPC1227 ANTA17 LA3370 BA1350
LA2100*
* *
FM Noise Canceller wpcri7ecr | AN101 LA2101 HA11219 TDA1001
AN6130 LA2110 (PHILIPS)

*Pin Replaceable
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CROSS REFERENCE GUIDE FOR AUDIO ICs (II)

Function NEC MATSUSHITA | SANYO HITACHI TOSHIBA | MITSUBISHI Other
BA328*
* * * *
uPC1032H AN7310 LA3161 M5152L (ROHM)
uPC1158H2 LA3200 TA7137P
Pre Amplifier
uPC1228H TA7325P M51522L
uPC1217G M51141P
Pre + ALC #PC1350C TA7628P
Power Amplifier uPC1221C HA1361 TA7223P
BA527
uPC1212C AN7110 LA4110 TA7207P (ROHM)
BA534
uPC1213C AN7120 LA4112 TBA810 TA7208P (ROHM)
BA515
uPC1218H TA7331P M51503L (ROHM)
Power Amplifier uPC1181H3/
(Single Channel) 82H3 AN7131 HA1366W TA7222P M51518L
uPC1241H/ AN7140 TA7252P M51103L
42H
TDA2002*
* *
uPC2002 TDA2002 (SGS)
TDA2006*
*
uPC1238 (SGS)
BAS535
PC1185H2 AN7156 HA1377A TA7227P M51515L (ROHM)
e B AN7166 HA1398 TA7240P M51517L BA542
Power Amplifier (ROHM)
{Dual Channel)
#uPC1177H LA4182
BA536
#PC1277H AN7145 LA4125 HA1392 TA7215P (ROHM)
Power Amplifier (BTL) #PC1230H HA1388A TA7240P

* Pin Replaceable
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CROSS

REFERENCE

GUIDE FOR TV ICs

Function NEC MATSUSHITA | SANYO HITACHI | TOSHIBA | MITSUBISHI Other
Tuning Voltage uPC5744* L5630* HZT33 ZTK33 (1TT)
Stabilizer

uPC1361C
Channel Selector uPC1363C AN5010
MN6024
1PD1913C MNG025 M50110P
Remo. Con.
) SAB3209 (PHILIPS)
Transmitter uPD1943G | MN6027 HD43019 |TC9132P | M50115P SAAS010 (ITT)
uPD6102G HD43019A
Remo. Con. Pre Amp. | uPC1373H ANS5020 HD44042
uPC1356C2* | AN5111 LA1357N* | HA11215F | TA7607P | M5185P
PIF Processor uPC1366C HA11221
uwPC1391H AN5215
SIF Processor uPC1382C AN5220 LA7700 HA1124 | TA7632P
uPC1353C ANS5250 HA1364 TA7620P TDA1190 {SGS)
(NTSC) | uPC1352C* | AN5310* LA7600 HA11412A | TA7608CP TDA3570* (PHILIPS)
TDA3300 (MOTOROLA)
Chroma Processor TDA3560 (PHILIPS)
& (PAL) | MPC1365C M51583P | 1pA1365 (PLESSY)
Video Amplifier TA10313 (RCA)
(PAL) | uPC1384C
Chroma Processor TDA3030 (MOTOROLA)
(SECAMm) | HPC1364C2 M51397P | 1pA3520 (PHILIPS)
Video Text ANGS350
Interface uPC1397C ANE352 TDA3560 (PHILIPS)
Sync. Deflection HPC1377C
uPC1379C ;
* *
Vert. Output uPC1031H2 LA1835 TDA1170 (SGS)
wPC1378H AN5512 TDA1170 (SGS)

* Pin Replaceable
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CROSS REFERENCE GUIDE FOR

VOLTAGE REGULATOR ICs

3-TERMINAL REGUALTOR & SWITCHING REGULATOR CONTROL ICs

Function NEC FAIRCHILD NATIONAL MOTOROLA TEXAS
uPC78L05 uA78LOSAWC LM78L05CZ MC78L0O5CP BA78LOSCLP
. .- uPC78L08 uA78LOBAWC LM78L08CZ MC78L08CP RA78LO8SCLP
3-Terminal Positive
©PC78L10 - - - RA78L10CLP
Regulator (0.1 A)
uPC78L12 uA78L12AWC LM78L12CZ MC78L12CP HA78L12CLP
uPC78L15 uA78L16AWC LW78L15C2 MC78L15CP HAT78L15CLP
uPC78M0O5H RA78MO5UC LM341P-5. MC78MO05CP #A78MO5CKC
pPC78M08H uA78M08UC LM341P-8. MC78M08CP RA78MO8CKC
. ... pPC78M10H - - - -
3-Terminal Positive
Regulator (0.5 A) uPC78M12H uA78M12UC LM341P-12 MC78M12CP rA78M12CKC
uPC78M15H MA78M15UC LM341P-15 MC78M15CP uA78M15CKC
uPC78M18H uA78M18UC LM341P-18 MC78M18CP rA78M18CKC
uPC78M24H uA78M24UC LM341P-24 MC78M24CP #A78M24CKC
uPC7805H uA7805UC LM340T-5 MC7805CP 1A7805CKC
uPC7808H uA7808UC LM340T-8 MC7808CP rA7808CKC
3-Terminal Positive uPC7812H uA7812UC LM340T-12 MC7812CP #A7812CKC
Regulator (1A) uPC7815H unA7815UC LM340T-15 ‘MC7815CP rA7815CKC
uPC7818H #A7818UC LM340T-18 MC7818CP nA7818CKC
uPC7824H uA7824UC LM340T-24 MC7824CP rA7824CKC
uPC7905H MA7905UC LM320T-5 MC7905CP 1A7905CKC
uPC7908H #A7908UC LM320T-8 MC7908CP rA7908CKC
3-Terminal Negative uPC7912H rA7912UC LM320T-12 MC7912CP rA7912CKC
Regulator {(1A) #PC7915H nA7915UC LM320T-15 MC7915CP rA7915CKC
uPC7918H uA7918UC LM320T-18 MC7918CP rA7918CKC
uPC7924H uA7924UC LM320T-24 MC7924CP #A7924CKC
Switching Regulator Control| uPC494C/G uA494 - TL494 TL494




CROSS REFERENCE GUIDE

CROSS REFERENCE GUIDE FOR TRANSISTOR ARRAYS

TRANSISTOR ARRAYS

NEC SPRAGUE SHARP HITACHI OKI TOSHIBA | MITSUBISHI | SANYO Other
. . . | LB1287*
MPA53C (HD2919P) M54516P (LB1288)*
LPA56C (TD62505P)
uPAB7C* (M54527P)* | (LB1273R)*
HPA79C* IR2423* TD62307P* | (M54533P) | (LB1264)*
(MSL915RS) (AN6873)
HPABOC (UHP4SS) (MsLo16As) | (TDE2703P) (LB1240) | (MATSUSHITA)
HPABIC* IR2403* (TD62105P) * | M54519P*
NEC SPRAGUE TEXAS | MOTOROLA | PHILIPS TOSHIBA | MITSUBISHI | SANYO OTHER
XR2201*
uPA2001C* | ULN2001* | SN75466* MC1411* MES5501* TD62001P* | M54524P* LB1231* | (o oim)
XR2202*
#PA2002C* | ULN2002* | SN75467* Mc1412* MES5502* TD62002P* | M54525P* LB1232* o
XR2203*
#PA2003C* | ULN2003* | SN75468* MC1413* ME5503* TD62003P* | M54523p* LB1233* | oo
XR2204*
©PA2004C* | ULN2004* | SN75469* mMcC1416* ME5504 * TD62004P* | M54526* LB1234* | o)

* Pin Replaceable
{ } Some Difference in Specification
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MAINTENANCE AND OBSOLETE TYPES

Definitions of Maintenance and Obsolete Items

The fabrication techniques of semiconductor products,
especially integrated circuits have been making steady
progress and the improvement of their characteristics as
well as development of new products are constantly under
way to meet the demands of users.

Modifications to the specifications of existing products
resulting from such characteristic improvements, or the
introduction of newly developed products into the market
will give rise to the necessity of maintenance actions for
old products, or disposal of old products as obsolete items
are phased out of the supply and distribution system. We
at NEC are, as a rule, performing the maintenance and
obsolescene actions for our products according to the
following procedures, taking the maintenance action by

users into consideration.

1. Alteration under Same Type Name

If it is determined that no problem exists on the inter-
changeability between a new product and an old product
in stock, the new product will be shipped as soon as the old
product runs out of stock. In this case, the lot identifica-
tion will be changed.

If it is determined that a problem exists on the inter-
changeability of the old product with the new one depend-
ing on the usage of the old product by users, a suffix will
be added to the name of the new product.

{Example: uPC566H->uPC566H3)

2. Designation of Maintenance Item

Prior to declaring as an obsolete item, an old type
product which no longer satisfies the market needs in terms
of its characteristics, price, etc. will normally be designated
as a maintenance item. Users will be informed of this
declaration from NEC’s Sales Department. Since all the
maintenance items will eventually become obsolete items,
use of maintenance items is restricted to only the main-
tenance use for equipment with the existing circuit design.
Avoid using them for equipment with new circuit design.

For the products designated as maintenance items, we at
NEC are asking for co-operation of all users by restricting
the distribution to users of the catalogs or samples of the

maintenance products, obtaining information from each

user on the future demand for the products, or encouraging
users to employ substitute products for maintenance in
order to decrease the number of types.

3. Designation of Obsolete Item

About one year after the declaration, if the substitution
efforts at the users have proceeded, the maintenance item
will be designated as an obsolete item. This declaration will
also be informed to all users from NEC’s Sales Department.

Once a product becomes an obsolete item, its stock on
hand, catalogs and related documents will be discarded.
Therefore, any product with the type name will no longer
exist in the NEC's supply system. Accordingly, all users
are requested to contact the nearest NEC's sales represen-
tatives, Sales Department and/or Engineering Department
to secure the maintenance item in the required quantity
or to convert to a substitute item during the one-year
period before the maintenance item will be redeclared as

an obsolete item.
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MAINTENANCE AND OBSOLETE NUMBER

AUDIO ICs TV ICs
Maintenance Obsolete Substitute Maintenance Obsolete Substitute
Number Number Number Number Number Number
LPC1018C or uPC1391H or
_ - PC16C
upc27C ©PC1222C/C (R) . uPC1382C
- LPC30C uPC1243C B PCI7C Zgg:gg; :—:l or
- ©PC33C uPC1224H
- PC29C PC1352C
©PC41C - uPC1221C K K
- PC31C PC1352C
uPC566H - LPC566H3 K KPC13
- PC32C 52C
- uPC571C uPC1238 # uPC13
- PC35C PC1353C
- uPC573C K K
- PCA46C PC1377C
uPC576H - K K
uPC1391H or
- uPC578C uPC1238 #PC558C - t oe1382C
- #PCT013C upC1018C -~ HPCE61C #PC1377C
- uPC1016C LPC1224H B LPCEB2C LPC1352C
- uPC1021C uPC1216V2 B UPCEI0C LPCI377C
- uPC1156H2 uPC1241H/42H - uPC572C uPC1377C
- uPC1172C uPC1222C/C (R) 3 LPCEBAC ﬁiglgggg or
- uPC1183H uPC1241H/42H
- uPC1357C2 uPC1377C
uPC1380C - uPC1352C
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NEC’s INTEGRATED CIRCUITS FOR CONSUMER USE

1. History of ICs in NEC

History of NEC's integrated circuits (1Cs) dates back to
1959 in which year NEC set its hand for the first time to
the research and development of integrated circuits. As a
result of the research, a DCTL digital IC consisting of
grown transistors and semiconductor resistors was devel-
oped in 1960, and analog ICs such as linear amplifiers,
active filters, modulators, etc., were manufactured on trial
during a period from 1961 to 1962.

In 1964, NEC created a sensation by exhibiting wide-
band amplifier circuits, uPC1A/B, uPC3A, and uPC11A
in the WESCON show. At the same time, NEC went into
mass production of the DTL uPB1 to uPB10A Series
intended for NEAC computers.

In 1966, while leading semiconductor manufacturers
at home and abroad were in the throes of pursuing the
stability and reliability of their products, NEC, through
development of various new technologies, succeeded in
marketing MOS type digital integrated circuits, uPD9A to
UPD16A Series as ICs for electronic desktop calculators
and measuring instruments, thereby laying the foundation
for today’s microcomputers and large-capacity memories.

Subsequently, NEC, in anticipation of the market needs,
developed and marketed such standard products as TTL,
CSL, CML, CTL, and HNIL in the field of bipolar digital
ICs; those ranging from MSIs and LSIs for mainly elec-
tronic calculators and watches, to microcomputers and
memories in the field of MOS type digital I1Cs; and opera-
tional amplifiers, comparators, power regulators, and
various ICs for TV and stereo equipment in the field of
analog ICs.

In addition to these standard products, NEC is produc-
ing a number of custom products based on specific
customer requests or through co-operative development
with customers.

Integrated circuits feature light weight, compactness,
improved reliability, high cost performance, etc. High per-
formance and easiness of realizing new functions impossible
with discrete parts can be realized by ICs. We at NEC are
exerting ourselves in the areas of semiconductor device,
circuit design, production and quality control technologies
not only to improve the performance and reliability of
ICs but also to expand the application range of ICs by
breaking through the barriers of power and frequency, with

a view toward achieving integrated circuits of much larger
scale.

2. Types and Features of Integrated Circuits

There are various methods of classifying ICs such as
by structure, usage, degree of integration, etc. The
classifications of ICs by three different methods are given
in Tables 1, 2, and 3, respectively.

Table 1. Classification of ICs by Structure

—Bipolar ICs
— Semiconductor ICs +—Unipolar ICs ————— N-MOS
{MOS 1Cs) —P-MOS
—C-MOS
LOthers ——  —CCD
—BBD

ICs—— Hybrid ICs———[Hybrid thin-film ICs
Hybrid thick-film ICs

—Film ICs———[Thin-film ICs
Thick-film ICs
Table 2. Classification of 1Cs by Application
Logic Circuits

ROM
Memory Circuits—[
RAM

Microcomputer

1Cs — General-purpose Circuits (Operational
L amplifi m T .
__Analog Circuits plifier, comparator, regulator, etc.)

Special-purpose Circuits (for audio,

—Digital Circuits

video, etc.)
A/D Converter

D/A Converter

LAnalog and Digital combined Circuits

Table 3. Classification of 1Cs by Degree of Integration

Classification Definition (JIS C 5610)

Small-scale IC An integrated circuit containing less
(ss1) than 100 elements on a single chip.

Medium-scale IC An integrated circuit containing more
(MS1) than 100 but less than 1 000 elements
on a single chip.

Large-scale 1C An integrated circuit containing more
(LSI) than-1 000 elements on a single chip
but not included in the category of
the VLSI below.

Very Large-scale IC
(vsi)

An integrated circuit containing more
than 10,000 gates or more than

100 000 elements on a single chip.
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These integrated circuits have the following features
when they are viewed as devices.

(1)  Small size and light weight

(2) Costs of assembling, processing, and/or managing
can be reduced, which leads to reduction of cost per
unit function.

(3) Since only a small number of parts are required for
a system incorporating ICs, the reliability can be
increased greatly.

(4) Though there are relatively large differences in the
characteristics of the elements among ICs, the dif-
ferences of characteristics and temperature coeffi-
cient among the elements in an IC are rather small.

(5) Not suitable for high power, high voltage and ultra-
high frequency applications.

(6) Only small-capacitance (approx. 10 pF) capacitors
can be incorporated and inductance can hardly be
realized.

The IC industry has the following features.

(1)  Knowledge-intensive industry.

(2) Equipment industry. (Participation in this industry
may be costly, as most of the production equipment
are highly automated.)

(3) Resource and energy conservative industry.

(4) Requires a large investment in research and develop-
ment or equipment as the pace of technological
innovation is rapid.

In view of the foregoing, ICs must be designed so as to
make the most of the above features and be produced in

the quantity sufficient to recover the investment.

3. Type Number Designation of NEC's Integrated
Circuits

The Provisional Regulation by the JEDEC in the U.S.A.
and the PRO ELECTRON in Europe are the only two
registration systems currently adopted for ICs by official
institutions. In Japan, a report on the proposed IC registra-
tion system has been submitted by the EIAJ to the Ministry
of International Trade and Industry of Japan, but imple-
mentation of this proposed system is still pending. There-
fore, 1C manufacturers throughout the world are employing
their own type numbers. All of NEC's integrated circuits
are identified by the individual type number designated,

based on the following principles.

3.1 Semiconductor integrated circuits

4P OO0

Symbol identifying one of the following

types of packages

A: Metal can similar to TO-5

B: Flat pack (ceramic)

C: Dual in-line package (DIP) (plastic
mold)

D: Dual in-line package (DIP){ceramic)

e

Flat pack (plastic mold)

H: Single in-line package (SIP) (plastic
mold)

J: Package similar to TO—92 (plastic
mold)

M: MINI MOD Package (film-carrier
type mold)

V: Vertical dual in-line package (VDIP)

Serial number assigned to each product
for in-house registration
(based on major classifications by

application)

— Symbol identifying one of the following
type of circuits
A: Composite elements
B: Bipolar type digital circuit
C: Bipolar type analog circuit
D: Unipolar type digital circuit (MOS)

Symbol indicating a semiconductor
integrated circuit
(Abbreviation for MICRO PACK)

When marketed as a second source product which is
pin-compatible with the products of other manufacturers
popular in the market, the second source product is
designated by the same serial number as that of the first
source product.

3.2 Hybrid integrated circuits‘;

MC-

Serial number assigned to each product

for in-house registration

Abbreviation for trademark “NEMAC"
(NEC Micro Assembled Circuit)
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4. Semiconductor Device Technologies of NEC’s
ICs for Consumer Applications

4.1 Bipolar Technology

Although the fabrication and semiconductor device
technologies for integrated circuits have been making
steady progress, the types of semiconductor devices that
can be used in ICs and their performances are quite limited.
For this reason, in designing circuits, the design techniques
peculiar to ICs have been take into account, in addition to
the design techniques for individual semiconductor devices,
and numerous ideas have been incorporated to make the
most of the features of individual devices as well as to
compensate for their drawbacks. At the same time, studies
to improve semiconductor devices have been in constant
progress with a view to expanding the range of their
application to ICs, because the functions and performances
targeted for analog circuits are becoming increasingly
diversified.

The NEC's pair transistor of ‘point symmetrical
structure’’ and the low-frequency low-noise process enjoy
well-established reputations.

Newly developed processes include ultrahigh-frequency
process which features high-frequency (1 GHz) and low
power consumption, triple diffused PNP transistors which
exhibit performances equivalent to NPN transistors, high-
precision polysilicon resistors, Bi-JFET (process), Bi-MOS
process, 12L process, etc. Products from these processes
are displaying superb performance not only in analog ICs

but also in analog and digital mixed circuits.

4.2 MOS Technology

At present, MOS devices are predominantly used in
digital 1Cs with special exceptions, because MOS ICs
feature high degree of integration as they require no
P-N insulation separation, consume less power as their
input impedance is high, etc. MOS ICs are thus suitable
as LSIs for consumer use equipment such as electronic
calculators and watches, microcomputers, memories, etc.
Table 4 shows the classification of MOS ICs by structure.
MOS ICs are now beginning to be adopted for analog
circuits thanks to the recent advance of semiconductor
device and circuit technologies.

Table 4 Classification of MOS ICs by Structure

£ MOS* [P-channel ... Low speed and low cost
N-channel

MOSIC——CMOS*........... Medium speed, low power consum-

N-channel ... High speed
—E/D Mos.—[P-channel

MOS Ic_I:Aluminum Gate NOTE: E: Enhancement mode
Silicon Gate D: Depletion mode

C: Complementary

ption and wide operating voltage range
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STANDARDS OF INTEGRATED CIRCUITS

The standards of integrated circuits are prescribed by
four items; absolute maximum ratings, recommended
operating conditions, electrical characteristics, and outline
dimensions. Integrated circuits have been designed by
presupposing their operating conditions. Should they be
used under conditions different from those presupposed,
they can hardly exhibit their intended functions and per-
formances. Therefore, the recommended operating con-
ditions of ICs must be presupposed particularly in designing
their circuits.

The definitions of these four items have been deliberated
by the IEC and the Technical Committee of EIAJ as

follows.

1. Absolute Maximum Ratings

Limiting values not to be exceeded even for a moment.
These ratings are defined that any two or more of the
following parameters should not reach their limiting values
simultaneously.

* Absolute maximum ratings generally include the
following parameters and their limiting values are
specified at an ambient temperature of 25 °C.

o Terminal voltage (supply voltage, input voltage,
output voltage, etc.)

o Power consumption

o Circuit current (power supply current, input/output
current, etc.)

o Operating temperature range

o Storage temperature range

2. Recommended Operating Conditions
Recommended operating conditions are defined as a

range within which an integrated circuit can operate

normally without any discontinuous operation. The operat-

ing functions of the IC are guaranteed within this range,

but its electrical characteristics are not necessarily guaran-

teed. The recommended operating conditions include the

following parameters.

* Operating temperature range

* Terminal voltage (supply voltage, input/output voltage,
etc.)

* Terminal current (input/output current, fan-out, etc.)

* Load conditions (R, C|, etc.)

* Input conditions (frequency, pulse width, rise time,

fall time, etc.)

* External elements (if necessary)

3. Electrical Characteristics

Electrical characteristics consist of parameters which
guarantee the performance of an IC. With digital ICs,
recommendéd operating conditions under the worst
probable conditions are also specified for all parameters,
whereas with analog ICs, the worst-case conditions are
specified only for the parameters which become the

features of the 1Cs.

4. Outline Dimensions
The dimensions concerning packaging space, mounting

hole, lead length, lead thickness, etc., alre specified.

* Standard dimensions: The dimensions most important
for compatibility of ICs such as lead pitch, lead shoulder
spacing, rhounting hole spacing, etc., which are to be
specified by their design center values.

* Lead dimensions: The lead dimensions are specified
based on the principle that each lead is to be inserted
into the 0.8, 1.0 or 1.2 diameter holes in a printed
circuit.

* Packaging space: The maximum values of length, width,
height, etc., are specified.

‘ The outline dimensions of ICs have been standardized by
IEC, EIAJ, JEDEC, etc. However, the standard dimensions
are based on 2.54 mm and the number derived by either
multiplying or dividing 2.54 mm by an integer. Also, in
the past, the dimensional standardization was implemented
by including the dimensions established by respective
manufacturers. The outline dimensions of ICs are nowa-
days being standardized by weighting the design theory
with the appropriate processing tolerances.
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HINTS OF CORRECT USE

The quality and reliability of ICs largely depend on how
the users handle and use ICs, as well as factors on the part
of the device manufacturers. This is proved to be true by
the fact that 30 to 40 % of the products returned by the
users were destructed. To eliminate such trouble and
enhance the quality and reliability of 1Cs, consideration

must be given to the following points when using iCs.

1. Cautions against Static Electricity

Due to the recent spread of chemical fiber and plastics,
static electricity is generated everywhere in each of pro-
cesses such as the storage and transportation of ICs, mount-
ing ICs on PC boards, assembly of ICs, etc.

Though NEC’s ICs for consumer use applications have
been designed to withstand a static electricity of C=200 pF,
V=200 V (4 uJ), attention should be paid to the following
points when handling ICs:

(1) Since the containers of 1Cs shipped from NEC have
undergone antistatic treatment, ICs can be stored or trans-
ported in the containers just as they are.

{2) Be sure to ground a human body, work table, dip
solder bath, etc., when performing the acceptance inspec-
tion of I1Cs or mounting ICs on PC boards. To ground a
human body, insert a resistor of about 1 M2 on the human
body to prevent electric shock. The rubber on belt con-
veyors must be subjected to antistatic treatment or sprayed
with vapor by a humidifier to prevent generation of static
electricity.

(3) The shipping containers for ICs mounted on PC
boards must be of antistatic material. Otherwise, the
containers must be subjected to antistatic treatment. It is
recommended that the 1/O terminals on a PC board or the
power terminals be short-circuited to the GND terminal
using a shorting bar. .

(4) IN a dry season, it is recommended to humidity ICs

which are liable to generate static electricity.

2. Caution in Soldering

Problems such as thermal shock, strain by stress and
residual flux may arise when soldering ICs.

(1} Use rosin flux, and avoid use of any flux with high
acidity or high alkalinity.

(2) Observe the soldering temperature and soldering

time.

» By soldering iron: Solder in 3 seconds at

350 °C,
* By dip soldering: Solder in 10 seconds at
260 °C
The soldering location must be more than 1 mm off the

IC body.
(3) Ground the soldering iron or dip solder bath
through a resistor of about 1 M2 to prevent leakage of the

commercial AC power,

(4) Be sure to wash off the residual flux after soldering.
The residual flux causes a leak between terminals or cor-
rosion due to a collection of dust or moisture. Clean the
residual flux under the following conditions:

{Chloro-

sene is not applicable to

» Cleaning solvent: Daiflon or Freon.

transparent resin such as
LEDs.

solvent such as trichlene.)

Never use- chloric

% Cleaning method: Wash off for about 2 minutes.
Ultrasonic cleaning (f=28 kHz,
P=15 W/L, t < 30 s) is possi-
ble for resin mold products.

3. Cautions in Storage

Adverse storage environment not only causes failures in
appearance but also degrades the solderability and charac-
teristics of 1Cs.

(1) The storage locations for |Cs must satisfy the
following conditions:
5t030°C
70 % max.
* Must be free of harmful gases such as sulfurous

» Temperature:

» Humidity

acid gas, etc., and dust.
(2) Do not subject the IC to severe vibration or shock
which may cause deformation of the container. Also pay
attention not to apply a load to the IC by stacking the

containers.

4. Cautions in Measurement

The reason that 30 to 40 % of the products returned
by the customers as failures is considered to have been
damaged due largely to errors in measurement. So, pay
attention to the following points.

(1) Erroneous insertion of IC such as reverse insertion.
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(2) Adjustment of com- .
B The soldering iron or
ponents by a soldering
. L . probe may contact pe-
iron while it is being .
. ripheral components,
energized.

. power supply, GND
{3) Insertion of the meas- .
L terminal, etc., or may
uring instrument probe L
cause short-circuiting

while it is being energiz-
of the load.

ed.
(4) Incorrect ON/OFF sequence when multiple power

supplies are used.
(5) Erroneous connection with measuring instrument

or the solder bridge when power is applied.

B, Cautions in Mounting

When mounting an IC onto a PC board or a heat sink,
take care not to exert undue force upon the IC body or
leads.

(1) When forming a lead, firmly secure the lead at its
base on the IC body side with a pair of pliers. Particularly,
when a metal mold is to be used for bending a lead, take
care so that no tensile stress is applied to the lead. (Tensile
stress will vary depending on the type of package.)

Metal mold

Radius of curvature
should be approx. 0.5.

Fig. 1 Cautions in Lead Forming with Metal Mold

» Bend the lead by 90 ° at one time.

« Do not form the lead in a manner to widen the spacing
between any two leads.

* The metal mold should not come in contact with the
IC body even if tensile force is applied while bending
the lead.

(2) When mounting a power IC onto a heat sink, pay
attention to the following points.

» Warp of the heat sink and sagging of the mounting
hole must not exceed: t=0.05 mm.

é

|
Fig. 2 Warp or Sagging of Heat Sink
+ Use of binding head screws (JIS B 1101) is recommen-
ded. Avoid using countersunk head screws.
+ Use a pneumatic or motor-driven screwdriver with a
torque of 4 to 8 kg.cm and a rotational speed of
1000 r.p.m.

+ After mounting the power IC to the heat sink, solder
the leads to the PC board.

MOunt an IC to a Heat Sink

Bushing Heat sink

Nut Insulating film

Mount the Heat Sink to a PC Board I

AN |

1% 1
SN NS S

iéa
1@‘n_nnup
”‘ AN

PC board

Y
I@Ider the IC to the PC Board ‘

Soldering

Fig. 3 Procedure for Mounting an 1C to a Heat Sink and a PC Board
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*+ The flatness of the mounting surface when the

*

projection or riser of the rotation stopper is to

be provided should not exceed 0.05 mm.

O

4\
— V.77, -
oy
1
X
£ .72/ M)

Flatness must be 0.05 mm max.

Fig. 4 Projection of Rotation Stopper

The flatness of the IC surface to which the heat
sink is mounted should not exceed 0.05 mm
max. to prevent foreign matter such as burrs,
cutting chips, etc., from entering between the
IC and heat sink. Those will cause thermal
resistance increase and resin mold crack.

With the dual power supply system, be sure
to insert an insulator film between the fin,
flange, etc., of the IC and the heat sink. Since
the fin, flange, etc., of the IC are biased to the
lowest potential, the IC may be damaged if the

heat sink is grounded.
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TECHNICAL SYMBOLS AND TERMS USED IN
INTEGRATED CIRCUITS FOR CONSUMER USE

BIPOLAR LINEAR ICs

AUDIO ICs
Symbol L Term Symbol Term
Absolute Maximum Ratings SCA.REj SCA Rejection Ratio
Ice Supply Current Sep. Stereo Channel Separation
lcepeak Circuit Current S/N Signal to Noise Ratio
I Lamp Driver Current T.H.D. Total Harmonic Distortion
Pp Package Dissipation VHAM Power Supply Ripple Rejection
Pq Power Consumption A\ Stabilized Terminal Voltage
Topt Operating Temperature Vi Maximum Input Signal for AM
Tstg Storage Temperature Vn Output Noise Voitage
Vee Supply Voltage Vhin Equivalent Input Noise Voltage
VIN Input Terminal Voltage VOFF Input Offset Voltage
Vin Input Voltage VOFF Output Transient Voltage (SW OFF)
VL Lamp Driver Terminal Voltage Vom Maximum QOutput Voltage
vi_y Supply Voltage Von Output Transient Voltage (SW ON)
Vout Recovered Audio Output Voltage
Electrical Characteristics Vo(sat) Output Saturation Voltage

AGC AGC Range . Z; Input Impedance
AMR Amplitude-Modulation Rejection Ratio
Ay Voltage Gain
Ay.M Voltage Gain (Demodulator)
Ao Voltage Gain (Open loop)
A,.P Voltage Gain (Pre amplifier)
Ch.B Channel Balance
Co Qutput Capacitance
Cin Input Capacitance
gin Input Conductance
do Output Conductance
lce Supply Current
Ice(s) Short Circuit Current
lout Quiescent Output Current
iopp Peak to peak Output Current

LAMP.ON Stereo Indicator (Lamp ON)

LAMP.OFF Stereo Indicator {Lamp OFF)

Mute ON Mute ON

Mute OFF Mute OFF
NF Noise Figure
NL Noise Level
Pq Power Consumption
Po Output Power
Rj Input Resistance
Rin Input Resistance
o Output Resistance
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TV 1Cs

Symbol Term Symbol Term

Absolute Maximum Ratings 4Eopc Eopc Difference Between any two Output
Ein Input Signal Voltage SEODC Terminals N
Ep Gate Pulse Input Voltage T Temperature Coefficient of EQpc
ea Reference Subcarrier Input Voltage Eoy Color Difference Output Voltage
ec Chroma Input Voltage EOmax Maximum Color Difference Output Voltage
ey Luminance Signal Input Voltage Eg—v G-Y Terminal Demodulation Qutput Voltage
lax Senser Terminal Input Current ER—_vy R-Y Terminal Demodulation Output Voltage
Ihx Indicator Circuit Output Current fHOLD Maximum Hold Frequency
lcc Supply Current Hfosc Holizontal OSC Frequency
lcx Senser Circuit Current fp APC Pull-in Range
lo(osc) 0SC OQutput Current fPuLL Maximum Pull-in Frequency
4 Supply Current lcc Supply Current
Pq Power Consumption kB Killer Current (B/W)
PT Total Power Dissipation ke Killer Current (Color)
R Load Resistance iout OSC Circuits Maximum Qutput Current
Topt Operating Temperature NF Noise Figure
Tstg Storage Temperature Py Power Consumption
Vax Senser Terminal Input Voltage PG Power Gain
Vece Supply Voltage Ib(OFF) Indicator Terminal Leak Current
Vee(Ln) Indicator Circuit Supply Voltage IC(OFF) Selector Output Terminal Leak Current
Vex Selector Circuit Supply Voltage RAGC AGC Range
VBLANK Blanking Pulse Voltage Rin Input Resistance
Vi Input Voltage Rout Output Resistance
ViBURST Burst Amp. Input Voltage ry Operating Resistance
Viosc OSC input Voltage Vb(sat) Indicator Circuits Saturation Voltage
Vi{SYNC) Synchro Separator Input Voltage Vc{ON) Select Output Terminal Saturation Voltage
Viigp 1st Band Pass Circuit Input Voltage AVC(ONY AT Select Output Terminal Temperature Coefficient
Vi2gp 2nd Band Pass Circuit Input Voltage Vi(lim) Input Limiting Voltage
VR Remote Control Input Voltage VOAF Recovered Audio Output Voltage

Electrical Characteristics VOAF2 Audio Amplifier Maximum Output Voltage
AMR Amplitude-Modulation Rejection Ratio VosCmax | Maximum OSC Output Voltage
AYAE AF Voltage Gain Vz Regulated Voltage
AuDC DC Voltage Gain AVzIAT Regulated Voltage Temperature Coefficient
ApiFI IF Amp. Voltage Gain vy Input Signal Level
Aut 1st Band pass Amp. Voltage Gain VoAFc AFC Output Voltage
Ay2 2nd Band pass Amp. Voltage Gain ag-y B-Y Relative Output Phase
AyBURST Burst Amplifier Voltage Gain aG-Y G-Y Relative Output Phase
AvOSC OSC Circuits Voltage Gain aR—y R-Y Relative Output Phase
BWDET Detector Circuit Band Wides 8 Burst Frequency Control Sensitivity
BW|E IF Amp. Band Wides T.H.D. Total Harmonic Distortion
Cin Input Capacitance €c Carrier Color Signal Input Voltage
Ea A.C.C. Range €0o(SYNC) Synchronous Separation Output Voltage
Ep Burst Output Voltage M Phase Detector Sensitivity
Ec Maximum Chroma Output Voltage épc Output DC Voitage Temperature Coefficient
EoDC Color Difference Terminal DC Voltage
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BIPOLAR DIGITAL ICs

Symbol

Term

Symbol

Term

IF
lo
Topt
Tstg
Vee
VEEe
Vi
Vo
VR

Absolute Maximum Ratings

Forward Current

Output Current
Operating Temperature
Storage Temperature
Supply Voltage (Positive)
Supply Voltage (Negative)
Input Voltage

Output Voltage

Reverse Voltage

Recommended Operating Conditions

N
tf
Tstg
Vee
VEE
Vi
ViH
ViL
Vo

Funout

Fall Time

Storage Temperature
Supply Voltage

Supply Voltage

Input Voltage

High Level Input Voltage
Low Level Input Voltage
Output Voltage

Electrical Characteristics

fmax
icc
IccH
lccL
WK
he
loFF
los
IR
taAA
tACE
toHL

oLH

VF
Vic
VoH

VoL
VR

Maximum Clock Frequency
Supply Current

Supply Current (Output High)
Supply Current (Output Low)
High Level Input Current
Low Level Input Current
Output Low Current

Short Circuit Qutput Current
Reverse Current

Address Access Time

Chip Enable Access Time
Propagation Delay Time
(High to Low Level Output)
Propagation Delay Time
(Low to High Level Output)
Forward Voltage

Input Clamp Voltage

High Level Output Voltage
Low Level Output Voltage

- Reverse Voltage
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MOS DIGITAL ICs

MOS ICs

Symbol Term Symbol Term

Absolute Maximum Ratings fcp Operating Frequency
lo Output Current fmax Maximum Count Pulse Frequency
Topt Operating Temperature fosc Scan OSC Frequency
Tstg Storage Temperature fsy Scan Input Frequency
VgB Supply Voltage f¢ Clock OSC Frequency
Vee Supply Voltage IpD Supply Current
VpD Supply Voltage lgG Supply Current
VGG Supply Voltage HH High Level Input Current
Vi Input Voltage L Low Level Input Current
Vo Output Voltage 10FF Output OFF Current
V¢ Clock Voltage IoN Output ON Current

Iss Supply Current

Recommended Operating Conditions loH High Level Clock Input Current
Cac External Capacitance (Auto Clear) lpt Low Level Clock Current
Ccr External Capacitance (Clock OSC) Pg Power Consumption
CL Load Capacitance tpHL Propagation Delay Time
fep Count Pulse Frequency {High to Low Level Output)
fo Clock Pulse Frequency tpLH Propagation Delay Time
N Funout {Low to High Level Output)
RaC External Resistance (Out Clear) VIH High Level Input Voltage
RcR External Resistance (Clock OSC) ViL Low Level Input Voltage
Rp Load Resistance VoH High Level Output Voltage
tcT Transfer Time of Count Pulse VOHD High Level Output Voltage (A, B, C, D, SD)
td(¢) Clock Pulse Difference VOHT High Level Output Voltage at Digit Output
t§(CP) Fall Time of Count Pulse VoL Low Level Output Voltage (A, B, C, D, SD)
tH Hold Time VoLD Low Level Output Voltage at Digit Output
tr (CP) Rise Time of Count Pulse VoLT Low Level Output Voltage at Digit Output
tw(cL) Clear Pulse Width VoH High Level Clock Input Voltage
tw(CP) Input Pulse Width VoL Low Level Clock Input Voltage
tW(R) Reset Pulse Width
tW(T) Transfer (Latch Input) Pulse Width
tWwip) Clock Pulse Width
Vpbp Drain Supply Voltage
VGG Gate Supply Voltage
VIH High Level Input Voltage
ViL Low Level Input Voltage
VR Reset Voltage
Vs Supply Volttage
VoH High Level Clock Voltage
VoL Low Level Clock Voltage
VicL) Clear Voltage

Electrical Characteristics
Cps Capacitance
Cags Capacitance
C Input Capacitance
Co Output Capacitance
Css Capacitance
Co Clock Input Capacitance
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CMOS ICs FOR CLOCKS AND WATCHES

Symbol

L Term

Symbol

Term

Topt
Tstg
VpD-Vss
VSH
Vss

Absolute Maximum Ratings

Operating Temperature
Storage Temperature
Supply Voltage

Supply Voltage
Supply Voltage

Electrical Characteristics

VbDp-VsH
Vpb-Vss
Vbo

VI’

| af/fol

ICD Common & Each Segment Output Current
Boosting Drive Frequency Output Current
Output Current

Circuit Current

Circuit Current

Output Pulse Width

Operating Voltage

Operating Voltage

Operating Voltage

Time Base Operating Voltage

Oscillator Frequency Stability
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ARRAYS
Symbol Term Symbol Term
Absolute Maximum Ratings 4lpss Drain Current Difference
Ig Base Current lpss(s)/Ipss(L)| Drain Current Ratio
g Collector Current lEBO Emitter Current
Ip Drain Current 1Gss Gate to Source Reverse Current
I Emitter Current IR Reverse Current
IEMm Peak Forward Current NF Noise Figure
IF surge Surge Forward Current NL Noise Level
lo Average Rectified Output Current Re(hie) Real Part of Small-Signal Short-Circuit
P Power Dissipation Input Impedance
Pc Collector Dissipation Roff Drain to Source Off Bulk Resistance
Pp Allowable Power Dissipation Ron Drain to Source On Bulk Resistance
PT Total Power Dissipation ARgn Drain to Source On Bulk Resistance
Tj Junction Temperature Difference
Topt Operating Temperature fon SW ON Operating Resistance
Tstg Storage Temperature tfyr Forward Recovery Time
VeBo Collector to Base Voltage toff Turn-Off Time
Ve-c Collector to Collector Voltage ton Turn-On Time
VCEO Collector to Emitter Voltage ter Reverse Recovery Time
VCER Collector to Emitter Voltage tstg Storage Time
Vc-u Collector to Substrate Voltage VBE(sat) Base Saturation Voltage
Vpso Drain to Source Voltage AVBE Base to Emitter Voltage Difference
Vpsx Drain to Source Voltage VCE(sat) Collector Saturation Voltage
VEBO Emitter to Base Voltage VEC(sat) Emitter Saturation Voltage
VECR Emitter to Collector Voltage VE Forward Voltage
VGDO Gate to Drain Voltage AVg Gate Voltage Difference
VGso Gate to Source Voltage VGs(off) Cutoff Voltage
VR Reverse Voltage AV Gs(off) Cutoff Voltage Difference
VRM Peak Reverse Voltage Vio Input Offset Voltage
V10/4T Temperature Coefficient of Input Offset
Electrical Characteristics Voltage
Cis Gate Input Capacitance Vpi Offset Voltage Difference
Ciss Small-Signal Short Input Capacitance AVpi/AT Temperature Coefficient of Offset Voltage
ACigs Input Capacitnce Difference Vih Threshold Voltage
Cob Output Capacitance AVih Threshold Voltage Difference
Cyss Small-Signal Short-Circuit Reverse 1Ygsl Forward Transfer Admittance
Transfer Capacitance IYgsis)/IVgs(Ly! | Forward Transfer Admittance Ratio
Ct Capacitance
CTE Emitter Transition Capacitance
en Equivalent Input Noise Voltage
fr Gain Bandwidth Product
9m Mutual Conductance
Agm Mutual Conductance Difference
hge DC Reverse Current Gain
hgg DC Current Gain
heg(s)/hFE(L) DC Current Gain Ratio
IcBO Collector Cutoff Current
Ipss Drain Current
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- RELIABILITY AND QUALITY CONTROL SYSTEM
FOR NEC ELECTRON DEVICES

1. Organization and Functions of Electron Device
Group '

NEC started its business as a manufacturer of telephones
and switchboards and has today grown into an all-embracing
manufacturer in the fields of ‘“Communications and Elec-
tronics”, with the following 4 groups of products as its
mainstays.

(1)

systems, broadcasting systems, PABXs, facsimile systems,

Communications (microwave communications

etc.)
(2)

(computer systems, industrial systems, medical equipment

Information processing and industrial systems

systems, etc.)

(3) Electron devices (transistors, diodes, ICs, capaci-

__{

Planning Office

tors, various electron tubes, etc.)
4)

electric refrigerators, air conditioners, lighting fixtures,

Home electronics (TV sets, microwave -ovens,

etc.)

The business activity of NEC now ranges from domestic
to overseas areas and is now highly recognized as an inter-
national enterprise. The Electron Device Group, one of the
four mainstays described above, is engaged in the manu-
facturing and sales of electron devices. The Group serves
as the source for producing the high reliability and quality
of NEC products by the other three business groups.
The following chart summarizes the organization and func-

tions of the Electron Device Group.

® |_ong-term management plan-
ning

Electron Device

—% Planning Dept.

® Middle-and short-term man-
agement planning
® Market research

Marketing Promotion

Div.
Semiconductor Sales

ey

Sales Dept. ® Sales activities

Div.

Electronic Component
Sales Div.

rElectron Device Group }-——

Application
Engineering Dept.

® Production planning
® Application engineering

Production Div.

Quality Control Dept.

service

® Control of reliability and
quality standards

® Survey and analysis of claims

Reliability and

VLS| Development

©® Quality control in distribution

Div.
1st LS| Div.

——LPlanning Dept.

® Production planning
® Demand and supply, shipment

2nd LS| Div.

Discrete Device Div. I
Hybrid IC Div. [

Engineering Dept.

Circuit Components
Div.*

Electron Device Div.*
Picture Tube Div.*
Personal Computer
Divi*

Circuit Design

Engineering Dept. ® Circuit design

Production

0 ® Product design
Engineering Dept.

® Equipment design

—

Reliability and J

Mass-Production Plants l

® Development of reliability
evaluation method

® Design review of new products
(including reliability evaluation)

©® Quality contro! in manufactur-
ing process

® Reliability test

Reliability
Engineering Sec.

Quality Control Dept.
Inspection Sec. J——

Quality Control
Sec.

® Incoming inspection
® Qutgoing inspection

-

Manufacturing Dept. J

Notes: 1. Mass-production plants are engaged in production and

quality control activities under the supervision of each

production division.

2. The reliability and quality control system for the
production division marked, with an asterisk is basically
included in this manual with the exception of paragraph

3 and thereafter.
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2. Basic Concept of Reliability and Quality
Control

The reliability and quality control of NEC’s semicon-
ductor products is intended to perform the incorporation
of reliability in each of the processes from market research
and grasp of users’ requirements to development design and
manufacturing design, the quality control in each of the
processes from the purchasing of materials and parts to be
used to the manufacturing of products, the direct assurance

- -~ —————=- 1
| Self-initiated development |

!
| * Market research

of reliability and quality by inspections and reliability tests,
shipment control and after-sale services to customers,
under an integrated system. NEC is making every effort
to offer the products which meet customers’ expectations,
by operating a logical control system so that the reliability
and quality of each product is compatible with its price.
This system at NEC is conceptionally illustrated in the

following diagram.

~

| * Product research

~

|
|
| * Basic research [
|
|

~Al 1 Acceptance of orders

ll * Catalog & technical data |

* Judgment of reliability
and quality requirements
in the order accepted

8 Maintenance & after-
sale service

* Claim handling and

management
* Market data collection o
* Failure analysis 2°
Q\'\c’ Ry
a2y
3
7 Shipment

* QC storage,packing,
transportation, etc.

6 Inspection & quality
assurance
* Quality assurance
inspection
* Reliability assurance test
* Incoming & outgoing

Management cycle
to produce high-
reliability products

2 Development design

* Reliability prediction

* Reliability design evalua-
tion

+* Reliability design exami-
nation

3 Manufacturing design

* Process QC planning

* Determination of com-
pletion of new product
development

4 Purchasing of parts &
materials
* Acceptance inspection
* QC of parts & materials
from outside manufac-
turers

5 Manufacturing

g

~

ture

* Equipment environment
management

~

* QC in manufacturing ~
* QC of outside manufac-

9 Education & training

* Reliability training
* QC training

* Training of workers
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3. New Product Development Procedure

To develop a new product intended for a specific appli-
cation, it is necessary first to accurately grasp the required
reliability and quality of the new product, in addition to
the required functions, performance, price and quantity
of the new product, and the date the new product is to
be placed on the market. These factors then must be

incorporated into the product design.

With these factors thoroughly studied, NEC will project
a development plan, and carry out the design, trial manu-
facture, and evaluation of the new product based on the
development plan. NEC will enter the mass production
of the new product only after it has been ascertained that
a satisfactory result is attainable. The following diagram
shows the new product development procedure imple-
mented by NEC.

Request for
development

Development
planning

(b) I (a)

Circuit design

3

Structural daesign

'

Design review

Trial manufacture

Design evaluation

Mass-production
plan

Y

Mass production

NOTES: (a) Flow for development of ICs.

Planning department

Sales Dept.
Production divisions

Circuit Design Dept.
* (Production Engineer-
ing Dept.)

Engineering Dept.
Circuit Design Dept.

Production Engineering
Dept.

Reliability & QC Dept.

Production Engineering
Dept.

Circuit Design
Engineering Dept.
Reliability & QC Dept.

Circuit Design
Engineering Dept.

(b) Flow for development of semiconductors and others.

* indicates a development planning department for semiconductors.
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Participants

Products planning
Production engineering
Production planning
Reliability & QC

Production engineering
Circuit design
Product design
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4. Quality Control in Manufacturing Process

NEC manufactures and markets semiconductor products
under the control system mainly aimed at ‘‘incorporating
high reliability and quality into the products’”, by
thoroughly grasping the users’ requirements and operating
environments of products and reflecting them in the pro-
duct design to achieve the desired inherent reliability.

To realize the reliability and quality of a product in-
tended in the product design, a system to control manu-
facturing must be such that the cause of failure due to non-
uniformity in each manufacturing process may be elimi-
nated before it develops into a failure.

Therefore, in the manufacture of its products, NEC gives
importance to the quality control of such factors as parts,
materials, semifinished products, manufacturing equipment,
manufacturing environments, etc., which govern the reli-
ability and quality of each product. Furthermore, with
a checking process during each manufacturing process,
semiconductor products being fabricated in each process
are inspected at optimum intervals for control items im-
portant in quality control.

4.1 Reliability and Quality Control of NEC’s Linear
(Plastic Molded Package) ICs for Consumer Use
Applications
As previously mentioned, NEC manufactures and

markets semiconductor products under the control system

mainly aimed at “incorporating reliability and quality

17

(inherent reliability) into the products.” Linear IC (plastic
molded package) products for consumer use are manufac-
tured under the control system which places an emphasis
on the reliability and quality control in each manufactur-
ing process to realize the reliability and quality intended
in the product design. In addition, the parts, materials,
semifinished products, manufacturing equipment, manu-
facturing environments for these products are subjected
to quality control under the optimum conditions, as the
important factors governing the reliability and quality
of the products. The following table contains an example
of manufacturing process control flowchart of linear IC

(plastic molded package) products for consumer use.
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Manufacturing Process Control Flowchart of Linear IC (Plastic Molded Package) Products for Consumer Use

Process Control items Purpose of control
. . To secure the required breakdown
Silicon Specific resistance
A voltage.
wafer Sheet resistance

Purchasing of Diffusion I h breakdown voltage To grasp the condition of diffusion.
parts '&l AFE; cakdow g To secure the basic characteristics.
materials ppearance To check for proper photo etching.
y Aluminum v
materials Wi —l Aluminum layer thickness To secure the standard layer thickness.
Acceptance fring Appearance To check for proper photo etching.
inspection
" . . -
| . l Electrical characteristics To eliminate defects in electrical
Wafer test (100 % screening) characteristics.
Y
L Pelletization ] Appearance To check for proper pelletization.
Lead frame l .
fadin :{ Mounting I Appearance To check for proper mounting.
. Y .
Gold wire | Bondi | Appearance To check for proper bonding.
™ onding Tensile strength To prevent breakage of wires.
Mold resin “
- > Mold sealing I Appearance To check for proper sealing.
| I ] T twre. time To stabilize the sealing resin. 1.
Thermal aging emperature, 1l To screen latent failures.
! A
ppearance
lLead surfacle treatment l {Dimensions To check for proper lead surface treatment.
l Lead forming —l [APpeara'mce ]To check for proper lead forming.
Dimensions
X i ) i
Marking ink | Marki ] Appearance To check for proper marking.
7 arxing Marking strength To secure the required marking strength.
‘ . . - 3
l . l Electrical characteristics To eliminate defects in electrical charac-
Screening (100 % screening) teristics.
Sevice life test . -
. liability.
Reliability test { Environmental test To confirm reliability
L R j —l Electrical characteristics To confirm electrical characteristics.
Product inspection Appearance To check for proper appearance.
\i
L Warehousing
l Shipping |
Note: Control items and frequency of inspection

To realize the desired reliability and quality, the cause of failure due to non-uniformity in each manufacturing process must be elimi-
nated before it develops into a failure. With a checking process during each manufacturing process, semifinished products being fabri-
cated in each process are inspected at optimum intervals for the control items important in quality control.
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4.2 Quality Control of NEC's CMOS LSI (Plastic Molded
Package) Products for Watches

Similar to the linear IC products described in Section
4.1 above, CMOS LSI (plastic molded package) products
for watches are manufactured under the control system
which places an emphasis on the reliability and quality
in each manufacturing process to realize the reliability and
quality intended in the product design. In addition, the
parts, materials, semifinished products, manufacturing
equipment, and manufacturing environments for these
products are subjected to quality control under the
optimum conditions, as the important factors governing
the reliability and quality of the products. The following
table contains an example of manufacturing process control
flowchart of CMOS IC (plastic molded package) products

for watches.
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Manufacturing Process Control Flowchart of CMOS LS| (Plastic Molded Package) Products for Watches

Process Control items Purpose of control
. Specific resistance, gate To secure the required breakdown
3:;';;?," layer thickness voltage.
Purchasing of Diffusion | Sheet resistance To grasp the condition of diffusion.
parts ‘&I Vih v To secure the basic characteristics.
materials Appearance To check for proper photo etching.
Aluminum 1] : .
materials . 1 Aluminum layer thickness To secure the standard layer thickness.
Acceptance Wiring Appearance - ) To check for proper photo etching.’
inspection
\ o
[ } Electrical characteristics To eliminate defects in electrical
Wafer test (100 % screening) characteristics.
A .
I Pelletization | Appearance To check for proper pelletization.
me & .
Lead fra 'lr Mounting ] Appearance To check for proper mounting.
. y
Gold wire I N ] Appearance To check for proper bonding.
g Bonding Tensile strength To prevent breakage of wires.
Mold resin !
old resi R
=|r Mold sealing j Appearance To check for proper sealing.
' . )
| Th | adi I Temperature. time To stabilize the sealing resin.
ermal aging P o To screen latent failures.
y
| Lead surface treatment | Plating thickness To secure the standard plating thickness.
I Lead forming l Appearance To check for proper lead forming.
y . i
Marking ink [ Marki —I Appearance To check for proper marking.
i arking Marking strength To secure the required marking strength.
l K l Electrical characteristics To eliminate defects in electrical charac-
Scret!emng (100 % screening) teristics.
Service life test . L
iabili To confirm reliability.
Reliability test {Environmental test } r iability
{ P R . ] Electrical characteristics To confirm electrical characteristics.
roduct inspection Appearance To check for proper appearance.
( Warehousing I
[ Shipping |
Note: Control items and frequency of inspection

as

To realize the desired reliability and quality, the cause of failure due to non-uniformity in each manufacturing process must be elimi-
nated before it develops into a failure. With a checking process during each manufacturing process, semifinished products being fabri-
cated in each process are inspected at optimum intervals for the control items important in quality control.
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5. Confirmation of Reliability and Quality

The initial characteristic test and reliability test are
conducted in the final stage‘ of the manufacturing processes
to check if the reliability and quality intended in the pro-
duct design have been incorporated through the appropriate

manufacturing process control.

5.1 Initial Characteristic Test

The initial characteristic test (i.e., product inspection)
is conducted through sampling inspections of all lots
to check if the appearance and electrical characteristics
of the screened products satisfy the prescribed standards.
Inspection items and sampling inspection method will vary
depending on the features of the product to be inspected
and other factors. The following table shows an example
of initial characteristic test to be conducted for linear IC

(plastic molded package) products for consumer use.

An Example of Initial Characteristic Test for Linear IC

(Plastic Molded Package) Products for Consumer Use

Sampling inspection method*

Classification ltem Sample |Acceptance

LTPD .
size number

Major defect | OPen- short, de- 1% | 231 0

fective function
DC, ci‘mrac- As p.EIt inc?ividual 39 129 1
teristic specification
AC. cl?arac- As p'el.r mc.ilwdual 7% 75 2
teristic specification

Ruptured or cracked

j i i ken lea

Major failure | resin, broken lead, 1% 231 o

in appearance| unsoldered plating, |
no marking

Improperly molded \

Medium or contaminated
failure in . 3% 221 3
resin, bent or

appearance discolored lead
Flawed, blistered,
Minor discolored resin,
failure in bent or twisted 7% 75 2
appearance lead, illegible
marking

=1 As per MIL-M-38510, Sampling Inspection Table.

5.2 Reliability Test
Referring to such standards as JIS C 7021, MIL-STD-
750, JIS C 7022, MIL-STD-883, etc., a reliability test is

periodically conducted through sampling inspections with
emphasis placed on the life test under accelerated operation
or the life test under high temperature and bias condi-
tions at the maximum ratings, to check if the environ-
mental resistance, service life, mechanical strength, etc.,
of each product satisfy the prescribed standards. Inspec-
tion items and sampling inspection method will vary
depending on the features of the product to be inspected
and other factors. The following tables show an example
of failure criteria in the reliability test, and an example
of particulars of the reliability test of linear IC (plastic

molded package) products for consumer use.

An Example of Failure Criteria in Reliability Test for
Linear IC (Plastic Molded Package) Products for Consumer
Use.

Failure criteria
Test item
Item Minimum | Maximum Unit
Soldering heat Power
resistance supply L X 0.8 uUXx1.2 \%
Temperature voltage
cycling
Thermal shock As per As per As per
Shock individua!l | individual | individual _
Vibration (vari- specifi- specifi- specifi-
able frequency) | cation cation cation
Contact accele-
ration
High tempera-
ture storage
Low tempera-
ture storage
High tempera-
ture with bias
High tempera-
ture and high
humidity
storage
PCT (Pressure
cooker test)
Surge test
High tempera-
ture, high
humidity with
bias
Terminal strength Appear- Must be free of rupture and
against bending ance of looseness
leads
Appear- . .
- 95 % or more solder must remain
Solderability ance of X
in the soldered area.
leads
NOTE: U : Upper-limit value in the product specification

L: Lower-limitvalue in the product specification
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An Example of Reliability Test for Linear IC (Plastic Molded Package) Products for Consumer Use

Sub- Test | Related Test Methods T - Sample | Acceptance
group estlitem 1"j1sc 7022 [MIL-sTD-883 | IEC Pub 68 est conditions size number
Dip the samples into noncorrosive flux
for 5 to 10 s, and then into molten solder
at230° +5°C for 5+ 1. {The samples
1 Solderability A—2 2003 T should be dipped inte and pulled out of 5 0
molten solder at 2,5 + 0.5 cm/s.)
Next, clean the samples to wash off the
solder flux in alcohol and check each
sample for proper solder adhesion.
Soldering A1 Tp Dip the samples into molten solder at
heat Condition A - Condition A | 260° % 5°C for 10 #1s.
resistance
Place the samples in a constant tempera-
ture oven at a low temperature (Tgg
min.) for 30 minutes min., and then'in
Temperature A4 1010 Na a constant temperature oven at a high
cycling temperature (Tgtg max.) for 30 minutes
min. Repeat thls procedure for 5
2 times (i.e., 5 cycles). 22 0
Inamersectl;ue samplles in c:ty watertgt
100° or 5 minutes min. and then
Thermal A-3 1011 Ne in city water at 0°%§ °C for 5 minutes
shock Condition A min. Repeat this procedure 5 times
(i.e., 5 cycles).
Secure each sample on a testing device
and expose the sample to a shock of
Shock * A'? 200,2 Ea half sine wave with pulse duration
Condition F Condition B of 0.5 ms at an acceleration of
14 700 m/s? max. (1 500 G's) in X,
Y, Z directions, each 3 times.
Secure each sample on a testing device
Vibration* and expose the sample to a vibration of
{variable 2007 sine wave at an acceleration of 196 m/s?
3 vibration A—10 Condition A Fc (20 G’s) and a sweep frequency of 100 22 0
frequency) to 2 000 to 100 Hz for 4 minutes, in
X, Y, Z directions, each 4 times.
Secure each sample on a testing device
Constant and expose the sample to a centrifugal
acceleration® A-9 2001 Ga acceleration of 58 860 m/S? (6 000 G's),
in X, Y, Z directions, each for 1 minute.
Secure each sample on a testing device,
Terminal bend the sample 90 ° while applying
aq strength —_ 2994 Ub the specified load to its leads and return
(bending) Condition B, it to the original position. Repeat this 5 o
procedure 3 times for any of the 3 leads.
Perform the service life test for 1 000
High hours while leaving the samples in the
5 temperature B-3 1008 Ba constant temperature oven at the 20 0
storage maximum storage temperature
(T s1g max.)
Perform the service life test for 1 000
Low hours while leaving the samples in the
6 temperature B—-4 —_ Aa constant temperature oven at the 20 0
storage minimum storage temperature
(Tstg min.)
Perform the service life test while
High 1005 applying power to 'the sample for 1 000
7 temperature B—1 Conditions _ hours at the specified ambient tempera- 20 0
. . ture which causes the junction tempera-
with bias A, Band C ture (Tj) to become the maximum
Junctnon temperature (T max.).
High tempe- Perform the service life test at a
8 rature and B-5 _ ca storage temperature of 60 °C and 20 0
high humi- | Condition B humidity of 90 % RH.
dity storage
PCT* (Pres- Expose the sample to a water vapor
9 sure cooker - - - at 125 C and 2.3 atm. for 24 hours. 22 0
test)
Discharge the electric charge stored
10 Surge _ - _ in a 200 pF capacitor with 200 V 20 0
test” applied across the terminals, in both
positive and negative directions,
respectively one time.
Perform the service life test for 500
High Tempe- B-E? hours while leaving the sampiles in
11 rature, high Condition C _ _ a constant temperature oven at a 20 )
humidity (voltage ternPerature of 85 °C and humidity of
with bias* applied) % RH and by applying a voltage
under the specified condition to each
sample,

Note: Test item marked with an asterisk is performed in the Type Test and thus is not subject to the periodical reliability test.
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6. Procedure for Processing Defective Products
and Requests for Investigation and Analysis

Information from the market on the quality of products
after shipment is of importance and indispensable to
enhance the reliability and quality of our products. NEC
focuses an extensive effort on the investigations of defec-
tive products and the feedback of the results of analyses of
such investigations to users, since these actions are part
of the after-sale service to customers and at the same time,
information obtained from these actions provide the direct
guideline for further improvement in the reliability and
quality of our products.

The results of the investigations and analyses of defective
products conducted as well as based on requests from the
users are reported to the users to gain their full understand-
ing, and are also used by NEC to improve the reliability
and quality of its products. We at NEC examine in detail
the correlation between the data thus obtained from the
field and the information generated within NEC such as
process quality data, inspection reports, and reliability
test data.

The following flowchart shows the flow of processing

an investigation and analysis request from a user.

Defective product

Sales Dept.

Reliability & QC Dept., | | ™2"ure:

Production Div. Engineering Dept.

Implements measures
10 r_event recurrence
of failure,

t———— Reliability & QC Dept.

Inspection of the
implementing status
of corrective measures

Production Divisions

—_—

Result of investigation

Sales Dept.

Reply

User

User Failure occurs.

A Recheck distribution
channel as necessary

e e R e ik

7. Modifications Control System

To allow the use of NEC's semiconductor products to
the satisfaction of users, it is natural for NEC to maintain
the stable reliability and quality of our products at all
times. NEC believes that the imporvement of the reli-
ability and quality of its products to meet the needs of the
times is also of importance. To yield the stable reliability
and quality, we at NEC are carrying out strict reliability
and quality control by feeding forward and back the vital
process information which governs the reliability and
quality of the products, improving the structural materials
and manufacturing methods for semiconductor products
while keeping pace with the technological advance and
utilizing the field information effectively. However, we
are not self-satisfied with only meeting the existing
standards we established, and are thus making every effort
to improve the reliability and quality of our products to
meet the user’s requirements as well.

With the basically same concept as that for the develop-
ment and mass production of new products, we evaluate
trial products thoroughly, and conduct the initial manage-
ment whenever any modifications to the manufacturing or
design processes resulting from these improvements are
required.

The modification control system will vary depending
on the degree of the modification required. The following
flowchart shows an example of maodification control

system.

Detailed investigation of

Instruct corrective action.

Adopts measures to prevent
recurrence of failure.

Report Finding out the department
responsible for failure.

Recommendation of corrective
action to be taken by respon-
sible Dept.

Collection of reliability and
quality data

S
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Modification Control System
{Modifications to design, process, parts and materials,
procurement source, production factory, production equipment etc.)

{New product)

Modification
planning
document

Development
Council

Trial manufacture Trial manufacture .

‘
*

Mass-production Mass-production
trial trial
T

1 .
2
3 c
T o
(-
£ ©
- O
c =
o3
1 % O —~
S e - ? c E E
L O >
Q£ '3
.. e . L+ 5
Initial control specifications SR
1. Prep.afatl(?n of initial process capability test - _
specifications
2. Preparation of design reliability test specifications
Sales \
Council
Start of mass-production
v .
Initial process capability test
Design reliability test
Decision for Measures
continuation of »1{ for - User
mass production ¢ - - ‘l improvement
' b
Approval to continue mass productiorq L
Feed-forward,
V Feed-back,
. Measures for
Manufacturing process | — — correction
- ] N
r Screening _ ~
* Data
) - verification
Sampling with H =
screening ]4———— - - 2
ge A
S E
—»{7 Periodical reliability test J:_ 00
ac —
\ c
.2
Inspection o _ _ : H
£
Y g
Receiving and ' =
shipping [ — %
} L

Field
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BLOCK DIAGRAM

AM Block
Ant.
AM AM AM
Front End IF Amp. Detector AM OUT
( ]
uPC1215V (for DTS)
uPC1216V2
FM Block
Ant. AM IN
R CH. OUT
FM FM N FM n FM Noise MEX
Front End IF Amp. IF Limiter Detector Canceller .
A L CH. OUT
AF mix ) ((JE901 - L I
(JEgo16 ) (JE9O11) uPC1028H 4PC1176C uPC587C2
0sC 1PC1200V uPC1026C
JE9O11 uPC1245V uPC1227V
< #PC1320C
AF Block
R CH IN
E ———1 Pre Amp. Control Po Amp. SPEAKER
Amp.
P.H.
Control
S Amp.
E Pre Amp. oy Po Amp ~[< SPEAKER
P.H.
L CH. IN
L 1 I
uPC1032H (Dual) uPC1181H3
pPC1228H (Dual) uPC1182H3

pPC1185H2 (Dual)
uPC1230H (BTL)

uPC1241H
uPC1242H
uPC2002



BIPOLAR ANALOG INTEGRATED CIRCUIT

+«PC1215V

ELECTRONIC TUNING AM RADIO RECEIVER SUBSYSTEM
SILICON BIPOLAR MONOLITHIC INTEGRATED CIRCUIT

DESCRIPTION
The uPC1215V, a monolithic integrated circuit, is a subsystem that provides the mixer, low level oscillator, IF
amplifier, detector and On channel detector stages for an electronic tuning AM radio receiver.
The uPC1215V also provides internal AGC for the first IF amplifier stage, delayed AGC for an optional external
RF amplifier, oscillator buffer amplifier to drive a logic section and local/distance sensitivity control.
The uPC1215V is suitable for use in automotive radio receivers, specially where compact mounting is required,

such as car stereo sets, because its package is the 19-leads vertical dual in-line plastic package (V-DIP).

FEATURES
o Varactor-Diode tuning.
© Good sensitivity and wide AGC range.
© Excellent overload characteristics.
o Delayed AGC for RF amplifier.
o Special low level oscillator to reduce tracking error.
o Oscillator buffer output.
o ON channel detector for auto scan stop.
o | ocal/Distance sensitivity control.

© Occupation of minimum area in P.W.Board.

PACKAGE DIMENSIONS (in millimeters)

C13 25.5 MAX. 2.8

)’ =1
MARKING
1 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19

2.54 2.54 0.6 MAX. 0.35 1

8.5 MAX
10. 2 MAX
13. 8 MAX
14. 8 MAX

/
e

22.86 2.54
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BLOCK DIAGRAM

] e B B e B o R £ B a

[]
,_l
— f

AGC MIX o b L{ AGC1 . LO/DX
@ D ':
o o W
i ! e S —
< o
1st. IF & 2 ON

—T

AGC 2 0sC | CHANNEL
E AMP. :l I_ DET. j

1L

i 1
LT I O LT [l L) b el [

CONNECTION DIAGRAM

Pin No. Connection Pin No. Connection
1 GND1 2 AGC for Antenna
3 AGC Filter 4 AGC for RF
5 0OSC Tank 6 MIX Input
7 OSC Bypass 8 OSC Buffer Output
9 MIX Output 10 GND2

11 1st. IF Amp. Input 12 AGC Input

13 1st. IF Amp. Output 14 Detector Output

15 2nd. IF Amp. Input 16 Vee

17 On Channel Det. Input 18 LO/DX Control Input
19 On Channel Signal Output

EQUIVALENT CIRCUIT

29 99 9099 @

1

VWv——
o

—
}__

Wy

AA
Vv
AW~
A

- AGC2 Det
o
R
Bmie
AN
_{ R
W AGC&1
r—-li Bias
NV AN
—{|
R

ON Channet Det.

AGC 1&2]
Bias

w—
Bias
—
AGC1 Det

AA
V
——

Bias

LO/DX
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ABSOLUTE MAXIMUM RATINGS (Ta=25 °C)

DC Supply Voltage
Input Voltage
Package Dissipation

Operating Temperature

Storage Temperature

RECOMENDED OPERATING CONDITIONS

DC Supply Voltage Range
Operating Ambient Temperature

Vee 15

Vi 3.0

Py 430 (Ta=75 °C)
Topt -30 to +75

Tstg -40 to +125

Vee 8.0to 15

Ta —30 to +75

ELECTRICAL CHARACTERISTICS (Ta=25 °C, Vcc =10 V, f=1.0 MHz, f;, 4. =400 Hz, mod.=30 %)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT TEST CONDITION
Circuit Current Ice 10 14 21 mA At no signal
Maximum Sensitivity MS 14 21 28 dBuV Vo =30 mVr.m.s.
Signal to Noise Ratio S/N 8.0 13 dB V=21 dBuV
Detector Output Volt. Vo 70 100 130 mVr.m.s. Vi=74 dBuV
Harmaonic Distortion T.H.D. 0.5 1.0 % V;=120 dBuV
On Channel Signal V19-L 0.5 v Vi=0 dBuV, R_=18 kf
V19-H 8.0 \% V=74 dBuV, R|_ =18 kQ
TUNER PERFORMANCE CHARACTERISTICS
(Ta=25 °C, Vee =10V, £=1.0 MHgz, f,,04. =400 Hz, mod.=30 %)
CHARACTERISTIC TEST CONDITION VALUE UNIT
Maximum Sensitivity Vo =30mVr.ms. 22 dBuV
Usable Sensitivity S/N=20 dB 28 dBuV
Detector Output Voltage Vi=74 dBuV 100 mVr.m.s,
Vi=74 dBuV 0.3 %
Total Harmonic Distortion Vi=126 dBuV 0.6 %
Vj=74 dBuV, mod.=80 % 1.2 %
Signal to Noise Ratio V=74 dBuV 52 dB
IF Rejection Ratio Vo =30 mVrmss., IF =450 kHz 56 dB
Image Rejection Ratio V=30 mVr.m.s., f+2 IF 57 dB
Selectivity Af =410 kHz 39 dB
V=74 dBuV, 2 IF =900 kHz 40 dB
Tweet 3 IF=1 350 kHz 47 dB
DX Sensitivity vV19=8.0 V 26 dBuV
On Channe! Bandwidth Vi=74 dBuV 5.0 kHz
Oscillation Voltage At terminal 5 150 mVr.m.s.
At terminal 8 4.0 Vp-p
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TEST CIRCUIT

Dummy Antenna

30 Q 15 pF

aa

SG: 50 Q

. 022 uF

.022 uF

._'

Q1 : 25K49H

AC. Volt. Meter
Distortion Meter

150 k@

ijm;

VD1 IZL

Q Vec +10V

47 uF

2.2 uF

uPCL1215V

IFT1 ,

@]
Tuning Voltage

g

vD3
150 kQ

Icm

IFT2

17 19
.01 4F 18 @
o] Vv
=
N 022 4F,

=
1000 F = o = [ cr2 l
)

DC. Volt. Meter

ASLZLDd”
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COIL DATA

L1 & L2 : Ant. & RF Coil

Tank — ® ®- Drain
@
MIX —
ano 2 ®] Vee
L3 : OSC Coil
] ® o)
O
IFT1 IFT
MIX — © @ I CF1
@
Vee
® - GND
IFT2 IFT
@]

(@]
o] Yol

CERAMIC FILTER

TYPE 7BR-5407N (Toko inc.)
Qu=80 min., L=170 xH

0-@ -0 ®-®
7T 62T 14T

TYPE 7BR-6048Z (Toko inc.)
Qu=60 min., L=95 uH
O-®

48T

TYPE 7MC-4718N (Toko inc.)
Qu=115+20 %, C=180 pF buit in
©-@ @-0 ®-®

69T 77T 14T

TYPE 7MC-101000CO (Toko inc.)
L=680 uH, C=180 pF built in

CFM2-450BL CFM2-4502Z1.

Center Frequency 450 kHz 450 kHz .
Marking

6 dB Bandwidth 6 kHz min. 4 kHz min.

Selectivity +9 kHz 16 dB min. 18 dB min.

Insertion Loss 6 dB max. 6 dB max.

Input Impedance 1.5 kQ 1.0 kQ I Input

Output Impedance 2.0 k&2 1.5 kQ 2:GND
3 : Output
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TYPICAL APPLICATION

Q1: 25K195 (/SF Output
Antenna 0
R4 68 Vec +10V
v - o
L2 C20 22 47 4F
c1 c2 r_l 1 1 vb2 _L» 0SC. Output
e S | o1 ! ‘ cT2 to PLL Synthesizer
o | o | IH ! T DX Lo 10k
28 Gl y i«
e = ) 5
c3 g ;E g cé 01 uF e
- RI3 10K o]y el
) AAA Cl1 ™ c2
N N - 1 10 uF
@ ;[g c7 Ol uF o +
i 2 | 2 [6] 8 10 18
uPCIl215V

&
3

022 uF

9 11 13 k 17 19
C18.01 4F
IFT1 R10 Logic Vee
| 220 Q -
|
| F o
| CIcr ;I; .

A _L
ON Ch |
VD3 CT3 & cr2 anne
R O / l .047 uF | Cl2 l l
Tuning Voltage 1 000 pF

Signal
from PLL Synthesizer l
.022 uF

VD1, VD2 & VD3 : 1SV117

c22

H
Q
~
RI2 39k RI}
;__] 2 k@
¥+

ASLZLOd”
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TYPICAL CHARACTERISTICS (Ta=25 °C)

Vo— Relative Output Voltage —dB

Vo— Relative Output Voltage —dB

TH.D—Total Harmonic Distortion— %

DETECTOR OUTPUT CHARACTERISTICS

+10
———
0 Signal
10 Vee=10V
f=1.0 MHz
Tmod =400 Hz
—20f— mod=30 %
=
-30 \
N\
\ Noise
—50
-60
0 20 40 60 80 100 120
Vi — Input Voltage —dBuV
TOTAL HARMONIC DISTORTION
vs. INPUT VOLTAGE
10
Vee=10 vV
f=1.0 MHz
8 fmod =400 Hz
\
VL
\
6 1
i\
4 \
\
\)\
i |
2 TR mod=80 %
mod=30 % r—r
1 1
0 20 40 60 80 100 120
V:—Input Voltage —dByV
2
ELECTRICAL FIDELITY
+10 T
|
N
ol [T
N
-10 \\
Vee=10 v
f=1.0 MHz
—30 mod=30 %
V;=74 dBuV
ol LU
30 100 300 1Tk 3k 10k

fmod—Modulation Frequency—Hz

Vo— Output Voltage —mVr.ms.

500

400

200

SIGNAL TO NOISE RATIO

60
[s0]
T 50 -
l s
il
& 40 4 Vec=10v
3 / =1.0 MHz
.g 2 )/ fmod =400 Hz
o / mod=30 %
o a
L]
B
2 10 //

r4
0 20 40 60 80 100 120

Vi—Input Voltage —dBuV

OUTPUT VOLTAGE AND TOTAL
HARMONIC DISTORTION vs. MODULATION

. 10
i Vee=10 v
f=1.0 MHz
| e tmod =400 Hz
| Bl vi=74Buv
§
3
L2 A
k)
c
- E
2 Yo
_‘_v 4 /1
3 .
= pd /
| P
) yd
T
LF 2 /
F / /4
3 THD. | A
L {
0 20 40 60 80 100
mod— Modulation— %
TOTAL HARMONIC DISTORTION
vs. MODULATION FREQUENCY
10
Vec=10vVv
N f=1.0 MHz
| 8 Vi=74 dBpuV
c
S
S
7
a 6
Q
c
Q
£
5 \
T 4
B \
o A
4 AN
z 2 s |
[ S mod=80 %
N, ~4
S — -
NG mo?—BIO 0 L -
0
30 100 300 1k 3k 10k

fmod —Modulation Frequency—Hz
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input Ratio —dB

Rejection Ratio —dB

V19—ON Channel Signal—y

SELECTIVITY

80
\\
60 N
“ N\
Vcc=10 v
20 f=1.0 MHz
/ fmod =400 Hz
mod=30 %
Vo=30 mVr.ms.
—30 -20 —-10 0 +10 +20 + 30
f—Detune Frequency—kHz
IF REJECTION AND IMAGE REJECTION
80
Image Rejection
60 ==} ],
=
/ IF Rejection
40

Vcc=10 v
20 fmod =400 Hz
mod=30 %
Vo =30 mVr.m.s.
0
0.6 0.8 1.0 1.2 1.4 1.6
f—Receiving Frequency—MHz
ON CHANNEL BANDWIDTH
Vee=10V
12 f=1.0 MHz
fmod=400 Hz
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MAX. SENSITIVITY AND
USABLE SENSITIVITY

vee=10 v
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mod=30 %

Max. Sensitivity(Vo =30 mVr.m.s)
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TWEET CHARACTERISTIC
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fmod =400 Hz
—10 mod=30 %
\ fif=450 kHz
o \
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COMPONENTS LAYOUT FOR P.W.ASSEMBLY (Copper side)

AF Output Vce OSC. Qutput  GND
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ON Channel signal
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: B R e FT |
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BIPOLAR ANALOG INTEGRATED CIRCUIT

uwPC1216V2

AM TUNER
SILICON BIPOLAR MONOLITHIC INTEGRATED CIRCUIT

66

DESCRIPTION
The uPC1216V2, a monolithic integrated circuit, is an AM tuner. It is suitable for use in automotive radio receivers,
specially where compact mounting is required, such as car stereo sets, because its package is the 19-lead vertical
dual in-line plastic package (V-DIP).
Internally, RF amplifier, Mixer, IF amplifier, Detector and two types of AGC circuit are included.

FEATURES
® Reduction of the adjustment time and the mounting area for |F transformer.
® Minimum difference of maximum sensitivity at the various receiving frequency.
® Good S/N and good tweet characteristic.
® High strength against the electrostatic damages for the antenna terminal.
® | ow transient noise when power switch is turned on.
® Wide AGC range is provided by the two AGC circuits (delay type) employed in the IF and RF stages, in addition
to the capability of withstanding large input and the yield of high S/N.
® Easy to handle because of its V-DIP construction.
® Free of mismounting in P.W. Board due to its lead formation.

PACKAGE DIMENSIONS in millimeters

25.5 MAX. 2.8

) =

MARKING

8.5 MAX
10.2 MAX.
13.8 MAX.
14.8 MAX

1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19

i
7\

2.54 2.54 0.6 MAX. l l 0.35 1

22.86 2.54
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BLOCK DIAGRAM (Top View)

e I N o O s O e A B B £

Ll | GND t
RF I AGC)
1 AmP. 0sc 1 Awe. DET. DET
T T AGC2 r——-—-- o — - ‘
AGC DET. —1  mx AGC H
MN
GND Vee

.
T o O O O o B W o

CONNECTION DIAGRAM

Pin No. Electrical Connections Pin No. Electrical Connections
1 RF INPUT 2 BYPASS
3 BYPASS 4 RF OUTPUT
5 BYPASS 6 MIX. INPUT
7 MIX. OUTPUT 8 LOCAL OSC
9 GND 10 GND
1 IF INPUT 12 IF INPUT
13 BYPASS 14 DETECTOR INPUT
15 DETECTOR OUTPUT 16 BYPASS
17 BYPASS 18 AGC DET. INPUT
19 Vee

EQUIVALENT CIRCUIT

é %r
I—WT 11 M
L1 1
-mee @ - @@
| |
' !
b — | J el ¢ I
| N :
|
| f e
i ~—5 e 4 h ; S5 R
N = 2 = 3 S x a |
1 |= % o o 5 2 o —
i (=1 - ./ £ J s HA ) S8 ) '
o ") [&]
| 3 7 S " < = 2Z < |
| |o H .8 ‘g .S @ 1
@ | ApA s3]
© W < |
| g 3 3 !
| v g 3 \
L s PRI . o5
b — T F T ] T T ) ol
L | A 1
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NEUT 3 5X7 -{9 11 13 17)-(19 vee
fﬁ OuUTPUT o)
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ABSOLUTE MAXIMUM RATINGS (Ta=25 °C)

Supply Voltage Vee
Input Voltage Vi
Package Dissipation (Ta=75 °C) Pp
Operating Temperature Topt
Storage Temperature Tstg

RECOMMENDED OPERATING CONDITIONS (Ta=25 °C)

Operating Supply Voltage Vee
Supply Voltage Range
Operating Ambient Temperature Ta

18 \
7 Vp-p
430 mW
—30 to +75 °c
-40 to +125 °c
13 \%
9 to 16 \"
—20 to +65 °C

ELECTRICAL CHARACTERISTICS (Ta=25 °C, Vcc =13 V, f=1 MHz, fioq =400 Hz, MOD =30 %, Ry =10 k)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT TEST CONDITIONS

Circuit Current Ice 10.5 15 19.5 mA At no signal

Maximum Sensitivity Ms 13 20 dBuv ::pxrt‘ i::invzle(t:ci:)tor output Ug gets 40mVr.m.s,
Signal-to-Noise Ratio S/N 15 20 dB V=23 dBuV

Detector Output Vo 110 mVr.m.s. V;=74 dBuV -

Overload Distortion T.H.D. . 04 3 % V=126 dBuV

TUNER PERFORMANCE CHARACTERISTICS

(Ta=25 °C, Vgc =13 V, =1 MHz, foyoq =400 Hz, MOD =30 %, Ry =10 kS2)

CHARACTERISTIC TEST CONDITIONS VALUE UNIT
Max. Sensitivity Input Voltage at which Det. Output Voltage is 40 mVr.m.s. 13 dBuV
Usable Sensitivity Input Voltage at which S/N is 20 dB 23 dBuV
Detector Output V;=74 dBuV 110 mVr.m.s.
Detector Distortion V=74 dBuV 0.4 %
Signal-to-Noise Ratio Vj=74 dBuV 54 dB
Overload Distortion V;j=126 dBuV 0.4 %
IF Rejection f=1 MHz, v5=40 mVr.m.s., IF=450 kHz 72 dB
Image Rejection f=1 MHz, V=40 mVr.ms., f+2 IF 74 dB
Selectivity f=1 MHz, Af=+10 kHz 45 dB
Tweet Vj=74 dBuV, 2 IF=900 kHz 45 dB
3 1F=1350 kHz 50 dB
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TEST CIRCUIT T): 7BR-6103A (TOKO INC.)
1209
0Q15F 4. 7uH ; A
w I SFU-450A (MURATA)

w w = r o

a o N o

3 &
R(;=50£21 1
Dummy
Antenna

uPC1216V2 (Top View)
B 7
0.01F 1 3 ]I’ g SéoF!lll 13 ]_13 [i7] 19
w
o w ui‘ ‘5 ' Pt - L+ :-[
5.:5—' g8T & B |5 8% 8 250
* I T2 > "= Y
& AC Voltmeter
Ty : MC-6104N(TOKO INC.) SFZ-450GL(MURATA) and
Distortion Analyzer
COIL DATA

T1 : Oscillator Coil

@-@ @-3 ®-G
(4) 8T 70T 20T
= L=220 uH26 %
S Q=80 (796 kHz)

Tuner : NIHON TUNER CO. made 5M-S

7BR-6103A (TOKO INC.)

7MC-6104N (TOKO INC.)
0-@ @-0 ®-®
73T 73T 10T

f1=455 kHz£3 %
Qy=115:20 %
CT=180 pF

T2 : IF Transformer

Minimum Frequency Cover Range 525~ 1 615 kHz

Tuning Capacitor

ANT Coil 150 pF
RF  Coil 150 pF
0SC Coil 450 pF
CERAMIC FILTER (MURATA Co.)
CHARACTERISTIC SFU450A -SFZ450GL
Center Frequency 450 kHz 450 kHz
3 dB Band Width 10 kHz 6.5 kHz
-9 kHz 7.5 dB 20 dB
Selectivity
+9 kHz 5.5 dB 20 dB
Insertion Loss 3dB 3dB
@: Input @ : lnput
Marking (@: GND Marking (@®: GND
@ : Output (3Y(@): Capacitance
U“U UUU (® : Output
©Jelo) 0
®e6®
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TYPICAL TUNER PERFORMANCE CHARACTERISTICS

vo— Detector Output Voltage—mVr.m.s.

TH.D.— Total Harmonic Distortion— 23
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DETECTOR OUTPUT CHARACTERISTIC

Siglnal
-
Pl
/ Vece =13V
f =1MHz
fmod= 400 Hz
/ m =30%
RL =10kQ
\
\\
\
J —
Noise
0 20 40 60 80 100 120
Vj—Input Voltage—dB uV
TOTAL HARMONIC DISTORTION
vs. INPUT VOLTAGE
Ve =13V
t 4‘ f  =1MHz
A fmod= 400 Hz
\ \ RL =10kQ
|\
\
A)
) \
m=809% \ m=30%
N\ \
= A i vy Sy A A Pt
20 40 60 80 100 120

Vi—Input Voltage—dB uV

Vo—Detector Output Voltage—mVr.m.s
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300

200

100

S/N—Signal-to-Noise Ratio—dB

TH.D.— Total Harmonic Distortion— %

SIGNAL-TO-NOISE RATIO CHARACTERISTIC
60
50 .
/ Vee=13v
40 f  =1MHz
fmod:4oo Hz
m =309%
s RL =10kQ
20 /
10

20 40 60 80 100 120
Vi—Input Voltage—dB nV

DETECTOR OUTPUT AND TOTAL HARMONIC
DISTORTION vs. MODULATION

10
Ve =13V
— f =1MHz
fmod=400 Hz
8l v =74dBuv
RL =10kQ
6 //
4 Vg
//
2 /
/]
THD. 1
0 |
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ELECTRICAL FIDELITY

m— Modulation— %
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Rejection Ratio— dB

Input Ratio—dB

TOTAL HARMONIC DISTORTION
vs. MODULATION FREQUENCY

10
Vee=13V
8 f  =1MHz
N Vi =74dBuV
| RL =10 kQ
c
2
2 6
a
Q
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o
€
T 4
©
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2
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a \ \| m=80%
T 2
- Ly N
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0
30 100 300 1k 3k

fmod —Modulation Frequency—Hz

IF REJECTION AND IMAGE REJECTION

100
80 P— IF Rejection
\ prm—
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€0 /// Image Rejection I
4
40
Vee=13V
fimod=400 Hz
m =30%
20 Vo =40 mVrms
R =10kQ
0
0.5 1.0 1.5
f—Receiving Frequency— MHz
ONE-SIGNAL SELECTIVITY
CHARACTERISTIC
100
7 \
] 1
80 JI ;
\ 1
N T
N /
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\
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Y Ve =13V
f =1MHz
fmod= 400 Hz
20 m =30% -
Vo =20mVrms
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O 1 1 ]
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Af—Detune Frequency—kHz

TWEET CHARACTERISTIC

0
vee =13V
fmod= 400 Hz
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TYPICAL APPLICATION

ANT.
120Q
4.7uH W T X
{te)
o w .
~ fe's 1 I3
w T Ll AiL
5 2200pF LG
[
ST 100pF 25| cr2 3
/ 1l . : 0.01uF ' —

[l [ [ [d [

8
[ GND L, | ' r[
RF - N IF AGC
1 0se AMP. DET. 1
AGC DET. F MiX. -—-J AGC
A'A'A'
{ GND Vee
1 3 5 7 l_9_l 11 13 15 | 17 I Ll_':")_J 1uF
0.01uF —~— T2 I +a-—‘\N\,_L VR
<+ W ke 23 i CFy w e i
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5 g N7 %% 3! § g 57 g
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COMPONENTS LAYOUT FOR P.C. ASSEMBLY (Copper side)

ANT
Coil

RF
Coil

2
E/gz -
E/g -

ONEC

©PC1216V2

i

i3 s

L9’ 11'°13 15 17 19

——— QUTPUT

f————t— VCC

CAUTION

1. Don't earth the pin-4, pin-8 or power line connected with these pins by mistake, or uPC1216V2 will be go wrong.
2. When the resistance (100 £2) is not used between pin-19 and battery, the capacitance (22 uF) of RF stage power line

should be change for less than 0.5 uF.

-0 Battery

©PC1216V2

AA.
“VVy
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BIPOLAR ANALOG INTEGRATED CIRCUIT

«PC1028H

FM IF AMPLIFIER WITH DIFFERENTIAL PEAK DETECTOR
SILICON BIPOLAR MONOLITHIC INTEGRATED CIRCUIT

74

DESCRIPTION

The uPC1028H is a silicon monolithic integrated circuit intended for an FM IF amplifier with a differential peak

detector.

The device contains a three-stage direct coupled differential amplifier, a low pass filter, and a differential peak

detector.

The differential peak detector has such feature as simplifying external circuits and components compared with a

ratio detector.

The uPC1028H is packaged in a plastic single in-line package (SIP) for easy mounting on a printed circuit board.

PACKAGE DIMENSIONS

in millimeters (inches)

19.5 MAX.
2.8+0.2
(0.76 MAX.) ©11
Cl
(C0.04)) e
{4 ey
< LI
MARKING fi ==%%
0
1 Lo | jenieniE= ]
O |V 0w
TS
\ i '-'8
2.54+0.2 oo e 0.25
(0.1)) ._1(.5 %g)l (0.01)
: 155 MAX. ' 1'%%3‘1
(0.61 MAX)) (0.04)

CONNECTION DIAGRAM

Electrical

Pin No. Connection

MARKING
INPUT

BYPASS

Vee

GROUND

PR

DET. IN(+)

DET..IN(-)

N OO BIWIN] =

OUTPUT

FEATURES

® Few external components required.

® Only one coil necessary in detector circuit, all tuning per-
formed with the coil.

® | ow distortion: T.H.D.=0.3 % TYP. at 100 % moduration.

® S|P assures easy mounting on a printed circuit board.

BLOCK DIAGRAM

Differential
Peak Det.

Biasing Circuit

Ll L) L] LI e o T

INPUT BYPASS vee GND DETIN DETIN OUTPUT
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EQUIVALENT CIRCUIT

5
DET.INPUT "

D7

Q

$—o7
QUTPUT

=
= Raz

e
DET.INPUT'™

4 GND

BYPASS
2 o0—

ABSOLUTE MAXIMUM RATINGS (Ta=25 °C)

Supply Voltage
Package Dissipation (Ta=75 °C)
Operating Temperature

Storage Temperature

RECOMMENDED OPERATING CONDITIONS (Ta=25 °C)

Operating Supply Voltage
Supply Voltage Range

ELECTRICAL CHARACTERISTICS

Vee

Pp

Topt
Tstg

15

270

-20 to +75
-40 to +125

10
8to 15

mW

o

o

{Ta=25 °C, Ve =10 V, f5 =10.7 MHz, MO =400 Hz, Af =+22.5 kHz, Dev.,
Peak separation =1.2 MHz, Rg =50 Q)

CHARACTERISTIC SYMBOL | MIN. TYP. MAX. UNIT TEST CONDITIONS
Circuit Current Icc 8 12 16 mA Vin=0
Voltage Gain (IF Amp. stage) Ay 67 dB Ui =40 dBy, carrier signal only
Limitting Sensitivity Uin (lim.) 48 dBu Input voltage, —3 dB Limitting
AM Rejection AMR. 40 dB Vin =80 dBu, AM=30 %
Detector Output Voltage Vo AF 165 mV Vin=80 dBu
Total Harmonic Distortion TH.D. ¢ 0.3 % Vin=80 dBu, Af =175 kHz Dev.
Total Harmonic Distortion T.H.D. 5 0.1 % Vin=80 dBu, Af=122.5 kHz Dev.
S N Ratio S/N 65 dB Vin=80 dBu
Output Impedance Ro 7.5 k2 f=400 Hz
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T.H.D. —Total Harmonic Distortion —9%

TEST CIRCUIT
Det
="
47uF
Vee M |
10pF
0.0224F
f
#PC1028H
S.G.
Rc =502

TYPICAL CHARACTERISTICS (Ta=25 °C)

0.8

0.6

0.4

0.2

T.H.D.—Total Harmonic Distortion—%

-
>
=

DETECTOR OUTPUT VOLTAGE, TOTAL
HARMONIC'DISTORTION vs. CARRIER
FREQUENCY DEVIATION

700

>
E vVee=10 V // EIQ
1.2-éa° 600} fFPM=10.7 MHz < 4r
S fMoDp=400 Hz ) E
.OFo 500 o
! S / B}
5 Ul)AF/ Q
0.8 3 400 - o |
{‘5’ / / S
069 300 e g,
= =
o
0.4l 200 A Ty‘/ £
0.2 8 100 // 3 1}
2 -
LIe'E — |
LS o a
0 5 0 20 40 60 80 100 I 0
+ Af —Carrier Frequency Deviation—kHz L
TOTAL HARMONIC DISTORTION,
DETECTOR OUTPUT VOLTAGE, CIRCUIT
CURRENT vs. SUPPLY VOLTAGE
[ [ f=10.7 MHz
-_L'g 1} 20F fMOD =400 Hz
-u|) ol Vin=80 dBy UoaF
ED 1 << /’/
._6 - - E
> |
b -2 -‘E
3 [ /"—’
LS 3L 5 Icc | —
& |o I
Lo ~4L 10 v
513
_§ -5 _5
S Ll
L8
- ~-7F —_ )
g ST HD(4f=£75 kH2)
| = 8| IR
- S TH.D(Af=+225 kHz)[]
T 1
5 10 15

Vo —Supply Voltage—V

v(')AF—Detect'or dutput Voltage—dB

* 75us De-emphasis

V7—-Voltage at Pin 7—V

AMR—AM Rejection—dB

O AF Qutput

Det. Coil:

L=9 uH, C=22 pF, Q, =50
TKACA-17473

TOKO INC,, of Equivalent.

DETECTOR OUTPUT VOLTAGE, AM
REJECTION, TOTAL HARMONIC
DISTORTION, SN RATIO vs. INPUT

VOLTAGE
vee=10v
FM{=10.7 MHz
N e v
At=
10 Mf=400 Hz ) QAF
—10} 10 0D=30 %
=165 mV,
-201 F °® m// =
| 20 / Sy
-30} -2 30 A ,/"\\\
& ,/ | /N [AMR
-40 = 40/ \ ~
sof 7 50 ' -
z L\
—60 60
[ & \ S/N
-720F 70 - —
AN T.HD.
L g
—80 803 20 40 60 80 100
Vjn—Input Voltage—dBy
S CURVE
6
N Vce=10 V
Vin=80 dBy
5 \
. N

1

-600 -500 -400 -300 -200 -100 0 +100 +200 +300 +400 +500 + 600
(10.7 MH2)

f—Carrier Frequency —kHz
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DETECTOR OUTPUT VOLTAGE vs.

LIMITTING SENSITIVITY, DETECTOR

MODULATION FREQUENCY OUTPUT VOLTAGE vs. AMBIENT
o s x TEMPERATURE
s °r | Vec=10 V 3 80y 2 — i
o | =107 MHz ) g vee=10 V |
Qo r Vin=80 dB i 70 1 f=10.7 MHz -
& . in “ o & Lo [ L1
S0 Co=0 > < Vin=80 dBu | |
o - TN = L O
> | Co=220 pf \ Z Oy ; AVonF
-— o & (5] |
=2 ©
2 sl S 50+= -1 !
E N \ \ 3 S :
o [ B 00 _ -
5 | Co=0.01 4F \ £ 40 —g 2 i Vin(lim)
g-10p E s3-3 |
o Tl |

~ 20b= -2
Ly E IS !
S 10 100 1K 10 K 100 k S 10L8 -5 I
.l |
fmop—Modulation Frequency —Hz ® ll... 6 :
ol <-
%o -20 0 20 40 60 80

Ta-—Ambient Temperature—°C

DETECTOR COIL TUNING PROCEDURE

1. In the test circuit, the signal generator SG is connected to the input terminal pin 1, and the AF voltmeter and

the total harmonic distortion meter are connected to the output terminal pin 7.
2. The SG is set at f = 10.7 MHz, fMOD = 400 Hz, Af = 22,5 kHz and the input level to the device under test
should be 200 uV.
3. After the procedure of 1 and 2, the detector coil is adjusted so that the output level as indicated by the AF
voltmeter is maintained the maximum value.

4. Then the detector coil is finely adjusted so that the total harmonic distortion is obtained the minimum value.

5. After the setting of 1mV input level, the procedure of 3 and 4 are repeated.

(By the tuning at 200 uV and 1 mV input level, the device provides the most stable characteristic from weak to
strong input signal level.)

TYPICAL APPLICATION

Front End

Vee=10V Det.Coil

100Q

3300/ 3.3kQ

YW—
‘L 0.022u4F +
47 uF

J;),ozzw I _

10pF

0.0224F

1kQ Det.Qutput
; 0.022uF
Tr.2sC1674 l

#* 75us De-emphasis

CF: Ceramic Filter Det. Coil
CFSA-107 fo=10.7 MHz, Q=50
TOKO INC. made C=22 pF (Built in)
SFE 10.7MA TKACA-17473Z
MURATA CO. made TOKO INC. made
or equivalent. or equivalent.
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PRINTED CIRCUIT BOARD PATTERN

in millimeters (inches)

FOIL SIDE

o NEC #PC1028H

55
(2.16)

100
(3.937)

COMPONENTS LAYOUT

o NEC 4PC1028H |

FRONT
END

= AF OUTPUT

CF: Ceramic Filter Tr: 2SC1674
SFE10.7 MA (Red) 2SC1675
MURATA CO. made
or equivalent
DET COIL DATA
3 A TYPE TKACA-174732
pinG --—1 ) TOKO INC., made
2 i fo=10.7 MHz
3 C=22 pF
1 6 Qu=50
Pin6 wa—rHr! o
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BIPOLAR ANALOG INTEGRATED CIRCUIT

«wPC1200V

SUPER LOW NOISE FM-IF AMPLIFIER
WITH QUADRATURE DETECTOR
SILICON MONOLITHIC BIPOLAR INTEGRATED CIRCUIT

DESCRIPTION

The uPC1200V, a monolithic integrated circuit, is a FM-IF amplifier with a quadrature detector. FM interstation
noise and lateral recovered audio signal can be extremely reduced by the new developed circuit.

The IC, uPC1200V, enables the best use of an FM noise canceller section, because it does not affect the S/N at
low input level.

Outline is a new developed 15-lead Vertical Dual In-Line Plastic Package (V-DIP), so that it is suitable for use in

automotive radio receivers, where small mounting space is required.

FEATURES

o Low undesirable noise level : - 60 dB

® Very low lateral uncomfortable sound either upper or lower from the tuning point.
® Capability for effective use of FM noise canceller.

© Occupation of minimum area in P.C. Board.

© Easy to handle because of its V-DIP construction.

o Free of mismounting in P.C. Board due to its lead formation.

o Wide range of power supplies : 7 to 12 V

PACKAGE DIMENSION (in millimeters) 195 MAX. 28+02

MARKING
123456 78 910111213141

0

6.6 MAX
8.3 MAX.
11.9 MAX.
12.7 MAX

06 MAX. 035()1
2.54
a o =] a o o a [=]
CONNECTION DIAGRAM
Pin No. Etlectrical Connectlon Pin No. Electrical Connectlon
1 BYPASS 2 IF1 INPUT
3 BYPASS 4 IF1 OUTPUT
5 BYPASS 6 IF3 INPUT
7 BYPASS 8 GND
9 GND 10 IFa OUTPUT
11 N.S. CONTROL 12 DETECTOR INPUT
13 AUDIO OUTPUT 14 BYPASS
15 vce
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BLOCK DIAGRAM (Top View)

AL [ [ @™ @ [
|

GND 1 | |
Foave ] v, [ QurDRATURE | | noise
a j L .| DETECTOR | | SUPPRESSOR
—
CONTROLLER
! BSEL BgEL for NOISE
BIAS : : SUPPRESSOR
t ) i
= — G e

S EX B R £ B 5 O ) R [/

i () o () ()

5 2
‘1 |~§ NOISE

%’ : |l SUPPRESSOR
1S - ?
Y l _h

3 }_ E I |
T~ JLEVEL || [LEVEL CONTROLLER
DET. DET. || for NOISE
ol i T ,} SUPPRESSOR

(s NEAEEIE

IF INPUT 0

BIAS CIRCUIT
BIAS CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25 °C)

Supply Voltage Vee 15 Vv
Input Voltage Vi 3 Vp-p
Package Dissipation at Ta=75 °C Pd 310 mW
Operating Temperature Topt -30 to 75 °C
Storage Temperature Tstg -40 to 125 °c

RECOMMENDED OPERATING CONDITIONS (Ta=25 °C)

Operating Supply Voltage Vece 10 A
Supply Voltage Range Vce 7 to 12 Y
Operating Ambient Temperature Ta -30to 75 °c

ELECTRICAL CHARACTERISTICS (Ta=25°C, Vcc =10V, f = 10.7 MHz, f,,04. = 400 Hz, DEV. =225 kHz)

CHARACTERISTIC SYMBOL | MIN. | TYP. | MAX. UNIT TEST CONDITIONS
Circuit Current Icc 12 19 25 mA Vj=0 dBuV
Limiting Sensitivity (1) Viltim)1 47 53 dBuV -3 dB point, VR =0 £, SW : ON
Recovered Audio Voltage Vo 110 150 200 mVr.m.s. V; =100 dBuV
AM Rejection AMR 45 dB Vj =100 dBuV, AM: fyoq =400 Hz, m=30 %
Signal-to-Noise Ratio S/N 67 dB Vi =100 dBuV
Total Harmonic Distortion T.H.D. 0.1 0.5 % v;j =100 dBuV
Limiting Sensitivity (2) Vilim)2 50 dBuV —3 dB point, VR=5.1 k&2, SW : OFF
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TEST CIRCUIT

0022 uF

IF INPUT 0022 uF
O

N
o
oo

1 3 5 7 9 11 13 15
w [V
el iu 5 T“i — ovee
N T T FY LLFE 3
Ts T8 T8 T8 Jopy¢ 3
N AUDIO OUTPUT
N, O

AC Voltmeter and

C.F.: Ceramic Filter Distortion Meter.

SFE10.7MA (MURATA CO.)

T : 154AC41109Z (TOKO INC.)
fo=10.7 MHz, Qu=110
C=82 pF

TYPICAL CHARACTERISTICS

Vo, AMR, T.H.D. vs. Vi Vo, T.H.D. vs. Af

3
) < 20 800 l
Q S Signal ®
S8 o g | " Vee =10
8 s 4 £ =107 M4z
5 g £ 15l B gool fmop =400 Hz e
2 = § 15¢ & 600 fioo =400 -
S k] v = dBuV
G 06 FZ-20 i Vee =10V a T '
o | \ f =107 MHz 2 = /
L x ! fyop =400 Hz 5 =3
= s \ MOD L
g sl \ \ Dev. =#+22.5 kHz £ Lo 3 400
5 (g ¥ VTSR] T ° vo
T © \\ = 3 T
= | 5 < HD. {
g 360 / \ To 05r |, 200 e = L~
= 02 8-
I 3 4 A Noise = S
a NIE T
T g THD. = i
- 3 L
otz 0 0
F80, 20 40 60 80 100 120 20 40 60 80 100
Qo
S + Af — Modutatioh —kHz

Vj—IF Input Voltage—dBuV

8l
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Vo vs. fMOD
0
c=0.01 >c=?5%oo )"F
Q (75 us) HS C=0 pF
| -5
5
j=%
]
o
e —l0
©
3
<<
|
S —i5|Vec=10V \
f =107 MHz
Af =+225kHz
v =100 dBuV
—20
10 30 100 300 1k 3k 10k 30k 100k
fMOD — Modulation Frequency —Hz
Vo. lceg, T-H.D., Vi@lim) vs- Vecc
70 20 20 200 T ——=
o X , icc (vi=0)
© | Vi
I c /
2 2 -
S 60 S15FF 15}=150 ;
= 2 | £ / Vo [(vj=100 dBV)
[=4 a - 1 7/
@ = /
) ° s |3 |/
2 5 15 |8 F\ Vi (lim)2
£ 50+ E1.0-© 101-C100 P
E & = o AN
] T 3 =]
| s s 1< Vi(lim)1
E e L] =107 M
=k L Q5 _§ 50 f =107 MHz
SHop Losro fMOD=400 Hz
T Af  ++225 kHz
= -
( M THD. (=100 dBpV)
ol— ol— ol— o L I
6 8 10 12 14 16

Ve — Supply Voltage —V

Vj(lim) — Limiting Sensitivity —dB

Vopc—DC Output Voltage —V

70

[=2)
o
T

[
o
T

T

T.H.D.— Total Harmonic Distortion —%

FN
o

i1
w7

-

Vopc vs. Aaf
7
, VCC=10 v
;=80 dBuV
6
50
dBuV \
/m
5 dBuVv
s |
0 dBuV L T
4 X / /
—-04 —03 —02 -—01 0 0.1 0.2 0.3 0.4
10.7 & Af —Frequency —MHz
Vo, lcc, T-H.D., Vj(lim) vs. Ta
20 20 200 I
o
lec (v;=0)
l.sr— <15—>150 —
IE IE //T vo (14=100dByV)
S |3
3 5 f =107 MHz
10F & 10} © 100 — fmop =400 Hz
- 2 Af =1225 kHz
g |2
S |
H (=]
) .
Q Yi(ii 2
0519 s s0 '("“/,/
Vi(lim)1
T.HD. (vj=100 dBuV)
ol— o— o 1 |
-30 0 25 50 75

Ta—Ambient Temperature — T
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TYPICAL APPLICATION

MP. QUADRATURE| _{NOISE
25C1674 1 A IF2 AMP. ;\J | IDETECTOR | "]SUPPRESSOR
25C1675
or o
2 CONTROLLER
o J LEVEL LEVEL for NOISE
BIAS DET. DET. SUPPRESSOR
C.F. : SFE10.7MA (MURATA Co.) L ‘
T : 154AC41109Z (TOKO INC.) — o
F/E : DMA —040 (SANKEN ELE. LTD.) 1 J; c 7 9
GAIN 33%£3dB
NF  5dBMAX. w w w w g
f 88~108 MHz :} (3 2 (3. S
I%‘. I%’, 18 I% m
o o o o >
AUDIO
* 75 us de-emphasis WTPUT

The procedure below should be carefully followed,
in order to get the best use of uPC1200V.

1. Limiting sensitivity should be 5 to 10dBuV
2. FM TUNER should have Noise Figure as low as possible.

3. VR (connected with pin-11) should be adjusted until the
optimum point of low lateral sound and high sensitivity
is reached,

TYPICAL PERFORMANCE with complementary stages (Ref. Application Circuit)

AUDIO OUTPUT vs. INPUT VOLTAGE

Signal
0
VR= /
0kQ
@ -20[59
s veo =10 V
L f =98 MHz
Q
g - fnod, =400 Hz
! 5/ 5 kg Dov. =225 kHz
£ —40 )
3 6107
|
o
—eo20@ <
\} \‘ Noise
—80
i 0 20 40 60 80 100

Vj—Input oltage —dBuV

120
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AUDIO OUTPUT vs. CARRIER FREQUENCY

vee =10V +10
f =98 MHz A

fmod. =400 Hz
Dev. =+22.5 kHz
v, =40dBauV [
0

[N
IR

vo —Audio Output—dB

AL LAY

—40 9 kQ 6 kQ

—-0.4 -0.3 —0.2 -0.1 0 +0.1 +0.2 +d3
fc 98t Af—Carrier Frequency —MHz

COMPONENT LAYOUT FOR P.C. ASSEMBLY (Copper side)

IF INPUT vge used for FM Tuner

!

+0.4

O uPC1200 V




BIPOLAR ANALOG INTEGRATED CIRCUIT

uPC1245V

FM IF SYSTEM WITH DIFFERENTIAL PEAK DETECTOR
SILICON BIPOLAR MONOLITHIC INTEGRATED CIRCUIT

DESCRIPTION
The uPC1245V is a monolithic integrated circuit that provides all the functions of an FM-IF system. It includes a
three-stage IF amplifier/limiter configuration with level detectors for each stage, a differential peak detector, and
an audio amplifier that features a muting (squelch) circuit. It also includes desirable features such as AGC for the
RF tuner, an AFC drive circuit, an output signal to drive a tuning meter and/or provides stereo switching logic, and
a station detector that provides a stop signal for search control in Electronically Tuned Radio. The uPC1245V is

suitable for use in automotive radio receivers. Outline is 19 leads Vertical Dual In-Line Package. (V-DIP).

FEATURES

High S+N/N ratio: 67 dB TYP.

Low distortion with single tune coil: 0.1% TYP.

Soft muting circuit

Programmable muting threshold and attenuation level
Programmable AGC voltage and threshold for RF amplifier

Programmable deviation where muting occurs and stop signal width

Reduction of the occupation of mounting area in P.C. Board and hand-insertion time, due to the external shape
of the V-DIP.

PACKAGE DIMENSIONS (in millimeters)

25.5 MAX. 2.8

C13

MARKING

8.5 MAX
10.2 MAX.
13.8 MAX
14.8 MAX.

1.23 4567 891011121314151617 1819

- = = |
l n |9
254| | 254 0.6 MAX. H | 0.35 1

22.86 2.54
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ABSOLUTE MAXIMUM RATINGS (Ta=25 °C)

Supply Voltage
Input Voltage

Package Dissipation (Ta=75 °C)

Operating Temperature

Storage Temperature

RECOMMENDED OPERATING CONDITION

Supply Voltage Range

Vee

Pp
Topt

Vee

16

3.0

430
—-30to +75
—40to +125

7.0to 15

mwW

°c
°c

ELECTRICAL CHARACTERISTICS (Ta=25 °C, Vgc =10 V, f=10.7 MHz, fymop =400 Hz, Af=122.5 kHz)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT TEST CONDITION
Supply Current Icc 12 18 25 mA No Signal
Recovered AF Voltage UOAF 130 mVr.ms. V;=80 dBuV
Vi(limit) 1 44 dBuV Vo=UoAF—3 dB
Limiting Sensitivity R3=22 k&
Viflimit) 2 50 dBuVv Vo=UoAF~3 dB, Mute ON, Rg=5_6 a
Total Harmonic Distortion T.H.D. 0.1 0.5 % V=80 dBuV
Signal to Noise Ratio S/N 67 dB V;=80dBuV
—_— . V=80 dBuV,
AM Rejection Ratio AMR 42 dB AM: 400 Hz, 30 % mod
Vsi 0] v Vi=0dBuV, R2=4.7 k2
Signal Meter
. Y i= BuV, R2=4.7 kQ
Output Voltage Vs2 1.0 V;j=60dBuV, Rp
Vsi3 5.3 \Y Vj=100dBuV, R2=4.7 kQ
Y 9.0 \ V;=0dBuV, V1=3.0V
AGC Output AGC1 ! 16
VAGC2 0.1 \ U;=100dBuV, V4=3.0V
AFC Output VAEC 5.2 v V=80 dBuVvV
. " V=80 dBuV, R5=5.6 kQ2
Stop Signal Width BWsp 100 kHz Vsp =5 V. Rg=3.3kQ
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BLOCK DIAGRAM

vee % AFC OUTPUT
I
AUDIO
af AUDIO OTPUT
BIAS —=(18
DETECTOR | DETECTOR AMPLIFIER
IF INPUT { r J;
o (6) )
1st IF 2nd IF 3rd IF - LPF SOFT-
.0 AMPLIFIER | AMPLIFIER | AMPLIFIER ~' o MUTING
7
Y
@ 1st 2nd 3rd AGC MUTE OR SD 5 GNC
LEVEL LEVEL LEVEL -
DETECTOR | DETECTOR | DETECTOR OUTPUT CONTROL. CIRCUIT QUTPUT g; I
GND J l
15 (19)
MUTE.  SIGNAL  AGC Vce AGC MUTE SD OUTPUT
SENS. METER OUT. SENS. ATT.
ADJ. OUTPUT ADJ. ADJ.
CONECTION DIAGRAM
Pin No. Electrical Connection Pin No. Electrical Connection
1 Vee 2 AGC Output
3 Signal Meter Qutput 4 Bypass
5 Mute Sensitivity Adj. 6 IF Input
7 |F Bypass 8 |F Bypass
9 GND 10 GND
1 Detector Input (+) 12 Reference Voltage
13 Detector Input (-) 14 AFC Output
15 Bypass 16 AGC Sensitivity Adj.
17 Mute Att. Adj. 18 Audio Output
19 SD Output
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TEST CIRCUIT

Vce=10 V AGC Output AFC Output
O O ) Rs O
100 k@ Coil 56 kQ
w e Y O] vies
SHLY % wls s 30V
TR [IEE T
022 4F 300 0 O——W—®) (1D—)—® 10 4F
e H O to AC Voltmeter
o & w & Distortion Meter
g 8 >
Ra= 31+ 4PC1245V la
50 @ ‘5
g4 (D ®
O '
Ll HO—)—EO)—D)—)——19571,
§J; OFF O Mute w w
’ u sl oo L2 g f = & SD Output
N $ T8 73 @ 3< 8
Ql ~ N Rgl 2 -
R Re " e
R2 O
Signal Meter
Output
COIL DATA Coil : 119ACS-148912Z (TOKO)
@ Type No.
119ACS-14891Z(TOKO INC.)
@ ®-@ ar
C;=22 pF
@ Q,=90 MIN.
(Bottom View)
TYPICAL PERFORMANCE CHARACTERISTICS (Ta=25 °C)
Vo, Noise, AMR, T.H.D. vs. v;
0 Yo
vee=10 v
f=10.7 MHz
fmod=400 Hz
Af=+225 kHz
Mute
OFF ON
-20
g
a
I
= /
o .
: /_/\
)
=
o)
) /
-60
THD. —
—80
0 20 40 60 80 100 120
Vi (dBuV)
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Vi (limit) (dByV)

AVAFC (V)
o
1

l.OW

0.5

—0.5

10

60 -

55

50

454

40

Vsp (V)

Icc (ma)

10+

8-

204

154

101

V, (dB)

UV, (dB)

THD. (%)

vo, AVAFC. VsD vs. Af

\

T
/

\

Vsp

\"

\\‘
. A
/ \

-8 ~—_
|_—1 \
-10
Vee=10 V
fmod=400 Hz
Af=1+225 kHz
V;=80 dBuV N
fo=10.7 MHz \
\\AVAFC(VM-Vl?)
\\
—200 —100 0 +100 +200
Af (kHz)
Icc Yo, Vi-(limit), T.H.D. vs. Vge
+1
0
L Vo(Vi=80 dBuV)
I,,
-1 7 —_—
_"——_‘
[ e IcC ( Vi=0 dBuV) f=10.7 MHz
-2 fmod=400 Hz
Af=+225 kHz
Vi(limit)2
\.\
N\ -—
Mo Vilimit)l
02 -
0.1 TH.D. (V=80 dBuV)
— ===
0
6 8 10 12 14 16
vee (V)
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20

TH.D. (%)

0.4

0.2

Vg (mVr.m.s.)

Vs, VAGC: Vsp (V)

Yo, T.H.D. vs. Af

600
500
Vee=10V
1=10.7 MHz
fm0d=400 Hz
V=80 dByV /
400
Yo
300
v
200
" //
\— _/
()}
0 225 50 75 100
Af (kHz)
Vs, VAGC, VgD vs. U
10 —
Vee=10 V
1=10.7 MHz
8
Vsp
VAGC
6
Vs
4 /
/V
2 /
0 / \_
20 40 60 80 100 120

Vi (dBuV)
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TYPICAL APPLICATION

R103 C102

-

VREF
o]

AFC Output

<
"
Re 39 k
AAA >
o R vy
: Wy 3 014
EiL 56 ke | 'S g Audio Output
~ oy +
8\1 o ; ™ 10 4F
AGC Output O—— : ° ©
gl [s *
g3 =y [i2] fis] fis 18
— hoodl (=1
-e]°
[+
1PC1245V
3 5 7 9 17 19| Qo Stop Signal Output
j' ui (V9
EY o~ B Lo
o~ 2] o~ x
8 - T8 £330 g
slEE| omld ] © s Lep
o [ S o o
E 4 x? 4
) § N 2 vee
MPX
uPC1227V

Coil :

Ceramic filter :
Qq:

Qy:

* C3:

119ACS-14891Z (TOKO) or quivalent
SFE10.7MS2 (MURATA) or quivalent
25C1675, 2SC1674 or quivalent
2SC945 or quivalent

0.01 uF 75 us deemphasis

9l
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COMPONENT LAYOUT FOR P.W. ASSEMBLY ( Copper Side )

AGC Output O

IF Input 0—f

—4—0 Audio Output

o2



BIPOLAR ANALOG INTEGRATED CIRCUIT
«wPCB87C2

FM MULTIPLEX STEREO DEMODULATOR
SILICON MONOLITHIC BIPOLAR INTEGRATED CIRCUIT

DESCRIPTION

The uPC587C2 is a silicon monolithic integrated circuit designed for FM multiplex stereo de-
modulator applications in FM stereo radio receivers using phase locked loop (P.L.L.)techniques.
The device contains a demodulator system, a voltage controlled oscillator, phase detectors, low

pass filters, dividers and a D.C. amplifier.
It also includes a stereo-monaural switching circuit and a driver circuit for a stereo indicator lamp.

The features available in the device make possible a system delivering high fidelity sound within
the cost restrains of inexpensive stereo receivers.

FEATURES

® No coil necessary, all tuning performed with single potentiometer.

© Automatic stereo/monaural switching.

® Wide supply operating voltage range | Vcc=7 to 16V.

® ow distortion at monaural operation : T.H.D.=0.07% TYP. at f=1kHz, Vin=300mV
® Replaceable to the ©PC1026C

BLOCK DIAGRAM

PHASE 19kHz

V.C.0. DETECTOR MONITOR
CONTROL  L.PF. L.P.F. INPUT ~ OUTPUT  L.P.F. LPE.
|14| I13| [12' lnl |10| |9| |8|
L a—— S
V.C.0. PHASE
76kHz oc LPF ™oeTECTOR L.RF.
l_‘ | —
% - b1 b1 PHASE
DIVIDER DIVIDER n DIVIDER | | DETECTOR
|
STEREO oemoou-| | schmiTT[_ |
SWITCH LATOR CIRCUIT
| |
L ] L] ] L] L] ’
POWER COMPOSITE AUDIO LEFT RIGHT  LAMP GND
SUPPLY  INPUT AMP OUTPUT OUTPUT  DRIVER

OUTPUT
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PACKAGE DIMENSIONS AND CONNECTION DIAGRAM (Top View)

19.4MAX.
(0.76MAX.)
14 13 12 n 10 9 g
R1
.04) '\ -
(R0.04) | ) |8
b4 °ls
1 2 3 4 5 6 7
]
3 SE
Z3| 3¢ a _L__
g| ©
=) I A
— I l
Z[2 :
SE ! i
oS h
254 1.2(0.047) 7.62 .
(0.100) 0.5£0.1 ¢ o5t (0.300) 0~15
(0.02)  (g010)
Pin No. Electrical Connections Pin No. Electrical Connections
1 POWER SUPPLY (Vcc) 8 L.PF.
2 COMPOSITE INPUT 9 L.P.F.
3 AUDIO AMP. OUTPUT 10 19kHz MONITOR OUTPUT
4 LEFT CHANNEL OUTPUT 1 PHASE DETECTOR INPUT
5 RIGHT CHANNEL OUTPUT 12 L.P.F.
6 LAMP DRIVER 13 L.P.F.
7 GND. 14 V.C.0. CONTROL




S6

EQUIVALENT CIRCUIT

PHASE
COMPOSITE AUDIO AMP.DETECTOR
POWER SUPPLY (Vcc) INPUT OUTPUT INPUT L.P.F. L.P.F. V.C.0. CONTROL
T1 2(? 30 01] 130 012 (?14
Q2 e
Que Qe o éﬂzs %Rze s
R1 Qs L < SRa
< Q4 Qs éRg é
Ds . ) Rzeé SR
SR Rio Ris | Rie R20
= Ci H R R A Qas[ | i
1 13 <
p— MV Q12 Qs Radt £0,
Ri" Rs Of’l ) 1\1____} Qo T 29Q 30
D A\ Q1o 34 3
! Q3 jﬂ Rg ) Ois Raz Ra3
Q Qn
o, :'K 4 Qo Riz}h Q27 Qas
Rs Rz Qe R Q17 | Q2
}/ 14 J/OIG ‘)
‘L N
D4 N Re Ds R RisS Rio
GND
R
o7 PPPNLAL
§R4s Fugg AV Rsg
Rsg
%‘V R
RIGHT OUTPUT 5 O— ———
LEFT OUTPUT 4 © Qag Qe R712
Qs9
0 Rs3 Res ) R
a1] Qa2 Qa3 |Qas YA vy 0o Ous vafv S1o
19kHz
—YW\— MONITOR OUTPUT
Qa6 R7o
Rea L
Rse
Qso Q356 {Qs7
Re1 L
R65€H5 RS
L.PF. 8 (L 239 L.PF. 06
STEREO INDICATOR
LAMP.

22.8G60d”
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ABSOLUTE MAXIMUM RATINGS (Ta=25TC)

Supply Voltage Vee 16V

Package Dissipation (Ta=75T) Po 350mwW

Lamp Driver current (Pin 6) I 100mA
Operating Temperature Topt —20 to +75TC
Storage Temperature Tstg —40to +125TC

RECOMMENDED CONDITIONS (Ta=25T)

Operating Supply Voltage Vce 0V
Supply Voltage Range 7 to 16V
Operating Ambient Temperature Ta —20to +75TC

ELECTRICAL CHARACTERISTICS
(Ta=25C, Vee= 10V, Din=300mV (—f"L=|—'o), f=IkHz, RL=3.9kQ)

Composite
CHARACTERISTIC SYMBOL | MIN. [ TYP. [ MAX.[ UNIT TEST CONDITIONS
Circuit Current lcc 7 13 18 mA Quiescent
Input Impedance Z; 50 kQ
30 40 dB f=100Hz, vin (Pilot} =30mV
Stereo Channel Separation Sep. 35 45 daB f=1kHz, vin (Pilot) =30mV
30 40 dB f=10kHz, vin (Pilot) =30mV
Voltage Gain Ay —9 —6 dB Monaural Input, vin (L+R) =300mV
Ch.B. -15| O 1.5 daB Monaural Input, Vin (L+R) =300mV

Channel Balance

Ch.B. —-15 0 1.5 dB Stereo Input, vin (Pilot) =30mV

0.07 | 0.5 % Monaura! Input, vin (L+R) =300mV
Total Harmonic Distortion T.H.D.

0.15| 05 % Stereo Input, vin (Pilot) =30mV

Lamp Indicator Input Level LAMP ON | 12 16 20 mv Pilot Level

l

Lamp Hysteresis 3 6 9 dB Pilot Level
Capture Range C.R. +15| 3 % vin (Pilot) =30mV

19kHz Re;j. 35 dB 19kHz, vin (Pilot) =30mV
Ultrasonic Frequency Rejection

38kHz Re;j. 45 dB 38kHz, vin (Pilot) =30mV
SCA Rejection SCA Reij. 70 dB Pilot __ 1 __SCA__ I

Composite  10' Composite 10

Maximum Input Level Vi 0.7 1 Vrms | Monaural Input, THD.=1%
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TEST CIRCUIT

19kHz MONITOR

[V
~
g <
16kQ - o g 0.22;1F
o
0.22uF =}
L
WAL Lo o
S
M [
14 13 12 1" 10 9 8
Potentiometer w
~
ST uPC587C2 (Top View)
IS}
1 2 3 4 8 7
] |]_| J
a+
INPUT  104F QEEBSTEREO INDICATOR LAMP
100Q
E o o
3 > 3
oT ] >
- : 4<:EE)-———>-——4» Vee
lcc

+10/4F

RIGHT CHANNEL OUTPUT
g
[v]
i

38kHz B.E.F.

% 7}7 BL-13 (KORIN LAB.)
™
+

LEFT CHANNEL OUTPUT
10uF

1. Usea polystylene capacitor to the 470pF capacitor connected pin 14 for temperature compensation
to V.C.O.

2. Radj 1 and Radj 2 should be set the voltage gain between the output terminal of the IC and
the output terminal of the B.E.F. is OdB.

3. For tuning the V.C.O. perform with the 5kQ potentiometer connected pin 14 by reading a frequency
of 19kHz at Pin 10.

o7
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TYPICAL CHARACTERISTICS (Ta=257)

CIRCUIT CURRENT
vs. SUPPLY VOLTAGE

25
Quiescent
20
<
€
|
€
2 15
5
[}
o
|
o
2 5
[¢]
6 8 10 12 14 16
Vec—Supply Voltage—V
CHANNEL BALANCE
vs. SUPPLY VOLTAGE (Monaural)
4
; l
f=1kHz
% 2 Vinw+r,
Loy =300m\{
2
E 4 (L-R)
o
Tc’ -1
g —2
=
S
I -3
o
L -4
&4
pu— Y
—6
6 8 10 12 14 16
Vec—Supply Voltage—V
CHANNEL SEPARATION
vs. PILOT INPUT LEVEL
60
Vec=10V —
It O ) s g )
c Righ
= 40
©
S
&
9 30
E
&
(|-‘§ 20
oy
o 10
0l
0 20 40 60 80 100

Vigilen —Pilot Input Level—mV

o8

Af—Free Run Frequency Change—Hz

VOLTAGE GAIN
vs. SUPPLY VOLTAGE (Monaural)

5
4
=—6dB
: ?d? kH PP
= z
? 2
s 1
o
s o
3 -1
s
L -2
<
-3
—4
—5
6 8 10 12 14 16
Vec—Supply Voltage —V
CHANNEL SEPARATION
vs. SUPPLY VOLTAGE
60
50 kv
@ Nedo Lo b Jert 1 [ _ | _
T Right
4
é 0 f=1kHz
g Din (piton =30mV 7]
S 30
»
E 20
o
T
g 10
)
0
6 8 10 12 14 16
Vee—Supply Voltage—V
FREE RUN FREQUENCY CHANGE
vs. SUPPLY VOLTAGE
+300
+200
+ 100
0 M
(19kHz)
—100
—200
—300
6 8 10 12 14 16

Vee—Supply Voltage—V
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60

50

40

30

Sep.—Channel Separation—dB

20

f—Frequency —kHz

TYPICAL APPLICATION

19kHz MONITOR
o}

f—Frequency—kHz

o Cio
= 0.47uF o F . 38kHz BAND
b Cs 0.22uF
Rg 16kQ & S ELIMINATION FILTE
iy 2 B3EN0102
.22u ©
Co K (MURATA CO.)
foho4oh
13 12 1 10 9 8
3 #PC5H87C2 (Top View)
o
S 1 2 3 4 5 6 7
INPUT - j’l
o—H STEREO INDICOTOR LAMP.
Cs 104F v KG‘\
As 100Q -/
s leel |&
) o o =Y
o m '[ci
S c < S
pr . T Vee
Ca 4.74F 7 4.7uF Cs o
2
72, 1004F
F F nr
Rl Rz
500k 500kQ
LEFT CHANNEL OUTPUT RIGHT CHANNEL OUTPUT

CHANNEL SEPARATION VOLTAGE GAIN
vs. FREQUENCY vs. FREQUENCY (Monaural)
4
2 Bl
Vee=10V
0 Vin=300
a Y
T2 oa|3=m
5 —a —6dB
(&}
) i -
\ g \
§ —8
! \
= —10
Vec=10V < \
Vinpiton ] -2
pi
=30mV —-14
o il e
0.01 0.03 0.1 0.3 1 3 10 30 0.01 0.03 0.1 0.3 1 3 10 30

R
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TYPICAL PRINTED CIRCUIT BOARD PATTERN

PRINTED CIRCUIT LAYOUT COMPONENT LAYOUT (Bottom View)

100

uPCb587C2

R1=500k{ C1=470pF C10=0.22uF
R2=500kQ C2=100uF C11=0.047uF
R3=3.9kQ Ca=10uF

R4=3.9kQ Ca=47uF

Rs=100Q Cs=4.7uF

Re=100kQ Ce=001uF

R7=1kQ C7=001uF

Rg=16kQ Cs=0.22uF

Ro=56kQ Co=0.47uF

Potentiometer



BIPOLAR ANALOG INTEGRATED CIRCUIT
4,PC1026C

FM MULTIPLEX STEREO DEMODULATOR
SILICON MONOLITHIC BIPOLAR INTEGRATED CIRCUIT

DESCRIPTION

The uPC1026C is a silicon monolithic integrated circuit designed for FM multiplex stereo de-
modulator applications in FM stereo radio receivers using phase locked loop (P L L )techniques.

The device contains a demodulator system, a voltage- controiled oscillator, phase detectors, low
pass filters, dividers and a D.C. amplifier.

It also includes a stereo-monaural switching circuit and a driver circuit for a stereo indicator lamp.

The features available in the device make possible a system delivering high fidelity sound within
the cost restrains of inexpensive stereo receivers.

FEATURES

® No coil necessary, all tuning performed with single potentiometer.
® Automatic stereo/monaural switching.

® Wide supply operating voltage range : Vcc=7 to 16V

® High Voltage gain : A,=—1.5dB (RL=3.9kQ)

® Replaceable to the uPC587C2.

BLOCK DIAGRAM

PHASE 19KkHz
V.C.0. DETECTOR MONITOR
CONTROL  L.PF. L.PF. INPUT ~ OUTPUT  L.PF. L.PF.
IMI |13| |12| '”I |10| lgl lsl
[ T T Tt =
V.C.0. PHASE
v L.PF. DETECTOR L.P.F.
¥ | - u PHASE
DIVIDER DIVIDER - DIVIDER DETECTOR
L
STEREO| ] DEMODU- SCHMITT | _ |
AF SWITCH LATOR CIRCUIT
T
Ll [l Ll [l s [e] 7
POWER COMPOSITE AUDIO LEFT RIGHT LAMP GND
SUPPLY INPUT AMP.  OUTPUT OUTPUT  DRIVER
OUTPUT
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PACKAGE DIMENSIONS in millimeters (inches)

19.4MAX.
, (0.76MAX.)

il T o T ol o o O e O o

14 13 12 1 10 9 8

R1
(R0.04)

6.5
(0.25)

o e
o ||~

TATRTITET

3.55+0.2
(0.14)

4.5MAX
(0.18MAX.)

[ 3.2MIN
(0.13MIN.)

2.54 12(0.047) 7.62
{0.100 0.5£0.1 oo des  (0.300) 10~15°
(0.02)  (0.010)
CONNECTION DIAGRAM
Pin No. Electrical Connections Pin No. Electrical Connections

1 POWER SUPPLY (Vec) 8 L.PF.
2 COMPOSITE INPUT 9 L.P.F.
3 AUDIO AMP. OUTPUT 10 19kHz MONITOR OUTPUT
4 LEFT CHANNEL OUTPUT 11 PHASE DETECTOR INPUT
5 RIGHT CHANNEL OUTPUT 12 L.P.F.
6 LAMP DRIVER 13 L.P.F.
7 GND. 14 V.C.0. CONTROL
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POWER SUPPLY (Vcc)

PHASE

EQUIVALENT CIRCUIT

COMPOSITE AUDIO AMP.DETECTOR

INPUT
20

QUTPUT
30

INPUT
1

LPF. LPF.
135 o'2

V.G.0. CONTROL

014

Ras

R-zsé

RIGHT OUTPUT 50

LEFT OUTPUT 4 O—

Ry Ris
— Q2
R N
.N‘r’\ﬂ Q1o
h 1) R'?'l}
A
Ria
R Ds
R
w2
§R4a H49§ AMA Rss
Reo
AVAVAV
YYRLIL
+ R7|§
Q41| |Qaz Qasl 044 Rs3 Rss Q4 S10
19kHz
Qas MONITOR OQUTPUT
Qas
Rss
R
% Qs
Re1
L.PF. 8 O bo LprF 65
STEREO INDICATOR
LAMP.

2920LDd”
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ABSOLUTE MAXIMUM RATINGS (Ta=25T)

Supply Voltage Vce 16V

Package Dissipation (Ta=75TC) Po 350mwW

Lamp Driver Current (Pin 6) I 100mA
Operating Temperature Topt —201to +75C
Storage Temperature Tstg —40to +1257C

RECOMMENDED OPERATING CONDITIONS (Ta=25C)

Operating Supply Volitage Veco 10V
Supply Voltage Range 7 to 16V
Operating Ambient Temperature Ta —20to +75TC

ELECTRICAL CHARACTERISTICS

— _ . __Pilot  _ | — _
(Ta=25C, Vec= 10V, Vin=150mV (Composite— |o>’ f= I kHz, RL=3.9kQ)

CHARACTERISTIC SYMBOL | MIN. | TYP.| MAX.] UNIT TEST CONDITIONS
Circuit Current lco 7 13 18 mA Quiescent
Input Impedance Zi 50 kQ
30 40 dB f=100Hz, vin(Pilot) =15mV
Stereo Channel Separation Sep. 35 45 dB f=1kHz, vin(Pilot) =15mV
30 40 dB f=10kHz, vin(Pilot) =15mV
Voltage Gain Ao —45{ —15| 20 dB Monaural Input, win(L+R) =150mV
Ch.B. —1.5 0 1.5 dB Monaural Input, vin(L+R) =150mV

Channel Balance

Ch.B. —1.5 0 15 dB Stereo Input, Zin(Pilot) =15mV

0.15| 05 % ‘Monaural Input, 2in(L+R) =150mV
Total Harmonic Distortion T.H.D.

0.16 | 05 % Stereo Input, Vin(Pilot) =15mV

Lamp Indicator Input Level LAMP ON 5 8 11 mV Pilot Level

Lamp Hysteresis 3 6 9 dB Pilot Level
Capture Range C.R. +15| %3 % vin(Pilot) =15mV
19kHz Rej. 35 dB 19kHz, vin(Pilot) =15mV
Ultrasonic Frequency Rejection
38kHz Re;j. 45 dB 38kHz, vin(Pilot) =15mV
Lo . Pilot  _ 1 SCA _ 1
SCA Rejection SCA Rej. 70 dB Composite ~ 10° Composite 10

Maxirmum Input Level Ui 0.4 0.6 Vr.m.s.| Monaural Input, THD.=1%
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TEST CIRCUIT

19kHz MONITOR

[
:

o 0.47uF
16kQ - o 0.22uF
3
0.22uF 29
L
E R 4o
<
ri a
14 13 12 " 10 9 8
Potentiometer ui
™ dae .
ST > #PC1026C (Top View)
o

O
INPUT  10uF

0.01uF
3.9kQ
3.9kQ

@STEREO INDICAOR LAMP

O Vec

B.E.F.

@—-——— Vee

lcc

1. Use a polystylene capacitor to the 470pF capacitor connected pin 14 for temperature compensation

to V.C.0.

2. Radj 1 and Radj 2 should be set the voltage gain between the output terminal of the IC and

the output terminal of the B.E.

3. For tuning the V.C.O. perform with the Bk Q potentiometer connected pin 14 by reading a frequency

of 19kHz at Pin 10.

Vee

F. is OdB.

+‘|0,uF
o o RIGHT CHANNEL OUTPUT
¢
@
™
38KkHz B.E.F.
o A7 BL-13 (KORIN LAB.)
xX
@
[\
+
. o LEFT CHANNEL OUTPUT
250900 BEF 104F
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106

lcc—Circuit Current—mA

Ch.B.—Channel Balance—dB

Sep.—Channe! Separation—dB

TYPICAL CHARACTERISTICS (Ta=257C)

CIRCUIT CURRENT
vs. SUPPLY VOLTAGE

Quiescent
20
15
=T |
10z
5
0
6 8 10 12 14 16
Vcec—Supply Voltage —V
CHANNEL BALANCE
vs. SUPPLY VOLTAGE (Monaural)
4
2 I
f=1kHz
2 Ving. iy
1 =150mV
(L-R)
0
—1
-2
-3
-4
—h
—6
6 8 10 12 14 16
Vec—Supply Voltage —V
CHANNEL SEPARATION
vs. PILOT INPUT LEVEL
60
Vee=10V —
50 Left f=1kHz —
_—-—-!-.-..__ -] e | - = o - ]
Right
40
|
30
20
10
0
0 10 20 30 40 50

Viilen—Pilot Input Level—mV

Af—Free Run Frequency Change—Hz

VOLTAGE GAIN
vs. SUPPLY VOLTAGE (Monaural)

(o]
a

@
Il

—1.5dB

=1kHz

A,—Voltage Gain—dB
\

8 10 12 14 16
Vee —Supply Voltage —V

CHANNEL SEPARATION
vs. SUPPLY VOLTAGE

60

50

>
24

N Left
2 —

[ S Tup g pp——

¥

40

Right

f=1kHz

30

Uln(puou=15mV—

20

Sep.—Channel Separation—dB

6 8 10 12 14 16

Vce— Supply Voltage —V

FREE RUN FREQUENCY CHANGE
vs. SUPPLY VOLTAGE

+300

+200

+100

0

(19kHz)

—100

—200

—300

6

8 10 12 14 16
Vec—Supply Voltage—V
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CHANNEL SEPARATION
vs. FREQUENCY

VOLTAGE GAIN
vs. FREQUENCY (Monaural)

60 4
\ L1
g Vec=10V
L 50 R—L— 0 Vin=
5] @ 150mV
= -2
N pi ! 0dB=
g 40 s —4 —1.5dB
%} /4 L —R \ (&}
B S —6
g | g \
2 30 5 8
(&)
| L —10 \
S Veo=10V < \
“ 20 ViNtpiten | —12
=15mV —14
0 [ -16
0.01 0.03 0.1 0.3 1 3 10 30 0.01 0.03 0.3 1 3 10 30
f—Frequency —kHz f—Frequency—kHz
TYPICAL APPLICATION
19kHz MONITOR
o
(o3
= Cio S
~ 0.47uF =3 Cs F . 38kHz BAND
Rs « 2 0.22,F
16kQ Co § een ELIMINATION FILTER
< B3EN0102
N 0.22uF (MURATA CO0.)
Re _ a
MA TS hohoo
<
l [1 ||
14 13 12 1" 10 9 8
L
2L
53T #PC1026C (Top View)
o
1 2 3 4 5 6 7
L]
INPUT Cayp
o—H— STEREO INDICOTOR LAMP.
10uF Rs

100Q
[e e °
W > o> lu-
ES o o =
O —— Q
Tie 5 T
S
: —= \/cC
Ca + + o Cs
4.7uF 4.7uF +| C2
222 100uF
F F
T
Ry Rz
500kQ 500kQ

LEFT CHANNEL OUTPUT

RIGHT CHANNEL OQUTPUT
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TYPICAL PRINTED CIRCUIT

PRINTED CIRCUIT LAYOUT

BOARD PATTERN

COMPONENT LAYOUT (Bottom View)

14

LIRS

R1=500kQ
R2=500kQ
R3=3.9kQ
R4=3.9kQ
Rs=100%Q

Re=100kQ

R7=1kQ
Rs=16kQ
Ro=56kQ

Potentiometer

C1=470pF
C2=100uF
Ca=10uF
Ca=47uF
Cs=4.7uF
Ce=0.01uF
C7=0.01uF
Cs=0.22uF
Co=047uF

Cw0=0.22uF
C1=0.047uF




BIPOLAR ANALOG INTEGRATED CIRCUIT

«PC1227V

FM MULTIPLEX STEREO DEMODULATOR
SILICON MONOLITHIC BIPOLAR INTEGRATED CIRCUIT

DESCRIPTION

The uPC1227V is a silicon monolithic integrated circuit designed for FM multiplex stereo demodulator applications in
FM stereo radio receivers using phase locked loop (PLL) techniques.

The device includes a variable blend facility that gives a smooth change from monaural to stereo reception. It also
includes independent separation adjustment for L and R channels, forced monaural and VCO stop functions. Outline is a
new developed 19-lead Vertical Dual In-Line Plastic Package (V-DIP}, so that it is suitable for use in automotive radio
receivers, where small mounting space is required.

FEATURES

® No coil necessary, all tuning performed with a single potentiometer.

® Automatic stereo/monaural switching.

@ High Voltage gain: Ay =—0.6 dB (R = 3.9 k§2)

® Easy to handle because of its V-DIP construction

® Reduction of the occupation of mounting area in P.C. Board and hand-insertion time, due- to the external shape of the
V-DIP.

® Free of mismounting due to its lead formation.

® Stereo noise reduction

© White Noise reduction

® Independent separation adjustment

® Wide supply voltage range: Vcc =610 14 V

PACKAGE DIMENSIONS in millimeters

25.5 MAX. 2.8
c13
N _
b/ o
7
| x| | X
<< g <C <€
MARKING = = =
[T} N [+4] 0
i = [
1 2 34 5 6 7 8 910 11 1213 14 1516 17 18 19 L
1 [)
2.54 2.54 0.6 MAX. 0.35 1
o
22.86 2.54
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ABSOLUTE MAXIMUM RATINGS (Ta =25 °C)

Supply Voltage Vee 16 \%
Package Dissipation (Ta = 75 °C) Po 430 mw
Lamp Driver Current {Pin 9) IL 75 mA
Operating Temperature Topt -30to +75 °c
Storage Temperature Tstg —40to +125 °c

RECOMMENDED OPERATING CONDITIONS (Ta =25 °C)

Operating Supply Voitage Vee 8 A%
Supply Voltage Range Vce 6to 14 \Y%
Operating Ambient Temperature Ta —30to +75 °c

ELECTRICAL CHARACTERISTICS

[Ta=25 °C, Vce =8V, vjy =300 mV <—ﬂ-t'—=-1—), f=1kHz. R =3.9k]
Composite 10
CHARACTERISTIC SYMBOL MIN, TYP. MAX. UNIT TEST CONDITIONS
Circuit Current lce 12 20 28 mA Quiescent
Input Impedance Z) 50 k&2
35 45 dB f =100 Hz, Vjn (Pilor) = 30 mV
Stereo Channel Separation Sep. 40 55 dB f=1kHz, Uin (Pilot) =30 mV
35 45 dB f =10 kHz, Ui (Pilot) =30 mV
Voltage Gain Ay -3.5 —0.6 +2.5 dB Monaural input, Ui (L+R) =300 mV
Channel Balance Ch.B, -2 0 +2 dB Monaural Input, Ujp (L+R) = 300 mV
Ch.B. -2 0 +2 dB Stereo Input, Vi (Pilot) =30 mV
0.05 0.3 % Monaural Input, Ujn (L+R) =300 mV
Total Harmonic Distortion T.H.D.
0.05 0.3 % Stereo Input, Vi (Pilot) = 30 mV
Lamp Indicator Input Level LAMP ON 4 8 12 mV Pilot Level
Lamp Hysteresis 4 dB Pilot Level
Capture Range C.R. +2 +4 % Vin (Pilot) = 30 mV
A 19 kHz Rej. 35 dB 19 kHz, Ujn (Pilot) =30 mV
Ultrasonic Frequency Rejection
38 kHz Re;j. 45 dB 38 kHz, Uiy (Pilot) = 30 mV
SCA Rejéction SCA Rej. 70 a8 e =15 Comoai "6
Maximum Input Level A 0.6 1.0 Vr.m.s. Monaural Input, TH.D.=1%
Signal-to-Noise Ratio S/N 70 80 dB Monaural Input, Uin (L+R) =300 mV
Forced Monaural Level Vmono 0.8 \ #8 terminal
VCO Stop Level Vstop 0.8 Vv #8 terminal
Sep. Ct1 0 3 dB V,, =04V
Stereo Channel Separation Sep. C2 17 dB V,, =10V
Sep. C3 40 55 dB Vi,.=16V
Voltage Gain ApH —-23.5 -19 -15 dB V,,=04V,f=10kHz
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TEST CIRCUIT

»

POLYSTYLENE CAPACITOR
LOW PASS FILTER: BL — 13 (KORIN LAB.)
*** Amp1 and, Amp2 should be set so that, the

**

19 kHz J 3
MONITOR FORCED HCC voltage gain between the output terminal of the
ygggg& SNC IC and the output terminal of the LPF is 0 dB"
_ L SJEP
1 uF .3 uF| AD
+ ,
I4i ;6[ 8 B 39kQ io,m,ﬁ
uPC1227V (Top View)
I o o
15kQ 047 4
0. 047 uF :q
10k€ 2470 p o 3
j;c
INDICATOR vee
O
330 ¢ 206 * 100 u4F
(* %) 33KQ (% %)
4.7 uF Cu Ry c
LPF. 013, LEFT CHANNEL OUTPUT
N 3 o o
C9 10 pF
33 kQ
3.3 kQ Rio 33 kIQO .
4.7 /,xF o H
i L L or - RIGHT CHANNEL OUTPUT
Cio
BLOCK DIAGRAM
PRE
AMP. P.D
OUTPUT INPUT LPF LPF vCo vee
(1)— (13
13}
COMPOSIT | | pHASE VCo 1/2 12 |
SIGNAL DETECTOR 76 kHz DIV. DIV.
INPUT t
Lrr(4) i
PHASE STEREQ 1/2
trr(6) DETECTOR SCHMITT—1~I swiTCh DIV. 2)19 kHz MONITOR
—
LEFT ouT (18) N ]
1 9) LAMP DRIVER
4 VCO
BLEND DEMODU: HCG ’ sToP
RIGHT OUT (19— b0t LATOR ﬂ SNC FORCED
A L A
o
15} 1617 U4 &/ €
HI-CUT L SEP. R SEP HIGHCUT CONTROL VCO STOP GND
COMPONENT ADJ. (HCC)  FORCED MON SW

STEREQ NOISE
CONTROL

(SNC)
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TYPICAL CHARACTERISTICS (Ta = 25 °C)

Rch. OUTPUT LEVEL, TOTAL HARMONIC TOTAL HARMONIC DISTORTION, Rch. OUTPUT
DISTORTION, CHANNEL BALANCE vs. LEVEL, CHANNEL BALANCE vs. SIGNAL INPUT
FREQUENCY LEVEL
+10 08; 800 +4
oer T veosv_|® [> Veo=8 Vv
5 A il =1 kHz
X VouT Vin =300 mV 7k T 7 +3
| 05Fm O =3 Monaural +2 4 N 07 % 00 Monaural
S ° N S | [’ £
B - | | S 06-& 600 +2
5 B h g 2 €
2 04§ -10 N 155 []
Q < 2 05k 500 +1
° _.é i s & 05 % ‘/
s 5 ze [2 h,
E 03F3 % 0 £ S 0af 5 400 cr 8 // 0
T = = E | & A
— S s 3 P
s « I T 03}~ 300 -1
5 02f 1 —30 “lao g 5 Ly
i x N £ 3 & 7 OUT]R
s[5 [T O ozp L 0 1 ~
: o TH.D I. o Z T.HD. St
T o.1r> —40 2 g T A 1
= ) T 0.1} 2 100 i -3
- 7 = | © |
ot -s0 3 ol -4
30 50 100 300500 1 k 3k5k 10k 30k50k 0 100 200 300 400 500 600
f—Frequency — Hz Vin — Signal Input Level — mVr.m.s.
TOTAL HARMONIC DISTORITION, SEPARATION TOTAL HARMONIC DISTORTION, SEPARATION
vs. FREQUENCY vs. SIGNAL INPUT LEVEL
16 60 08 80
E 1 N - Vee=8 V
N = I f=1 kHz
T ol 50 \‘ X 07 i 70 Pilot=10 %
€ Sep. | Stereo
2 [a . § 06F 60 Sep
2 12} T a0 it ems 300 mV 5 E
@2 12 | Vin(L+R)= m < °
© Ls d Pilot=10 % 8 05F 1 %0
€ ® Stereo o -5
g 10F g 30 S 04l % 40
] L & E LS
: : I T o3l B 3
£ o8l & 20 = ]
[ [72] S a
I 1 'T 02} B 20
2 ol 10 y a =
T - —__,
- - THD. I ol [ 10 THD.
L 0 z L |
0 3050 100 300500 1k 3k 5k 10k 30k 50k 0 0 100 200 300 400 500 600
f — Frequency — Hz Vin — Signal Input Level —mVrms.
TOTAL HARMONIC DISTORTION,
Rch. OUTPUT LEVEL vs. FREQUENCY SEPARATION vs. SUPPLY VOLTAGE
08 80 —
[ Voo=8 V | 1=1 kHz 100 my
0 Vin=300 mv o 07F 70 Vin(L+R)=300 m
N X Pilot=10 %
@ NN Monaural | s s
2 N s tereo
|1 -5 5 06 60 ep.
g N ::g -3 D%
3 2 05F | 50 7
[=] c
5 —10 o - © /-
£ \\ VCONT. £ =
5 hil § 04f £ 40
© \\1.6 7 E | & }
£ - 15 AN+ ] 3 \
& \\ 10V T 03fF 7y 30 T
| 1 ‘—“; L & \\
= _ \] 2 o2t B 2 N
> 20 T T -
<l 8V | t b
> 1 a
I 01 10 TH.D. o
-25 \ i =L . —
\ 04V ol 0 L
3050 100 300500 1k 3k5kI10k 30k50k 4 6 8 10 12 14
f — Frequency — Hz Ve — Supply Voltage —V

12

Ch.B — Channel Balance - dB
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Ch. B— Channel Balance — dB

+4

+3

+2

+1

-3

T

T T T 1T T T 7T 177

-4

Av — Voltage Gain — dB

+4

+3

+2

+1

T.H.D. — Total Harmonic Distortion — %

Sep. — Separation — dB

Sep. — Separation — dB

CHANNEL BALANCE, VOLTAGE GAIN,

TOTAL HARMONIC DISTORTION, CIRCUIT

CURRENT vs. SUPPLY VOLTAGE

08
Vin=300 mV
0.7 f=1 kHz
0.6
05 icc
“ ch B
7 .
0.4 7/ 1
‘ |
= t
03 Aq
0.2
o THD.
’ Ne | L
0
4 6 8 10 12 14
Ve — Supply Voltage —V
SEPARATION vs. VCO FREE
RUNNING FREQUENCY
80
Vce=8V
70 f=1 kKz
Vin(L+R)=300 mV
Pilot=10 %
60 A\ Stereo
50 /
y AN
40
/]
30
20
10
0
18.00 19.00 20.00
fyCo — VCO Free Running Frequency — kHz
SEPARATION vs. CONTROL VOLTAGE (SNC)
80
70
60
Pou
50 /
40 /
30 //
7 Vee=8YV
20 "2 f=1 kHz
/ Vin(L+R)=300 mV
10 L Pilot=10 %
Stereo
0 05 10 15 20

VCONT. — Control Voltage —V

nN
o

log — Circuit Current —mA
Vj(Pilot) — Input Pilot Level — mVr.m.s.
o

20

15

10

wm

—
o

—
S

—
N

—_
(=]

(<2}

S

N

o

+300

+200

+100

-100

—200

-300

Af—Free Run Frequency Change —Hz

~400

~500

80

70

60

INPUT PILOT LEVEL, FREE RUN
FREQUENCY CHANGE vs. SUPPLY
VOLTAGE

Af

Lamp ON (Stereo)

T
NI

Lamp OFF (Monaural)

4 6

8 10

Vcc — Supply Voltage —V

CAPTURE RANGE

12

14

Vee=8V

50

40

30

20

\
\
\

\
\

]
]
|
|
/
/

\ /

10

Vi(Pilot) — Input Pilot Level —mVr.m.s.

16

14

12

10

AtT.— Attenuation — dB

v 7

N1

17.00

18.00

19.00 20.00

21.00

fyco— VCO Free Running Frequency — Hz

ATTENUATION vs. CONTROL VOLTAGE (HCC)

vVee=8V
f=10 kHz
Vin=300 mV

.

05

1.0

15

VCONT. — Control Voltage —V
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COMPONENTS LAYOUT FOR P.C. ASSEMBLY (Copper side)

RIGHT
out
LEFT
out

ALzz13d”

CUT CONTROL
(HCC)

HIGH —

IN

VCO STOP
FORCED MON sw

&
STEREO NOISE
CONTROL

(SNC)
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BIPOLAR ANALOG INTEGRATED CIRCUIT

+PC1320C

FM MULTIPLEX STEREO DEMODULATOR
SILICON MONOLITHIC BIPOLAR INTEGRATED CIRCUIT

DESCRIPTION

The uPC1320C is FM stereo demodulator with utilize phase locked loop technology.
The device features excellent channel separation over a wide band of frequencies and a wide range of operating voltage with

low distortion.
It contains an automatic stereo-monaural switching circuit, a VCO mute circuit for FM/AM radio application, a forced

monaural switching circuit and stereo indicator lamp driver.

FEATURES

® |ess external part; No coil

® Wide operating voltage range; Vcc = 5.4 to 14 V

Wide dynamic range; V;, = 1 000 mVr.m.s. TYP,

Excellent channel separation maintained over wide frequency range (fixed or adjustable).

High voltage gain; Ay, = —0.8 dB

Containing an automatic stereo-monaural switching circuit, a forced monaural switching circuit and a JCO mute

circuit for FM/AM radio application.

PACKAGE DEMENSIONS (Unit: mm)

19.4 MAX.

oo Ny A A A
_\l Typical values unless

v otherwise noted.

R VR AR R AR

I =

254 |[f1.2 []os6

6.4

4.5 MAX.

3.2 MIN.j3 551 0.2
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ABSOLUTE MAXIMUM RATINGS (Ta = 25 °C)

Supply Voltage Vce 14 \Y
Lamp Voltage (Pin 6) VLAMP 18 \
Package Dissipation (Ta =75 °C) Po 350 mwW
Lamp Driver Current (Pin 6) I 75 mA
Operating Temperature Topt —30 to +75 °c
Storage Temperature Tstg —40 to +125 °c

RECOMMENDED OPERATING CONDITIONS (Ta =25 °C)

Operating Supply Voltage Vce 8 Y/

Supply Voltage Range 5.41t0 14 \

Operating Ambient Temperature Ta —30 to +75 °c

ELECTRICAL CHARACTERISTICS

(Ta=25°C,Vcc= 8V, vin = 350 mV (gometrs = 15), f = 1 kHz, R = 3.9 kQ)

CHARACTERISTIC SYMBOL MIN, TYP. MAX. UNIT TEST CONDITIONS
Circuit Current Ilcc 8 12 18 mA Quiescent
Input Impedance Zi 50 k&

45 dB f =100 Hz, Vin (Pilot) =35 mV
Stereo Channel Separation Sep. | 40 55 dB f =1 kHz, Uin (Pilot) =35 mV
45 dB f = 10 kHz, Vin (Pilot) =35 mV
Output Voltage Vo 250 320 430 dB Monaura! Input, Vin (L+R) = 350 mV
Channel Balance Ch.B. -2 0 +2 dB Monaural Input, Vijn (L+R) = 350 mV
Ch.B. -2 0 +2 dB Stereo Input, Vin (Pilot) =35 mV
Total Harmonic Distortion T.H.D. 0.1 0.5 % Monaural Input, Uin (L+R) = 350 mV
, 0.1 0.5 % Stereo Input, Vin (Pilot) = 35 mV
Lamp Indicator Input Level LAMP ON 4 8 12 mV Pilot Level
Lamp Hysteresis 4 dB Pilot Level
Capture Range C.R. +2 +5 % Vin (Pilot) = 35 mV
Ultrasonic Frequency Rejection 19 kHz Re). 3 a8 19 kHz, Uin (Piloy) = 35 mV
38 kHz Rej. 45 dB 38 kHz, Vin (Pilot) =35 mV

SCA Rejection SCA Rej. 70 dB Co:':;ite - 1—‘0, Co:!(;ﬁsite - 1‘_0
Maximum Input Level Vi 0.6 1.0 Vr.m.s. Monaural Input, TH.D.=1%
Signal-to-Noise Ratio S/N 83 dB Vi =350 mV
Forced Monaural Level V mono 0.8 \%
VCO Stop Level V stop 0.8 \%
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TEST CIRCUIT
19 kHz
MONITOR
R3 — C3
15 kQ 1 kQ ph 0.47 uF
R 470 pF C 0.22 uF
; L L

* POLYSTYLENE CAPACITOR
** LOW PASS FILTER: BL — 13 (KORIN LAB.)

*** Amp1 and, Amp2 should be set so that, the
voltage gain between the output terminal of the
IC and the output terminal of the LPF is 0 dB

1 uF

[

6 15 14 13

10 kQ I_Cl

4PC1320C

" vCo sTOP

SW
Cq
v, FORCED MONAURAL
12 11 10 9 !

Vee
O
o s
_EIOO,uF
(% %) T
LP.F Cis RIGHT CHANNEL OUTPUT

Lo q —Nt
10 4F
Ry 3.3 kQ

3.3 kQ Riog 33 kalr
10 4F
© © —N
L.P.F.
Cie LEFT CHANNEL OUTPUT
BLOCK DIAGRAM
P.D 19 kHz FORCED MONAURAL
VCo LPF LPF INPUT MONITO LPF LPF VCO STOP
|16| ]15' |14| |13| |12| |11| IIOl |9|
' — al =—1 L
VCO
76 Kz —- LPF |~ PD LPF =] OR
1 ) [J T, i VCo
— MUTE
P.D: PHASE
-~ % Y 0 4% STEREQ DETECTOR
FD F.D FD P.D MUTE F.D: FREQUENCY
1 DIVIDER
STABILISED !
VOLTAGE i AR I—— STEREO | _[DEMODU- SCHUMITT| | | LAMP
CIRCUIT | SWITCH RATOR CIRCUIT DRIVER
3 N ——
T ——F—¢ ,, !
K 1 D I 1 D 1 D 1 B I B
vee COMPOSIT PRE L-CH R-CH LAMP GND SEPARATION
SIGNAL AMP. OUTPUT OUTPUT DRIVER ADJUST
INPUT OUTPUT
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TYPICAL CHARACTERISTICS (Ta =25 °C)

Vout r—Rch. Output Level—dB

T.H.D.—Total Harmonic Distortion— %

n
FS

N
=]

—
o

—
n

o
©

e
>

o

+10

-10

—20

—-30

—40

-50

T.H.D.—Total Harmonic Distortion— 25

TOTAL HARMONIC DISTORTION vs.

FREQUENCY
2.4
Vee=8 V
vin(L+r)=350 mV
2.0 Pilot=10 %
;
1.6 L
I
"
1.2
va
7
0.8
0.4 Main
SUB M
L -]'-. -

f—Frequency— Hz

L =
30 50 100 200300500 1k 2k3IkS5k 10k 20k 50k

TOTAL HARMONIC DISTORTION, SEPARATION
vs. FREQUENCY

60 Vee=8 V

= N Vin(L+R)

50 =350 mV
o i Sep Pilot=10 %
© 9
1 40 Stereo
o
=
s
530
Q
w

|20
3
(2]
10
T.H.D: >

n
EN

N
=}

f—Frequency— Hz

I -
30 50 100 200300500 1k 2k3kS5k 10k 20k 50k

Rch. OUTPUT LEVEL, TOTAL HARMONIC
DISTORTION, CHANNEL BALANCE vs.
FREQUENCY

Vec=8 V

o (o] — —
+» o N (o)}

T.H.D.— Total Harmonic Distortion— 93

o

Vour r

Vin=350 mV
Monaural

Ch. B(R—L

T.HD.

1T

+2

+1

30 59

100 200300500 1k 2k3k5k 10k 20k 50k

f—Frequency-Hz

T.H.D.—Total Harmonic Distortion— % T.H.D.—Total Harmonic Distortion —%

Ch. B—Channel Balance—dB

TOTAL HARMONIC DISTORTION, Rch. OUTPUT
LEVEL, CHANNEL BALANCE vs. SIGNAL INPUT

LEVEL
2.4 - Z600 +2
FoL //
20 £500 +18
- Ch. B(R—L) 3
- <
16 T400 7 08
- T vee=8 V a
1.2} 2300 f=1kHz |-1 2
5 Vour Rr c
e Monaural s
0.8 3200 v -2
L < LA @
[3) =
| « /] _ 2 O
0.4 i ‘LIOO pd EEE’" 3
.é — L ' .
0~ = 07700 200 300 400 500 600 700 800
Vin—Signal Input Level —mVrm.s.
TOTAL HARMONIC DISTORTION, SEPARATION
vs. SIGNAL INPUT LEVEL
2.4r- 60
i Sep.
20F 50 i
r a
o
1.6F | 40
s -
- S Vee=8 Vv
| © f=1 kHz
1.2 530 Pilot=10 %
- 3 Stereo
0.8k 20
3
k »n
0.4r 10
L THD —
1 =
ol 0 L
100 200 300 400 500 600 700 800
Vin—Signal Input Level~mVr.m.s.
TOTAL HARMONIC DISTORTION,
SEPARATION vs. SUPPLY VOLTAGE
2.4r 60 [
X F }
_,-- L] S
Laob s0l—F Sep .
=3
< l- @
S ©
B 1.6¢ |40
‘2 -2 f=1 KkHz
L2 B © vin(L+r)=350 mV
él‘z 530 Pilot=10 %
5 & Stereo
T '
0.8+ '.20
s &
° - »
| 0.4 10
a et
I: [~ - T.H‘D. el
~ oL 0 =
4 6 8 10 12 14

Vee—Supply Voltage—V
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!
— o —

|
N

Ch. B—Channel Balance—dB
T

[
w

|
S

Icc— Circuit Current—mA

T

T

—
w

CHANNEL BALANCE, VOLTAGE GAIN, INPUT PILOT LEVEL, FREE RUN
TOTAL HARMONIC DISTORTION, CIRCUIT FREQUENCY CHANGE vs, SUPPLY
CURRENT vs. SUPPLY VOLTAGE VOLTAGE
r 2.4 12 1
i +2_°\c Vin=2350 mV . [ ~+ -
i J) f=lkz | 2 E At
- +1[e2.0 < - 10 0 o
e Y e
"=|3 b J Ch.B < [ 8 _‘!' Lamp QN(Stereo)
ors1.6 -d= 1156 = 8 ©-100
£ lcc . $ > ’
< —.9 =3 CY r o
S L%, s A S j
gc_ 1+ £ 1 -.:‘, v 10,:_; 5 6} §-200 Lamp OFF (Monaural)
= ~ g 7 L @ o~
RN 4 5 5 4L
| —2rs0.8 | 3 4 g-30
4 "b§ 5 8 = -
15 < [
- _3+lo0a = 2} 8_ 400
| 2 THD g v
= Pec] - 2 <
L 4tk 0 = = 0L S-s00
4 6 8 10 12 14 8 4 6 8 10 12 14
Vcc— Supply Voltage—V Vcec— Supply Voltage—V
SEPARATION vs. VCO FREE
RUNNING FREQUENCY CAPTURE RANGE
60 60
/f\\-,A . Vee=8 V
50 4 £ 50
. / N s
© E \ /
| 40 | 40
L ! \ /
= Y N >
g 30 Z N 3 30 X\ /
a -—
3 vee=8V z
- a
5 20 f=1 Kiz | 20 \ 7
A Vin(Ler)= 350 mV )
10 Pilot=10 % z 10
Stereo =
L L1 ? N
AWK
18.00 19.00 20.00 16.00 17.00 1800 19.00 20.00 21.00 22.00
fyco— VCO Free Running Frequency—Hz fvco—VCO Free Running Frequency—kHz
PILOT INPUT LEVEL, FREE RUN
CIRCUIT CURRENT, SEPARATION FREQUENCY CHANGE vs. AMBIENT
vs. AMBIENT TEMPERATURE TEMPERATURE
- 60 I “ 24 N+ 200 Voos8 v
I - Sep E —3|: fo=19 kHz
20f 50 - Z 20F gi100 —
§ % I -§ af | T ~
°© o —
- L 40 Icc(No Signal glér. o _—
2 - & —
‘5 - o ]
- 5 30 512-:’-’—10/
10F & 2y = L& Lamp ON(Stereo)
| Vee= =3 [
L L 20 cc T 8F 5-200
i § Vin+r)=350 mv | Li
5 Pilot=10 % s @ Lamp OFF(Monaural)
- 10 f=1 Kz 2 atu-3o
L S Ld
S <~
L 0 l 1 L = | _
275 0 25 50 75 0= ~4%% 0 25 50 75
Ta— Ambient Temperature—°C Ta— Ambient Temperature— °C
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Components Layout for P.C. Assembly (Copper side)

Application information

1. Separation Adjustment
Separation control is normally adjusted by a variable resistor connected to Pin 15.
A phase compensator, however, is recommended to use as show below when the variable resistor is not enough to provide
typical separation due to large |IF phase delay.

from IF Stage ————¢

Phase Compensator

2. Stereo-Monaural Switching
Applying voltage higher than 0.8 V to Pin 9 make uPC1320C switch from stereo to monaural condition. The monaural
switching is also performed by keeping Pin. 11 grounded. (stereo operation is kept by Pin. 10 grounded.)



BIPOLAR ANALOG INTEGRATED CIRCUIT

«PC1176C

FM NOISE CANCELLER

SILICON BIPOLAR MONOLITHIC INTEGRATED CIRCUIT

DESCRIPTION

uPC1176C, a monolithic integrated circuit, is an FM Noise Canceller for use in automotive radio receivers.

The incoming noise such as that from car ignition can be suppressed. Internally, buffer-amplifier, delay cir-

cuit, gate circuit, noise detector, control circuit for gate and stereo signal holding circuit are included.

FEATURES

o Effective pulsive noise suppression.

© Minimum distortion level due to the stereo signal holding circuit.

© Automatic change of the blanking time, according to noise intensity.

® Excellent response for highly repetitive noise.

BLOCK DIAGRAM (Top View)

16 15 14 | 13 12 11 10 9
l |
GND
Noise Control Circuit for Gate Vee
Detector ontrol Circuit for Ga
Buffer Delay Gate Output :ZT::I?:gSignal
Amp. Circuit Circuit Circuit Circuit
1 2 3 4 5 6 7 8

121



«PC1176C

PACKAGE DIMENSIONS (in millimeters)

19.4MAX.

LA &N A A A A

'y o W NN YN

6.5

3.55+0.2

4.5MAX.

3.2MIN.

= i \L

0.2584, o 15
05+0.1
ABSOLUTE MAXIMUM RATINGS (Ta=25°C)
Supply Voltage Vee 15 \Y
Package Dissipation PD 350* mw
Operating Temperature Topt ~-20 to +75 °C
Storage Temperature Tstg -40 to +125 °C

*Ta=75°C

ELECTRICAL CHARACTERISTICS (Ta=25°C, Vcc =10V)

CHARACTERISTIC SYMBOL MIN, TYP. MAX. UNIT TEST CONDITIONS
Circuit Current lcc 13 16.5 23 mA vi=0
Voltage Gain Ay -0.3 0.7 1.7 dB V; =500mVr.m.s., f=1kHz
Blanking Time T 30 us V;=500mVp, f=1kHz, tw=1us
‘Triggering Voltage VT 40 mVp f=1kHz, tw=10us




€21

TYPICAL APPLICATION CIRCUIT

—O Vee
S u
se L& 18 19 1o ;T L b oglog
S8 s R 8 3§ g g% 33 8%y S
330pF |330pF {330pF |330pF | ~ =] 0 S -
——— [ &
5pF 390kQ
15 14
r
i |
Noi l Pulse Noise Schmitt :
16 GND Ise —1 Shaping ] Control —1 Trigger
Detector | L - L |
Circuit Circuit Circuit I
: ;
1 |
| s |
3 L _ _ Control Circuit for Gate  __ _ _ _ _———d
m
o
+
INPUT O A G Stereo
(to FM Det) 47 uF Buffer D}elayA G?te_ OAutpu.t Slgn.al
Amp. Circuit Circuit Circuit Holding
Circuit
BN
3 4 5 6 \7K 8
47kQ  ATKQ 47kQ 4.7KQ \r +4~7fo
2 —O OUTPUT
(to MPX or Po-amp.)
—{ 2kQ
l J; 1.5kQ  6800pF o 4 2200pF
W | @
Q - I
S l >
S
=

VR should be adjusted to maintain the
amplitude and frequency of the 38
kHz signal when the gate circuit is
turned off.

29LLLDd"
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INPUT

3

| TMEE

o SRR

e

,tii‘ii:zun;iégie...?ﬁ
gL twemistaions § oo ...S;?{..—z.i

cc

OUTPUT «—L

Diagram of Components Mounted on a Printed-Circuit Board (Bottom View)



BIPOLAR ANALOG INTEGRATED CIRCUIT

uPC1032H

DUAL LOW NOISE PREAMPLIFIER
SILICON BIPOLAR MONOLITHIC INTEGRATED CIRCUIT

DESCRIPTION

The uPC1032H is a silicon monolithic integrated circuit designed for use as a 2 channel preamplifier for a car stereo
set. The device has features of low noise, high gain, high output voltage and wide supply voltage range.

Especially, as an advanced production process is used, the device has an excellent feature of very low pulsive noise.
An internal voltage regulator circuit permits the uPC1032H to operate satisfactorily over wide variation of supply

voltage.
FEATURES
PACKAGE DIMENSIONS in millimeters {(inches)
@ Two channel

19. 5SMAX.

(0.76MAX.) it o Wide supply voltage range
%m& 9 Minimum number of external parts required
Az ® Low noise, especially low pulsive noise
<] << ) o3 — . . . .
MARKING Bl 2 = ® S|P assures easy mounting on printed circuit board.
S e
; 4, a3 |
! 1 ” l”' L“] l“] l °_°.§ EQUIVALENT CIRCUIT

H 0.6MAX.
254+0.2 (0.02MAX.) 0.25 2 3
(0.1) (lézots(;).l (001) " i 7

10+0.1
13 ;? (0.04)
CONNECTION DIAGRAM
1
» Voltage «
Regulator
1 2 3 4 5 6 7 8
Ny NFB, ouT, Yeo GND 6UT2 NFB2 IN2
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°C)

Supply Voltage
Package Dissipation

Operating Temperature

Storage Temperature

RECOMMENDED CONDITIONS (Ta = 25°C)

Operating Supply Voltage

Supply Voltage Range

Operating Ambient Temperature

Load impedance

Vee
Pp

Topt
Tstg

Vee
Vce

18
2707
-20 to +75
-40 to +125
*Ta=75°C

13.2
81to 17
-20 to +75
10kS2 TYP.

ELECTRICAL CHARACTERISTICS (Ta=25°C, Vc¢ = 13.2V, f = 1kHz, Ry = 10kQ)

<

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT |TEST CIRCUIT TEST CONDITIONS
Circuit Current Icc 7 11.0 mA @ Vin=0
Open Loop Voltage Gain Apo 70 81 dB @® Vg = 0.3V
Voltage Gain A, 335 35 35.5 dB @ Vo = 0.3V, RyfF = 1.8kQ
Maximum Output Voltage Vom 1.1 1.7 % ® T.H.D. = 1%, NAB*=35dB
Total Harmonic Distortion T.H.D. 0.1 0.3 % @ vg = 0.3V, NAB= 35dB
Input Impedance ri 50 100 kQ ®
Equivalent Input Noise Voltage Unin 1.4 2.0 uVr.m.s. @ Rg = 2.2k2, NAB= 35dB
= 1V, (The other channel
Cross Talk - Yo = 1V,
ross 14 62 dB ® Vin=0, Rg = 2.2k2)
Channel Balance -0.3 0 +0.3 dB ® Vo = 0.3V
TEST CIRCUITS
@ lee: Ayo Test Circuit @ A, Test Circuit
{for Ch. 1)
1004F 1004F
H oVec=13.2V H —OVee=13.2V
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® Vom. T.H.D,, rj Test Circuit @ Upjin Test Circuit
(for Ch. 1) (for Ch. 1)
100uF 1004F
—H ) OVec=13.2V H oVee=13.2V
Flat Amp. BPF.
F — 348 5' o
6dB/oct Un

15Hz  30kHz

Av(dB)(f=1kHz)

Unin is calculated by v and amp. gain (A, +40dB).
External components of the IC are the same as the Test Circuit:3

® Cross Talk, Channel Balance Test Circuit

External Components of the 1C are the same as the Test Circuit &)
Cross talk Test Procedure

20 fog Out, /Out,

Switch Position SW; —=2,5W, =1

20 log Out, /Out,y

Switch Position SW; =1,8W; »2
Channel Balance Test Procedure

20 log Out, /Out,

Switch Position SW; —=>2,SW,; »2

TYPICAL CHARACTERISTICS (Ta = 25°C)

OUTPUT VOLTAGE vs. TOTAL HARMONIC DISTORTION vs.
INPUT VOLTAGE OUTPU_T VOLTAGE
(Test Circuit @) (Test Circuit® )
100 10 I
50 o s i
20 é '
4 10 2 2
e :
T 8 f
e 2 - 2 05 T
Q@ ! 1 c
2 1 1 A1 ]
> s
5 05 7 = 02 N 10kAz [ Vroonz
g : 5 A il y
3 02 10KkHz 3 01
? hd =
s 0! Looos
0.05 = = LkHz
= 1
0.02 0.02 H
001l f 0.01
010205 1 2 5 10 20 50 100 200 500 1000 001002 005 01 02 05 5 10

Vin—1input Voltage—mVrm.s. Vo—Output Voltage— Vr.m.s.
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TH.D.—Tota! Harmonic Distortion—%

Vou —Maximum Output Voltage—Vr.m.s.

128

TOTAL HARMONIC DISTORTION vs.
OUTPUT VOLTAGE
(Test Circuit®)

VOLTAGE GAIN vs. FREQUENCY
(Test Circuit®,®)

10 120
I
5 1
| 100
g
2 ]
£ Avo
1 S 80 — —
) ] N
0.5 £ ] N
N ;’ 60 i
0.2 Iy —
\\ g =
0.1 a 40 ML Avinas
8V :
0.05 j:‘
Vec=13.2V,17V,-H{ 20
0.02 L
0.01 J 0
0.01 0.02 005 0.1 02 05 1 2 5 10 10 20 50 100 200 500 1k 2k Sk 10k 20k 50k 100k
Vo—Output Voltage—Vrm.s. f— Frequency ~Hz
MAXIMUM OUTPUT VOLTAGE vs. CIRCUIT CURRENT, MAXIMUM OUTPUT VOLTAGE,
LOAD RESISTANCE OPEN LOOP VOLTAGE GAIN vs, SUPPLY VOLTAGE
(Test Circuit ®) (Test Circuit@),®)
2.0 1004 2.54 20
1.8 J % 1 18
» J E Avo
gt - =
1.6 5 g 80 5 20 . 16 T
4 4z £ 1eg 4 Es 7 —
T © s ‘é ! ;| Vou
~ g 604 3 1.5 12
12 b g = g 1 7
10 A - B e e
g =
0.8 § 404 810 2 1~
] E ‘I’ Y lee | o et
0.6 § 4 g L 6 ’1 ~ r
o & <o / Pd
0.4 Ig 20 Izosﬁ 7
7
0.2 R 2
0 0 0 0
2 3 s 7 10 20 30 50 70 100 0 2 4 6 8 10 12 14 16 18 20

RL—Lood Resistance—kQ

CIRCUIT CURRENT, MAXIMUM OUTPUT VOLTAGE,

OPEN LOOP VOLTAGE GAIN AMBIENT TEMPERATURE

(Test Circuit®, ®)

100 4 20+ 20
] 184 4
: 1.8
g £ %
o 4 ~ o e o
e ]
3 1 7149 % 14
@ 14 =
¥ 604 £ 124 £ 12
3 3 5
> ] Z210{ 310
§ N
S. 404 £ g g 08
< T ¢|> H lcc
@ = -
OTV 13 6 ] 0.6
2 204 44 1 o4
o
4 24 > 02
0J 0.l 0
-20 0 +20  +40  +60  +80

Ta—Ambient Temperature—°C

Vee—Supply Voltage—V
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TYPICAL PRINTED CIRCUIT BOARD PATTERN
Bottom View (Unit : millimeters)

Components Layout

Foil Side

Components Side
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BIPOLAR ANALOG INTEGRATED CIRCUIT

«PC1228H

LOW NOISE DUAL PREAMPLIFIER
SILICON BIPOLAR MONOLITHIC INTEGRATED CIRCUIT

DESCRIPTION

The uPC1228H, a silicon monolithic integrated circuit, is a low noise dual preamplifier designed for car stereo
applications. The device consists of two separate amplification channels, and its major features are low noise, low
distortion, high gain, large dynamic range and wide supply voltage range.

Outline is a 8-lead single in-line plastic package, for small mounting space and easy mounting on P. C. Board.

FEATURES
® High open loop gain :Ayo=100dB TYP.
® Low noise :Vnin= 1.1 uV TYP.
® Low distortion : T.H.D.=0.05 % TYP.
® Large dynamic range : Vom= 2.0 Vr.m.s. TYP.
® Wide supply voltage range :Vec=6t016V
® High output current :lopc= 1 mA MAX.

® Low impedance load driving capability : R= 1k MIN.
® Small feedback capacitance capability

PACKAGE DIMENSIONS in millimeters (inches)

119.5 MAX. 2.840.2
, {0.76 MAX.) (0.11)
cl
(C0.04) —
% |~
MARKING R ERE
NN T ==
WO 90 o
| S| i ) = ®O|s NS
T S
i B
1|k |l (0.07)
] 0.6 MAX.
2.54+0.2] (0.02 MAX.) 0.25
(o1 1.2+0.1 (0.01)—=f
l. 1778 (0.05) l-(%io%)l
(0.7) )
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ABSOLUTE MAXIMUM RATINGS (Ta =25 °C)

Supply Voltage
Package Dissipation
Operating Temperature
Storage Temperature

RECOMMENDED CONDITIONS (Ta = 25 °C)

Operating Supply Voltage
Supply Voltage Range

Operating Ambient Tamperature

Load impedance

Vce

18
270"

—-30to +75
—40 to +125
* Ta=75 °C

13.2

6to 16
—30to +75
10k TYP.

ELECTRICAL CHARACTERISTICS (Ta =25 °C, Vgc =10 V, f = 1 kHz, R|_ = 10 k)

OO

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT |TEST CIRCUIT TEST CONDITIONS
Quiescent Current lec 2.5 3.3 4.8 mA (1) Vin=0
Open Loop Voltage Gain Ayo 90 100 dB (1) Vo =03V, f=100 Hz
Voltage Gain Ay 40 dB (2) Vo =03V, NAB
Maximum Output Voltage Yom 1.0 2.0 \Y (2) T.H.D.=1%, NAB
Total Harmonic Distortion T.H.D. 0.05 0.3 % (2) Vo =03V, NAB
Input Impedance T 50 100 kQ (2)
Equivalent Input Noise Voltage Unin 1.1 1.7 |uVrms, (3) Rg = 2.2k, NAB
=1V, (The other channel
Cross Talk -50 | —65 dB (4) vo
Vin =0, Rg = 2.2k2)
Channel Balance -0.3 0 +0.3 dB (4) Vp=03V
CONNECTION DIAGRAM
Pin No. Electrical connection
1 Input 1
2 ‘Negative feed back 1
3 Output 1
4 Power supply: +Vce
5 Ground
6 Output 2
1 2 4 6 7 La 7 Negative feed back 2
8 Input 2
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132

TEST CIRCUITS

(1) tcc, Ayo test circuit (2) A, vom, T-H.D., Z;j, test circuit (for Ch. 1)

oVeec=10 V

Rg=
Re= 600 96 -
600Q
.
\
N
(3) Upin test circuit (for CH. 1) (4) Cross talk, Channel balance test circuit

oVge=10V
Flat Amp

B.P.F.

?t—3d8¥' oVUn
15Hz 30 kHZ

NOTE: Upjp, is calculated by Uy, and amp. gain (A, +40dB). NOTE 1:

vor

External components of the IC are the same as the test
circuit (2).

: Cross talk procedure

Switch position SW.1 -2, SW.2 -1, 20 log Ug2/Ug1
Switch position SW.1 =1, SW.2 -2, 20log Ug1/Ug2

: Channel balance

Switch position SW.1 =2, SW.2 =2, 20 log Ug1/Up2



uwPC1228H

TYPICAL CHARACTERISTICS (Ta =25 °C)
TOTAL HARMONIC DISTORTION

OUTPUT VOLTAGE vs. INPUT VOLTAGE vs. OUTPUT VOLTAGE
10 Test Circuit(2) = Test Crcutz
= —100 Hz cc=
5 vee=10 v 05 :
T X ] N
> I N
)% P L s 10 kHz Y
2 4 4 s U RN
€ 1=1 kHz NN N
> 100 Hz /| | =1 kHz 10 kHz £ o N
[ s i a8 - =
[ ,I AN
& 7 L AN
= 05 g 0.05 AN 1
2 % E \\\\ I J
- Yy o ™~
3 o2 4 A T 002 NG ,
S /] ¢ 4 3 . \\\\
L o1 £/ =0011E
o Z |
) F G
0.05 4uED4 T 0005 e
V4 =
/V
0.02 / . 0.002
0.01 / 0.001 2 5 10
0l 02 05 1 2 5 10 20 50 100 001 002 005 01 02 05 1
VU~ Input Voltage —mV v — Output Voltage —V
TOTAL HARMONIC DISTORTION vs.
OUTPlIJT VOLTAGE K VOLTAGE GAIN vs. FREQUENCY
! 7 Test Circuit(2) 1o N I”!“UO|——— Test Circuit(1),(2)
} f=1 kHz N\ Vee=10V
05 100 ol
m @ 'Q ¥ \
°\° ©T o //b:\ A \\
1 02 i1 90 £ A AN
5 Vee=6 V 10V, 132V 55 3 ¢ N
£ [ 3 N
s o1 ® o 80 v
5 > 2 s AN
a = = W & N
o 005 S © A N N\
Q C >> 70 N
] a a 1
E N s 8 ¢ N
S 002 N -2 60
T \ c O N
s N g 3 N
S 001 . o o
[ad ! | © 50 N
t o |
o 0.005 ™ 32 Ny
= << 40 AN A/ (NAB)
0.002 2 T 1]
10 100 1k 10 k 100 k
001
001002 005 01 02 0.5 2 5 10 f — Frequency — Hz
V- Output Voltage —V
CIRCUIT CURRENT, MAXIMUM OUTPUT
'L"S‘Z‘é”a"e“é;‘é’?{ﬁ‘éé VOLTAGE vs. VOLTAGE, VOLTAGE GAIN vs,. SUPPLY VOLTAGE
3 : 140 60 31 15 —
Test Circuit(2) Test Circuit(1), (2)
Vee=10 Vv Vee=10V
= o m >
l o © |
& I | Ay =
) - — o | v (=1 kHz) .
s, f=1 kHz, TH.D.=1 % 51205_405 2 ?10 —=r—
> - > e |2 e Vst VOM (=1 kHz, THD.=1 %
5 / & w |[_ |8 4
[=% o < j=3 =4
3 I N cERE
[} > > 18 (- /
g g 18 |5 8 L/
] - ;’ E |O Apo (f=1 kHz)
s §100320§1$5 -1
} o L2 = [
= gL
N o = 1oad
=Y 2 |O Y
=Y 3 <SS Icc(yi=0)
gol ol ol o
0 5 10 15 5 10 15 20
R —Load Resistance —kQ Vee — Supply Voltage —V
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140,

-
Ny
[=]

Ap0 — Open Loop Voltage Gain —dB
8 3 8

n
(=]

1001

T

.UOM _ Maximum Output Voltage—V

QUIESCENT CURRENT, MAXIMUM OUTPUT VOLTAGE,
VOLTAGE GAIN vs. AMBIENT TEMPERATURE

Test Circuit(1), (2)

7 Vee=10V
6F 6

-E Ayolt=1 kHz)
5r 5

L -

g -

| S 4
4 3 i
3-.8 3 I~~~ 1 loc(Vi=0)

-LI-) T~ —
i 8 '\\ S~~~

= “UoM(=1 kHz THD.=1 %) T~

L e =
1r 1
ol o

—50 0 50 100

Ta — Ambient Temperature —°C



uPC1228H

TYPICAL APPLICATION 1

Cs
R1
VoL
9.1kQ 330 kQ SP.
C2
047 if ——H— Poic
P.H. I C . | R7 470 ¢ L BAL
PC1228H T “%“rj
NI : Cn_% 100 4F VCC &
et ! -
1% iy - ] poc >
| = N 0
|| 22,4 470 QJ_ 5
|

Cio &
_______ o
JG
4
- SP.

9.1 kQ 330 kQ

Re TONE | VOL.
Cs *
- rr
TYPICAL APPLICATION 2
4
C3
Ri TONE
Ss. gl
62 ko 220 ko < o SP.
~N
[Ty
——————— ES
8
C2 2 S
047 o 2.2;¢F47OQT -+ +yq-
BNl . -+ Po IC
C | 4 R7470 ¢ .| BAL

P.H.
I 5ot PC1228H ‘O—‘%’V\N——O ‘3‘—”‘
+
g-lf “ Cn 100 xF Vec &
. £ -

- [ I
' PoIC
22 4F 470 @ I =

Cio N
o
<
K4
g

= SP.
TONE | VOL.

* When supply voltage of pin(@) is down to 6 V, please use TYPICAL APPLICATION 2.
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TYPICAL PRINTED CIRCUIT BOARD PATTERN
Bottom View

O NEC «PC1228H O
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BIPOLAR ANALOG INTEGRATED CIRCUITS

«PC1181H3, xPC1182H3

5.8 W AF POWER AMPLIFIER
SILICON BIPOLAR MONOLITHIC INTEGRATED CIRCUIT

DESCRIPTION

The yPC1181H3 and uPC1182H3 are audio power amplifiers which is especiaily designed for car radio and car stereo.
The devices are encapsulated in newly developed small packages featuring low thermal resistance, providing easy design for 2 2.
At 14.4 V the devices give output power of 7 W with R_=4 Q and 11 W R =2 Q.

FEATURES

@ High output power : Po =7 W TYP, RL=4Q at 144 V
Po=11W RL=2Q at 144 V

o Low transient noise at power supply switch-on.
® Few external components required (4 pieces)
® Assembly ease, due to 7 lead single in-line package with no insulation requirement.
® Pin orders of these types are symmertical each other, which reduces the area of Printed Circuit Board effectively.
© Following protective circuits are provided
(1) Load dump protection
(2) Thermal shut down protection
(3) Over voltage protection
(4) Output terminal short circuit protection
® These ICs are not destroyed nor damaged even when any of neighboring two terminals are shorted to each other,

or revere insertion into Printed Circuit Board is occurred.

BLOCK DIAGRAM

ov
N ce
—{(7)
OVER VOLTAGE & /\
2)—————— FILTER LOAD DUMP (5)
PROTECTION
IN 47 4F/16 V
o (1)
) N
) N
1000 4F
10V
SHORT
THERMAL oo RL
CIRCUIT 0.1 uF==
SHUT DOWN PROTECTION K 49

(2)
o »



uPC1181H3, xPC1182H3

ABSOLUTE MAXIMUM RATINGS (Ta=25 °C)

Supply Voltage (Surge PW =200 ms) Vee surge 40 \%
Supply Voltage (Quiecent) Veet 25* \
Supply Voltage (Operational) Vee2 18 \
Circuit Current (Peak) lcc peak 45 A
Package Dissipation Pp 12 w
Operating Temperature Topt —-30 to +75* °c
Storage Temperature Tstg —55 to +150 °c
*Using an aluminum heat sink 100 x 100 x 1 mm
RECOMMENDED CONDITIONS (Ta=25 °C)
Supply Voltage Range 9.5 to 16 \
Load Impedance 4 to 2 VvV
ELECTRICAL CHARACTERISTICS (Ta=25 °C, f=1 kHz, R =4 Q)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT TEST CONDITIONS
Circuit Current Icc 23 45 80 mA Uin=0, Vgc=13.2V
5.0 5.8 w RL=4 2, T.H.D.=10 %, Vcc=13.2 V
Output Power Po 7 w RL=4 Q, TH.D.=10 %, Voc=14.4 V
~ 9.2 w RL=2Q, T.H.D.=10 %, V=132 V
1 w RL=2 9, TH.D.=10 %, Voc =144 V
Total Harmonic Distortion 0.3 1 % Po=05W
Voltage Gain Ay 51 53.5 56 dB Po=05W
Output Noise Level Up 1.4 4.0 I mVr.m.s. Rg=10 kQ

TEST CIRCUIT & TYPICAL APPLICATIONS
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#PC1181H3, 4PC1182H3

PACKAGE DIMENSIONS (in millimeters)

20 MAX. 4.0 MAX.

15 MAX.

15 MAX
(C
-
00
13 MAX
3.6

O o
0
P l’_
§ J L—1.4 MAX. ol
< 0.75
K \/
2.54 0.3
CONNECTION DIAGRAM
uPC1181H3 pPC1182H3

O
©)

O/
NEC
C1181H3

ol
€HZ8IID

AN
)

Pin No. #PC1181H3
uPC1182H3

Input

Bypass .
Feedback
GND
Output

Boot strap

N OO R IW|N=

Power supply




wPC1181H3, xPC1182H3

TYPICAL CHARACTERISTICS (Ta=25 °C)

PACKAGE DISSIPATION vs.
AMBIENT TEMPERATURE

12
2
| 10
c
= &
28 Reor
a <
a 6
&
[
<
s 4
a
|
[=}
a 2
0 25
Ta—Ambient Temperature—°C
POWER DISSIPATION vs.
OUTPUT POWER
10
= ] f=1 kHz
T . Vcc=.l7 ' RL=2 0
S /7 16 V
26 A
& Y
3 // 132 V
o
g * /4
g, oV
| r g
=
a
[} 2 4 6 8 10 12 14 16
Po—Output Power—W
TOTAL HARMONIC DISTORTION
vs. OUTPUT POWER
o 20 Vee=132V
X =
10 RL=4 Q I/
§ [
£ s 4
b
& 3 !
Q
S 1
£ ﬂ\..\ =10 kH ]
o 1
I E 3 —
s bk 1
S 05~ {
e ~<L 100 Hz }
r:Ii 03 e S h
=0 N ===
= bl _1 kHzZ
0.1
005 0.1 0203 05 1 2 3 5 10 20

Po—Output Power—W

~ [o]
o o

[o)]
o

Icc—Circuit Current—mA
S (3]
=) =)

w
o

N
(=]

POWER DISSIPATION vs,

OUTPUT POWER

Voc—Supply Voltage—V

5 T
z vog=17v | =7
é 4 16 —
.2
8 3/
K] 132 V
a —
s 24
z / —— 1
!
|
©
o
0 1 2 3 4 5 6 7 8
Po—Output Power—W
VOLTAGE GAIN vs. FREQUENCY
80 ryer=TITV
Po=05 W
70| RL=4 @
m
b
c %
8 504 N
g K h
S
> 40
L
<
30
20
2030 50 100 200300500 1k 2k3k 5k 10k 20 k30k50k100 k
f—Frequency —Hz
SUPPLY VOLTAGE CHARACTERISTICS
r 70r l2r 12 7
X RL=4 @ ’/
! /
- 605 10k 10 (21 ) /
% 5 = PO=05 W L ‘ﬂ
:50’-5 08F5 8
F‘_‘ 27 g 4 (T.H.D.=10 %)
6 (2 |8 0 \f=1 kHz
4018 0615 6 :/ s
= o
> o] - B
s E 3 ,_7 Icc(NO Signa!)
- 30‘2 04T| 4 /
< |e |& /]
| THD (f:l kHz )
- 20fq 02 2 HD. (po=05 w)—]
:I; e -
i =
0L ok o
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PC1181H3, ,PC1182H3

TEMPERATURE CHARACTERISTICS

120 701 12 12
< veg=132 v
| RL=4 Q
<1oo— 60|5 10} 10 A (Po=0-5 W)
— v —
P z s f=1 kHz
2 | e
< 8ol | 503 0815 8
s £ 12 |2 po (THD.=10 %
3 J° g e O \f=1kHz
60 %402 08l 6
5 | |5 |&
g ;o T S —— N\
O a0t ‘;30:‘2 04rT 4 Tcc(No Signal) ——
Q <
ks o
20 20{5 02 2
. 10\:_ 0——' THD. (f=1 KHz )
0= 25 0 25 50 75

Ta—Ambient Temperature—°C

TYPICAL APPLICATIONS

(1) Circuit Example

Fig. A

® The supply ripple rejection ratio is improved by Cs.

(2) Circuit Example

Fig. B

® The capacitor C4 is for preventing a parasitic oscillation.
A mylar film capacitor is recommended.

If an oscillation occure, increase capacitance of C4, or connect an additional resistor R; as shown in Fig. B.

141



BIPOLAR ANALOG INTEGRATED CIRCUIT

uPC1185H2

7 W DUAL AF POWER AMPLIFIER
SILICON BIPOLAR MONOLITHIC INTEGRATED CIRCUIT

The uPC1185H2 is a dual audio power amplifiers in a 12-lead single in-line package, specifically designed for car stereo
application.

This device provides an output power of 7 watts per channel to 4 ohm load with 10 percent distortion at 14.4 volts power
supply.

The uPC1185H2 is pin to pin equivalent to the uPC1185H.

FEATURES

® Very low number of external small size components.

® Easy mounting with no electrical isolation between the package and heat sink.
® Space saving due to the single in-line package.

® Very low transient noise at power switch-on.

® No damage for reverse insertion on the PC-board.

® Thermal shut-down circuit included.

® | oad dump protection circuit included.

PACKAGE DIMENSIONS (in millimeters)

32.0 MAX. CONNECTION DIAGRAM
24.0+0.2 5.0 MAX. Pin No. Function
1 GND (for input)
—— 2 Output 1
C) . / 3 Boot Strap 1
- e g 4 Filter
> et o 5 N.F. 1
O R 18 N = 6 Input 1
_ o 7 Input 2
128 13 4 s el L7 18 1ol o2 ‘—l 8 N.F. 2
i 3_2 9 +Vee
1 g 0.3 10 Boot Strap 2
v L 11 Output 2
1254 0.75+0.1 12 GND (for output)
1.4 MAX:




«PC1185H2

ABSOLUTE MAXIMUM RATINGS (Ta=25 °C)

Supply Voltage (Surge PW =200 ms)
Supply Voltage (Quiecent)

Supply Voltage (Operational)

Circuit Current (Peak)
Package Dissipation

Operating Temperature

Storage Temperature

VCCsurge
Veen
Veez
Icc peak
Pp

Topt
Tstg

40

25%

18

45

20
—-30 to +75*
—55 to +150

= r < <<

o
(@]

°c

*Using an aluminum heat sink 6th(c-a)=6 °C/W

ELECTRICAL CHARACTERISTICS (Ta=25 °C, Vgc=13.2 V, =1 kHz, R_ =4 Q)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT TEST CONDITIONS
Circuit Current lcec 30 80 180 mA Uin =0
7.0 w T.H.D.=10 %, Vcc=14.4 V
Output Power Po 5.0 5.8 w T.H.D.=10 %, Vgc=13.2 V
8.5 w T.H.D.=10%,R =22, Vcc=13.2V
03 1.0 % PO=0.5W
Total Harmonic Distortion T.H.D.
0.4 % PO=2W,RL=2Q
Voltage Gain Ay 51 54 58 dB Po=0.5W
Channel Balance AA, 1.6 dB Po=05W
Cross Talk CT 30 45 dB f=1 kHz, other ch Rg=0
Qutput Noise Level Up 1.4 4 mVr.m,s. RG=10 k2
TEST CIRCUIT
swi1 Table 1
. o Vee SW1 | SW2 | sw3
23 o T 13.2v :
1000.F/16V lcc | OFF | 3
: P on | 3
6 :J%wr/lev 0 @ |
~ 2
+
| “ 7 5 | |AMPL THO. | oN | 4 | 3
Rg=6000f 10k 220,4F ?C 10004F/10VE 1 HRL
1 * 4Q 1 3
/6.3V o 12 T0.14F) ;7 Ay ON (3) 1)
*
Rg=6009| 10kz |  220uF B 10004F L b | oM 2 |2
@ /6.3 ; AMP2 SVR ON 3
SG —0O- 1 3
2
T T IO @ | a
SW3 *Mylar Film Capacitor

The position of switches at testing AMP1
is show in table 1. The numbers in pa-
renthesis show the position of switches in
testing AMP2,
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#PC1185H2

BLOCK DIAGRAM

' * OVee
+ +
47 uF FILTER /L 1 000 uF
—O——0
INPUT 1
O- 6 \
AMP 1 >
M%/
58 33 k
\— LOAD DUMP
GND for Pre AMP THERMAL
SHUTDOWN
33 " PROTECTOR
8)‘_"\/\/\/ \
58 1000 uxF

AMP2
. _
Y
O—TveuT 2 W
47 uF
GND for OUTPUT 26 0111’*'

NOTICE :

This device is not recommended for bridge and power booster amplifiers because
the uPC1230H suitable for its.
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uwPC1185H2

TYPICAL CHARACTERISTICS (Ta=25 °C)

A, —Voltage Gain—dB

PACKAGE DISSIPATION vs, POWER DISSIPATION vs.
AMBIENT TEMPERATURE OUTPUT POWER
18
24 Al Panel t=2 mm =1 kHz
ES Use silicone grease 16 2c¢ch
1 20 Unit : mm = operate
c 9, 14 T T
S N\ %, \% L AT Trvce=16 v
® & 2. o 12 A Ry =2
a 16 ¢oo (: 2 2 / L Q
B o 7~ \* = / |
8 105N G \& s 7 I
2 12 m2 N Sy 3 8 A ™~ =Vce=132V
) (5 ND Z % a AT RIZ2 ©
g 8 §85 < ’é § 6 ’// P~
S o) N \ vce=16V
nl_“’ L) NN \o\\v’ S . ;rf - RL=4 O
o 4 —] ', o 5 Vee=132V
o Free Air e o RL=4 Q
(8j—a=32 T/W) % L1
0 25 50 75 100 125 150 0 2 4 6 8 10 12 14
Ta—Ambient Temperature—°C Po—Output Power—W
TOTAL HARMONIC DISTORTION
VOLTAGE GAIN vs. FREQUENCY vs. OUTPUT POWER
70 e 50 —
vee=13.2V T 30 ;EE—:.Z 13.2 v
Vin=2.45 mV S 20 ;
60 RL=4 Q =
L £ 10 J
17
50 ™~ ~ o 5 1
/ N g 3
0 N g’ l
4
N ST =10 kHz !
] < 1) 1
Z 05 SN 100 el
30 s - kTN
o 03 TRH e
T o2 z
20 g o1
12030 50 100 200300500 1k 2k 3k 5k 10k 20 k30 k50 k 100 k z %
f—Frequency —Hz =
quency 0020.030.05 01 020305 1 23 5 10 20 30
Pg—Output Power—W
SUPPLY VOLTAGE CHARACTERISTICS SUPPLY VOLTAGE CHARACTERISTICS
14 25
=1 kHz 250 ——— RL=4 Q
) THD.=10 % 6ol A (f=1kHz )
1 = ' v\Po=0.5 W
R=2 9 f <200rg | § 2 S
© =
z 10 / L | Tsors
| / < £ g
5 J R=40 t 150+ © 15
3 8 3 o 4012
o © (3 c
a / e © Q
5 ARy 3 s | E :
§. 6 1/ /r “_I_-) 100} >| 3oFf 1 tcc (No Signal)
R
[ yd 4] < |2 —
o O 20} =
o o 50( | 05 ——
g =1 kHz
2 10T THD. (P0=0.5 w)
0 - ] [ 1
o 6 8 10 12 14 16 18 20

6 8 10 12 14 16 18 20
Voo —Supply Voltage—V
Vcc—Supply Voitage—V
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BIPOLAR ANALOG INTEGRATED CIRCUIT

«wPC1230H

23 W AF POWER AMPLIFIER
SILICON BIPOLAR MONOLITHIC INTEGRATED CIRCUIT

The uPC1230H is an audio power amplifier in a 12-lead single in-line package, specifically designed for car stereo application.
Typically it provided 23 watts output power at 14.4 volt and 20 watts at 13.2 V on a 4 ohm load.

This device can be used without output capacitors, because it incorporates the orignal short circuit protection which protects
output power transistors and a speaker at the same time when the output terminal is shorted to ground.

FEATURES

® Can be used as OCL connection.
® Very low output offset voltage : Vogfser = 150 mV (MAX.)
® High output power : Pg=23 W TYP. RL=4 at 144V
Po=20W TYP. RL=4Q at13.2V
® Very low distortion.
@ Very low number of external low size components, very simple mounting system with no electrical
isolation between the package and the heat sink.
® Low thermal resistance : 8 _¢ = 2.5 °C/W
® Following protective circuit as provide

(1) Load dump protection

(2) Output therminal short circuit protection
(3) Thermal shut down protection

(4) Speaker protection

PACKAGE DIMENSIONS 32.0 MAX.

{in millimeters)

24.0+0.2 5.0 MAX.

A
ol <@ é
- - w] ™ =
l o
['e]
ol 2
©
\_/
Nallm i
25
0
o 0.3
AN |
0.75+0.1
1.4 MAX.
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«PC1230H

ABSOLUTE MAXIMUM RATINGS (Ta=25 °C)

Supply Voltage (Note) Vee surge 40 \
Supply Voltage (Quiecent) Veer 25* \Y
Supply Voltage (Operational) Vee2 18 \Y)
Circuit Current (Peak) Icc peak 4.5 A
Package Dissipation Pp 20 W
Operating Temperature Topt —30 to +75™ °c
Storage Temperature Tstg - —55 to +150 °c

*Using an aluminum heat sink Oth(c—a) =4 °C/W
Note : Pulse width =200 ms, Trise =1 ms

RECOMMENDED OPERATING CONDITIONS (Ta=25 °C)

Supply Voltage Range 9.5 to 16 Y,
Load Impedance 3.21t0 16 Q

ELECTRICAL CHARACTERISTICS (Ta=25 °C, Vcc=13.2 V, R =4 Q, f=1 kH2)

CHARACTERISTIC SYMBOL MIN. TYP. MAX, UNIT TEST CONDITIONS
Quiescent Current Icc 90 180 mA Vin=0
Output Offset Voltage Voffset +150 mv Vin=0
23 w Vce=144V, T.H.D.=10 %
Output Power Po
16 20 w Vee=13.2V, T.H.D.=10 %
Voltage Gain Ay 53 55 56 dB Vin=2.45 mV
Total Harmonic Distortion T.H.D. 0.15 1.0 % Po=2W
Output Noise Level U 0.65 mV Rg =0, BW=20 to 20 kHz
Supply Voltage Rejection Ratio SVR 45 dB Rg =0, frip= 100 Hz, Ufjp=0.5 V
Input Resistance R; 45 k2
fH 90 kHz A,=—3dB from 1 kHz Ref. High
Rolloff Frequency
fL 15 Hz A,=—3 dB from 1 kHz Ref. Low
0.1 uF Vee
TEST CIRCUIT & TYPICAL APPLICATIONS 47 uF/16 V u oraa v

—H 'Lcs Cg 2 200 uF/16 V
r- -
l +

+ya—
100 uF/16 V
*Mylar film capacitor
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x#PC1230H

BLOCK DIAGRAM

Vee
‘o

2200 uF/16 V

47 uF/16 V

100 uF/16 V

input

(o]
+
o
+
/é{o
)
+

+
s
C

VY

AMP 1

6.8 kQ
100 uF/6.3 VZ ———AAA\——1
10 2 0.1 uF
l ‘ 7 LOAD DUMP RL
) TERMINAL SHUTDOWN ;% 49
GND for input THERMAL SHORT- 0.1 uF

3 CIRCUIT
&/
+\R0TECTOR 10
100 4F/6.3 V23
AMP 2 /1\

100 uF/16 V

+H

GND for output

r
CONNECTION DIAGRAM
Pin No. Function

1 Output 2
2 Boot Strap 2
3 Divided Output
4 Input 2
5 N.F. 1
6 Input 1
7 GND (for input)
8 Filter
9 +Vee

10 Boot Strap 1

1 Output 1

12 GND ({for output)




uwPC1230H

Pp—Package Dissipation—W

A, —Voltage Gain—dB

PACKAGE DISSIPATION vs.
AMBIENT TEMPERATURE

30
Al Panel t-2 mm
Use silicon grease
25 Unit; cm
20
15
10 \ —
© ||
[
[
5 \?ﬂ
0 25 50 7§ 100 125 15
Ta—Ambient Temperature—'C
VOLTAGE GAIN vs.
FREQUENCY
60
Vee=13.2 V
R =4 Q
Vin=>5.6 mVr.m.s.
55
11 ~
// N~
50 s
45
40
35
30
10 20 50 100 200 500 1k 2k 5k 10k 20k 50k 100k

f—Frequency—Hz

Pp—Power Dissipation—W

T.H.D.—Total Harmonic Distortion—2%

POWER DISSIPATION vs.
OUTPUT POWER

30
RL=4Q
f=1 kHz

20

,//\ ~——{_{16V
™~
10 (/
{ A Vec=13.2 V| |
/l \\\
/ T ITliov
TN
0 10 20 30
Po—Output Power—W
TOTAL HARMONIC DISTORTION
vs. OUTPUT POWER

100 Vee=13.2V

50 R=4Q
RG=600Q

20

10

5 )
il |
2
1
10 kHz S
05 7-100 Hz 1 F
] 17 74
02 358
* L
=1 kHz
0.1 el L LLL
001002 00501 02 05 1 2 5 10 20 50 100

Po—Output Power—W



#PC1230H

150

Po—Output Power—W

SVR—Supply Voltage Rejection Ratio—dB

OUTPUT POWER vs.

SUPPLY VOLTAGE

30
f=1 kHz
RL=4 Q
"4 T
/ THD=10 %
20 1/
/ / THD=1 %
/ /,
A
10 AV
I‘ /
Vv
5 10 15 20
Vec—Supply Voltage—V
SUPPLY VOLTAGE REJECTION RATIO
vs. RIPPLE FREQUENCY
1000
Vee=132V
o Rg=0

10

20

30

40

Unrip—Output Ripple Voltage—mV

Vrippte=0.5 Ve ms.

100

[~

10

100

1k

10 k

f,ip—Ripple Frequency—Hz

100 k

SVR—Supply Voltage Rejection Ratio—dB

40}

50L

T.H.D.—Total Harmonic Distortion—%

N

—

—Voltage Gain—dB

60

w
o

v
(=]

Ay

r

SUPPLY VOLTAGE CHARACTERISTICS

150 Y
.=0)
100 — = \cc/“_J\ ot
E Gy (f=1 kHz, Pg= L
| ol
= =
o ’
5 I
o y
b=t 1'
§50
s
Io SVR (RG=0, frjp=100 Hz, vrip=0.5 V¢ m.s.)
o ) I N N N N D S popese
- I. I S —— O 1 ‘1
THD. (f=1 kHz, Po=2 W, Rg=600 Q)
=] t 1 1 1 ) N [ —
0 N O
5 10 15

Vcc—Supply Voltage —V

20



4PC1230H

COMPONENTS LAYOUT FOR P.W. ASSEMBLY (Copper side)

HOEZ 10d™

T
NEC ouT 2

GND B INPUT
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BIPOLAR ANALOG INTEGRATED CIRCUITS

+«PC1241H, ,PC1242H

7 W AF POWER AMPLIFIER
SILICON BIPOLAR MONOLITHIC INTEGRATED CIRCUIT

DESCRIPTION

The uPC1241H and uPC1242H are audio power amplifiers which is especially designed for car radio and car stereo.

The devices are encapsulated in newly developed small packages featuring low thermal resistance, providing easy design for 2 2
load circuit and 4 2 load BTL circuit.

At 14.4 V the devices give output power of 7 W at R =4 Qand 11 Wat R . =2Q

FEATURES
e High output power :  Po= 7W TYP, @R =4, TH.D.=10%,Vcc=144V
Po=11W TYP, @R =28, T.H.D.=10%, Vcc=144V
P,=18 W (Bridge) @R =42, THD.=10%,Vcc=144V
® Low distortion : T.H.D.=0.1 % TYP, @RL=48,P,=05W

® High reliability : of the chip and package with additional complete safety during operation thanks to protection
against;
(1) Load dump voltage surge.
{2) Over rating chip temperature (150 °C).
(3) Output DC and AC short circuit to ground or Vg.
(4) Revere insertion.
These ICs are not destroyed nor damaged even when any of neighboring two terminals are shorted to each other.
® Space and cost saving: very low number of external components, very simple mounting system with no electrical

isolation between the package and the heat sink (one screw only).
® Pin orders of these types are symmertical each other, which reduces the area of Printed Circuit Board effectively.

PACKAGE DIMENS!ONS (in millimeters)

20.32 MAX. 38 MAX.
R 35+0.1 131003
|
( 36201 \
v
N
o wn
Y 2
wl H 1
11 1o 2]
\U/
2 — 1 i
zt % |18 MaAX.
= = ' '
= 0.4+18
8] = l
0.75+33% ®
1.27 MIN. 12 MIN. 4] 010 |@]
.54

182



uPC1241H,,PC1242H

ABSOLUTE MAXIMUM RATINGS (T3=25 °C)

Supply Voltage (Surge PW=200 ms) Ve surge 50 Vv
Supply Voitage {Quiecent) Veer 25* \Y}
Supply Voltage (Operational) Vees 18 \Y)
Circuit Current (Peak) lce peak 4.5 A
Package Dissipation Pp 12 W
Operating Temperature Topt ~30to+75* °c
Storage Temperature Tag —55 to +150 °C
*Using an aluminum heat sink 100 X 100 X 1 mm
RECOMMENDED CONDITIONS (T,=25 °C)
Supply Voltage Range 9.5t0 16 \Y
Load Impedance 2t0 16 Q
ELECTRICAL CHARACTERISTICS {T;=25°C, f =1 kHz, R =4 §2)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT TEST CONDITIONS
Circuit Current Icc 25 45 80 mA Yin=0,Vcc=13.2V
5.0 5.8 w R =4 , T.H.D.=10 %, Vcc=13.2 V
7 w RL=4 2, T.H.D.=10 %, Vcc=14.4 V
Output Power Po
9.2 w R =2 Q, T.H.D.=10 %, Vcc=13.2 V
1 w RL=2 2, T.H.D.=10 %, Vgc=14.4 V
0.1 1 % R =4 Q,P;=0.5W, Vcc=13.2V
Total Harmonic Distortion T.H.D. L 0 ce”
0.4 % RL=2 2, Po=1 W, Vgc=13.2 V
Voltage Gain Ay 49 51.5 dB Po=0.5W
Output Noise Level Un 14 4.0 mVe m.s. RGg=10 kQ

TEST CIRCUIT

* Mylar Film Capacitor
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xPC1241H,,PC1242H

BLOCK DIAGRAM

—0 Vee
47 uF bt f?z\ /8\
/63V N’ A
OVER VOLTAGE & A
FILTER LOAD DUMP \7
PROTECTION f
+
IN raz7 oF/fov
o (1)
A PRE POWER N +y
DRIVER STAGE 8) H
1000 uF
/10 V
SHORT R
THERMAL L
CIRCUIT 0.1 uF
SHUT DOWN PROTECTION . [J 40
@ &)
¥ x5 .
CONNECTION DIAGRAM
uPC1241H uPC1242H
. uPC1241H
Pin No. uPC1242H
O 1 Input
‘ 2 Bypass
NEC NEC 3 Feedback
4 GND (for Input)
PC1241H PC1242H
M O M 5 GND (for Qutput)
6 Output
7 Bootstrap
8 Power supply
1 2 3 4 5 6 7 8 8 7 6 5 4 3 2 1
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TYPICAL CHARACTERISTICS (T,=25 °C)

POWER DISSIPATION vs, POWER DISSIPATION vs.
OUTPUT POWER OUTPUT POWER
15
f=1 kHz f=1 kH
7 RL=2 Q Rt d
T° =
5 3
S5 =18 V S
8 V,CC = 10 Vec=18 Vv
8 4 T 1 -l -
= 16 v - a 16 v =
5] T~ = P = I~
g 3 2 i R
g H {132V 3 5(A44 32V
% 2 ~ DI- P Tt~
o 10V @ C 10V >
114 ™~~~ B A ——
0 1 2 3 4 5 6 7 8 9 10 0 5 10 15 20
Pp—Output Power—W Po —Output Power—W
PACKAGE DISSIPATION vs,
AMBIENT TEMPERATURE VOLTAGE GAIN vs. FREQUENCY
Al Panel
vee=132V
12 Use silicon 80 RES'4 Q
70 RG=600 @
= 10
{|: 60
s 3
z e i
£ £ 0L g
o (&) N
[ P N
@ 6 E" 40
e S
8 T 30
a
1 <
o
20
2
10
0
0 25 50 75 100 125 150 10 100 1k 10 k 100 k
Ta—Ambient Temperature—C f—Frequency—Hz
TOTAL HARMONIC DISTORTION TOTAL HARMONIC DISTORTION
vs. OUTPUT POWER vs. OUTPUT POWER
Vee=132 V vee=132 V
RL=4 @ RL=2 @
RG=600 @ RG=600 @
A3 xR
| | f
s 10 5§ 10
= i g
o o
2 R
o (=}
2 Q
g s
£ 1.0 x E 1 f=10 kHz
& o e —2
T f=10 kHz x -
5 ' s e 100 H
g R 100 Hz £ K] OI -
[ T Ly
I W | 1 kkz | I 1 KMz
a 0.1 Q o1
T
= =
0.01 0.01
0.001 0.01 0.1 1.0 10 0.01 0.1 1 10
Po—Output Power—W P o—Output Power—W
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Vec=132 Vv
RL=4 Q
Po=05W
S RG=600 Q
‘|= 10
S
<
L
R}
a A
(s}
= N |
e ‘
O
I
| A
g o1 ]
T
[
0.01
10 100 1k 10 k 100 k
f—Frequency—Hz
QUTPUT NOISE VOLTAGE vs.
SIGNAL SOURCE RESISTANCE
Vee=132V
8 R =4 Q
7
E
6
d
o
pl
o 5
>
(]
k]
2 4
3 il
5 o 2
P
/]
1 el
0
100 1k 10 k 100 k 1M
RG—Signa! Source Resistance—Q
OUTPUT POWER vs.
SUPPLY VOLTAGE
15
f=1 kHz y
THD.=10 % T
4
/
RL=2 Q//
= 10 A 71'
1 )
[ ya
=
&
5 / ARi=4 2
s Vv
3 A A
b5 A /|
a ) 4
v
2] A
P 4
JJ P
—’ Pid
-
0
5 10 15 20

TOTAL HARMONIC DISTORTION
vs. FREQUENCY

Vce—Supply Voltage—V

150

—
o
(=]

Icc—Circuit Current—mA
o
(=]

TOTAL HARMONIC DISTORTION
vs. SIGNAL SOURCE RESISTANCE

Vee=132V
f=1 kHz
RL=4 @
BN Po=05W
L 10 .
E=]
i~
8
@
<) |
Q
c
E 1
O
T
3 o
0 L
a 0.1
I
[y
0.01
10 100 1k 10 k 100 k
RG—Signal Source Resistance—Q
SUPPLY VOLTAGE REJECTION
vs. RIPPLE FREQUENCY
80 vee=132V
RL=4 Q
Rg=0 @
70 Vrip=0.3 V
m
o
L 60
=]
5
= 50
&
o ]
E 40 ’/ N"\
§
Z 3 / N
g %
7] 4 w
& 20 n
>
w
10
0
10 100 1k 10 k 100 k
frip—Ripple Frequency—Hz
SUPPLY VOLTAGE CHARACTERISTICS
o [ 15
| Vee=132 VvV
70L RI=4 @ 70
- 6o N 60
c
o - .
F.g T Av (f=1 kHz, P, =05 W) 1
- 2; 501 B 1.0 50
L L&
g L 00 Hz, Vr'lp=0.3 V)
-G 405 SVR (frip=1 4 = 40
& |E .
. O -
>l 30 5 i o ] 30
F S }-’_t': 0.5 7 =
L 20t D - ,',’ 20
- T /
L ol K
. 10L o, THD. (=1 Kz, P, =05 W) 10
T,
5 10 15 20

Vee—Supply Voltage=V.

SVR—Supply Voitage Rejection—dB
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TEMPERATURE CHARACTERISTICS

120

1
~
[=]
—
N

1
—
N

Vee=132V
ﬁﬁ RL=4 Q
100(- 60-5 10} 10
£
€ o |2 > Ay (Po=05 W, f=1 kHz)
] B osl
i sofg 50#2 08 iﬁe/____.,
= c
3 f g & Po (TH.D.=10 %, f=1 kHz)
o 60f %40 £ 061 » 6 ——
FEE [ =TT
s |7 |= 3 ) - -
I, 40} 53012 0.4 T CC (No Signayy —]
8 < I a°
= g
T
20f 20= 02 2
T 02 - THD. (Po=05 W, =1 kH2)
I R I
10 0~ 05 0 25 50 75
Ta—Ambient Temperature—"C
TYPICAL APPLICATIONS
(1)  Circuit Example 1 »
10 ——>o0vce
C5221000 4F
RL

Fig. A

(2) Circuit Example 2

INPUT

Fig. B

® The capacitor C, is for preventing a parasitic oscillation. A mylar film capacitor is recommended.
If an oscillation occur, increase capacitance of C,4, or connect an additional resistor R, as shown in Fig. B.
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TYPICAL PRINTED CIRCUIT BOARD PATTERN (Coﬁper side)

COMPONENTS LAYOUT FOR P.W. ASSEMBLY (Copper side)

1PC1241H

v
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BIPOLAR ANALOG INTEGRATED CIRCUIT

uwuPC2002

5.4W AUDIO FREQUENCY POWER AMPLIFIER
SILICON BIPOLAR MONOLITHIC INTEGRATED CIRCUIT

DISCRIPTION
The uPC2002 is a silicon monolithic integrated circuit designed for use as an audio frequency power
amplifier in a car radio and a car stereo.
The device is packaged in five lead plastic power package, and designed for driving low impedance loads
(down to 1.6 £2).
In addition, the device provides built-in protection against short circuit, over voltage and surge voltage of
power supply.

FEATURES
® High output power. :
Po=5.4W (at R_=42), Po=9.0W (at R =2}
® Assembly ease and space saving.
® Low noise and low distortion. :
v, =0.6mVr.m.s., T.H.D.=0.05%
® | ow transient noise at power supply switch-on.
® Built-in over voltage and surge protection.
® Built-in short circuit protection.

EQUIVALENT CIRCUIT

—0 5
QIL‘; PJQ ")le
10 1 Q7
IJ QZ ::;::I shut down L% [ ,__K ng
R |§7‘5: over voltage
W Qu1

& surge voltage
VWA

. protection 04 L
R Ri3 ____-] D5 3R23

Lo Rog D6 s
SR Wy - ')
Ry Rg Rg R0 R Cy
Dlﬁ; v ’_M_(%WQA QG 14' Iy [~ 018

A - L] o e
L M power-on D3
Dzl! i: R3 transient Ql2
not:
oise Qs Q Q9 Q13 Qe Rog
P
Rg R12 I; R21
. ’ - s —0 3

S L RisRie M18 R1g
1 2
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CONNECTION DIAGRAM

Q Pin No. Electrical Connection
1 Non inverting input
) 2 lnverting input
12345 7 3 Ground .
IS 4 Output
5 Power supply
PACKAGE DIMENSIONS (in millimeters)
#PC2002V uPC2002H
$3.6+0.1 10. 4MAX. 4.8MAX.1 , $3.6+0.1 10. 4MAX. 4.8MAx.1 \
WS e
-1 0 — b o —L
w w
) o~ R oo ) 3le
I I I I o | o1 |
i U
1.0MAX. il |
1.OMAX. LL 0.5 1 2.2 |
[inapnt
'i"%
13.4 ]
6.8
ABSOLUTE MAXIMUM RATINGS
Peak Supply Voltage (50 ms) Veer 40 \%
DC Supply Voltage (quiescent) Veea 28 \Y
DC Supply Voltage (operational) " Vees 18 Vv
Output Peak Current (repetitive) lcc(peak)1 3.5 A
Output Peak Current (non repetitive) lcc(peak)2 45 A
Package Dissipation (Tcase =90°C) Pp 15 W
Operating Temperature Topt —30 to 75 °c
Storage Temperature Tstg —40 to 150 °c
THERMAL DATA
Thermal Resistance junction-case Rth (j-c) 4 °c/w
RECOMMENDED OPERATING CONDITION (Ta=25°C)
Operating Supply Voltage Range Vee 810 18 A"
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ELECTRICAL CHARACTERISTICS

«PC2002

(Refer to the test circuit. : Ta =25°C, R =4%, f=1kHz, using an aluminum heat sink 100x 100 x 2 mm)

Voo =144V Vee=13.2v
CHARACTERISTIC SYMBOL UNIT TEST CONDI N
MIN. TYP. MAX. TYP. TIONS
Quiescent Current lce 35 55 85 54 mA v;=0
4.8 5.4 45 w Ry =49, T.H.D.=10%
QOutput Power Po
9.0 75 w Ry =29, T.H.D.=10%
0.05 1.0 0.05 % R =49, Po=0.5W
| H i i i .H.D.
Total Harmonic Distortion T.HD 0.06 o 0.06 % RL =292, Po=1.0W
Open Loop Voltage Gain Avo 78 78 dB Po=0.5W
Closed Loop Voltage Gain Ay 395 40 405 40 dB Po=0.5W
Output Noise Voltage Up 0.6 3.0 0.6 mVr.m.s. RGg =10k
Input Resistance Rj 70 150 150 k2
Rg =10kQ2
Supply Voltage Rejection Ratio SVR 30 39 39 dB Vripple =0.5V
f ripple = 100Hz
TEST CIRCUIT
SW.1
15—
! 2, :
. —0—0— o Vee=14.4V
l [ |
+
l 0.1 100.F/16V
SW.2 10uF/ 10V 5
r===—-1 _
. 10004/ 10V
+ a - a 4
Qutput
22002
G : 2Z 4.7uF/10V 0
RL
Rg=6000
Lg2 ! &L 4704 /6V %0, 1,F
22 4104 s6v 2.20
mr bua bd
# Mylar capacitor
Switch position
Item
W, Icc Po T.H.D. Ayo Ay Vp SVR
SW.1 2 1 1 1 1 1 1
SW.2 2 1 1 1 1 2 2
SW.3 1 1 1 2 1 1 1
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TYPICAL CHARACTERISTICS (Ta=25°C)

PACKAGE DISSIPATION vs.
AMBIENT TEMPERATURE

20 Heat sinkAl
Use sillicone grease
15
i
<
2
g
g 10
2
Q
oo
2
Q
<
o
I 5
o
o
0] 200
Ta—Ambient Temperature—°C
POWER DISSIPATION vs.
OUTPUT POWER
10
f=1kHz
— R =40 18v
. ——— R|_=ZQ o —T ~——d
"’
i s
5 /|
% 6 ,l Veg=14. 4V —
y - ——-'——--——.__\
a 4 ,”’ .“L
= / -7
q;’ I’ e
& 1 18V
. [ ™~
a 7
T —
, 1L/ TN veg=14.4v
7 ==d av
T e
0 2 4 6 8 10
Po—Output Power —W
TOTAL HARMONIC DISTORTION
vs. OUTPUT POWER
20 Vec=14.4v
RL=20
10
I
o}" 5
f =
.2 1
g ° |
o
e 1
‘5 — =
E os f=10kHz
5 e
ooy PreteadedA
s
K 0.2 ‘Q\\
I \\:._~ }
. T
:D:: 0.1 100Hz
-
0.05
1kHz ]
111
0.02 L1
0.010.02 0.05 01 0.2 05 1 2 5 10

Po—Output Power —W

n —Efficiency —%

100
80
z

|

c

2

6ol &
]

o

5

3

Qo

40 L&

o

o
20 L
oL

VCC=14. a4y

10 R_=4Q .
X 'u'
| 5 1
c
2
g 2
a
£ 1
Q
=
505
= - =10kHz
3 =~
'l_ 0.2
=] o
E 0.1

100Hz
0.05 ==l Z
I 1kHz
L[

0.02
001002 00501 02 05 1 2 5 10

Apo—Open Loop Voltage Gain—dB
A,—Close Loop Voltage Gain—dB

POWER DISSIPATION AND EFFICIENCY
vs. OUTPUT POWER

10 Veo=14. 4V
f=1kHz
8
R =40)
’, 77( L o ﬂ(RL=2m
6 4, ‘4"]
7 -
P -~ =
/ e _-r” PAR_ =20) ]
4 / ,’ _r
v
/‘/' el
2 P T~ PdR_=40)
s
’

0 2 4 6 8 10
Po—Output Power — w

TOTAL HARMONIC DISTORTION
vs. OUTPUT POWER

20

Po—Output Power —W

OPEN LOOP VOLTAGE GAIN AND CLOSED
LOOP VOLTAGE GAIN vs. FREQUENCY

160 Voo =14.4v

Ago test circuit R_=40

140

120

v A (PO’:O. 5W) N

0
10 20 50100200 500 1k 2k' 5k 10k 20k 50k 100k

f—Frequency —Hz
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QUIESCENT CURRENT, CLLOSED LOOP VOLTAGE GAIN,
TOTAL HARMONIC DISTORTION AND SUPPLY VOLTAGE

OUTPUT POWER vs.
. SoPRLY SR . FI;JECTION RATIO vs. SUPPLY VOLTAGE
- 0.3 60 150
f=1kHz ( ( RL=40
THD.=10% 7
m
A i o
//q’c'/ £ T B
Qv /' & 5 |t s A,(PQ=0.5W, = 1kH2)
=10 § —40[ 502|340 100 s =k
5 8 Z 1o |e || SVR(Rg=10kQ fripple=100Hz Vripple=0.5v}] ]
= 4 an ‘T = o
& At 7 < g I3 |5
/ Qv @© o > (&)
5 A w 33 a -
=] B} ] S |8
3 7 o = 13 18 lcc vi=£)'_______
b s 4 z -20+ 5013203 50
o z £l n 8 |
7 17} ! o o
I g [ L THD. (Pg=0.5W, {=1kH2)
@ I 2 ~~
< & .
ol oL oL o
05 10 15 20 5 10 15 20
Vec—Supply Voltage—V Voo —Supply Voltage—V

OUTPUT POWER, CLOSED LOOP VOLTAGE GAIN, TOTAL
HARMONIC DISTORTION, SUPPLY VOLTAGE REJECTION
RATIO AND QUIESCENT CURRENT vs. AMBIENT TEMPERATURE

150 —601 -
i 0.3 60 15 Vo144V
R =
o L=4Q
T |
Q
2 | 3
< o
E o= 2 L Ay (Po=0.5W, = 1kHz)
! 100 |- 5401 & 0.2t8 40}z 10 S M
g g 12 e | L] i | N
g 5 ° s |8 SVR (Rg= 10k, fripple=100Hz, Vripple=0.5V) T
S I B R 1
- I
g @ £ o |5 Fiee wi=0)
s S ] o 2 CC \vj
8 |£ |2 |8 |8 -
5 > = - s -
< 50 F_;-zo-é 0.11820r L5 —— ]
8 3 J 3 |% Po (THD.=10%,f= 1kHz) =
= ) t ol
é‘ z & A U T |
%] = kHZ)
THD. (Po=0- 5W.|f 1, [
Lol UL o T
—50 0 50 100

Ta—Ambient Temperature—°C

TYPICAL APPLICATIONS

Circuit example 1. Circuit example 2.
l ’ C oVee c T OVee
Ce |+7 J_e +
0.14F 100uF/16V 0.1u4F 1004F/16V
104F/10V | 5 ;l”- 10uF/10V 5
-yt !

H—O . 10004F / 10V 10004F / 10V
+ -

4Q 470uF/6V 40
* SP. SP.
4704F /6V +; ?MF Cs
- 2.20 3Ry
2.20 2Ry
r
% Mylar capacitor 3 Mylar capacitor
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Circuit example 3. (Bridge configuration)

Vee

I

+
_%IW‘E/IGV

104F/10V 40 SP. 104F/10V
Input o ﬁ+ 5 1000.F/10V 1000, /10V 5
4 -+ 4
#PC2002 #PC2002
3 3
L 18003 $ 300
0.0022,F T »*1 TO.lyF 0.14F T
+ - ANA -
tg= " a2
204F/6v  § 3.00 3.00 220,F /6V
”
1
*1 .-EW

2 . Mylar capacitor

Typical printed circuit board and components layout for the circuit of example 1 and 2.

Bottom View
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HOME AUDIO

BLOCK DIAGRAM

AM Block
Ant.
AM AM AM
Front End IF Amp. Detector AM ouT
l |
uPC1243C
FM Block
Ant. AM IN
R CH. OUT
FM || FM ] FM - FM MPX
Front End IF Amp. IF Limiter Detector . M
A L ] L. CH. OUT
N
RF MIX ( JEQO11 ) l uPC1163H | |
(JEQO16 ) ( JEQO11 #PC1167C2 uPC1161C3
0osc uPC1235C
JE9011
J
AF Block
R CH. IN
Control
O———— Pre Amp. Amp. Po Amp. ——I J——‘Eﬂ SPEAKER
Protector
Control |
O—— Pre Amp. Amp Po Amp. SPEAKER
L CH. IN .
| I L 1 L .}
uPC1224H (Dual) uPC1188H uPC1237H
uPC1238
uPC1225H
TAPE DECK BLOCK
LINE IN © 1PC1180C (Dolby-B)
uPC1252H2 (dbx VCA)
Mic Amp. Flat Amp. pPC1253H2 (dbx RMS)
. . f !
Line/Mic LINE OUT
SwW NR System > Flat Amp. ———0
Headphone
Amp'.a O
HEADPHONE

Rec/Play

Bias SwW
Oscillator

ERASE HEAD
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BIPOLAR ANALOG INTEGRATED CIRCUIT

«PC1243C

AM TUNER
SILICON BIPOLAR MONOLITHIC INTEGRATED CIRCUIT

DESCRIPTION
uPC1243C is a silicon monolithic integrated circuit designed for AM tuner and the most suitable for high class tuner.
It is composed of an RF amplifier, a mixer, a local oscilator, an |F amplifier, a detector,-a turn on and turn off pops
canceller, an AGC amplifier and a signal meter driver.
Package is the 16 lead Dual In-Line Plastic Package (DIP).

FEATURES
® Internally turn on and turn off pops canceller.
The pop level is one eighth that of NEC's conventional circuit.

© High signal to noise ratio.
S/N =57 dB TYP. (Vi, = 100 dB/m, fmop = 400 Hz, MOD = 30 %)

® Low harmonic distortion in wide range of input level.
T.H.D.=0.3% TYP. (Vin = 100 dB/m, fmop = 400 Hz, MOD = 30 %)
T.H.D. = 0.9 % TYP. (Vin = 130 dB/m, fmop = 400 Hz, MOD = 80 %)

® A three-stage delay-type AGC.

© High tweet ratio.
Tweet ratio = 22 dB TYP. (Vinh = 60dB/m, 2 IF)

® High usable sensitivity.
U.S. =46 dB/m TYP. (f = 1 MHz, S/N = 20 dB)

© Signal meter driver provides excellent linearty.
Driving current = 500 uA MAX.

CONNECTION DIAGRAM (Top View) PACKAGE DIMENSIONS
in millimeters (inches)
19.4 MAX.
el 5] e} [13] [12] [11] [10] [9] (0.763 MAX)
GND . M S A A A A A
Meter (R 0.039) ]
s =] AGC DET. ‘g £§
i - l V*T ical value unl
IF ypical value unless
> RF %EV YRRV ARV otherwise noted.
MIX es
L R.om
POPS X<
BIAS CANCELLER 05C. == |}
. i
. s ZI2
O 120 31 [ sJ Led 7J el =
N*
™ N
S
~ 0.25%50s
Oy ©.0D)
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g

<
<
p:

AN

AGC

Bias

CONNECTIONS
Pin No. Connection Pin No. Connection
1 Bias 9 IF output
2 RF input 10 GND
3 Vee 11 Timing condenser
4 RF output 12 DET. output
5 MIX output 13 DET. input
6 Local osc. 14 AGC input
7 MiX input 15 Signal meter
8 IF input 16 Bypass
EQUIVALENT CIRCUIT
04 \I T 7 o5 06 o8
o
16
o1
2 lallg2 J j a|l|a &
= _3 _|

h 4

GC1
AGC2

AAA

\4

}_.

Pops canceller

gy —9
Ly

=

[

=

=

=

.

[

=

Q

=1

B4

ey <)

156 412 411 414
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ABSOLUTE MAXIMUM RATINGS (Ta= 25 °C)

Supply Voltage Vee 15 \'

Input Voltage Vin 7 Vop

Power Dissipation Pp 350 mwW (Ta=75°C)
Operating Temperature Topt —20to +75 °c

Storage Temperature Teg -40to+125 °C

RECOMMENDED OPERATING CONDITION (Ta= 25°C)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
Supply Voltage Vce 9 12 15 \Y

ELECTRICAL CHARACTERISTICS (Ta=25°C, V¢c = 12V, fyop = 400 Hz, f = 1 MHz, MOD = 30 %)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT TEST CONDITION
Supply Current lcc 10 14.5 21 mA Vin=0
Usable Sensitivity U. Sens - 46 - dB/m S/N=20dB
Derector Output Vo 120 180 240 mVr.m.s. Vin =100dB/m
Harmonic Distortion T.H.D. 1 - 0.3 0.8 % Vin = 100dB/m
Harmonic Distortion T.H.D. 2 - 0.9 - % Vin = 130dB/m, MOD =80 %
AGC FOM FOM 75 83 - dB —10 dB point
Signal to Nojse Ratio S/N 50 57 - ds Vin = 100 dB/m
Max. Sensitivity M.S. 31 38 45 dB/m Vo =30 mVr.m.s.

CHARACTERISTICS FOR REFERENCE (Ta=25°C, Vgc =12.0V)

CHARACTERISTIC TEST CONDITION TYP. UNIT

IF Response Ratio f=1MHz, Vo =50mVr.m.s., IF=455kHz 42 dB
Image Response Ratio f=1MHz, Vo=50mVr.m.s., f+2IF 60 dB
Selectivity f=1MHz, Af=+10kHz 30 dB
. Vi=60dB/m, 21F =910 kHz 22 dB

Tweet Ratio
Vi=100dB/m, 3 IF =1 365 kHz 48 dB
RF Input Impedance f=1MHz 5.5 k2
RF Input Capacitance f=1MHz 5 pF
RF Output Impedance f=1MHz 80 k2
RF Qutput Capacitance f=1MHz 2 pF
MIX Input Impedance f=1MHz 8 k&
MIX Input Capacitance f=1MHz 5 pF
MIX Output Impedance f=1MHz 80 k2
MIX Output Capacitance f=1MHz 2 pF
IF Input Impedance f =455 kHz 3.3 k2
|F Input Capacitance f=455kHz 10 pF
IF Output Impedance f=455kHz 80 k2
|F Qutput Capacitance f=455kHz 2 pF
Det. input Impedance f =455 kHz 6.5 k2
Det. Input Capacitance f =455 kHz 5 pF
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TEST CIRCUIT (Top view)

339 vee
. o
e Li O

| =47 uF
T Imzi os
= u
' Cis
3‘2 Y il
VAAS +
22 ke _[2.2 uF
| - C4=0022 4F
i ¢ 22 4F
Signal +13 CIQ—rL ¥ )
Meter
bev 33 4F| 0022 i L
500 pA uF 16 15 14 13 12 11 10 9
>
uPC1243C
Vin(dB/m) 0.022 uF
<] c
e Cia "
0.022 4F
SG.
MAX.
10 p

OSC Coil : RWR-43208N (TOKO Co.)

IFq : CFT-455B (TOKO Co.)
IFo : RMC-43198C (TOKO Co.)
Air Vari. con.

: FB621U (ALPS Co.)
Var antenna

: AP12 $—120
APPLICATION CIRCUIT (Top view)
339
g MV—o0 +VC e
=R
=001 4F 1! | 47 uF
i IF! | ! 0.022 |~
=L -L10 I KF
UPLF -
1 W A M~ o Audio Output
kq| 0022 uF p
1 kQ ;g 10 k@ i K 22 kQ 22 4F
MAX. _22 4F
Signal AX + u 0022 4F
Meter l
u ll ! g 1
ANT o.oilz:I 16 15 14 13 12 11 10 9
1PC1243C

0.022 4F

MAX. l

10 pF
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COIL SPECIFICATION (Bottom view)

(1) OSC Coil RWR-43208N (TOKO Co.)
V.C. vee
22l @
Base ”
® /N ®
GND Collector

(2) 1IFT¢ (IF transformer) CFT455B (TOKO Co.)
Collector
n X’ ”
I
vee E: ) ” Base
i ’Xo i
GND

(3) IFT, (IF transformer) RMC-43198C (TOKO Co.)

006

IN(ANT.)

V.C. GND QUT GND

(6) Airvariable FB621U (Alps Electric Co.)
Capacitor

Qu=110~ (796 kHz)
O~@ @~Q® @~®
4T 58T 10T

L=1604uH t6%

Centre freq. 455 kHz +3.5 kHz
Selectivity + 10 kHz 26 dB Mini.

455 kHz

180 pF (included)
Qu =80~ (455 kHz)
®~0

164T

Centre freq.

®~2@ O~® @~6
5T

58T 6T

CMAX. =326 pF
Cmin, =9 PF
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EXAMPLE FOR PRINTED CIRCUIT BOARD

COMPONENT LAYOUT

Signal
meter

VCC._"‘,"

OUTPUT

-d
LY,

ANT.

1k
2,2 k2
330

10 kQ

C11
C12
Ci3
Cis
Cig

. 0.022 uF Ceramic
- 0,022 uF Ceramic
: 0.022 uF Ceramic
: 0.022 uF Ceramic
:47uF  Chemical
: 0.022 uF Ceramic
: 0.01 uF  Ceramic
: 0.022 uF Ceramic
:22pF  Chemical
Ci0:
: 10 uF Chemical
: 0.022 uF Ceramic
: 33 uF Chemical
: 0.022 uF Ceramic
: 2.2pF
: 0.022 I-lF Ceramic

10 uF Chemical

Chemical

VR

0sC COIL
IFq

IFg
ANT.CO.
Air vari, con. :
Signal meter

: 1 k& MAX.
: CFT-456B
: AR12 ¢— 120

FB621U

: 500 "A MAX.
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S/N — Signal to Noise Ratio —dB

Vo — Detector Output Voltage — dB

T

T

Vo— Detector Output Voltage — dB

Tw — Tweet —dB

DETECTOR OUTPUT VOLTAGE AND SIGNAL
TO NOISE RATIO vs. INPUT SIGNAL

Vee=12 vV
0 dB=180 mVr.m.s.
f=1 MHz
fMoD =400 HzMOD =30 %
20
Vo
0
A
N
-20
/ \\
—40 / AN
N
NG S/N
-60 ]
0 20 40 60 80 100 120 140
Vin — Input Signal —dB/m
TWEET vs. INPUT SIGNAL
Vee=12V
0 f=1 MHz
fMOD =400 Hz
MOD=30 4
-10 %
—
_20 _:»\\\ 2 IF
TN N\ /1
%0 N/
1/
0 \\
3 iF
-50
0 20 40 60 80 100 120 140

Vin — Input Signal —dB/m

DETECTOR OUTPUT VOLTAGE AND TOTAL

HARMONIC DISTORTION vs. MODULATION FREQUENCY

-2
-4
-6
-8

-10

-12

-14

-16

~18

-20

_22l

N

o

ES

w

N

—

T.H.D. — Total Harmonic Distortion — 9%

vec=12V
Vj=100 dB/m
Vo fMop=30 %
\‘ ]
N
A
N\
- N\
\
\ N
\
\ \
N\
TH.D.

0 JERAS!
10 2030 50 100 200300500 1k 2k3k5k 10k

fMOD — Modulation Frequency — Hz

T.H.D. — Tota! Harmonic Distortion — 9

V15— Pin 15 OQutput Voltage —V

Rejection Ratio — dB

TOTAL HARMONIC DISTORTION vs. INPUT

SIGNAL
Vee=12 v
f=1 MHz
5 fMOD =400 Hz
* \
s I\
\\\
1 V\ 80 95 MOD
\ ~L_ ]
\\.\1 T 130% MOD|
L1
0 20 40 60 80 100 120 140

Vin — Input Signal—dB/m

PIN 15 OUTPUT VOLTAGE vs. INPUT SIGNAL

Vee=12V
0.8
0.6
//
04 A~
. /
/]
0.2 -/
/
0 20 40 60 80 100 120 140
Vin — Input Signal —dB/m
IF REJECTION AND IMAGE REJECTION vs.
FREQUENCY
veec=12Vv
fMOD=400 Hz
100 MOD=30 %
Vo=10 mVrm.s.
80
60 Image Rej.
/'z/ !
T———
40 IE. Rej. —~
yd
20
0

0.5

1 1.5
f — Frequency — MHz
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MAXIMUM-SENSITIVITY AND TOTAL

ONE-SIGNAL SELECTIVITY vs. DETUNE HARMONIC DISTORTION vs. SUPPLY
FREQUENCY X @ VOLTAGE
| 57
§ |2 !x 1
€ [2
80 \ % PIE= S MAX. sens
2 | A
\ 8 i3 2
=] \ ) 4
i 60 \ 53§ MAXsens=0 dB |
2z E |E 6 [Vin=37 d8
3 \ /l S % V=10 mV
g \ / s e HD.
@ f 8 11 {vin=130 dB
2 2 \ / P olg g, MOD =80 ¢
e \ | / vee=12 V I == THD:
= f=1 MHz g x4 |
- 0 fMOD =400 Hz = ol=
MOD=30 % 8 9 10 11 12 13 14 15
20 Vo=10 mVrm.s. Vce — Supply Voltage -V
-30 -20 -10 0 +10 +20 +30
Af — Detune Frequency — kHz
CIRCUIT CURRENT vs. SUPPLY VOLTAGE
No Signal
16
15
< —
3 Icc
| S -
€ 14—
E
3
= 13
g
9 12
Q
o
11
10

8 9 10 11 12 13 14 15
Vee — Supply Voltage—V
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BIPOLAR ANALOG INTEGRATED CIRCUIT

~«PC1163H

FM IF AMPLIFIER
SILICON BIPOLAR MONOLITHIC INTEGRATED CIRCUIT

DESCRIPTION

The uPC1163H is a semiconductor integrated circuit for FM-1F amplification, and contains a emitter followered differential
amplifying stage and a constant current source. The limiting characteristics for AM signals of the uPC1163H are excellent, and
since it has been designed to minimize distortion at high level inputs, it is most suitable for use in high class FM-IF amplifiers.

FEATURES

® The distortion characteristics at high level inputs are excellent.

® The group delay characteristics of the FM-IF circuit have minimum disparity.

® A terminal for varying the constant current is provided, enabling 1, to be varied from 4.5mA to 15mA.
This makes possible its employment as a driver for ratio detector.

® Very few external components are required.

® High stability for parasitic oscillation.

® Capability for cascade connection.

® Wide range of supply voltage: 10V to 15V

EQUIVALENT CIRCUIT

PACKAGE DIMENSIONS

in millimeters (inches)

19.5MAX.

L ®
:L> Ry <R3
@ KQ; Qs
Q2 Q4

o J
® o

L lo‘ —@

SRz 2R 2Rs Re :ER7
1 ®

(0.77MAX.) , 1)
o | ]
(c0.03) Ty =
<33
<s > —~
MARKING EEE P
d i3] L
ogllmi=s
L 1 L L =~ °°8 00 »
| I [|_«8} =<
| | e
2.54%0.2 0.6MAX. -
(0.1) (0.02MAX.)
1.2+0.1 0.25
(@6IMAX) @e)" @b
I : - 1,0£0,1
(0.04)

CONNECTION DIAGRAM

MARKING

Pin No.

Electrical
Connection

Vee

OUTPUT

BYPASS

GND

BYPASS

INPUT BIAS

Nio(oOjbs |[wN|—

INPUT
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ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Supply Voltage Vee
Output Collector Voltage V,
Voltage Between Input Terminals V;
Power Dissipation Py
Operating Temperature - Topt
Storage Temperature Tstg

RECOMMENDED OPERATING CONDITIONS (Ta=25°C)

Supply Voltage Vee

15 \Y;
20 \%

5 Vp-p

270 (Ta=75°C) mwW
-20to +75 °Cc
-40to +125 °c
10~12~15 \%

ELECTRICAL CHARACTERISTICS (Ta=25°C, Ve =12V, f=10.7 MHz)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT TEST CONDITIONS
Supply Current lce 6.0 8.6 13.0 mA Vi=0
Output Current Ic 1.5 2.1 3.2 mA V;=0, 1 pin Current
Voltage Gain Ay 26.5 30.0 335 ‘dB Vi=20mA, R1=1kQ
Input Capacitance Cin 3.0 pF Vi=30mV
Input Conductance 9in 0.01 mU Vi=30mV
Output Capacitance Co 3.4 pF Vi=100 mV
Output Conductance 90 0.035 my Vi =100 mV
Forward Transfer Admittance v 36.6 ms Vi =100 mV
Reverse Transfer Admittance [vr| 0.0038 mU Vi =100 mV
TEST CIRCUIT
® Icc, A
Vee=12V L=1 uH
L1)Qoz 50
Rs <050
Self-Resonance Frequency =18 MHz
Qp=100
L2 { Internal Capacitance =82 pF
fo=10.7 MHz2+ 3%
RF V.V PM=30dB (TOA)
- S.G.
Rc=50Q (™~~~
f=10.7MHz
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022uF
0.0224F=2 o 022
uFI

® Jin, Cin
RX
METER

® 9o, Co
® Yf

S.G.

R, =50Q

f=10.7MHz

o VYr

RF VOLT METER Q

b

RX METER
TYPE 250-A (BOONTON)

RX
METER

RX METER
TYPE 250-A (BOONTON)

R.=51Q

0.022uF

RF VOLT METER

RF VOLT METER
8405A (YHP)

51Q
0.022uF

S.G.
Rg=50Q
f=10.7MHz
RF VOLT METER
8405A (YHP)
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TYPICAL CHARACTERISTICS (Ta=25°C)

Vo—Output Voltage—mV

180

OUTPUT VOLTAGE vs. INPUT VOLTAGE
(Measure in Differential Circuit)

10000
gy
1000
7
y 4
100
y 4
10
7
1.0
/ ’I Vec=12v
0.1 R. =1k Load
. Rc=330Q
7
0.01
—-20 O 20 40 60 80 égg v 12{1 v
Vin—Input Voltage —dBuV H “
200 50
180}
160~ 40
¢ 3
£ 140} ,'E
N 8
S 120F g 30
5 2
% 100 =
7 I
& o
g} <2
60 -
a0} 10
20}
oL

VOLTAGE GAIN, PHASE vs. FREQUENCY
(Measure in Differential Circuit)

5 Vee=12V
R¢=51Q
0 o w ~
- —20
Py

- N Ao | NN
@ 20Fo—40 5#\ N
o
I: - S—60 \\
'S N \
O 10} s—80 Ny
@ 5N @ \
o
8 + —100 N
o
> -
T of —10 N
< -1

- — 160

- —180

B 1 3 5 10 20 30 50 100

RESISTER FOR 3 pin, VOLTAGE GAIN vs.

CONSTANT CURRENT
(Measure in Differential Circuit)

[~ £=10.7MHz

Vec=12V

V;=10mV (80dBuV)

[~ RL=1K2L Load
A 1~
A
prd
‘,

AN

A
2 3 5 7 10 15 20

1o—Constant Current—mA

30

f—Frequency—MHz
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L
[=%
|
[+
Q
[ =
pul
S
)
a
o
o
-
2
a
£
l-
)
0.3

©

E

|

g 0.2

c

3

[s)

3

©

(=4

o

[+

o

3

[=%

£

| 0.1

&

INPUT RESISTANCE AND CAPACITANC

vs. INPUT VOLTAGE

(Measure in Differential Circuit)

[ Vee=12V
lor 120 £=10.7MHz
o
Ri
10 100
B
8r & 80
L &
2
6 60
3
S
47 40
| & Ci
2+ 20
oL 0
0 20 40 60 80 100 120 140
Vin—Input Voltage—mV
INPUT ADMITTANCE vs. FREQUENCY
(Measure in Differential Circuit)
Vee=12V
" 3.0 V;,.=30mV
©
- E
L1, 2.0
Q
L &
a
[
3
3
L&
| 5 /
53
LT 1.0
_E b;
A Lt
L
1 2 3 5 10 20 30 50 100 200

f—Frequency —MHz

OUTPUT RESISTANCE AND CAPACITANCE

vs. INPUT VOLTAGE

(Measure in Differential Circuit)

f—Frequency—MHz

L Vee=12V
12+ 120 f=10.7MHz
L. 104 ~ 100
[=%
roLT
o [
§ 8FE 80
3 |3
& [&
© 6f, 60
5 L2
] 3
S 4bT 40 Co
° &
[&] I~ R
2 20
oL 0
0 20 40 60 80 100 120 140
Vin—Input Voltage—mV
OUTPUT ADMITTANCE vs, FREQUENCY
(Measure in Differential Circuit)
[ Vee=12V
0.3f 3 Vin=100mV
P L
Q @
50.2— E 2
S - 3
[>] | ®
5 5
g - £
3,3
To1FT /
I ] /,
i b/ £
4
= .
Eo
- e
- 1 2 3 5 10 20 30 50 100 200
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|¥i]| —Forward Transfer Admittance—mg

30

20

FORWARD TRANSFER ADMITTANCE
vs, FREQUENCY
(Measure in Differential Circuit)

REVERSE TRANSFER ADMITTANCE

vs, FREQUENCY

(Measure in Differential Circuit)

Vcc;_-IZV o '06 Vee=12V
Vin=100mV . Vin = 100mV
© [l
E
1 0.05
g /
% i
: \ i
- 0.04 -
<<
k]
w
§ 0.03 J
= /
/
% 0.02
o«
L //
= 0.01 /
i
1 2 3 5 10 20 30 50 100
f—Frequency—MHz
2 3 5 10 20 30 50
f—Frequency—MHz
VOLTAGE GAIN, V2, V3, CIRCUIT CURRENT
vs. AMBIENT TEMPERATURE
(Measure in Differential Circuit)
T Vee=12V
f=10.7MHz
i Vin=10mV(80dB V)
15 15
L ,_E
3 i ] Ve
g [0l B
I ! %g 19 lcc
% - o | © S—
S 4oF= |3
L
o | Ao
< 30} - 8 ————
- 51 5
20} B
10} 3
Vs
[ o[ o
—25 —20 0 25 50 75 100

Ta— Ambient Temperature—"C
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V,—Output Voltage—mV

10000

1000

100

10

1.0

0.01

OUTPUT VOLTAGE vs. INPUT VOLTAGE
(Measure in Cascade Circuit)

N

N

7
7/
VA
’,l Veo %
7 —
A 7 L
out
6 ]
0.0220F
S.G. Veem12v —
f Re750 750 o= —
F 1=10.7MHz R et
—20 0 20 40 60 80 100 120 140
=1uV

Vin—Input Voltage—dBuv 09B#Y

lcc—Circuit Current—mA

20

14}
12}

A, —Voltage Gain—dB

o N O~ OO
T 1

A.—Voltage Gain—dB

501
10
- 220
30f 200
L 180
20} 160
Y
- N 140
E=)
10} & 120
- 100
S
- 60
- 40
- 20
L 0

VOLTAGE GAIN, PHASE vs. FREQUENCY
{Measure in Cascade Circulit)

Vee=12v

R¢=51Q

Vin=10mV(80dB V)
A,

N

5 10

20 30 50 100

f—Frequency —MHz

CIRCUIT CURRENT, VOLTAGE GAIN vs. SUPPLY VOLTAGE

f=10.7MHz
50 RL=1k2 L Load

Vin=10mV(80dB V) 't _

lcc(NO SIGNAL cirewt -——=="
o ccf ) Cascade & . I A

- v -~
1, - -
- ] o~
- T owout =
\lid p— L
30 P . piter e““Lf P
// ‘ -
/ -
20 / i L Tice
7 7
r’ L= <
/ L~
10 —eZ
’/
”
0
5 10 15 20

Vce—Supply Voltage—V
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TYPICAL APPLICATIONS

® FM-IF amplifier using a ceramic filter.

7 6 5 4 3 2 1

:

13

C.F.

+—l—
=

L2

I 1
———00UT
Rq

y

il

R1 to Ry :

W

Match to the impedance of the ceramic filter.

-0 Vce

C : High frequency bypass capacitors, 0.022 pF ceramic capacitor.

L1 & Lo
C. F.

©® FM-IF amplifier using a IC filter.

7 6 5 4 3 2 1

Ry :Elké

13~

L1
W

Veco

LC Fiiter.

L2

: Decoupling inductances of the power supply circuit.
: Ceramic filter,

1kQ

7 6 5 4 3 2 1

————O OUT
R2

R1 & R2

LT

: Match to the input and output impedance.

—O Vee

[od : High frequency bypass capacitors. 0,022 uF ceramic capacitors.

L1 & L

IFT

: Decoupling inductances of the power supply circuit.
: FM intermediate-frequency filter coils.

PLF (Toko Company)
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® FM-IF detector circuit.

7 6 5 4 3 21
Ry
Rzl
a”

o)

V(’('
R : Match to input impedance.
C : High frequency bypass capacitors. 0.022 uF ceramic capacitars.
DET. T. : FM detector filter coil.
Ro : Registor for adjusting detector drive current.

{Adjustment of constant current |g.)
® Recommended line-up for high class stereo tuner.

ANT

I | |
1 | 1
Front end | | ! o
i m L—| > L—I > ‘{ >—-l >+| ~ Lo out
section | —¢
|
!
)
|
1
I

! |
L.C. uPC1163H LC. uPCI163H L.C. uPCl1163H MPC577H : uPC1163H :FM detector
filter filter filter | Detector |  section
1 !
FM-IF limiter section. | stage
1 driver |
b e e e e e e 4

Precautions on the use of the uPC1163H.

1. When the uPC1163H is used with a discrete resistor connected between pin 3 and ground, caution
must be taken so that Py does not exceed 270mW at 75°C with the change of the differential con-
stant current |, from 4.5mA to a maximum of 15mA.

2. The recommended operating supply voltage of the uPC1163H is 12V, and it should be used within
a range of 10V to 15V. Since the dielectric strength of the output terminal 2 is 20V, care should
be taken not to exceed this voltage when a tuned load is used.
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BIPOLAR ANALOG INTEGRATED CIRCUIT

«PC1167C2

FM IF SYSTEM WITH QUADRATURE DETECTOR
SILICON BIPOLAR MONOLITHIC INTEGRATED CIRCUIT

DESCRIPTION

The uPC1167C2, a monolithic integrated circuit, is a FM-IF system with Q-DET for use in Hi-Fi FM stereo tuners.
This device includes three-stage |F amplifier/limiter, quadrature detector, AF preamplifier and specific circuits for AGC, AFC,
muting (squelch), signal meter and center meter.

The external form is 16 pin, dual in-line plastic package.

FEATURES
® Exceptional input limiting sensitivity. : 25 dBuV TYP.(=3 dB point from Vpoag with 100 dBuV input)
® High AM Rejection Ratio. : 55 dB TYP. (V;=100 dBuV, AM,: 400 Hz, 30 % MOD.
FM : 400 Hz, 75 kHz, DEV.)
® | ow Total Harmonic Distortion. :0.02 % TYP. (V;=100 dBuV)
® High recovered audio voltage. : 340 mV TYP. (V;=100 dBuV)
® Low transient noise at mute circuit turn-on and off.
® Adjustable muting sensitivity. : 27 dBuV TYP. (Vg1 =open)
35 dBuV TYP. (VRq =33 k2)
® Adjustable muting band width. : BW(MUTE) =+75 kHz TYP. (V;=100 dBuV, V12=14 V, R;=5.6 kQ2)
® Wide range of power supplies. :85Vto14V
PACKAGE DIMENSIONS 19.4 MAX.
in millimeters (inches) (0.763 MAX)
A AN/ AN AMAAA
R1 16 15 14 13 12 11 10 9 .
(R 0.039) X - ol
r1 2 34 5 6 7 8 <
FY VLV YVYY

2.9 (004112)
: 047
XErye
== nlg
wRy T4= r
< 1=
e zZiz
=13
s 254 05£01 o (03) ——=-0~15"
(01) (0.019) ~>=005

(0.01)
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FUNCTIONAL BLOCK DIAGRAM

[ 16|

[ 15 | [ 14 ]

- !
MUTE S Meter
CIRCUIT CIRCUIT MUTE OR oV
DRIVE | Level
CIRCUIT CIRCUIT SWITCH DET.
T ) } [ |
Level Level Level
DET. DET. DET. Quadratur
DET.
1st IF 2nd IF 3rd IF 4
AMP AMP AMP
AUDIO AUDIO AFC
MUTE —]
CIRCUIT AMP AMP

—

—
L2 ] [=]

L+ ] L= |

TERMINAL CONNECTION

1
Ls | L7 1 Le]

TERM. NO. CONNECTION TERM. NO. CONNECTION
1 IF INPUT 9 DETECTOR INPUT
2 INPUT BYPASS 10 REFERENCE BIAS
3 INPUT BYPASS 11 Vce
4 GND 12 MUTE DRIVE OUTPUT
5 MUTE CONTROL 13 SIGNAL METER OUTPUT
6 AUDIO OUTPUT 14 GND
7 AFC OUTPUT 15 AGC OUTPUT
8 IF OUTPUT 16 MUTING SENSITIVITY ADJUSTMENT
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ABSOLUTE MAXIMUM RATINGS (Ta=25 °C)

Supply Voltage Vee - 15 \Y
Supply Current Icc 40 mA
Input Voltage A 3 Vp-p
Package Dissipation PD 420" mWw
Operating Temperature Topt -20 to +60 °C
Storage Temperature Tstg "-40 to +125 °C
*Ta=60 °C
RECOMMENDED OPERATING CONDITION (Ta=25 °C)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
Supply Voltage Vce 8.5 12 14 \"

ELECTRICAL CHARACTERISTICS (Ta=25 °C)

(Vee =12 V, £=10.7 MHz, fyop =400 Hz, f=+75 kHz DEV., Ry=330 )

CHARACTERISTIC SYMBOL MIN, TYP, MAX. UNIT TEST CONDITIONS
Supply Current lcc 14 23 31 mA No Signal
L . —3 dB point from VoafF
Input Limiting Voltage Viflim) 25 31 dBuV with 100 dBuV input
Recovered Audio Voltage VOAF 240 340 460 mv Vi=100 dBuV
Total Harmonic Distortion T.H.D. 0.02 0.2 % Vi=100 dBuV
Signal to Noise Ratio S/N 75 81 dB V;=100 dBuV
V;=100 dBuV
AM Rejection A.M.R, (1) 45 55 dB AM : 400 Hz, 30 % MOD.
FM : 400 Hz, 75 kHz DEV.
Vi(MUTE)N 19 27 35 dBuV Vi2=1.4 V, VR1=0pen
Muting Sensitivity
Vi(MUTE)2 35 dBuV Vi2=14V,VR1=39 kQ
Muting Attenuation MUTE(ATT) 69 75 dB Vg=2V, VRq=0Open
Muting Band Width BW(MUTE) 90 150 kHz Vi=100dBuV, Vy2=14 v
R7=5.6 kQ
\/ 4.5 6.0 v Vij=0 dBuV
Mute Drive Output 1201) !
V12(2) 0 0.3 v V;=100 dBuV
V13(1) 0 0.3 \% V;=0 dBuV
Signal Meter Drive Output V13(2) 20 \ V=70 dBuV
V13(3) 3.0 4.0 v V;=100 dBuV
\" 5.0 6.0 7.0 v V=0 dBuV
AGC Output 15(1) : s
Vis5(2) 0.1 0.5 v V;=100 dBuV
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TEST CIRCUIT FOR ELECTRICAL CHARACTER

Multipath Output

ISTICS

L2

o * * +—— P00 —O Vce
To SIGNAL METER _L 1 22 uH
B :L_-o,ozz uF J:04022 uF
AGC for RF AMP 7@
G & -
l 15k l
T2
100 kQ 0.022 uF I "l
I I 10022 1
]
|
% ' I
] I
- 0.022 r
MUTING -L oF Lo §2~2"9
SENSITIVITY I J
VR 0022 uF [
I il ] Aj M & Re
6 15 14 13 12 11 10 9 56K
nPC1167C2 % L
1 2 3 4 5 6 7 8 My
LJ 'TJ Ll LE
1500
0.022 *~—o -O AFC OUTPUT
uF
IF INPUT 0.022 uF 300 Q MUTING ON
AN —O
760 3302 . 12Zke g, to STEREO THRESHOLD
Rg=75¢ N 047 iF  MUTING Cis  LOGIC CIRCUITS
75Q 0022 uF == OFF 1 uF
1.0 uF
SSG "
+ AUDIO OUTPUT
N
H
10 uF
== 0.01 xF RL
“ 20 k2
CRT
V.T.V.M
M : Center Meter
V1 Muting Level adiusti Ly : 7B8A220 {K.K.TOKO)
R1 : Muting Level adjusting
semi-fixed potentiometer Lo :7BA2R2K (K.K.TOKO)
S1  : Muting switch Tq : TKAEA24638 AUO {K.K.TOKO)
S2  : Muting Level adjusting switch T2 : TKAEA25868 X  (K.K.TOKO}
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VR3
30 kQ

M2

TYPICAL APPLICATION (Top View)

Signal Meter
L2
S3 - ’ — Vee
Multipath Output l _L
VR4 0.022 uF 0.022 uF
T
AGC 47 kQ
O— 15K 1
-L T2
100 kQ 0.022 uF r —0.022 uF
I I [ §2,2 KQ
1 00000 ) !
I | T I
-~ ] 1
Sz Muting Level 0022 r Lo —
Sensitivity HE :l: IRV
VRI y
2010 VR: 0022 1 i SN e S S e T e O s B Ry
I 6 15 14 13 12 11 10 9 56K
, P 1 PC1167C2 % L
1 2 3 4 5 6 7 8
LJ J LT L[I
H M1
150 Q
0022 uF 330Q
* AFC OUTPUT
l 12 xQ MUTING ON
FM IF INPUT 330Q —( to STEREQ
C
3 .3 _J + MUTING L 14 THRESHOLD LOGIC
0.022 uF = 1.0 uF 047 uF OFF 10 uF CIRCUITS
I o
*H- o O AUDIO QUTPUT
10 4F
M1 : CENTER METER RL
==001 4F 20 k0
Mo : SIGNAL METER
VR1,2 : Muting level adjusting
semi-fixed potentiometer
VR3 : Signal meter sensitivity
adjusting semi-fixed potentiometer
VR4 : Multipath output adjusting
semi-fixed potentiometer Lq 1 7BA220 (K.K.TOKO)
S : Muting switch Lo : 7BA2R2K (K.K.TOKO)
S2 : Muting leve! adjusting switch T1 : TKAEA24638 AUO (K.K.TOKO)
S3 : Signal meter, Multipath output T2 . TKAEA25868 X (K.K.TOKO)
switching switch
NOTES

Adjustment of muting sensitivity

Adjust the input level by the semi-fixed potentiometer connected to #16 terminal.

If the muting sensitivity is normal, make #16 terminal open. In case that you adjust the muting
level at lower than normal, connect a resistor in parallel with capacitor {C14 : 1 uF} and adjust

that resistance. (cf. Fig. 6)

Adjustment of muting band width Adjust the resistance (R7 : 5.6 k§2) connected #7 with #10. (cf. Fig. 7)
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WIRING DIAGRAM OF DETECTOR TRANSFORMER (Bottom View)

22 uH

Primary Coil

Secondary Coil

Primary Coil

Type No.

Color of Core
Center Frequency
Tuning Range
Tuning Capacity
Qu

Type No.

Color of Core
Center Frequency
Tuning Range
Tuning Capacity
Qu

Secondary Coil

® s®
@
o) gl‘SKQ
@S ®
__d

TKAEA24638 AUO (K.K.TOKO)
White

10.7 MHz

+3 %

82 pF (short 1 to 4)

62 +20%

TKAEA25868 X (K.K.TOKOQ)
Blue

10.7 MHz

+3 %

75 pF

58 + 20 %
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OUTBOARD COMPONENTS MOUNTED ON A PRINTED-CIRCUIT BOARD {Unit : mm)

AUDIO OUT
+ GND
o

" uPC1167C2
O AGC 0OUT
O CENTER METER
INPUT
O
S2
- —O +Vce
4+——OGND
L (Bottom View)
o) o
AGC OUT METER Si
ouT
R . 75 Q (0F T 0.022 uF C14 e 1 uF
R2 o 300 © 3 0.022 uF C15 o 0.022 uF
ST 330 o Ca o 0.022 uF
Rg .o 20 k2 Cs ... 0.01 uF VR e 50 k2
R e 12 k&2 Ce oo 10 uF VR2 50 k&
T~ 150 Q C7 0.47 uF VR3 e 30 kQ
R7 e 5.6 k@2 Cg 1 uF
Rg 5.6 kQ Cog . 0.022 uF Tl e TKAEA24638 AUO (K.K.TOKO)
Rg ... 1.5k C10 e 0.022 uF T2 .. TKAEA25868 X (K.K. TOKO)
R10 ... 22k C11 e 0.022 uF L ... 7BA220 (K.K. TOKO)
R11 ... 47 k2 C12 ... 0.022 uF L2 ... 7BA2R2 (K.K. TOKO)
R12 ... 33 kQ C13 ... 0.022 uF ST e Muting switch
R13 e 100 kQ S2 Muting level adjusting switch
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TYPICAL PERFORMANCE CHARACTERISTICS (Ta=25 °c)

. |
0 11
Voar
10 Vee=12V RG==330 Q
_ NN frM=107 MHz, Af=75 kHz dev.
Q 20 \ fmop=400 Hz
= - ! fAM=400 Hz(30 9
o 20 N AM=400 2(30 % MOD) J
= \
< 40 N AMR.
< 5 ? S
© NN
60 AN S/N
3 \
> 70 THD.Y
I L
80 Vi lim <L
0 10 20 30 40 50 60 70 80 90 100 110 120
Vin (dBu)
Fig. 3 VpAF vs. Vin
0
v,
—10 OAF
~20 7 Vcc=12 v RG=330 Q
- i fEm=10.7 MHz
8 -30 =1 ; Af=75 khz dev.
e VRy=c0 Q{—4TR)=33 kQ
w —40
<
(=]
> —50
—60
-70
—80 i
|
0 10 20 30 40 50 60 70 8 90 100 110 120
Vin  (dBu)
Fig. 5 Voaf, T.H.D. vs. MODULATION FREQUENCY
1T
0 I
Voar ~
S~
_10 -
—20
[ Veg=12 V 1
Z fEM=10.7 MHz —
w "% Af=75 kHz dev. [
< X _
3 VOAF * fmop=400 Hz —
—40
[
—-50 ;
THD
—60

Fig. 1 VOAF, S/N, AM.R., T.H.D. vs. Vi,

5 70

20 300 500700 1k 2k 3k5k 7k 10k
MODULATION FREQUENCY fyop  (Hz)

20k

1.0
09
0.8
0.7

06 8

(0

0.5

THD.

0.4
03
0.2

0.1

0.2

(%)

0.1

THD.

(dB)

Mute ATT.

Vi2, Vi3, V15 (V)

N W e N

—10

—20

—-40
-50
—-60
=70

—80

Fig. 2 V12, V13, V15 vs. Vjp

VCC=12V
tEM=10.7 MHz
RG=330 Q
AN
V12 ‘(Iﬁgm
\-( Muting Drive ) 13
\P\vri=33 ko e
VR Open LI A
\ A
\ Vi3
N (S metert
o AN
0 10 20 30 40 50 60 70 8 90 100 110 120
Vin (dBx)

Fig. 4 Mute ATT. vs. CARRIER FREQUENCY

7
Vee=12 v 6
Vi2 fEm=10.7 MHz
= N Af=75 kHz dev. Aeg===a15
s b 2
\ fMOD:4OO Hz . .
\ Vi=100 dBuV 4
R7=5.6 kQ §
d ’ ; 3
v
! 2
Panl LMUTE ATT.]1
0
— 100 —50 o] +50 +100

CARRIER FREQUENCY : fc 10.7 MHz £ Af kHz.
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Fig. 6 VR4 vs. Vj,

VCC:IZV
- frm=10.7 MHz
fMop=400 Hz
- 60 Af=75 kHz dev.
101 50
= L
=
L 40
T I~ [T\
S [\
£ X
3 —
o Tg 30 7 \
= N
g 05 B
S 05}
&
20 C
10
r —R— VR———
L o
0 0 10 20 30 40 50 70 80 90 100
Vi (dBuv)

BWpmutE) (kH2)

600

500

400

300

200

100

Fig. 7 BW(MUTE) vs- Ry

VCC: 12v

fem =107 MHz
ViN= 100 dBuV
fMOD=400 Hz
Af=75 kHz dev.

]

[y




BIPOLAR ANALOG INTEGRATED CIRCUIT

«wPC1161C3

FM MULTIPLEX STEREO DEMODULATOR
SILICON BIPOLAR MONOLITHIC INTEGRATED CIRCUIT

DESCRIPTION

The uPC1161C3 isasilicon monolithic integrated circuit for FM multiplex demodulator developed for high class stereo FM tuners.
As the IC adopts a PLL (Phase Locked Loop) system, complexity of control usually experienced when using conventional ex-
ternal coil is eliminated and the demodulator can easily be constructed by simply controlling the external semi-fixed potentio-
meter. Internal circuits are composed of a stereo demodulator, a lamp driver, an input stage pre-amplifier that is capable of
establishing variable input signal levels, a VCO (Voltage Controlled Oscillator) constituting PLL, a phase comparator, a LPF
(Low Pass Filter), a frequency divider, and a DC amplifier. A stereo-monaural automatic switching circuit, a circuit for manual
switching, VCO forced stop circuit etc. are built-in.

FEATURES
o External parts are small. Coil is not used.

© Low monaural total harmonic distortion.
T.H.D.=0.02 % TYP, at f=1 kHz.
T.H.D.=0.03 % TYP, at f=10 kHz.
© Low stereo total harmonic distortion.
T.H.D.=0.02 % TYP, at f=1 kHz (L+R).
T.H.D.=0.06 % TYP, at f=10 kHz (L or R).
T.H.D.=0.12 % TYP, at =10 kHz (L+R).
© High channel separation
Sep.=55 dB TYP, at f=1 kHz.
© Built-in output stage post amplifier..
Vout=1.5 Vr.mss. TYP, at V;, =300 mV.
Vout =3.56 Vr.m.s. TYP, at V;, =700 mV,
@ Stereo-monaural switching can be made either automatically or manually from outside. The shock noise at switch-
ing is reduced considerably.
® Stereo-monaural switching operation is perfectly synchronized with a stereo indicator lamp.
® Monitoring of VCO free running frequency can be performed by directly connecting the frequency counter to No.
9 terminal.
® High signal to noise ratio.
S/N=82 dB TYP, at V;, =300 mV.
© Wide maximum input level.
Vin =700 mVrm.s, TH.D.=1 %.

PACKAGE DIMENSIONS 194 MAX
. L . (0.763 MAX.)
in millimeters {inches) . in n A A A AN A TERMINAL CONNECTION
(Ro03) 16 15 12 13 12 11 10 9] |
Ny — — - —§8 No CONNECTION | No, CONNECTION
1 2 3 4 5 6 7 8 7 1 Vee 9 | ST.LAMP & 19 kHz MONITOR
., PVVVVVNVA 2 | PREAMPINPUT | 10 | LOW PASS FILTER
T 3§I ; ™ 3 | PRE AMPOUTPUT | 11 | LOW PASS FILTER
Z~8e i 4 | POST AMPBIAS 12 | DETECTOR INPUT
Tos i : ; 5 | POST AMPBIAS 13 | LOOP FILTER
gg 4 | ] i 76 6 | R-CHOUTPUT 14 | LOOP FILTER
S8 .llt'l 200047) fj —{(03) I 7 | L-cHOUTPUT 15 | OSC RC. NETWORK
< - 05£01 Tmo2st Sk '8 | GND 16 | ST..MONO. SW & VCO STOP
(0019) (001

NOTE : Numerical values show TYP. values unless otherwise designated. o5
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FUNCTIONAL BLOCK DIAGRAM

16 15 14 13 12 11 10 9
PILOT STEREO
e T ook PRESENCE SWITCH
6 Kz DETECTOR DETECTOR LAMP DRIVER
}
r
STMONO SW 76 kHz TO 38 kHz TO 38 kHz TO
vCO STOP =1 38 KH: 19 kHz - 19 kHz
SW DIVIDER DIVIDER DIVIDER
[ A
L CH
I { POST AMP
STEREO
PRE AMP NF AMP DEMODULATOR
R CH
'R | POST AMP L‘l
1 2 3 4 5 6 7 8
ABSOLUTE MAXIMUM RATINGS (Ta=25 °C)
Supply Voltage Vee 15 \
Lamp Current I 75 mA
Package Dissipation Pp 400* mW
Operating Temperature Topt -20 to +70 °c
Storage Temperature Tstg -40 to +125 °c
*Ta=70°C
RECOMMENDED OPERATING CONDITION (Ta=25 °C)
CHARACTERISTIC SYMBOL MIN, TYP. MAX. UNIT
Supply Voltage Vece 9 12 15 v
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ELECTRICAL CHARACTERISTICS (Ta=25 °C)

(Vec =12 V, f=1 kHz, Rq =47 k2, R+L =270 mV, Pilot=30 mV)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT TEST CONDITIONS
Supply Current lce 12 20 30 mA No Signal
40 50 dB f=100 Hz
Channe! Separation Sep. 45 55 dB Pilot=30 mV | f=1 kHz
35 45 dB f=10 kHz
Voltage Gain Ay 9 13 17 dB Monaural, Vi, =300 mV*
-15 0 1.5 dB Monaural, Vi, =300 mV
Channel Balance Cc.B. in il
-1.5 0 1.5 dB Stereo, Pilot=30 mV
Monaural Total o -
Harmonic Distortion T.H.D. 0.02 0.1 % Vin =300 mv
0.02 % =100 Hz
Stereo Total T.H.D - R+L.=270 mV
Harmonic Distortion T 0.02 0.1 % Pilot=30 mV f=1kHz
0.12 % f=10 kHz
Pilot Level for Lamp On L-ON 6 12 20 mVr.m.s. Pilot Level, Rq =47 kQ
Stereo Lamp Hysteresis Hy. 6 dB Pilot Level
Capture Range C.R. +1.5 +3 % Pilot=30 mV
Ultrasonic Frequency 19 kHz Re;j. 35 dB Pilot =30 mV
Rejection 38 kHz Rej. 45 dB Pilot=30 mV
SCA Rejection SCA Rej. 70 dB Pilot=30 mV, SCA=30 mV
Maximum Input Level Vin 0.7 Vr.m.s. Monaural, T.H.D.=1 %
Signal to Noise Ratio S/N 82 ds Vin =300 mV, After LPF
Stereo-Monaural Switching v 1.4 16 v No. 16 Terminal Voltage
SW-ON Voltage s : . Where Stereo Lamp-OFF
VCO Stop Voltage Vo 7 Vee v No. 16 Terminal Voltage

Where VCO Stops

*Ay is from the output level measured at IC output terminal.

Ay can be set by the input impedance R1.
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TEST CIRCUIT FOR ELECTRICAL CHARACTERISTICS

MPX Input

Vee o——ob\&—-@
S1

For Measuring

198

4.7 uF

I—

\—
R1
47 kQ

lce

NOTES :
1. Use polystyrene capacitors for that connected to No. 15 terminal to compensate the
temperature coef. of VCO.
2. For adjusting the VCO oscillation frequency, make So open, connect the frequency
counter to No. 9 terminal 19 kHz monitor and then set by varying the semi-fixed
potentiometer VCO Adj. connected to No. 15 terminal
3. For separation adjustment, vary the semi-fixed potentiometer Sep. Adj. connected
between terminals No. 4 and No. b to set at the best point.

19 kHz Monitor
33 uF Tho —O
PL
1kQ R Vi
0.22 uF -r-—-—OS —AWVN——O
2
1 15 uF Stereo Lamp Lamp Protecting
o u Resistor
u [ ul
14 13 12 11 10 9
- #PC1161C3
0,047 4eF
1 3 4 5 6 7 8
LF' L(] |5 S R & B B |
AN
47 kQ
AN~
47 kQ
= 500 pF _ Rch-OUT
1L +
M —F
22 kQ 1 000 pF 33kQ 10 uF
10kQ 33kQ
+ /i!. Sep. Adj. LPF
10 4F 500 k2 VR
33 kQ
22kQ 10« F
A 1l A *nu-
M 3T \4
1 000 pF 33kQ " LchOUT
+ 10 kQ
100 «F 22
— +
10 uF
»
LPF BL-13 (K.K. KORIN)
VCO Adj VCO tuning semi-fixed potentiometer
Sep. Adj Separation adjusting semi-fixed potentiometer
S1 Vcc ON-OFF sw
S2 SW tor 19 kHz monitor
S3 SW for VCO stop



«PC1161C3

TYPICAL APPLICATION

19kHz Monitor
* 470 pF 33uF — o
OFF—19kHz Monitor
1 kQ
Vs=16 V 0.22 uF ——O
o__*__ob\)__ 4 Lamp Protecting Registor
Stereo Lamp
St. —Mono 1.5 uF
manual SW
D\O |J1 IJ1 ul
-0 14 13 12 11 10 9
ON— VCO STOP
= #PC1161C3
F).ou uF
1 2 3 4 5 6 7 8
T L N
MPX input
AV
Ry 47 kQ
4.7 F a7 KO
AW
47 kQ
== 500 pF . Rch-0UT
] 0 b
- 1000 pF 3 k& 10,.F
10kQ 3.3kQ
Sep. Adj. LpF
10 «F 500 kQ VR o
10 4F 33kQ
22kQ -
s I
1 000 pF 33kQ , LchouT
10kQ
100 nFZ
O Vee T 104F
+12 Vv
Ao
LPF BL-13 (K.K. KORIN)
VCO Adj. VCO tuning semi-fixed potentiometer
Sep. Adj. Separation adjusting semi-fixed potentiometer
*470 pF Polystyrene capacitor
NOTES :

When the unit is used with power supply voltage of less than 12 V, the mid- point electric
potential of the output terminals 6, 7 in the above typical application may change and
Total Harmonic Distortion at output terminal will increase.
In this case change the bias registor 47 k§2 between terminals 5, 6 and terminals 4, 7 and
keep at mid-point electric potential.
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EXAMPLE OF PRINTED-CIRCUIT BOARD (Unit : mm)

100

et i

VvCO STOP

VCO Adj.

19 kHz monitor SW
(Monitor possible
when OFF) |

3
(Bottom View)
OUTBOARD COMPONENTS MOUNTED ON A PRINTED-CIRCUIT BOARD
+Vee
stereo-monaural switching
MPX input
Rch-OUT
L.ch-QUT
(o]

Stereo Lamp

Ry1=47 kQ
R2=10kQ
R3=22 kQ
R«=10kQ
Rs=22 kQ

200

Re =47 kQ
R; =33kQ
Rs =47 kQ
Rg =33kQ
R10=1.0 kQ

19 kHz monitor

R11=15kQ
R12=33 k2
R13=33kQ
Ruu=1kQ
RL =Lamp

Protecting
Resistor

C1=100 uF
Cr=47 uF
C3=500 pF
C(=0047 uF
C5=1000 of

Sep. Adj.

Cs =1000 pF C1i=10 uF
Cr =022 uF C12=10 uF
Cs =15uF Cuz=10 uF
Cg =33 uF Ci1s=10 uF
C10=470 pF(Polystyrene

capacitor )

(Bottom View)

Sep. Adj.=500 kQ VR
VCO Adj.=5 kQ VR
BL-13=19 kHz LPF(KK KORIN)
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ON CIRCUIT GAIN

The circuit gain of the uPC1161C3 is obtained from, the input stage PRE AMP, the demodulator,
and output stage POST AMP, and can be expressed equivalently from external resister ratio by

following equation :

= (R3/Ro) + Rg
' R3 /Ry
A, = 20log (A1 - Az) (dB)

5
Ay |
Post
‘ AMP 0 Rch-OUT
2
P A
H O AS}ED Demodulator [[ d l
Ry _—l
~~ Post
AMP Lch-OUT
4
Vee 4
R3
R, ———m AAA——
R

The change of the circuit gain in case an input resister Rq has been varied is shown in the following

drowing.

-Az2) (dB)

20-log (A1

R2=10kQ

18 Ra=22 kQ
s Rs =47 kQ
1
o\

N
15 \\

™,
14 N
1‘4
12 AN
N
11 N
\\

33

39 43 47 51 56
R (kQ)

62 68
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TYPICAL CHARACTERISTICS (Ta=25 °C)
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MODULATION FREQUENCY
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TOTAL HARMONIC DISTORTION
vs. SUPPLY VOLTAGE
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8
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Ve —Supply Voltage —V
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SUPPLY VOLTAGE
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TOTAL CURRENT DRAIN vs.
SUPPLY VOLTAGE (NO SIGNAL)

PILOT LAMP INPUT LEVEL FOR
LAMP ON vs. SUPPLY VOLTAGE

(PILOT ONLY)
>
E
23 Lis
o
T2 214
| ]
g2 = -3
— pu =3
S 20 =z
= /A 3 12
g 19 11
3 5
18 210
S 17 g
© 16 N § 8
15 7
14 g
6 8 10 12 14 16 3 b 3 10 12 14 16
Ve —Supply Voltage—V Vcc—Supply Voltage—V
PILOT LAMP INPUT LEVEL FOR PILOT LEVEL AND AMBIENT
LAMP OFF vs. SUPPLY VOLTAGE TEMPERATURE vs. CAPTURE
(PILOT ONLY) RANGE
z
i
&9 %
g
< 8 80
Z 270
7 E
ha 6 L oo b —20°C
g 'g-; 20 ° 1
Y > . 25 °C
:3{5 250 { 2,c yi—
° . 75 °C
2, 2 75 °C N
g o
53 g%
B2 Y
& N 4
uwl 10 \
w
So 0
6 8 10 12 14 16 —5 —4 —=3 —2 —1 0 +1 +2 +3 +4 +5
Ve —Supply Voltage —V C.R.—Capture Range—%
CAPTURE RANGE vs. AMBIENT PILOT LAMP INPUT LEVEL FOR
TEMPERATURE (PILOT =30 mV) LAMP ON-OFF vs. AMBIENT
TEMPERATURE
+5
z14
+4 £ 13
=]
3 2 ON
[ En
<]
5 -
S+1 = 10
S0 29
2 £
Ll,"’—l g. 8
. <
572 27
p v
3 £ 6 OFF
—4 S 5
=
— a3
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Ta—Ambient Temperature—"C
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% 1850

FREE-RUNNING FREQUENCY DRIFT
vs. AMBIENT TEMPERATURE

Put into temperature
test chamber only IC
(exclude external
™ components)

™

40
—20—10 0 10 20 30 40 50 60 70

Ta—Ambient Temperature—"C
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BIPOLAR ANALOG INTEGRATED CIRCUIT

¢+rPC1235C

FM MULTIPLEX STEREO DEMODULATOR
SILICON BIPOLAR MONOLITHIC INTEGRATED CIRCUIT

DESCRIPTION

The uPC1235C is a semiconductor integrated circuit for FM multiplex demodulator developed for high class stereo FM tuners.
As the IC adopts a PLL (Phase Locked Loop) system, complexity of control usually experienced when using conventional
external coil is eliminated and the demodulator can easily be constructed by simply controlling the external semi-fixed potenti-
ometer. Internal circuits are composed of a stereo demodulator, a lamp driver, an input stage pre-amplifier that is capable of
establishing variable input signal levels, a VCO (Voltage Controlled Oscillator) constituting PLL, a phase comparator, a LPF
(Low Pass Filter), a frequency divider, and a DC amplifier. A stereo-monaural automatic switching circuit, a circuit for manual
switching, VCO forced stop circuit etc. are built-in.

FEATURES
® As the coil can be omitted by the adoption of PLL system, reducing the number of external components and con-
trolling procedures are made possible.

® | ow monaural total harmonic distortion.
T.H.D.=0.01 % TYP,, at f=1 kHz.

T.H.D.=0.03% TYP., at =10 kHz.
@ Low stereo total harmonic distortion.
T.H.D.=0.02% TYP., at f=1 kHz (L+R)
T.H.D.=0.06 % TYP., at f=10 kHz (L or R).
T.H.D.=0.12% TYP., at f=10 kHz (L+R).
® High channel separation.
Sep.=55dB TYP., at f=1 kHz.
© Built-in output stage post amplifier.
Vout=1.2 Vr.m.s. TYP,, at V;, =300 mVr.m.s.
Vout=3.6 Vr.m.s. TYP,, at V;, =900 mVr.m.s.
© Stereo-monaural switching can be made either automatically or manually from outside. The shock noise at switching
is reduced considerably.
@ Stereo-monaural switching operation is perfectly synchronized with a stereo indicator lamp.
® Monitoring of VCO free running frequency can be performed by directly connecting the frequency counter to No. 9
terminal, '
® High signal to noise ratio.
S/N=89 dB TYP., at V;,=300 mVr.m.s.
@ Wide maximum input level.
Vin =900 mVr.ms., T.H.D.=1 %.
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ABSOLUTE. MAXIMUM RATINGS (Ta=25 °C)

Supply Voltage Vce 15

Lamp Current IR 75

Package Dissipation Pp 400*

Operating Temperature Topt -20 to +70

Storage Temperature Tstg -40 to +125
RECOMMENDED OPERATING CONDITION (Ta=25 °C)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT

Supply Voltage Vee 9 12 15 \Y

ELECTRICAL CHARACTERISTICS (Ta=25 °C)

(Vee=12V, =1 kHz, R1=47 k{2, R+L=270 mVr.m.s., Pilot=30 mVr.m.s.)

\Y
mA
mW

°c
°c

* Ta=70°C

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT TEST CONDITION

Supply Current Icc 12 20 30 mA Non Signal

40 50 dB =100 Hz
Channel Separation Sep. 45 55 dB Pilot=30 mVr.m.s. f=1 kHz

35 45 dB f=10 kHz
Voltage Gain Ay 8 12 16 dB Monaural, * V=300 mVr.m.s.

-1.5 0 1.5 dB Monaural, Vj3=300 mVr.m.s.
Channel Balance C.B.

-1.5 0 1.5 dB Stereo, Pilot=30 mVr.m.s.
Monaural Total T.H.D. 0.01 0.08 % Vin=300 mVr.ms.

Harmonic Distortion
0.02 % =100 Hz
Stereo Total " R+L=270 mVr.m.s.
Harmonic Distortion T.H.D. 0.02 0.1 % Pilot=30 mVr.m.s. =1 kHz
0.12 % =10 kHz
Pilot Level for Lamp On L—ON 6 12 20 mVr.m.s. Pilot Level, R1=47 kQ
Stereo Lamp Hysteresis Hy. 6 dB Pilot Level
Capture Range C.R. +1.5 +3 % Pilot=30 mVr.m.s.
Ultrasonic Frequency 19 kHz. Rej. 35 dB Pilot=30 mVr.m.s.
Rejection 38 kHz. Rej. 45 dB Pilot=30 mVr.m.s.
SCA Rejection SCA Rej. 70 dB Pilot=30 mVr.m.s., SCA=30 mVr.m.s.
Maximum Input Level Vin 0.9 Vr.m.s. Monaural, T.H.D.=1 %
Signal To Noise Ratio S/N 81 89 dB Vin=300 mVr.m.s., After LPF
Stereo-Monaural Switching v 1.4 16 v No. 16 Terminal Voltage
SW-ON Voltage s : : Where Stereo Lamp-OFF
No. 16 Terminal Voltage

VCO Stop Voltage Vo 7 Vee \4 Where VCO Stops

* Ay is obtained from the output level measured at the output terminals of the IC.
Ay can be varied by R{ which is the input impedance of the IC.
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FUNCTIONAL BLOCK DIAGRAM

16 I J 15 I 14 I 13 J 12 1T] 10
, 1 |
vCO PHASE LOCK gg-OST c ngl?gg
ESENCE
76 kHz DETECTOR DETECTOR LAMP DRIVER
|
ST-MONO. SW gg ::z T0 33 kHz TO 38 kHz TO
] 4 19 kHz 19 kHz
> VCO STOP.sSW DIVIDER DIVIDER DIVIDER
L }
L CH
{ e , POST AMP
STERE
PRE AMP NF AMP 0
DEMODULATOR R oH
L l POST AMP
1 2 3 4 5 6 7
TERMINAL CONNECTION
No. CONNECTION No. CONNECTION
1 | Vee 9 | ST. LAMP & 19 kHz MONITOR
2 | PRE AMP INPUT 10 | LOW PASS FILTER
3 | PRE AMP OUTPUT 11 LOW PASS FILTER
4 | POST AMP BIAS 12 | DETECTOR INPUT
5 | POST AMP BIAS 13 | LOOP FILTER
6 | R-CH OUTPUT 14 | LOOP FILTER
7 | L-CH OUTPUT 16 | 0SC RC. NETWORK
8 | GND 16 | ST.-MONO. SW & VCO STOP
PACKAGE DIMENSIONS (Unit: mm)
19.4 MAX.

N N N A A A A

R1

6.5

RV VAR VALY ALY BV RN

55 £0.2

4.5 MAX

3.2 MIN3

NOTE:

1.2

0.5+0.1

Numerical values show TYP, values unless otherwise designated.
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TEST CIRCUIT FOR ELECTRICAL CHARACTERISTICS

19kHz Monitor

470 pF 3.3ufF
4
1kQ
0.22uF
”
Z Stereo Lamp  Protecting
L5uF Resistor
o b o %
Vs S3
a FLI
14 13 12 11 10 9
=0.0
==0.047 nPC1235C
uF
1 2 3 4 5 6 7 8
Ll I o o U
MPX. Input
O—a AVAVAV M—VVv 1
4.74F Ri 47kQ
47k W
47k
== 500pF R Rch-OUT
1 o
22 kQ 1000pF 3.3kQ 10uF L
10kQ 23.3k0
97
+ /g\Sep. Adj. LPF
104F 500kQ &
<> Q
10uF 3.3k
" "\O__@ 22kl " H—
ccoO—>o
$1 o 1000pF 3.3k0 , Lch-OUT
For Measuring 10k 7]7
Icc 100 «F ZZ
A R +
10uF | —
7
LPF BL-13 (K.K KORIN)
VCO Adj VCO tuning semi-fixed potentiometer
Sep. Adj Separation adjusting semi-fixed potentiometer
S Vce ON-OFF SW
S, SW for 19 kHz monitor
S, SW for VCO stop

NOTES:

1. Use polystyrene capacitors for that-connected to No. 15 terminal to compensate the temperature coef. of VCO.

2. For adjusting the VCO oscillation frequency, make S; open, connect the frequency counter to No.9 terminal 19 kHz monitor
and then set by varying the semi-fixed potentiometer VCO Adj. connected to No. 15 terminal.

3. For separation adjustment, vary the semi-fixed potentiometer Sep. Adj. connected between terminals No. 4 and No. 5 to set at

the best point.
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TYPICAL APPLICATION

210

19kHz Monitor

’ O
33kF OFF +19KHz
monitor /1/
RL Vi
VsZ 1.6V 0.224F F——°>\°_
0__—_5\0__ st.lamp e
ON — st. ~mono 1.5 uF| "
forced SW Lamp Protecting Resister
- m| i
ON—VCO STOP J 14 13 12 11 10 9
0047 ) xPC1235C
uF
1 2 3 4 5 6 7 8
L LH TF' |
MPX. Input
s —AW—
4.7uF Ri 47kQ
47k
M\
47kQ2
== 500pF o Rch-OUT
+—W\ It
. 22kQ 1000pF 3.3k 10u4F
10kQ 3.3k0
+ /g Sep. Adj. LPE
104FZ 500kQ
. 10uF 3.3k
22kQ +
o I ——p—
1000 pF 3.3kQ2 , Lch-OUT
Q
V 100 uF JFJ" 0% ,l,
o ¢ - +
+12V
10uF | —
LPF BL-13 (K.K KORIN)
VCO Adj. VCO tuning semi-fixed potentiometer
Sep. Adj. Separation adjusting semi-fixed potentiometer
*470 pF Polystyrene capacitor
NOTES:

When' the unit is used with power supply voltage of less than 12 V, the mid-point electric potential of the output terminals 6, 7 in
the above typical application may change and Total Harmonic Distortion at output terminal will increase.
In this case change the bias registor 47 k2 between terminals 5, 6 and terminals 4, 7 and keep at mid-point electric potential.



«PC1235C

ON CIRCUIT GAIN

The circuit gain of the uPC1235C is obtained from, the input stage PRE AMP., the demodulator, and output stage POST
AMP., and can be expressed equivalently from external resister ratio by following equation:

A1=.—FT; .

Ay= 20 log (A;-A;) (dB)

Az=

24 (R3/R2)
R3/R2

+ R3

5
\ A1l
Post
Reh-OUT
[ AMP 6
2 PRE Demodu- A2
[=1 A |
H V;/:'—C AMP lator
7
Post Lch-OUT
AMP
4
Vec O————W- it
R3
R2 VW
R3

The change of the circuit gain in case an input resister R; has been vari

ed is shown in the following drowing.

18
R=10 kf
17 R=22 k2
R=47 kQ
16

15 \
14

3 N
| \
< 13 N
<
» 12
°
L n
I \
10 \\
9 \
N
8
33 39 43 47 51 56 62 68

R1—kQ
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EXAMPLE OF PRINTED-CIRCUIT BOARD (Unit: mm)

L 100

[=)
O
(Bottom View)
OUTBOARD COMPONENTS MOUNTED ON A PRINTED-CIRCUIT BOARD
stereo-monaural switching +vee
veo stoP . ° MPX input
Rch-QUT
-
1
|
]
I
)
i
19 kHz monitor SW
(Monitor possible Lch-OUT
when OFF)E
(Bottom View)
Stereo Lamp 19 kHz monitor Sep. Adj.
R1=47 kQ Re =47 kQ Ru=15kQ C1=100 u4F .Ce =1000 pF Cu=104F Sep. Adj. =500 kQ VR
R2=10kQ R7 =3.3kQ R12=3.3kQ C2=4.7 uF C7 =0.22 4F C12=10 4F VCO Adj.=5kQVR
R3=22kQ Rs =47 kQ R13=3.3kQ C3=500 pF Cs =15 uF Ci13=10 4F BL-13=19 kHz LPE(K.K KORIN)
Ra=10kQ R9 =3.3kQ R14=1.0kQ Ca=0.047 uF Co =3.3 uF C1a=10 4F
Rs=22 kQ Ri10=1.0kQ Rt =Lamp Cs5=1000 pt C10=470 pF(Polystyrene
Protecting capacitor)
Resistor
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TYPICAL PERFORMANCE CHARACTERISTICS

Sep. — Separation — dB

T.H.D. — Total Harmonic Distortion — %

T.H.D. — Total Harmonic Distortion — %

SEPARATION vs.
MODULATION FREQUENCY

70

60

50

40

30

20

10

05
0.3
0.2

0.1

0.05

0.03
0.02

0.01

-

0
30 50 100 200300500 1k 2k 3k 5k 10k 20k30k

f — Modulation Frequency — Hz

TOTAL HARMONIC DISTORTION
vs. MODULATION FREQUENCY

(STEREO)
[,
I,'I
I—Lsub ey
— \\ _'
TR
Lonly | [Ronly

30 50 100 200300500 1k 2k 3k 5k 10k 20k30k

0.5
0.3
0.2

0.1

0.05

0.03
0.02

0.01

f — Modulation Frequency — Hz

TOTAL HARMONIC DISTORTION
vs. MODULATION FREQUENCY

AIN
d
r MONQ
R 5 il
L ] 1
U TTn—=~- :__'~ _ e
I

30 50 100 200300500 1k 2k 3k 5k 10k 20k30k

f — Modulation Frequency — Hz

T.H.D. — Total Harmonic Distortion — %

T.H.D. — Total Harmonic Distortion — %

TOTAL HARMONIC DISTORTION vs.
MAIN SIGNAL INPUT VOLTAGE

f=1 kHz

'MONQ

1.0

0.5

0.3

0.2

o
s

==

0.05

0.03

RN
=\NEZ
\l
\

\

0.02

AN

0.01

NS

0.005

0 01 020304 05 06 0708 0910

Vin — Main Signal Input Voltage — Vr.m.s.
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0.5

0.3
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SUPPLY VOLTAGE
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1

!

\
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| 1)
T

\

IR ONLY
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\r—" o0

MONO R
I
]
8 10 12 14 16 18

Vee — Supply Voltage —V
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T.H.D. — Total Harmonic Distortion — %

0.005

C.B. — Channel Balance —dB

C.B. — Channel Balance —dB

0.05

0.03

TOTAL HARMONIC DISTORTION vs.
MAIN SIGNAL INPUT VOLTAGE

f=1 kHz

1.0

"l

0.5

0.3

0.2

0.1

P

F]
[@]
2
—
=<

\%5"

N\SuB-L

0.02 R

!
T
Hi
1
1
\
\
a
/N

|
"L-ONLY

0.01

0 01 020304 0506 07 08 09 1.0
Vin — Signal Input Voltage — Vr.m.s.

CHANNEL BALANCE vs. SUPPLY
VOLTAGE

f=1 kHz

+3
+2

+1

6 8 10 12 14 16
Veoc — Supply Voltage —V

CHANNEL BALANCE vs.
MODULATION FREQUENCY

+4
+3
+2
+1

-1
-2
-3

36 50 100 200300500 1k 2k3k 5k 10k 20k30k

f — Modulation Frequency — Hz

Sep. — Separation — dB Sep. — Separation — dB

Ay — Total Gain—dB

SEPARATION vs. SUPPLY

VOLTAGE
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Vce — Supply Voltage —V

SEPARATION vs. SIGNAL INPUT

VOLTAGE
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Vijn — Signal Input Voltage — Vr.m.s.

TOTAL GAIN vs, SUPPLY
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Vee — Supply Voltage — V



4PC1235C

Icc — Total Current Drain — mA

L-OFF — Pilot Lamp Input Level for Lamp Off — mVr.m.s.

C.R. — Capture Range— %

TOTAL CURRENT DRAIN vs.
SUPPLY VOLTAGE (NO SIGNAL)

23

22

21

20

19

18

15

14

6 8 10 12 14 16

Vee — Supply Voltage —V

PILOT LAMP INPUT LEVEL FOR
LAMP ON vs: SUPPLY VOLTAGE
(PILOT ONLY)

6 8 10 12 14

+5

+4

+3

+2

+1

5
—20—-10 O 10 20 30 40 50 60 70

Vcc — Supply Voltage —V

CAPTURE RANGE vs. AMBIENT
TEMPERATURE (PILOT =30 mVr.m.s.)

16

Ta — Ambient Temperature — °C

L-ON — Pilot Lamp Level for Lamp On —mVr.m.s.

PILOT — Pilot Level — mVr.m.s.

PILOT — Pilot Lamp Input for Lamp On-Off — mVr.m.s.

15

14

13

12

11

10

PILOT LAMP INPUT LEVEL FOR
LAMP OFF vs. SUPPLY VOLTAGE
(PILOT ONLY)

6 8 10 12 14
vce — Supply Voltage —V
PILOT LEVEL AND AMBIENT

TEMPERATURE vs. CAPTURE
RANGE

16

90

80

70

60

50

a0

30

A e
A

20

10

N 4

=

14

13

12

11

10

C.R.— Capture Range — %

PILOT LAMP INPUT LEVEL FOR
LAMP ON-OFF vs. AMBIENT
TEMPERATURE

0
-5 -4 -3 -2 -1 0 +1 +2 +3 +4 +5

ON

OFF

4—20 -10 0 10 20 30 40 50 60

Ta — Ambient Temperature — °C
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4f — Free-Running Frequency Drift — kHz

19.30
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19.10

19.00

18.90

18.80
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18.50

18.40

FREE-RUNNING FREQUENCY DRIFT
vs. AMBIENT TEMPERATURE

Put into temperature
test chamber only IC
(exclude external parts)

™

—-20-10 O 10 20 30 40 50 60 70
Ta — Ambient Temperature — 'C

4f —Free-Running Frequency Drift — kHz
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18.8

FREE-RUNNING FREQUENCY

DRIFT vs. SUPPLY VOLTAGE

8

10 12
Vce — Supply Voltage —V
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BIPOLAR ANALOG INTEGRATED CIRCUIT

+PC1224H

HIGH SUPPLY VOLTAGE LOW NOISE DUAL PRE AMPLIFIER

DESCRIPTION
The uPC1224H is a monolithic integrated circuit and a dual pre amplifier designed for the low-end class to the middle
class Hi-Fi audio sets and in an 8-pin single in-line plastic (SIP) package.
The circuit inside of uPC1224H is composed of the two stage differential amplifiers acting as a voltage amplifier stage
and the SEPP (Single End Push Pull) circuit acting as a final stage.

FEATURES
e (PC1224H has a dual pre amp in an 8-pin SIP package, so that it has a merit of design and assembly of small sets.
@ Very low noise. 0.815 uVr.m.s. TYP. (Rg=0£2, Ay=36dB at 1 kHz, RIAA, without Filter)
e Low distortion. 0.0024 % TYP.(Vec=+22V, Vg=1Vr.ms., R =10k, f=1kHz)
® Wide input dynamic range. 222 mVr.m.s. TYP. .
(Vce =22V, T.H.D.=0.1 %, f=1kHz, A,=36dB)
e MPC1224H can drive a lower impedance load because its final stage is the SEPP circuit.
BLOCK DIAGRAM & PACKAGE DIMENSIONS (Unit : mm)

CONNECTION DIAGRAM

+Vee Outy NFB1 INy —Voc IN2 NFB2 Out2

*1 Regulated Power Supply

19.5 MAX. 2.8+0.2
1T c1
<[ P> -y T
3 %
<| %
[ ] EHE
1| ]2 3] |4 Ls 6] [7] I8 J ©| o

Ak -

1.2£0.1 6.7 MAX. 0.25 1+0.1
1.2

254+0.2

17.78
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ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Supply Voltage Vee +25 \)
Allowable Power Dissipation Po Ta=65°C 330 mW
Differential Mode Input Voltage Vip +10 A
Common Mode Input Voltage Viem to = Vee \
Operating Temperature Topt —20 to +65 °c
Storage Temperature Tstg —40t0+125 °c
RECOMMENDED OPERATING CONDITIONS (Ta=25 °c)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
Supply Voltage Vee +10 +22 +24 v
Input Bias Resistance RiN 20 50 100 k2
Load Impedance RL 1 10 100 kS
Closed Loop Voltage Gain Ay 15 36 dB
ELECTRICAL CHARACTERISTICS (Vge =122V, R =10k, Ay=36dB, RIAA, Ta=25 °c)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT TEST CONDITIONS
Quiscent Circuit Current Ice 3 55 mA
Open Loop Voltage Gain Avo 80 100 dB Vo =0.1 Vrms.
Total Harmonic Distortion T.H.D. 0.0024 0.03 % Vo=1 Vrms,, f=1kHz
Maximum Output Voltage Vom 12 14 Vrms. T.H.D.=0.1%, f=1kHz
Equivalent Input Noise Level NL 08 16 uVr.ms. Rg =0 2, without Filter
Common Mode Reduction Ratio C.M.R. 920 dB Rin =10k
Supply Voltage Reduction Ratio | SVR ot ((:’) dB RIN =10k, fripple = 100 Hz
Channel Separation Ch. sep. 90 dB Vo =10 Vrms,, f=1kHz
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TEST CIRCUIT

swi
1 2
——0
@ 0+22V
+
330 4F
®
@ @ \ 560 0 33 4F
uPC1224H >—®——._.._W'_+H
/ or8
6800 pF 1930 pF 10 K9S Vv QH}
510 kQ| 39 k@
_I\/W AWy
+ 20— M
1000 uFzz 47 uF SW4 510 KQ
20 _
50 8 +330 uF
T 7J7 7J7'
0-22 V
SW1 SW2 sw3 sw4
lcc 2 2 2 1
Ayo 1 1 1 2
T.H.D. 1 1 2 1
VoM 1 1 2 1
NL 1 2 2 1
TYPICAL APPLICATION CIRCUIT
47 uF 51?"kQ 39 k2
820 @ Ly}
LA —
560 @ 3.3 4F
10 4F —W— N -O L-ch OUTPUT
- | 10 kQ
L-ch INPUT © -+ r !
247 kQ
-22 VO—-———; — yP01224H = +22 V
10 uF % ; %330 F
e 330 uF45+ I u

6800 pF 1930 pF
i

560 0 , 33 uF
8 w—ft- O R-ch OUTPUT

10 kQ

NV\—

510 kQ 39 kQ
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TYPICAL CHARACTERISTIC
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VOLTAGE GAIN vs. FREQUENCY

R —Load Impedance — Ohms

120 Vcc: +22V
V=01 Vrms.
RL=10 kQ
N
@ 100 ~
b N
[ =4
& 80 \\‘
" N
g N
S 60 ‘N
| P
> N
< 40 \‘
20 10 2030 50 100 200300500 1 k 2 k3 k5 k 10 k20 k30 k50 k100 k
f — Frequency — Hz
TOTAL HARMONIC DISTORTION vs.
OUTPUT VOLTAGE
! vee=t22 V
Ay=36 dB
0.5 (at 1 kHz RIAA)
RL=10 k@
0.3
0.2
X
|
5 01
i<
2
v
& 005
o
)
g 0.03\
E 0.02 \\ =20 kHz
T N
:“-3 h“
2 001 \
|
2 0005 \\ \\2’2?/
[
0.003 N i %
0.002 AN /
. 1 kHz V4
/
0.001
01 0205 1 2 3 4 5 10 20 30
Vout — Output Voltage — Vr.m.s.
MAXIMUM OUTPUT VOLTAGE
vs. LOAD INPEDANCE
18
THD.=0.1 %
f=1 kHz
16
>
I
E /,/
5
a 12 1
3 //
E
£ 10—A
]
=
|
= 8
L
A
1k 2k 3k 5k 10 k 20k 30k 50 k 100 k

VoM — Maximum Output Voltage — Vr.m.s.

MAXIMUM OUTPUT VOLTAGE vs. FREQUENCY

vee=+22 V
THD.=0.1 %
RL=10 kQ

0 2030

VoM — Maximum Output Voltage — Vrm.s.

Av — Voltage Gain— dB

50

100 20

0300 500

f — Frequency — Hz

Tk 2k3k 5k 10k 20 k30 k50 k

MAXIMUM OUTPUT VOLTAGE
vs. SUPPLY VOLTAGE

f=1 kHz
TH.D.=0.1 %
RL=10 kQ

e

v

—
N

—
o

& O

pod

Vd

+2 +4 6 18 +10 £12 £14 +16 18 20 +22 +24
+ Vog — Supply Voltage —V

VOLTAGE GAIN vs.

SUPPLY VOLTAGE

120

V=01 Vrms.
{=50 Hz

100

80

60

40

_\\

20

0

+2 +4 16 +8 +10 +12 +14 +16 +18 +20 £22 +24

+Vee — Supply Voltage—V
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Ch.sep — Channel Separation — dB

CIRCUIT CURRENT vs.
SUPPLY VOLTAGE

5
VIN=0
< 4
E
1
- f—t
5 L1/
5
s 1 If
.‘g
£ 2
[&]
1
Q
o
1
0 2 14 16 +8 £10 +12+14 £16 £18 +20 +22 +24
+VCC — Supply Voltage —V
CHANNEL SEPARATION vs. FREQUENCY
120
Veg=t22 V
100 ~——_| Voutr=10 Vrms.
/' —
/1 )
80
60
40
20
0
10 2030 50 100 200300 500 1k 2k3k 5k 10k 20k30k50k 100k

f — Frequency — Hz

SV.R. — Supply Voltage Rejection —dB

SUPPLY VOLTAGE REJECTION
vs. SUPPLY VOLTAGE

70 'ripple'=100 Hz
RINS10 kQ

€0 SVR(+)

|t
50
40
30

SVR(-) _l
20
/
/(

10
0 +2 +4 6 +8 +10 +12 £14 +16 +18 +20 +22 +24

+Vcg — Supply Voltage—V
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BIPOLAR ANALOG INTEGRATED CIRCUIT

+PC1188H

20 W AUDIO POWER AMPLIFIER

222

DESCRIPTION
The uPC1188H is a monolithic integrated circuit and a power amplifier designed for Hi-Fi audio sets and in a 10pin
Single In-Line plastic package. uPC1188H can provide 20 W (TYP.) to 8 ohms at 1 % T.H.D. and * 22 V Supply voltage.

FEATURES

® High output power. 20W TYP. (Vec =22V, Apy=40dB, f=20 Hz ~ 20kHz, RL.=8 2, T.H.D.=1 %)
20WTYP. (Vcc=%+22V, Ay=275dB, f=20 Hz ~ 20 kHz, R_.=8 £2, T.H.D.=0.5 %)

® Low distortion. 0.02% TYP. (Vcc =+22V, Ay=40dB, f=1kHz, R =8 £, Pout=5.0W)
0.005 % TYP. (Vcc =22V, Ay=275dB, f=1kHz, RL=8£2, Pout=5.0W)

© Wide frequency band width. f=260kHz (—3 dB)

® 4PC1188H has a muting function which eliminates pop on noise and the thermal and the over current protection

circuit.

® Available for NFB tone control amp.

BLOCK DIAGRAM Muting +Vee
() G
Thermal Protection Constant Current
Source
=]
[=%
s
] 3
3
Bias Circuit Muting Circuit Bias Circuit Current Limitter @
2
a
INPUT (10 Differential Amp H S H
Circuit for level . —{ D £
shift and Pre Driver 3
phase inverse
Constant Current ‘?;_
Current Limitter s
Source [}
3
(2]
4
£
=
(s ()—(5) @4
N \ —/
NFB N———

-V
Phase Compasation cc
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ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Supply Voltage {(Quiescent} Vce + 30 \")
Circuit Current Iccipeak) 5 A
Package Dissipation Po 30* w
Operating Temperature Topt ~20 10 +70 °c
Storage Temperature Tetg —55to +150 °c
Thermal Resistance Junction to Case Rth(j-c) 3 °c/w
* T1ab=60"C
RECOMMENDED OPERATING CONDITIONS (Ta=25 °C)
CHARACTERISTIC MIN. TYP. MAX. UNIT

Operating Supply Voltage +17 +22 +23 \

Input Impedance 47 56 100 k2

Closed Loop Voltage Gain 26 40 dB

Load Impedance 4 8 19/

ELECTRIC CHARACTERISTICS (Vcc=+22V, Ay =40dB, R, =8, Rg =600 2, Ta=25°C)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT TEST CONDITIONS
Output Offset Voltage Vio —-100 0 +100 mV No Signal
Circuit Current Icc 30 60 120 mA No Signal
Output Power Po 16 18 w T.H.D.=05%, f=20 Hz — 20 kHz
Open Loop Voltage Gain Avo 65 75 dB Po=03W, f =1kHz
Total Harmonic Distortion T.H.D. 0.1 0.3 % Po=10W, f=20Hz —20 kHz
Output Noise Voltage NV 04 1.0 mV RG =2.2kQ, No Filter
Power Band Width P.B.W. 250 kHz Po=0.3W, —3dB
Supply Voltage Rejection Ratio S.V.R. 50 56 dB RG =2.2kQ, fripple =100 Hz
PACKAGE DIMENSION
Unit: mm
Typical value unless otherwise noted
32.0 MAX.
5.0 MAX
240 +0.2 CONNECTION DIAGRAM
1R 1 OUTPUT
C) 2 NC
> +V
.__] - - [ _ _:g__c;) _g 3 CcC
‘ R 13 o 4 MUTING
—_— w
O S 5 PHASE COMP
= \:J 6 PHASE COMP
] "-l 25 7 INPUT
z
= 8 NFB
3 03 9 GND
- - 10 -Vece
H*—0.7510.1
1.4 MAX.

223



«PC1188H

224

TEST CIRCUIT

33;‘F. 22pF
qt

SWI1.

+VCC=22 v

22,F
+ -H
" 14H
«PC1188H >—@ || : Il
10Q
(® I
0 wln|lO O O
VIVM TH.D. | DVM
100k © 0. [0
SWa. W ﬁ: 0.014F
2 1 1 |
o 0.1,F
4704F 1kQ
" 22,F
+
m AN S
‘o
-Veec=-22v
NOTE: Turn on plus and minus power supply at the same time or minus power supply at first.
ITEM SYMBOL SW1 sw2 Sw3
Circuit Current Icc 2 3 1
Output Offset Voltage Vio 1 3 1
Output Power Po 1 1 1
Open Loop Voltage Gain Avo 1 1 2
Total Harmonic Distortion T.H.D. 1 1 1
Output Noise Voltage NV 1 2 1
Supply Voltage Rejection Ratio SVR 1 2 1
APPLICATION CIRCUIT +22y
(o]
"Muting Circuit for l'_zT*'—;SE.9:51 + 33uF 22pF
pop on noise elimination > 0.14F
| § S
1 4 6 X 5
s ®
100k @
+
INPUT 7 1eH
22uF 2100k0 'fc':‘o'\l
©PC1188H 1 1 ]
10Q
8 10Q Speaker
100kQ (9 10 RL=8 ohms
1kQ -
- 0.14F 0.014F
22,F
(L r
—-22V
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TYPICAL CHARACTERISTICS (Ta=25 °C)

30

20

10

Po — Power Dissipation — W

80

70

60

50

40

30

Ay — Voltage Gain —dB

20

10

0

POWER DISSIPATION vs. AMBIENT TEMPERATURE

Al Panel t=2 mm
P With Silican Glyce
0”6,}
e
S
(d ‘%*
Lom %e
s, \\\J
VY405 s o, — ‘0 n
Cme; . /w) /“y
FASZTy |
O
Free Air(gj_5 =31.25 ‘C,w)—1
I T
25 50 75 100 125 150

Ta — Ambient Temperature —°C

VOLTAGE GAIN vs. FREQUENCY

T TTTTT TTTT] veo=122 V
Open Loop Voltage Gain(470 »F) Pout =0.3 W
% ™
/ Ny
AN
™
N,
Closed Loop Voltage Gain L
]

10 203050 100 200300500 1k 2K 3K5KI0K20 K30 K50 K100k 0K 1M
200 k 500 k
f — Frequency — Hz

TOTAL HARMONIC DISTORTION
vs. OUTPUT POWER

Vec=zx22 v
Ay =40 dB
RL=8 @

05
03
0.2 o
Z /'
1=20 kHz _L—""] /’
01
20 Hz / I
*

0.05 - | 7

0.03 1 kHz 74
0.02

T.H.D. — Total Harmonic Distortion — %

0.01

0.005

0.003

0.002
01 0203 05 1 2 3 5 10

Po — Output Power — W

20 30

Po — Qutput Power — W

26
24
22
20
18
16
14

10

©C N O ®

OUTPUT POWER vs. FREQUENCY

vee=+22 v

THD.=05 %

Ry =8 7] Av=40dB

A

\
\

TH.D. — Total Harmonic Distortion — 9

10 2030 50 100 200300500 1k 2k3kS5k 10k 20 k30 k 50 k 100 k
f — Frequency — Hz

TOTAL HARMONIC DISTORTION
vs. OUTPUT POWER

Vee=x22V
5 Av =40 dB
RL=4 Q
3
2
‘ 7]
05 H

03 /]

0.2 T

0.1 =

A /
005 1z _F

0.03
0.02

0.01

0.005

0.003

0.002
01 0203 05 1 2 3 5 10

Po — Output Power — W

20 30
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TOTAL HARMONIC DISTORTION TOTAL HARMONIC DISTORTION
vs. OUTPUT POWER vs. OUTPUT POWER
Vee=122V vee=122 V
s Ay =275 dB 5 Av=27.5 dB
RL=8 @ RL=4 ©
X 1 N 1
| | /
= o
S 05
g ~§ 05 L
z 03 2 03
0.2 a
2 g Q 02
S c
E o1 / E 01
z g 0 ]
£ o005 £ ! /]
»? 1=20 kHz > d / »? 005 f=20 Hz P
003 — 20 kHz
a . Vr l Q 0.03 s__._-r'
E 0.02 w —— 20 Hz // |:E 0.02 \\ 1 kHz
001 ™ \I\T— y L (
N T T [/ 0.01
1 kHz™
0.005
0.005
0003 0.003
0.002 :
01 0203 05 1 2 3 5 10 20 30 0.002
ol 0203 05 1 2 3 5 10 20 30
Po — Qutput Power — W
Po— Output Power — W
TOTAL HARMONIC DISTORTION
vs. FREQUENCY POWER DISSIPATION vs. OUTPUT POWER
30
Vee=+22 V I Vee=:22V
5|Av =40 dB R L 0 f=1 kHz
N 3fRL=8 @ = L=
S S 20
g 1 7 8 -
2 i z
Z o5 7/ a 8¢
o 03 4 5 P —
§ 02 / S 10
£ w f !
2 74 e
s 0.05 - Pout= OIW .
(=] P
rT 0.03 - W
g 002 0 2 4 10 12 14 16 18 20 22 24
»:—:: . 0.01 Po — Output Power — W
0.005
0.003
0.002 565673550 100 200300500 1K 2 K3 K5 k 10 K20 & 30 K50 K100 k

f — Frequency — Hz
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V|0 — Output Offset Voltage —mV
Icc — Quiscent Circuit Current — mA

NV — Qutput Noise Voltage — mVr.m.s.

150

—
o
(=]

3]
(=]

3.0

20

1.0

0

OUTPUT OFFSET VOLTAGE, CIRCUIT CURRENT
vs. SUPPLY VOLTAGE

Po —Output Power —W

30
4
/
/RL=8 Q
20 /
Po (f= kHz ) / 42
THD.=05 % [7/ P ]
A 1
lec| | 1
Y/
10 /
V Vio
7
0 £10 +20 +30

Vee — Supply Voltage —V

OUTPUT NOISE VOLTAGE vs. INPUT IMPEDANCE

Vec=zx22 V

Av =40 dB
Without Filter

I
?

20 30 50 100 200300500 1k 2k3k5k 10 k20 k30 k50 k100 k

RG — Input Impedance — @

SV.R. — Supply Voltage Rejection Ratio—dB

80

70

60

50

40

30

20

10

SUPPLY VOLTAGE REJECTION RATIO

vs. SUPPLY VOLTAGE

fripple=100 Hz
vripp|e =300 mVp—p
RG=2.2 kQ
—
+10 +20 +30

Vce — Supply Voltage—V
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BIPOLAR ANALOG INTEGRATED CIRCUIT

uwPC1238

10 W AF POWER AMPLIFIER
SILICON BIPOLAR MONOLITHIC INTEGRATED CIRCUIT

228

The uPC1238 is an audio power amplifier designed for median Hi-Fi stereo set and TV set sound power amplifier.

This device can provide 8.4 watts to 8 ohm at 1 % T.H.D. and £13 V supply voltage.

The 1PC1238 incorporates the thermal protection circuit to protect the damage of IC chip against load damping etc.

Since the package is a 5 Pin TO-220 package, it greatly simplifies construction of a power amplifier both in design and as-
sembly.

FEATURES
® High output power ® Low equivalent input noise voltage.
84 WTYP. (at 8 2, Ve =13 V) ® Available for NFB tone control mode.
125 W TYP. (at 4 2, Vgc =13 V) ® Negligible power ON/OFF noise.
® Low T.H.D. ® High density components assembly due to 5 Pin TO-220 package.

0.012 % TYP. (Pt =2 W, R =8 Q)
0.02 % TYP. (Pyt=2W, RL=4 )

CONNECTION DIAGRAM

O Pin No. Electrical Connection
1 Non inverting input
2 Inverting input
12345 8 ~Vee
[]“”“U 4 Output
5 +Vee
PACKAGE DIMENSIONS (in millimeters)
uPC1238v uPC1238H
$3.6+0.1 |_10.4 MAX. 4.8 MAX. $3.6+0.1 _ 10.4 MAX. 4.8 MAX.
N 13 N 1.3
. EL . :
z m‘h__ N B Zlo AVRE ]
%o \4 = % o] \]
© L <o
= == " =
] o © o ©
w o I <
w 0 - -
I - 0
O N 0 [o} -
m a7 'Z’f g g
R ' j_x_
U 1.0 MAX. |
1.0 MAX. Q. L 2.2 N
—_— et — N
4.5 L
84 —+
Q
w0
34
6.8
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ABSOLUTE MAXIMUM RATINGS (T,=25 °C)

Supply Voltage (Quiescent) Vee +18 \'
Supply Voltage (Operational) Vee 15 \%
Circuit Current lcc (peak) 4 A
Package Dissipation Pp *25 W
Junction Temperature T; 150 °c
Operating Temperature Topt —20 to +65 °c
Storage Temperature Tstq —40 to +150 °c
Thermal Resistance Junction to Case  Rgn (j-c) 3.4 °c/w
*Ttab=65 °C

RECOMMENDED OPERATING CONDITIONS (T,=25 °C)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
Operating Supply Vee 16 £13 15 Vv
Terminated Input Resistance RiN 47 56 100 k2
Closed Loop Voltage Gain Ay 20 35 dB
Load Impedance Rp 4 8 Q

ELECTRICAL CHARACTERISTICS
(Refer to the test circuit : T3=25 °C, Voc =+13 V, A, =35 dB, Rg =600 Q, R =8 Q)

CHARACTERISTIC SYMBOL MIN., TYP. MAX. UNIT TEST CONDITIONS
Output Offset Voltage VOFF —-100 0 +100 mV No Signal
Circuit Current lcc 30 60 130 mA No Signal
Output Power Po 7 8.4 w THD.=1%, f=1 kHz

. . f=40 Hz — 15 kHz

Total Harmonic Distortion T.H.D. 0.2 1 % Po=0.1 =7 W
Open Loop Voltage Gain Avo 83 dB Po=0.1 W, =500 Hz

. . Rg=2.2 k2
Equivalent Input Noise Voltage VNI 3 10 Ve ms. =40 Hz — 15 kHz(~3 dB)
Power Band Width P.B.W. 75 kHz Po=0.1 W, -3 dB
Supply Voltage Rejection Ratio S.V.R. 45 51 dB =100 Hz, Rg =2.2 kQ
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TEST CIRCUIT & TYPICAL APPLICATIONS

1

B PN N
AN

—0 +13 V
< +
ﬁ 100 «F
o
SG. VIVM. 1 gy (5)“
1 F
2 + \
2.2 56
kQ 3 kQ B
o o . 40 Hz
#PC1238 4 kP2
—13dB/0CT
3 D.V.M.| T.H.D. 1 2
TR ¢
o
80 SW3
5.6ng2 V.T.V.M.
0.22=
1 kQ F _ «F
—-t& 100 «F
+ l +
22 ufF
0.1 uF
VA A A
o —13 V
Switch Position
TEST ITEM SYMBOL SWi1. - SW2. SW3.
Output Offset Voltage VOFF 1 3 1
Circuit Current lcc 2 3 1
Output Power Po 1 1 1
Total Harmonic Distortion T.H.D. 1 1 1
Equivatent Input Noise Voltage VI 1 2 2
Supply Voltage Rejection Ratio S.V.R. 1 2
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TYPICAL CHARACTERISTICS (T;=25 °C)

Pp —Package Dissipation—W

30

25

20

15

10|

PACKAGE DISSIPATION vs.
AMBIENT TEMPERATURE

Al Panel

t=2 mm
Use silicon grease

& insulator

N
o
Free Air (64 "C/W)
L N 1

50 100

Ta—Ambient Temperature—"C

Po—Output Power—W

A,—Voltage Gain—dB

POWER DISSIPATION vs. OUTPUT POWER

10

/Rt=49 - vee==%13V
/ f=1kHz
4

=

; /

c

s {7

s |7

[

I

P /8Q N

[

z

]

o

|

kel

[N

0 5 10 15 20

Po—Output Power—W

OUTPUT POWER vs. FREQUENCY

Vee==%13V
THD.=1%
A,=35dB
16
14
RL=4Q
12
~P"r~
1o} 80 \
8
N
6}
4
2}
0
10 20 30 50 100 200300500 1k 2k3k 5k 10k 20k30k50k
f —Frequency —Hz
VOLTAGE GAIN vs. FREQUENCY
100
i Veg=113V
90 Po=0.1 W
oty
8 / AT N
Open Loop
70} / N
,fﬂH ™~ Y
60
Vﬂ \"‘\
50}

/ \\
40 Closed Loop ™
10 /‘ ™~
20
10|

0
10 20 30 50 100 200300 500 1k 2k3k 5k 10k 20k30k50k

f—Frequency —Hz
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TOTAL HARMONIC DISTORTION vs. TOTAL HARMONIC DISTORTION vs.
OUTPUT POWER OUTPUT POWER
vee=%13V Voc- £13V
A,=35dB A,=35 dB
RL=80 R =40
A X
| I 3
s s 2
: :
7} 1 o 1
a o
£ L
5 05 é 0.5 1=15 kHz
E £
5 03 5 03 120 Y
T o2 T |t
= t=15kHz LA | J ® 02
£ 4 £ 7
T 01 50 ¥ I ol
o = =)
I o. T SN
= 0.05 ] = 005 o
N 1 5 P
0.03 ~ f 0.03 < 1 kHz—p*
0.02 » 2 ENP" /
! N[ 1kHz 0.0
0.01 0.01
01 0203 05 1 2 3 5 10 01 0203 05 1 2 3 5 10 20
Po—Output Power—W Po—Output Power—W
TOTAL HARMONIC DISTORTION vs. FREQUENCY
10
Vee=+13V
A,=35 dB
5
Q
5 ,
c 2
S
g /|
z ! 7
(a]
4
-§ 05 )
E o3 N Po=4 W (RL=49)_L 1A
< \\
I 0.2 v-—.-.__,_1 lw | )AJ
= i 4W(RL=8Q
B N Rl Y (RLT8 2 A U
= 01
I 0.1 W (4 Q) =
q 0.05 el L1
’J_:_ - { [ T11] =
0.03 0.1W(8Q)
0.02
0.01
10 2030 50 100200300500 1k 2k3k5k 10k20 k 50 k100 k
f—Frequency—Hz
OPEN LOOP VOLTAGE GAIN,
OUTPUT POWER vs. SUPPLY VOLTAGE CIRCUIT CURRENT vs. SUPPLY VOLTAGE
100
f=1 kHz
THD.=1% /
A,=35dB Ago (1=500 Hz) /
20 -] +
L A
= s <
| ) |E /
5 Bg /
o qL=‘m/ 25 Icc (ViN=0)
é /I % ; /
o|=' 10 / ] 3 g
Q s 2
1
5 // y <3
7
0 +5 +10 £15 20 0 +5 +10 +15 +20
Vcc —Supply Voltage—V Vcc—Supply Voltage—V
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VOFF —Output Offset Voltage—mV

50

—50L

SVR—Supply Voltage Rejection Ratio—dB

OUTPUT OFFSET VOLTAGE, SUPPLY

VOLTAGE REJECTION RATIO vs.

SUPPLY VOLTAGE
100

VOFF(VIN =0)

50 © |S.V.RUHUM=100 Hz)

+5 +10 +15

Ve —Supply Voltage—V

+20
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BIPOLAR ANALOG INTEGRATED CIRCUIT

«PC1225H

30-50 W POWER AMPLIFIER DRIVER

DESCRIPTION
1PC1225H is designed for use with a Hi-Fi power amplifier driver. It is composed of a differential amplifier, a pre driver, a

driver and protection circuit.
It is in a 12 pin small power SIP. (Single In Line)

FEATURES

® Excellent Low Distortion
0.002 % TYP. (Vg =136 V, f=1kHz, A, =30dB, P, =30 W, R =8 Ohms)
0.006 % TYP. (Voc =136 V, f = 20 kHz, A, = 30 dB, P, = 30 W, R_ = 8 Ohms)
® Wide Frequency Band
900 kHz TYP. (-3 dB)
® Wide Power Band Width
90 kHz TYP. (P, =25 W, T.H.D.=0.1 %)
® Excellent Low POP ON/OFF Noise

BLOCK DIAGRAM

Muting +VecP(Pre-amp Stage) +VecD(Driver Stage)
WER\
3 2( 1
]
Constant
Non- T4 e We="
Inverted Temperature ) QUTPUT 1
Input - - Compasation ) 12
p 4 Du(fefgntlal - % (POWER DRIVE)
Inverted (5 Amplifier Protection |— I 5
Input S .
P = () outpuT 2
Current (POWER DRIVE)
Mirror Pre Drive ’
Load
J
BN X I
O—® D Q9-
+VecP(Pre-amp Stage) Phase Compasation Bias +VecD(Driver Stage)

NOTE: The protection circuit is for this IC and cannot protect external Power Transistors. Thus, design a P, Tr protection circuit besides.
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ABSOLUTE MAXMUM RATINGS (Ta =25 °C)

Supply Voltage (Quiscent)

Supply Voltage (Operational)

Quiscent Circuit Current

Allowable Package Dissipation

Operational Temperature
Storage Temperature

RECOMMENDED OPERATING CONDITION
Supply Voltage (Operational)

Input Bias Resistance
Power Transistor hgg
Closed Loop Voltage Gain

ELECTRICAL CHARACTERISTICS (Vge = £36 V, A, = 30 dB, Use Standard Test Circuit, Ta =25 °C)

200
4.1%

-20 to +75

-40 to +150
*Ta=75°C
Using an aluminum heat sink 100 x 100 x 1 mm

Vee = *18 to £36 V at Max Power Output

Rin = 1 to 50 to 100 kohms

hgg = 50 at Max Power Output

Ay =26 to 30 dB

CHARACTERISTIC SYMBOL | MIN. | TYP. MAX. | UNIT CONDITION
Output Offset Voltage VOFE +5 +100 mV SEE TEST CIRCUIT 1
Quiscent Circuit Current lcc 20 40 mA ViN=0
Maximum Output Voltage Vom 20 23 \' ;I.;Hz'g't: g(?z}?fz
Open Loop Voltage Gain Avo 80 95 dB Vo=15V,f=1kHz
Output Noise Voltage VNO 0.07 0.14 mV RG = 10 kohms
Power Band Width P.B.W. 900 kHz Vo=15V,-3dB
Supply Voltage Rejection Ratio S.V.R. 55 70 dB RG = 2 kohms, f = 100 Hz
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PACKAGE DIMENSIONS

in millimeters (inches)

30 MAX(1.18 MAX)

PIN CONNECTION DIAGRAM

Pin No.

Pin connection

-

+Vep (for Driver)

+Vcp (for Preamp)

MUTING

INPUT

NFB

PHASE COMP

BIAS

BIAS

i |iN]j]OOjO|&|W]|N

-Veep (for Preamp)

-
o

-Veep (for Driver)

-
-

LOWER OUTPUT

-
N

UPPER OUTPUT

236

4.0(0.157)
28(1.10)
& 3.6(0.142)-2 15(0.59) R 3.5(0.138)-2
\): J<
R ' - =
] C | 30
2
e
O |42
Marking o =
- - )
‘ =10
O "
1 2 3 4 5 6|7 9 10 1 12 -
~ | &8
g |25
' ' o |HH
g |58
=} N
e
\
1.2(0.047)
0.5(0.020)
2.54(0.1)

1.4(0.055)
0.45(0.018)

Typical dimensions unless specified otherwise.
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TEST CIRCUIT 1 (Vofr)

D.VM

} 25C1844F

+36 V -36V
o
S
4 1 2
10 ANV
g~ 1z 390 ¢
uPC1225H
56 kQ 5 —Tu
7/ AN
6 ; 390 Q
()
g‘ }2501844F
15 pF 1 i
Q
18 kQ
100 4F
A AAY%
56 kQ
TEST CIRCUIT 2 (icc)
436V -36V
o
L
uPC1225H
1 ko
6
//A
Q%
__."-—-1 Q:
470 pF
1 kQ

20 kQ
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TEST CIRCUIT 3 (Vom)

15853
< 390 @
390 ¢
10 4F
i ),
— N
390 ©
S.G 20 kQ 390 @
15853
Q‘}2501844r
Q:
20 kQ
680 ¢ DM. V.TVM
+
47 uF 3
TEST CIRCUIT 4 (Ayo)
15853
390
390 @
10 4F »_i]r
390 @
390 @
— W\
15853
Q’}2501844F
Q2
o
V.TVM.
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TEST CIRCUIT 5 (Vno)

001 4F 15553
390 @
390 @
390 ¢
10 kg 3%0 ¢
15553
Q’]2501844F
Q:
20 kQ |/ \
680 @
30 dB Amp LPF VTVM.
+ (30 kHz —12 dB Oct)
47 4F
TEST CIRCUIT 6 (S.V.R.)
+36V -36V
S1 S3
SG. H
=100 Hz
001 4F 15553
390 @
350 @
T )
2 ko 390 @
390 @
15553
Qs
Qz}zsmsw
33 kQ
680 @ 0.1 uF VTVM.
+
47 4F I
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TYPICAL APPLICATION CIRCUIT

VEE vce vee
e.1 ,,FI _'LO.I uF 2501110
100 uF (o]
4
.. lke 10 4 > ' 10 Q/% W
IN 4 1 12
22 .F 3 0.033 4F
s 56 ko uPC1225H = SP OUT
8
5 —T11
7/ 1 4H 10 0/% W
6
Q 0.033 xf
— @ VARISTER 258849
15 pF
1.8 kQ 2/\
+ Vee=36V
F VEE
100 4 VEE=-36 V
56 kQ
AN
Pp—Ta Characteristic
= 10 I Heat sink:Al
| Rthi—c=10 C/W Use silicon Glice
= .
S g Rthi—a=18 ‘C/W 100X 100x 1 Unit: mm
§ Rthj—=53.5 ‘C/W Free Air
B
(=]
g ¢ S \\
Infinite Heat Sink
& wxmxl >\' e
E
s 31.6x31.6X1 \
: T
\
0 25 50 75 100 125 150

‘Ta — Ambient Temperature —°C
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— Open Loop Voltage Gain—dB

Avo

VOLTAGE GAIN vs.FREQUENCY

Vee=36 V
VEE=-36 V
120 p— Rfi390 2
LT ™| No Phase Comp.
¥ N . "
m NG Pin. @—@® Pin. Open)
T 100 L [ N
| L1 A
K= “ fal
©
S gl M ~\‘\
L]
& Avo SN NL
3 (®—® Pin:15 pF, [ g
Y ©—@ Pin:0.033 uF)
[=] | ™~
> ~
< l 4
s 40 A
<< g A ™
>
20
0 ]
10 100 1k 10 k 100 k 1M
f — Frequency — Hz
OPEN LOOP VOLTAGE GAIN
SUPPLY VOLTAGE REJECTION RATIO
OUTPUT NOISE VOLTAGE
CIRCUIT CURRENT
OUTPUT OFFSET VOLTAGE
vs. SUPPLY VOLTAGE
T r T RL=390 ©
0]
© 10
| >
s . 1 z
& 2 & |
5 te |2 & sf
100r.3100—g0200 S 40 R Avo(f=1 KkHz, Vo=15 V) |
Q = -— o —
g |12 |8 |1 |2 igcViN=0) —=
BOL @ 80} 3 3 |8 |& o SVRLH): Vom(f=20 kHz) |
£ |12 |E |8 |2 SVR(-)
> 5 E (= >
=602 |§ |3 |5 _ 1 pvorr =
& [S1001= 505 10}
7] | ! | w L
worlare |3 18 (5 VNO
o > 1= | = el
= |7 -10 -
b
20* 20f
0 oL L ol L
) 0 0 +20 £30 40 +50
Vce — Supply Voltage—V
OUTPUT NOISE VOLTAGE
vs. SOURCE RESISTANCE
1000
30 dB FLAT AMP
500 30 kHz/—12 dB oct
- LPF
300
& 200 ]
= 1
=2 //
@ 100 -
g
/
g 50 o
5 L—"]
C|> 30 )
2 2
>
10
0 ""300 500 1k 2k3k 5k 10k 20k30k50k 100 k 200 k300 k

RG — Source Resistance — Q
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VoM — Maximum Output Voltage — Vr.m.s.

Pp — Power Dissipation — W

MAXIMUM OUTPUT VOLTAGE vs.
QUTPUT CURRENT

30

20

10

vee=136 V

This indicates Protection Action

200

Rth—H — Thermal Resister — ‘C/W

0 100
lout — Output Current — mArm.s.
POWER DISSIPATION vs. OUTPUT CURRENT

4

3 L1 Vee= 136 V Correspond to 50 W
1 v “3'.2.\;1'% d to 40 W

cc=¢= rrespond to

z e R

foe] = i
/,//// Vce= +£28 V Correspond to 30W
/V/
l ¥
0 100 200

lout —Output Current — mAr.m.s.

THERMAL RESISTER vs. AREA OF HEAT SINK

50

F Free Air— <
S
\w
P
N
Rthi—c=10 C/W

le— Al 1 mm thick

Attach with
Silicon Glice

10
A—Area of Heat Sink —cm?
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eve

uPC1225H/uPC1237H/MP—80 EVALUATION CIRCUIT

VEE

vee vee

VEE

vee=
25D1110(25C2681) ? 150 2s|09/__45 3ch
Q y
MR-31-24T WV 10000413
10/% W ,’[""‘ e
12 0033 u4F { : <, o 3§ +
0~ 0———0 Reh SP OUT «~ NS 0> 10000 4F2
- - VEE=
1
1uH 10/% W 3553 -3V vee
258849 0033 4F .
(25A1141) wt g =
25D414 oF Suo S5
(25D882, 25B1449) Vie ~
Over load detection
36 kQ 2SA733
NV
56 ko
vee vee §15 kQ §47 kQ | AC off Detection
18853
M1.0.1 4F J ve 25C945
i '\2501110(2802681) T 150 © 2kg VCC
I o _31-
0.25/ 10/% W 1 1 | MR-31-247
~l12 0033, 5W ! Leh 5P OUT 2 kQ 12 kQ 10 ko
== o L
8
——T11 0.25/ 15553 i
5w 1 uH 10/% W DC Offset Detection |
258819 0.033 4F Pk
(25A1141) I
25D414 220 4F 5
: 3 uF
(25D882, 25B1449) VEE Relay Drive H
3;\(9? W Automatic reset/Latch Muting
/(0.022 4F
56 ko (GND)/ (0.022 4F)
56 kQ
AN

Note:

Attach 2SD414 on Py Tr Heat Sink.
Attach Al Heat Sink, which is larger than 60 mm X 60 mm X 1 mm, with uPC1225H.
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vve

4
i
Y14 025~ _

e RPN |

£

=1

Ty

H

0.25/5 W

MR31
f@ (Relay)

TR

L ouT

o AL

> © MR31
- (Relay)

NPN

R
E58) ~

Notes:

#1

#2

#3

#4

#7

#10

#11

#12

pPC1225H/uPC1237H//.tPC1224H/MP -80 (280849 28D1110 or 2SA2681, 28C1141) Evaluatlon Clrcult Board Component Arrangement
% e VCCP yeen: VFEDi ‘ S

These terminals are for 3-terminals
regulators (uPC7818H, uPC7918H)
as a uPC1224H power supply.

These terminals are for JP— lines to
a temperature Compensation transis-
tor (2SD414 or others).

Use 0.02 uF capacitance in case of
using uPC1237H at latching func-
tion, while connect each other at
automatic resetting.

This capacitance is for preventing
POP ON/OFF noise.

Thus, neglect it in case of using a relay.
These terminals are for JP—lines in
case of using the same power supply
{uPC1237H and Power Ampilifier)
These terminals are for JP— lines in
case of using the same power supply
(uPC1225H and Power Tr)

This terminal is for AC-OFF Detec-
tion. Thus, use 8.2 k ohms instead of
22 k ohms, neglect 1SS53 and con-
nect these 1SS53‘'s terminals and
neglect 4.7 uF in case of using DC
power supply.

These capacitances are for preventing
a parastic oscillation. Use a 0.1 uF.
These trimmers are for adjusting an
idling current. Recommend Neo-Pot
PS61 Series.

These capacitance are for the 3-termi-
nals regulator input.

Design of 1 uH (example)

e

22 Tum

This indicates a copper board pattern
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T.H.D. — Total Harmonic Distortion — %

RL=8 @
VGe=36 V
VEg=—36 V
. 25A1141
X 2502681
L 1g=60 mA
.8
T
s
g
[a]
L 0.1 .
c
o
E
©
e o4
]
2 Lol ﬁ:i\_ 20 kHz
|0 =
a -~ ~
T N~ 1 kHz
20 kHz
0.001 L
0.1 1 10

TOTAL HARMONIC DISTORTION
vs. OUTPUT POWER

Po — Output Power — W

TOTAL HARMONIC DISTORTION

vs. OUTPUT POWER
2SA1141
25C2681
1g=60 mA
NS RL=4 Q
| -
s vee=36V
et 0.1 VEE=—36 v
e
R
a
2
s 20 kHz
g — —— a
< Y
* N
£ o0 RSN 20 Hz
e o N~
l' —
b 1 kHz
-
0.001
0.1 1 10 100
Po— Output Power — W
TOTAL HARMONIC DISTORTION
vs. FREQUENCY
2S5A1141
2502681
1g=60 mA
RL::B Q
VCC=3G v
VEg=-36 V
0.1
f
’ //
0.01
Po=1W Zw
S—+— — L
o Po=10 W B
— Y p,=50 W
0.001 I ] ]
10 100 1k 10 k 100 k

f — Frequency — Hz
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TOTAL HARMONIC DISTORTION
vs. FREQUENCY

2SA1141
25A2681
Ig=60 mA
RL=4 Q
<l
él\ Vee=36V
] VEE=-36 V
£ 01 EE
5]
o
a
L
s 7
E
£ 7
B . _ Po=10 W /
2 0011y Po=1W ~
2 K A / | o1
| oy 4
d "2
T Po=70 W
g
0.001
10 100 1k 10 k 100 k
f — Frequency — Hz
POWER STAGE IDLING CURRENT
vs. SUPPLY VOLTAGE
80
+2SA1141
25C2681
: RE=0.25 @
70 VIN=0
< 60
£ 14=50 mA
‘é (ch;j::"!ﬁ V)
@ 50
E L~ I
3 - L~ ot 1g=40 mA
£ 40 ] —T f
=
= /
o P L ~
o] lg=
& // l/ | d=30 mA
s 30 > > —
5 // 7
| /’ =
2 2 ——
|~
10 Setting
Point
. HINE
+20 +30 +40 +50
Vce — Supply Voltage — Vv
POP NOISE (Sw on) POP NOISE (Sw off)
25A1141 2SA1141
25C2681 25C2681
Vee=36 V Vee=36 V
VEg=-36 V VEg=-36 V
15 15
. >
710 10
S g
-— =3
S 5 < © s
0 [~ 0
-5 -5
-10 -10
0 1 2 3 4 0 1 2 3 4
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BIPOLAR ANALOG INTEGRATED CIRCUIT

uPC1237H

PROTECTOR IC FOR STEREO POWER AMPLIFIER

DESCRIPTION
uPC1237H is a monolithic integrated circuit designed for protecting stereo power amplifiers and loudspeakers, and is

in an 8 pin single in-line package.

FEATURES
® Work stably within a wide power supply voltage range. (Vec = 25 to 60 V)

® Contain a relay driver. (Max. lg = 80 mA)
® Work as either latching function or automatic resetting function by using pin 3. (In both overload detection and output

offset detection, either function can be selected.)

o Need only single power supply.
® Both positive and negative output offset can be detected through the same pin. (Output offset detection through pin 2)

® AC voltage can be detected. (For AC-power-OFF mute through pin 4)
® The time delay from amplifier power ON to relay ON can be freely set by selecting external components. (For AC-

power-ON mute through pin 7)
® The moment that amplifier-power is turned off, it can make relay broken OFF and then loudspeaker disconnected

from amplifier to prevent a shock off noise.

BLOCK DIAGRAM
vce

()
&

D)

6
CP‘ Overload detector vee ON —CP
mute

<2>-— QOutput Offset detector AC — OFF detector

Flip — flop
Relay driver

Switch for latch/automatic — reset
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PACKAGE DIMENSIONS

in millimeters (inches)

19.5 MAX.

Typical dimension unless specified otherwise.

28402
(0.767 MAX.) 0.11)
Cl
(C0.04) \V e I
<3|, %
=% S
MARKING NGB P
BN M| =
I S193 0y ,
| ‘ 1 =5
~
' ! ! -’- ﬁ g
0.6 MAX.
254+0.2 ™1 (0.023 MAX.) 025
©.1) 1.2+0.1 (o.on™"
(0.047) 1.0+0.1
17.78 (0.04)
0.7
ABSOLUTE MAXIMUM RATINGS (Ta= 25 °C)
Power Supply Voltage Vce 60 Vv
Allowable Power Dissipation Pp 320* mW
Operational Temperature Topt -20 to +75 °c
Storage Temperature Tstg -40 to +125 °c
Pin 6 Maximum Current lg max 80 mA
Pin 4 Maximum Voltage V4 max 10 \)
Pin 8 Maximum Voltage Vg max 8 Vv
Pin 1 Maximum Current I4 max 3 mA
Pin 2 Maximum Current 12 max +3 mA
Pin 7 Maximum Voltage V7 max 8 \
*Ta=75°C

RECOMMENDED OPERATING CONDITIONS

Supply Voltage

Vec=25t045t0 60 V

ELECTRICAL CHARACTERISTICS (Ve =45 V, Ta= 25 °C, State using latching function)

CHARACTERISTIC SYMBOL MIN TYP. MAX. UNIT CONDITION
Pin 1 Threshold Voltage Vth 1 0.58 0.67 0.76 \Y level to invert at pin 6
Pin 2 Positive Threshold Voltage Vth+2 0.54 0.62 0.70 Vv level to invert at pin 6
Pin 2 Negative Threshold Voltage Vth—2 -0.12 -0.17 -0.23 v level to invert at pin 6
Pin 4 Threshold Voltage Vth 4 0.60 0.74 0.90 v level to invert at pin 6
Pin 8 Reference Voltage v8 3.0 3.4 3.8 v RL=15kQ
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TEST CIRCUIT (State using latchung function)

—0 45V
1.5 kQ
1 SW1
2
1 Sw2
2 o
3

Switch positions

Item SW
Vth 1 1
Vtht2 2

2
2
2

Vth—2
Vth 4
V8

TYPICAL APPLICATION CIRCUIT

(24 V, 37 mA
L L r_EE'ﬂ Internal resistance 650 Q)
[ Fvec 1 Fvee ] '
| | ! | Speaker L
Y P | &i—%
—
: I I I I' py E Speaker R
| I = l I Terminal for overload detection j L
T
l gl . AC100 V 15 kQ +V,
R4 - AMA ! cC
1 i1 £ en| [Ren ‘T = W s v
[l T lset =
} || ——K ‘fg# 256 ke 56 kQ
| —t
| | | t
330 4F +
el |27 3
— 0l .
-Vce —V¢e >
L_—A_Trl LYee | N Hl\ ; ) ; 2 560
mplifier set 2/ o/ _/ 2/ o
«PC1237H Cﬁ —

) {5}

0.022 u\{ Automatnc)
(Latch) ; reset
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NOTE FOR USING uPC1237H
1. FUNCTION FOR OQOUTPUT OFFSET DETECTION (pin 2)

1) If too much DC current flows through a speaker voice coil due to large output offset DC level, the voice coil might
be overheated and the speaker might be broken. To prevent the damage, it is necessary to detect the Output Offset
DC level and to disconnect the speaker from the power amplifier by breaking off a relay if the detected DC level is
shifted beyond a threshold level. utPC1237H has a function to detect both the positive and the negative Output Off-
set DC level with its single power supply. As shown below, you can easily make the positive and the negative thresh-
old level equivalent and also set up their level by choosing proper resistances.

2) How to determine the threshold levels of Output Offset detection. (£Vth)
[1] The threshold level of positive output offset detection (+Vth) is given by Eq. (1).

R

VI = (24— )« VEh T 2, e (1)

Rc
where Vth12 is the original positive threshold level of pin 2, and Vth *t2-062VTYP.

[2] The threshold level of negative Output Offset detection (- Vth) is given by Eq. (2).

- Ra
-Vth =~ { - vth 2'(2+E—)+I02-RA}, .............................................. 2)
Cc

where Vth™ 2 is the original negative threshold level of pin 2, and
Vth™2=-0.17 V TYP.
and l¢2 is the current from uPC1237H and,
le2 =125 uA TYP.
at nearly - Vth.
3) You can easily find how to make * Vth level equivalent as shown below

(2+-R—A)-Vth+2=— {-Vth_2- (2+Ei)+lc2- RA } ...................................... (3)
Re Rc
therefore determine R, Rg and R¢ from Eq. (3)
Attention; The original positive and negative threshold level at pin 2 without any resistances are unbalanced; +Vth
=0.62V TYP.and-Vth=-0.17 V TYP.
Example of design
If you need the output offset threshold level +Vth to be +2.0 V, determine R 5, Rg and R¢ as shown below.

[1] Substitute 2.0 to +Vth in Eq. (1) and obtain Ra /Rc.

Ra
20=(2+—) X 0.62
R Re
A 219226
Rc
[2] Substitute -2.0 to - Vth in Eq. (2) and obtain Rp (Rg) and Rg.
-2.0=-0.17 (2 + 1.226) - 12.5 (uA) X Ra (k2) (V)
Ra = 116.1 k2
Rc = 94.7 kQ
Therefore, if you need +Vth to be 2.0 volts, choose Ra, Rg and R¢ as shown below,
Ra = Rg =120 k§2 and R¢ = 91 k2
The lower limits of Rp and Rg are given by the maximum rating (£3 mA) of pin 2 and

*V
€€ <43 (mA)
Ra(B)
In case of recommended condition, that is Rp = Rg = 56 k€2 and R¢ = ®°, *Vth can be obtained as shown below.
Vihz R
(1] +vih =2+ 28Ky 669124 (v) e ov
56 (k) 12 Re Rg" (The threshold level of )

[2] -Vth =-0.17 (2 +————) -12.5 (uA) X 56 (kQ2) = -1.04 (V) Output offset detection

RA=RB fig. 1
* Rch power amplifier output terminal is usually an imaginally GND

as seen from Lch power amplifier, so that the equivalent circuit
can be obtained as shown above.
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2. FUNCTION OF AC LEVEL DETECTION
When you turn off the power switch, it sometimes causes a shock-off noise, therefore it is necessary to break off the
relay and then to keep the power amplifier apart from loud speaker at the moment that power switch is turned off. In
other words, the protection circuit is required to have a function to detect that power-off time. However, in fact, it is
difficult to detect that power-off time from actual DC supply voltage line. Because it cannot be turned 0 V instanta-
neously due to a large capacitance inserted between the power supply line and GND. In case of uPC1237H, it can
detect this power-off time from AC power supply directly, that is, this is a function to detect AC level.
The AC power supply level (usually 50 Hz or 60 Hz) can be transmitted to pin 4 through a half-wave rectification circuit
as shown below.
And it works within a wide range of AC level by choosing a proper resistance as R4 (Refer to the characteristic curve
shown as fig.5 for the choice of R4). If power switch is turned off while the relay is being made ON and the speaker is
being connected to the power amplifier output, the relay will be broken OFF to disconnect the speaker after a time
delay ({AC OFF mute) according to the discharge time constant determined by the voltage on pin 4, the external
capacitance C4, and the internal resistance of the IC.

fig. 2

3. FUNCTION OF OVERLOAD DETECTION ({(pin 1)
The original threshold level of pin 1 is 0.67 V TYP. In case of using a constant-current drive, as the means of detection,
the threshold current level is 110 pA TYP. When current which is larger than 110 A flows to the IC, the relay will be
broken OFF.
Note; The overload detecting circuit is not included in the IC because of patent problems. Use the external circuit as an overload

detection.

4. FUNCTION OF LATCHING AND AUTOMATIC RESETTING (pin 3)
If the IC detects the abnormal condition such as the larger output offset level or the overload, the IC can make the relay
broken OFF. And then, two functions can be selected after the condition returns to the normal state. One is that the
relay is made ON automatically and the other is that it keeps the relay broken off until once the power switch is turned
off and then is turned on again.
The former is a function of automatic resetting and the latter is a function of latching. uPC1237H has both functions and
can be selected either functicn by using pin 3. In case of latching, connect pin 3 to the ground through the capacitor,
which is for preventing misoperation. For automatic resetting, connect it to the ground directly. This function is valid
for both overload detection and output offset detection.

5. TIME DELAY FROM POWER AMPLIFIER POWER SWITCH ON TO RELAY ON (power-on mute at pin 7)
To suppress shock-on noise generated by power ON, a time delay is provided by connecting a circuit with a time
constant. This time delay is set to make relay ON to connect speakers after enough time for the power amplifier and the
preamplifier to reach a stable operating condition. The ON mute time is determined as follows,

Vg - Vy

T (ON mute) =-C7 - Ry * ¢n ———,

Vg
where Vg is reference voltage at pin 8, 3.40 volts, TYP. and V7 is threshold level at pin 7, 2.06 volts, TYP.
Rz
To pin 8

+

¢y

7 fig. 3
6. HOW TO MAKE IT WORK WITHIN A WIDE RANGE OF POWER SUPPLY VOLTAGE (pin 8)
By choosing a proper resistance Rg connected to pin 8, the |C can work within a wide range of power supply voltage
Vee from 25 to 60 volts.
In case that pin 8 is directly driven by a regulated power supply, set Vg to 3.40 volts, TYP. As for the choice of Rg
value, refer to the characteristic curve shown as fig.6.

Rg .
@ — W ovee fig. 4
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fig. 5

R4 —kQ

OPTIMUM VALUE
OF EXTERNAL RESISTANCE Ry4

R4 to VA Characteristic

20

40

30 ”

20 4

/|
/

0 10 20 30 40 50 60
VAC —AC Supply Voltage (50 HZ)— Vrm.s.

Example) Use of E-24 series.

252

Select 24 k2 R4 for 40 volts r.m.s. Vac.
If no resistance of specified value is available,
choose a resistance which is as close as possible

to and lower than the value specified by the diagram.

Rg—kQ

fig. 6 OPTIMUM VALUE
OF EXTERNAL RESISTANCE Rg

Rg to Ve Characteristic

20 ——
Lt
]
—
0
20 30 40 50 60

Vee — Supply Voltage —V

Rg
EO—w o vec

Example) Use of E-24 series.
Select 15 k§2 Rg for 45 volts Vec.
If no resistance of specified value is available,
choose a resistance which is as close as possible

to and lower than the value specified by the diagram.
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TEMPERATURE CHARACTERISTIC

Vg ToN mut, Vth4, Vth*2, and Vth1 to Ta Characteristics

vee=45V
Rg=15 kQ
51 40{ 10 Vg
> .
- I
4 = TON MUTE
o > ¥ I~ % =~ ]
s ) -
= 3‘§° g T~ ] \N\ Vth4
3 = Vih]
- 30 E 0.5 Vth+2
21 ==
1 \\"\
ﬁ‘
— Vth-2—
L L |
=20 0 20 40 60 80

Ta — Ambient Temperature —*C
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BIPOLAR ANALOG INTEGRATED CIRCUIT

uwPC1180C

DOLBY B-TYPE NOISE REDUCTION PROCESSOR DU

DESCRIPTION

The uPC1180C is a monolithic integrated circuit specifically designed to realize the Dolby B-Type Noise Reduction
System.

Thé device consists of a Buffer Amplifier (B.A.), a Noise Reduction Processor (N.R.Processor) consisting of an Inverter
Amplifier (INV), a Side Chain Amplifier (SCA), an Overshoot Suppression Circuit (OS), a Voltage Control Amplifier
(VCA), an Integration Circuit (INT), a Hi-Pass Filter (HPF), and a Detector Circuit (DET).

The IC is encapsulated in a 16 pin, dual-in-line plastic package.

Available only to licensees of Dolby Laboratories Licensing Corporation, San Francisco, from whom licensing and ap-
plication information must be obtained.

“Dolby’’ and the Double-D symbol are trade marks of Dolby Laboratories.

FEATURES

® Very close matching to standard Dolby Characteristics

® Uses Low Noise Devices

Buffer Amp. Noise Level (6 dB gain) —98 dBv (CCIR/ARM)

Noise Reduction Processor Noise Level —80 dBv (CCIR/ARM)
® Low Total harmonic distortion (at Dolby level)

Buffer Amp. Distortion 0.02 % (f=10 kHz)

Noise Reduction Processor Distortion 0.03 % (f=333 Hz)

Noise Reduction Processor Distortion 0.08 % (f=10 kHz)

® Low supply current
lcc 9 mA.

FUNCTIONAL BLOCK DIAGRAM

|
3 Power - ——— —— e —— — — — = = — = — —— mt
Ref-1 ?— Supply | | |
|

|

|

|

|

|

|

|

DET |

b} |

SCA I

|

|

15 12 1 8L el |

OUT-2 IN-3 OUT-3 IN-6 IN-5 OUT-5 IN-4 By-Pass By-Pass
By-Pass
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ABSOLUTE MAXIVMUM RATINGS (Ta=25 °C)

Supply Voltage

Power Dissipation

Operating Temperature Range
Storage Temperature Range

Lead Temperature

Vee 28
P 350*
Topt  —1510 +75
Tetg -55 to +125
T 260**

°c

*Value at Ta=75°C
**Soldering at 10 s MAX.

RECOMMENDED OPERATING CONDITIONS (Ta=25 °C)

CHARACTERISTICS SYMBOL MIN. TYP. MAX. UNIT
Supply Voltage Vece 18 24 26 \
Buffer Amp. Gain Ay—(B.A)) 6 12 dB

ELECTRICAL CHARACTERISTICS [Ta=25 °C, Vcc =24 V, Dolby Level=1 Vr.m.s. (=0 dBv)]

Vo=15dBv

CHARACTERISTICS SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT
Supply Current Icc No Signal 9 125 mA
Buffer Amp.
Signal Handling Vom(1) f=10 kHz, TH.D.=1 %, R|_=5 kQ 15 17 dBv
Distortion T.H.D.(1) f=10 kHz, V=6 dBv, R =5 kQ 0.02 0.07 %
Noise Level Vhol1) Input Shorted, Using CCIR/ARM -98 —88 dBv
INV Amp. Gain Ay f=333 Hz -05 0 0.5 dB
Noise Reduction Processor
Signal Handling Vom(2) REC, =333 Hz, V5=0dBv, R|_ =10 kQ 15 17 dBv
Signal Handling Vom(3) REC, f=10 kHz, Vo=0dBv, R =10 kQ 12.5 15 dBv
Distortion T.H.D.(2) P.B, f=333 Hz, V5=0dBv, R =10 kQ 0.03 0.08 %
Distortion T.H.D.(3) REC, f=10 kHz, V5=0dBv, R =10 kQ 0.08 0.14 %
Noise Level Vno(2) REC, Rg=0, Using CCIR/ARM —-80 -70 dBv
REC Mode Response F.R(1) =333 Hz, Vin=0dBv -0.7 0 +0.7 dBv
REC Mode Response F.R(2) f=1 kHz, Vin=—20 dBv -18.1 -16.7 -15.3 dBv
REC Mode Response F.R(3) f=56 kHz, Vj,=—20 dBv -18.0 -16.8 -15.6 dBv
REC Mode Response F.R(4) f=56 kHz, Vi,=—40 dBv -30.4 -29.7 -28.8 dBv
Cross Talk Vers REC, =333 Hz, B.A. to N.R.Processor, -70 dBv

For alignment instruction see section 3.8 of licence information manual.
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BIPOLAR ANALOG INTEGRATED CIRCUIT

uPC1252H2

VCA FOR dbx NOISE REDUCTION SYSTEM

256

DESCRIPTION
The uPC1252H2 is dbx noise reduction
system VCA (Voltage Controlled Amplifier),
used in tape deck and other audio equip-
ment.
The uPC1252H2 features excellent lineality
VCA for wider input level due to NEC's
super low noise and high hgg NPN/PNP,
complementary process.
Since the package is 8 pin SIP. It can be
built in a compact set.

FEATURES
’ ® Wide operating supply voltage
® Excellent lineality Control Constant
® |ow total hamonic distortion
® Low noise

PACKAGE DIMENSIONS

in millimeters (inches)

19.5 MAX. 28402
(0.76 MAX.) ©.11)
c1 | "
(© 000, —
2Exz |
MARKING I E
© g nlm § g
— 0|™M
i t S22
— d
l ‘ = =
il 1l I | *® g
0.6 MAX. B
254102 (0.02 MAX.) 0.25
(0.1) 1.2+0.1 (0.0
17.78 (0.05) 1.0+0.1
7N (0.04)

Vee = #4 to 215 V (TYP. £12 V)

V¢ =-5.9 mV/dB (Ay = -30 dB to +30 dB)
T.H.D.=0.01 % TYP.
NVo =-94 dBV TYP. (Vcc = %12V, Ry = 33.2kS2,

(Vce =212V, f=1kHz, Vo =0dBV)

A, =0dB, BPF = 10 Hz to 20 kHz)

vce
FUNCTIONAL BLOCK DIAGRAM 24 K2
/?&C 20 kQ
100 @
\;J7 vo) 33 kQ %
GC1 VWA~ VEE
1 «F ' I 47 pF
Current ) p
vino—l 1 Mode A Gain Cell 8 -
S ode Ame 1/2 4558 ———O Vo
O —+
GND s) T
. L |dling Current T
Bias Circuit Circuit
vee
/l\ 20 kQ
5 2 50 kQ
ISET GC2
4.7 kQ 100 @ 100 @
REXT
v
VEE EE
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ABSOLUTE MAXIMUM RATINGS (T,=25°C)

Supply Voltage Vee, VEE +15 \%

Supply Current lcc 30 mA
Power Dissipation Pp 330* mW
Operating Temperature Range Topt -20to +75 °c
Storage Temperature Range Tstg -40t0+1256 °C

* Valueat Ta=75°C

RECOMMENDED OPERATING CONDITIONS

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
Operating Supply Voltage Vece, VEg** +4 +12 +15 \")
Bias Current ISET - 2.0 - mA
Input Level Range Vin -40 +10 dBvV

** See Note

ELECTRICAL CHARACTERISTICS (T, =25 °C, Vec =+12 V, Vgg =12V, IsgT =2 mA, Ryy = RouT =33 k2, f=1 kHz)

CAHRACTERISTIC SYMBOL | MIN. TYP. | MAX, UNIT TEST CONDITIONS
Supply Current lcc 1.0 2.0 3.0 mA Non Signal
Equivalent Input Bias Current N 6 20 nA Non Signal
Gain Cell Idling Current IDLE 20 LA Non Signal
Gain Cell Offset Voltage VOFF +0.5 mV Ay=0dB, TH.D.£0.07%
Control Constant Ve -5.8 -5.9 -6.1 mV/dB | Ay=-30dB to +30dB
Total Harmonic Distortion T.H.D.1 0.007 0.07 % Ay=0dB, Vo =0dBYV, BPF =400 Hz to 5 kHz
Total Harmonic Distortion T.H.D.2 0.02 0.10 % Ay = +20 dB, V4 = 0dBV, BPF =400 Hz to 5 kHz
Total Harmonic Distortion T.H.D.3 0.02 0.15 % Ay =-20dB, Vin =0dBV, BPF =400 Hz to 5 kHz
Output Noise Level NV -94 -84 dBvV Ay =0dB, Ry =33 k2, BPF = 10 Hz to 20 kHz
Symmetry Control Voltage Vsym ~4 0 +4 mV A, =0dB, T.H.D.£0.07 %

Note) Vg, Veg and IggT are defined as follows.

? -

Veg- 4*Vgg Ve - 2.4
uPC1252H2 lseT = Rexr  Rext 2mA
"SET
REXT
VEE
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TEST CIRCUIT ~
1)1
( cc 33 kQ
%%
47 pF
Uin -
—O Vout
1/2,PC4558C
(2) Ve
O+12V
VR1
20 kQ MAX.
-2V 33 kQ
AN\~
47 pF
M
L
S.G. 1/24PC4558C
7
(3) TH.D. , _,
O+12 V +12 V
VR1
20 kQ MAX.
-12v 33 kQ
A
47 pF fc1=400
i C1=400Hz{ ) 48/oct
LAl fc2=5 kHz

Vin

258

\ fc1 fc2
/ B.P.F. \
+12 v
1/2 uPC4558C @ .

VR2
TH.D.

20 kQ
MAX. 77

-12V

T.H.D.1; Make T.H.D. minimum with VR, after adjusting GC1 = 0 mV with VR, at V;, = 0dBV
T.H.D.2; Make T.H.D. minimum with VR, after adjusting GC1 =-120 mV with VR; at V;,=-20 dBV
T.H.D.3; Make T.H.D. minimum with VR after adjusting GC1 = +120 mV with VR, at V;,, = 0 dBV



4«PC1252H2

(4) Vno

33 ko
ANV
47 pF
\ il fc1=10 Hz }
Vin 11 f0p=20 KkHz 12 dB/oct
fc1 fc2
B.PF.
1/2 4PCA558C A,=20 dB
FLAT AMP
(5) Vsym
+12V
+12V
510 @ VR1
AN 20 kQ
MAX, 33 kQ
C) 20 Q AN~
3 .>_____||————o
VIN  14F 33 kQ —12v
K ¢ 1 47 pF
V.TVM
sG VTVM uPC1252H2 >—-@ .fC}—QDZ TH.D.
b
+12 v 400 Hz~5 Kdz BPF
—12 dB/OCT
1/2 4PC4558C /
4 120 kQ VR2
——AMN—=220 kO
MAX.
4.7 kQ 51 @
4 D.V.M
—12v
—12V

Make T.H.D. minimum with VR after adjusting GC1=0 mV with VR{ at V;, = 0 dBV and Measure Symmetry Control
Voltage of 4 pin.
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#PC1252H2

VOLTAGE GAIN vs, TOTAL HARMONIC DISTORTION vs.
CONTROL CONSTANT VOLTAGE INPUT VOLTAGE and OUTPUT VOLTAGE
Vee=zt12V Vec=zx12vV
60 f=1 kHz fe:; kHz
4]
2 (400 Hz to 5 kHz)
A 40
o NR 30
T NN 20 X
c
8 0 5
o S 03
14 —300 |—200 |[-100 | O] 190 -1 200 3(])0 k] .
= a
il’ T;g N T75 - e Ag=—20 o
- Ta=75 " R
< % RN Ta=25 €, A = X
, N Ta=—25 'C 5 = 4/
-40 N - A
©
—50 3 003 N Ay=—20 dg|
$ N
~60 | N N [/
| .
| 2 N Nﬂ'y /
~ 001 Ay=0 dB
V¢ — Control Constant Voltage — mV e
0.003
001
0.00 0.03 0.1 0.3 1 3 10

Vin — Input Voltage — Vrm.s. (Ay=0 dB or —20 dB)
Vo — Output Voltage — Vrm.s. (Ay=0 dB or +20 dB)

OUTPUT RESPONSE vs. FREQUENCY

+2—rT . — r
Vee=t12V
0/,_ Y

3
| N
o -2
2
o
2
D
g \V_,
35
Qo
3
1 -6 . 1J_\J_.\ 7/.AV.=20 d8
) Ay=40 dB [

-8 v=—20 dB/—40 dB

Ay=0 dB[f]
~10L_, . 1 1 I \n .\\
10 100 1k 10 k 100 k 1M

f — Frequency — Hz
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4PC1252H2

Note for use

1. Since uPC1252H2 is designed for Noise Reduction System, recommend to use uPC1252H2 with uPC1253H2 (RMS Revel
Sensor), which controls uPC1252H2, in case of composing dbx NR System.

2. Documents issued by dbx, in corporated have priority over NEC, such as application note or data about dbx NR system.
3. If you plan to use uPC1252H2 except dbx NR system, inform NEC of it as soon as possible.

APPLICATION CIRCUIT

33 kQ
A%
#PC1252H2 47 of
-
e 2] el Lef Lef T e
Signal INO—] . |
1 4F T SN P . I set 0P AMP1/2 ——0
— [e] + Signal OUT
-
o ~
0 s
w
[+
r r R -
o) o]
6C1 O- VEE(-12 V) VCC(+12 V)
r e T i
|
! S ) 20 koMax.
I Vee O—WWWA—O Ve :
| VCA SYM ADJ. |
o o e 4
*1. Possible to connect 4 pin to GND in case of using.this IC at T.H.D. = 0.05 %.
-
2.

Iset is set to be 2mA at RgxT=4.7 k2, Voo =12V, VEg =-12V, so readjust REXT in case that supply voltage'is different from above.
GCt1 is an input terminal of uPC1252H2 control voltage.

261



BIPOLAR ANALOG INTEGRATED CIRCUIT

uPC1253H2

RMS LEVEL SENSOR FOR dbx NOISE REDUCTION SYSTEM

DESCRIPTION PACKAGE DIMENSIONS
The puPC1253H2 is dbx noise reduction system RMS in millimeters (inches)
(Root Mean Square) level sensor, used in tape deck and (19.5 MAX.) 2840.2
0.76 MAX. o
other audio equipment. o1 (011)
The uPC1253H2 features high accurate RMS level sensor my
for wide input due to NEC's super low noise and high MARKING % gxg
=< —~
hgg PNP process. S gf’ ;:Eg E
(=24 it
Since the package is 8 pin SIP, it can be built in a com- } i n RS © -
pact set. llJ ' \ i 5 N
H \ ) ﬁg
0.6 MAX. B
254402 T (0.02 MAX.) 0.25
(0.1) 1.2+0.1 ©on™
1778 (005 1040.1
0.7 ' (0.04)
FEATURES
® Wide operating supply voltage Ve = #4to 215 V (TYP. £12 V)
® Excellent lineality Control Constant Ve = 5.9 mV/dB
® Wider input range Vjn =—40dBV to +10 dBV
FUNCTIONAL BLOCK DIAGRAM
10 kQ
Vee O——AMWWA——O0 VEE
20 @ 250 kQ
4 SYM @VCC
33.2 kQ T g
0.1 u Vout
Current Mode Square Buffer
Vin 0—] 1)— 7
in l_m( Rectifier Amp Amp (ve)
0.01 xF 3.32 kQ I
7J;—<3P Bias Circuit ]\
5 {!\ 6
Vee T'S* 50
400 k2 = Reyr + .
. rlg=YEE=3-VBE_,, a

REXT
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4PC1253H2

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Supply Voltage Vce, Ve +15 \

Supply Current lcc 30 mA
Power Dissipation Po 330* mwW
Operating Temperature Range Topt -20to +75 °c
Storage Temperature Range Tstg -40t0 +125 °C

* Value at Ta=75°C

RECOMMENDED OPERATING CONDITIONS

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
Operating Supply Voltage Vee. VEE +4 £12 +15 \")
Input Level Range Vin -40 +10 dBvV
Bias Current lg 24 LA

ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgc = +12V, Vgg = -12V, f = 1 kHz, Z;, = 33 kQ)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT TEST CONDITIONS
Supply Current Ice 09 2.0 mA No Signa!
Output Level Vo* 1M1 136 161 mV Vin =0dBV
Control Constant Ve 5.8 5.9 6.1 mV/dB Ujn =—-40dBVto +10dBV

* Qutput Level is defined as follows.

Vout

Yin(dBV)
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4PC1253H2

TEST CIRCUIT

(1) Icc
20 @ N\
I +12V
o) ©
33 kQ
vinO——l
0.1 uF 33 kQ oy
out
0.01 uF
(o]
< (']
(o]
3
vzal ; {:\r‘ %
Q o
- ~ -0-12V
20 Q@
(2) Vo, Ve O +12V
33 kQ
0.1 xF
o—i
3.3 kQ
0.01 xF
DC VOLT METER
D O
(o]
SHILw
S 1§ -1 O -12V
= o~
N
Yoia

Note for use
1. Since uPC1253H2 is designed for dbx Noise Reduction System, recommend to use uPC1253H2 with uPC1252H2 (VCA) in

case of composing dbx NR system.
2. Documents issued by dbx incorporated have priority over NEC, such as application note or data about dbx NR system,
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4PC1253H2

APPLICATION CIRCUIT

uPC1253H2

IN O—]}—

0.1 xF

— <
0.01 4F g%
i (32

ORERDNENE

—0 OUT

_____ L

o—~MA-0 16 &

1.2 MQ 22 ¢

24 k2 J—p—AAA—]
47 Q 20 4F

S 3E-

VEEIVEE VEE

__ RS SYMADL |

ANV 0 Vee

*1. Possible to omit RMS SYM.ADJ. in case of using this 1C with uPC12562H2 at T.H.D. 20.05 %.
*2. Make GND common about these terminals.
*3. This resistor is for RMS time constant.
Connect 7 PIN OUT to GC1 of uPC1252H2 (VCA).

TYPICAL CHARACTERISTICS (Ta = 25 °C)

Icc — Supply Current —mA

0.5

V¢ — Control Constant — mV/dB

>
4
2
m
z
-0
—~C
_|
[

RRENT, CONTROL CONSTANT vs.
EMPER

RE
vee=+12 V
f=1 kHz
10
A
icc
et -
""FPH——‘
— \
5 P Bt '\'—"”‘ VC
0
-25 0 25 50 75

Ta — Ambient Temperature —°C

OUTPUT LEVEL vs. INPUT LEVEL

Vee=$12V 304 11
f=1 kHz 20 Ta=75C
Ta=25 ‘C
Ta=-25°C
100
—100 —50 0 50
- —{-100
amdme
|
/ < —}—200
p. § l
'/,/Z 3 —-300
% 3
4 | —{-400
2 |1
0
[ |-500

Vin — Input Level — dBm
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PORTABLE AUDIO

INDEX

Page
uPC1018C AM-RF, MIX, IF + FM-IF Amplifier . ........ ... ... .. ..., 272
uPC1222C AM Tuner + FM-IF Detector ... ... .. ...t i ittt ineteernannan 278
uPC1222C(R) AM Tuner + FM-IF Detector ... .......ccueiveitennnassnennns 278
uPC1197C FM-MPX Demodulator . . .. .. oottt ittt i it et i an e eeenans 286
MPC1158H2 Pre Amplifier with ALC . . . . ... .. . i i i it iiin i 296
uPC1204C REC/PB Amplifier. . ...ttt it ittt e e i ettt s 302
uPC1217G REC/PB SYStemM . .. ittt i it it et eem e st e e 307
uPC1177H 3.5W (4 Q) BTL Power Amplifier ............ .. .. .. 314
uPC1212C 1TW (4 Q) Power Amplifier ... ... ...t 326
uPC1213C 24 W (4 Q) Power Amplifier . .. ... .o i i e e 336
uPC1218H 250 mW (8 ) BTL Power Amplifier. . . . ... ... ., 347
uPC1221C Pre + ALC+ 1 W (4 ) Power Amplifier .. ............. ... .... 350
uPC1263C2 Dual 1.2 W (8 ) Power Amplifier .......... ... .. .. 357
uPC1277H Dual 4.2 W (4 Q) Power Amplifier . .......... ... .. . 363
uPC1350C Pre + ALC + 450 mW (8 £2) Power Amplifier . . .................. 368
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PORTABLE AUDIO
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BLOCK DIAGRAM

Tuner Block

R CH. OUT

Ant. - —_
==
FM al Fm { FM MPX
Front End 'i IF Amp. ] Detector :
" |
L1 |
Ant. DISCRETE || } | WPC1197C
(— = - |
| AM AM | AM -
I[ Front End IF Amp [ Detector > AM OuT
R, —J
L i
| uPC1018C I
uPC1222C, uPC1222C(R)
AF Block
(1) Monaural Radio Cassette
MIC
—————  Pre Amp. Po Amp.
HEAD
I |
uPC1158H2
Rec Amp. T
|
DISCRETE #PC1177H (BTL)
uPC1212C
) uPC1213C
(2) Stereo Radio Cassette
MIC
Pre Amp. Po Amp.
HEAD
Rec Amp. T
pPC1204C
‘ -
L g
uPC1158H2 + DISCRETE
MIC
Pre Amp. Po Amp.
HEAD
Rec Amp. —__‘T
|
rPC1204C #PC1263C2
uPC1277H
i 1 | ]
b J [, J
uPC1158H2 + DISCRETE uPC1277H

L L CH. OUT

SP

SP

SP



PORTABLE AUDIO

(3) Cassette Tape Recorder
MIC
SP

Pre Amp. Po Amp.

HEAD

uPC1221C
uPC1350C

(4) Mini & Micro Cassette
MIC

D——— Mic Amp. Rec Amp.

HEAD
@_- P/B Amp. Po Amp. Sp

Rec/Play
SW

uPC1217G . uPC1218H
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BIPOLAR ANALOG INTEGRATED CIRCUIT

+PC1018C

AM TUNER, AM/FM-IF AMPLIFIER CIRCUIT
SILICON BIPOLAR MONOLITHIC INTEGRATED CIRCUIT

DESCRIPTION

The puPC1018C is a silicon monolithic integrated circuit designed for AM/FM radios and cassette tape recorders with an
AM/FM radio.

The uPC1018C contains a AM tuner and FM-IF amplifiers.

FEATURES PACKAGE DIMENSIONS in millimeters (inches)
® Wide operating voltage. Vcg=2.56~ 6.0V
® Excellent low voltage characteristics. 19.4MAX.

(0.763MAX.)
® High gain FM-IF amplifiers. Y. Y.YY
© The AM stage is composed of a mixer, a local oscillator, a R1

(R0.039) N
IF amplifier and an AGC circuit. r\r - - © Z # Typical value unless

® The AM stage has an excellent AGC characteristic and FAYAFEvEYEYRYEY otherwise noted.

low distortion.

4.5MAX.
(0.177MAX.)

3.2MIN. | 3.55+0.2

2
=
&
e 1.2 0.6
e
(0.1) ' (0.047) (0.024)
tr— 0.4+0.15
0-65MAx. ©0.016)

(0.025MAX.)

BLOCK DIAGRAM (Top View)

AM AM AM
CON. CON. AM AGC AM AM
IN ouT IF IN IN +B2 IF OUT BYPASS GND (2)

[ [l [a] [ [6] [ [o] [5]

AM IF

I 3 3 I 3 R 3 R 1 B 62 B Y

AM M IF GND (1) FM IF FM IF +B1 FM IF FM
LOCAL IN(1) OUT (1) IN() ouT (2) BYPASS
0sC
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uPC1018C

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Supply Voltage Vce 9.0 \'
Package Dissipation Pp 350* mwW
Operating Temperature Topt —20to +75 °c
Storage Temperature Tstg —40 to +125 °c
*Ta=75°C
RECOMMENDED OPERATING CONDITION (Ta=25°C)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
Supply Voltage Vee 25 40 6.0 \)
ELECTRICAL CHARACTERISTICS (Ta =25°C, V¢ = 4.0V)
CHARACTERISTIC SYMBOL MIN. | TYP. | MAX. | UNIT TEST CONDITIONS CI.';‘%SJ”
Circuit Current Icc(AM) 45 8.0 115 mA No Signal (AM) 1
Voltage Gain (MIX) | Ay (MIX) 75 | 115 | 155 | dB ::2’:';; RG=502  (am) 3
) =455kHz, RG=50%2
Voltage Gain (IF) Ay (IF) 440 50.0 56.0 dB R=3302 (AM) 3
Circuit Current lcc(FM) 5.0 9.0 13.0 mA No Signal (FM) 2
. f=10.7MHz, Rg=508
Voltage Gain (IF;) Ay (IFy) 38.0 420 46.0 dB RL=1k2 (FM) 4
) £=10.7 MHz, Rg=50%
Voltage Gain (IF;) Ay (IF3) 27.0 33.0 39.0 dB RL=3300 (FM) 4
TEST CIRCUIT 1 TEST CIRCUIT 2
Vee
Icc (F™)

#PC1018C

0.0224: 0.022
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wPC1018C

TEST CIRCUIT 3 TEST CIRCUIT 4

50Q
TYPICAL APPLICATION
e lk% 47kQ
330pF
FM 21kQ
=l e 2 EmouT
4_( _’J-'_S L 6 = 10kQ
v ; FMIF
| IN@)
I
i
1 FMIF +B1 FMIF [~~~ 1B
0014F 12 IN(1) ouT(1)
1) L] FMIFQ)
| M BYPASS ]
|' GND(1) / : 0.022 uF
:3 GND(2) !
;,—QL -
0sC
[aindutnieg ‘1
i 7 AM LOCAL 0SC
S R AM CON. AM IF
' +B
{ Z  AMCON. IN
1
I amx 0T AM AM
i AGC
i IN
E GND(1) GND(2)
Ve
v
13
___________________________ .().______
ATk
‘a7 F 10k
r
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«PC1018C

COIL SPECIFICATIONS

(D AM LOCAL OSCILATION COIL (MW) 7BR-4398X (TOKO)

TYPE NO. 7P 1—3 65T
BODY COLOR BLACK 4—6 11T
BLACK
VC ~—3 4 }—— Coll
’0 L=150uH (+£6%)
Qu>80 (f=14MHz)
GND ~—1 5f——= Batt
2 AM IF COIL CF2-455C (TOKO)
Coll ~—3 b4 é@/
2 . GND BAND WIDTH 6kHz MIN.
5 : 12 SELECTIVITY ( £10kHz DETUNING) 20dB MIN.
Batt =——1 6 QT—] Base
(3 AM DETECTION COIL {455kHz) 7LC-252222No. (TOKO)
TYPE NO. 7P 1—-3 146T
BODY COLOR BLACK 2—3 377
4—6 33T

Coll =~——13 S @4f— GND

Batt =———120 CAPACITOR Co-+++e+ 180pF

1 6|— Diode (o] TELEEIS TR ITTISTPRTPIOPRSY 70420%

® FM DETECTION COIL (10.7MHz) (TOKO)
CAPACITOR
PLIMARY 119AC-470085Ls (GRAY) 47pF(C1) 4—2 5%T 2—3 8T 1-5 54T
SECONDARY 119FC-560061Ne (BLUE) 56pF(C2) 1—2 6T 2—3 6T 4—6 1T

TYPE NO. 7P
GRAY ro------ - BLUE
3 Spa 6( S, @1}— Diode
C,
Coll ~——2 S ik 2
GND ~—1 G l——?6 4.5 3}——= Diode
VeCw-do—oe o I
® FM CERAMIC FILTER (10.7MHz) CFS-107M (TOKO)
10— L——I—j [—o3
—_ T —_
co—T- LT o2 _ 345 sano worH o 300 - 50kHz
21 L INPUT —20dB BAND WIDTH:+ee--- 600kHz(MAX.)
? 2 GND INSERTION LOSS --ereeeeesss 6dB(MAX.)
3.0UTPUT
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xPC1018C

TYPICAL CHARACTERISTICS (Ta = 25°C)

FM—IF, FM—IF,
AM—MIX, AM—IF ; OUTPUT VOLTAGE OUTPUT VOLTAGE vs.
OUTPUT VOLTAGE vs. INPUT VOLTAGE vs. INPUT VOLTAGE INPUT VOLTAGE
3000 : 3000 3000
1000 - ‘: 1000
: 1000
; 700 AM—IF = E B 700 700
i vi y.4 : ;
g 50 Lam—mx] | & 5 g M
; 300 ! > 300 P = 300
i / O / ;
(5] ' D
% / / - E / 3 /
2 130 v i . (7)8 =4 § 190 7
5 o i f I f > 7 ]
g % i i g % g %0
=1 : 3 ‘ -
9 % / 9w 3
: I
o H o
* I / g /
10 ' 10 S 10 .
|=="i=ss === S===
5 7 i 5 5 /
3 ] : 3 3
0 20 40 60 8 100 120 140 : 0 20 40 60 80 100 120 140 0 20 40 60 80 100 120
Vi—Input Voltage—dBuV : Vij—Input Voltage—dBuV Vi—Input Voltage—dBuV
AM—MIX : FM—IF,
OUTPUT VOLTAGE vs. FREQUENCY ; OUTPUT VOLTAGE vs. FREQUENCY
500 : 500
E .
e £ '
£ 100 s
g 70 = ‘ [ 100
£ %0 i & 7 N
Z 2 N\ ; 5 % AN
2 : > N
E] N : 5 30 \
o . Q
| H 5
o 10 ; 3
> .
7 H Io
5 : > 10
50k70k100k  3J00k500k IM  3M 5M 10M  30M 7
f—Frequency —Hz
: 50k 70k 100k 300k 500k 1M M S5M  10M 30M
f—Frequency—Hz
AM—IF ; FM—IF
OUTPUT VOLTAGE vs. FREQUENCY ; OUTPUT VOLTAGE vs. FREQUENCY
500 : 500
& : ]
s Pk
| 100 ': E
o 70 \ | 100
=) ' @
£ 50 : w 70
S : S
Y P8 - N
g \ H £ - N\
=] \ H a 30 N
S : 35 \
I 10 N : 3 N
> 7 —N : ;o
5 10
50k70k 100k 300k500k 1M 3M 5M  10M  30M ; 7
f—Frequency —Hz : 5 I~
: 50k 70k 100k 300k 500k 700k 1M 3M 5M 7M 10M 30M

f—Frequency —Hz
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BIPOLAR ANALOG INTEGRATED CIRCUIT

«PC1222C,,PC1222C(R)

AM TUNER, FM IF SYSTEM WITH QUADRATURE DETECTOR
SILICON BIPOLAR MONOLITHIC INTEGRATED CIRCUIT

278

DESCRIPTION

The uPC1222 is a low voltage silicon monolithic IC. It is designed for using in AM tuner and FM-IF.
uPC1222 contains an AM Mixer, AM/FM IF amplifier, AM detector, FM detector and also AGC circuit.
This IC is suitable for using in AM/FM radio, radio cassette etc..

FEATURES
® Wide operating voltage. Vee=2.0V-60V
® Excellent low voltage characteristics.
® AM stage is composed a Mixer, local oscillator, IF amplifier, AM detector and AGC circuit.
® FM stage is composed a high gain FM-IF amplifier and FM detector.
.

The AM stage has an excellent AGC characteristic and low distortion.

uPC1222C(R) is designed for upper heterodyne.
uPC1222C is designed for lower heterodyne.

BLOCK DIAGRAM (Top View)

f‘lﬂl—ll_l[—l[_lﬂlﬁlf?l

.
AM-MIX AGC2
AGCy
LOCAL
0SC

AM-DET
[~ i
AM/FM-IF ‘
FM-DET BIAS




«PC1222C,,PC1222C(R)

FUNCTION
AMStage -« - - oo

FMStage -« vvvvemvvrnnennnn.

PACKAGE DIMENSIONS in millimeters (inches)

MIXER CIRCUIT
LOCAL OSC

IF AMPLIFIER
DETECTOR CIRCUIT
AGC CIRCUIT

IF AMPLIFIER
DETECTOR CIRCUIT

19.4 MAX
(0.763 MAX)
P o o WOk BT s
_RL @
(RO.039\5 . 0
) b &
~  xTypical value unless
LA VY L ML RN otherwise noted.
Zw
<213 !
N
~
o 10
<o Zi2
T
RERE 541.2 0.6 3)
S (0.1)(0.047)(0.024) 02552, 0 ~15°
05:0.1 (001)
(0.02)
CONNECTION DIAGRAM
Pin No. CONNECTION Pin No. CONNECTION
1 AM LOCAL 0sC 9 AM OUTPUT
2 IF BYPASS 10 AGC INPUT
3 FM IF INPUT 11 AM IF INPUT
4 GND 12 AM MIX BIAS
5 DET. INPUT (1) 13 AM MIX OUT
6 DET. INPUT (2) 14 AM RF AGC BYPASS
7 FM OUTPUT 15 AM MIX INPUT
8 Vce 16 AM IF AGC BYPASS
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xPC1222C,,PC1222C(R)

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Supply Voltage Vee 9.0 \%

Package Dissipation Pp 350* mWw

Operating Temperature Topt —20to +75 °c

Storage Temperature Tstg —40 to +125 °c
*Ta=75°C

RECOMMENDED OPERATING CONDITION (Ta=25°C)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
Supply Voltage Vce 2.0 4.0 6.0 v

ELECTRICAL CHARACTERISTICS (Ta=25°C)
(Vcc=4V FM: =107 MHz, Af=%225 kHz DEV.

AM: f=1MHz, MOD.=30% fmop =400 Hz)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT TEST CONDITIONS
Circuit Current Icc-FM 6.5 10 15 mA No Signal
Detector Output Voltage VO-FM 35 50 70 mVr.m.s. Vi=80 dBuV
Lo . —3 dB point from Vo
g Input Limiting Voltage Villim) 33 39 45 dBuVv with 100 dBuV input
<
I Signal to Noise Ratio S/N-Fm 50 60 dB V=80 dBuV
E Total Harmonic Distortion T.H.D-gMm 0.2 08 % V=80 dBuV
L . V=80 dBuV
AM Rejection Ratio A.M.R. 25 35 dB AM: 30 % MOD.
: Vo=5mVr.m.s.
Drop Voltage Gain Loss AAv.EMm 186 5.0 dB Veg=4-2V
Circuit Current lcc-AM 6 12 18 mA No Signal
MAX. Sensitivity Vi-AM 28 35 42 dBuV Vo=10 mVrms.
('-I:-,l Detector Output Voltage Vo-AM 25 34 50 mVr.m.s. Vi=100 dBuV
é Signal to Noise Ratio S/N-am 45 51 dB V;i=100 dBuV
s Oscillation Voltage Vosc 150 mVr.ms. fosc=1 455 kHz
<
Total Harmonic Distortion T.H.D.-AM 0.5 20 % V;ij=100 dBuV
. Vo=10 mVr.m.s.
Drop Voltage Gain Loss AAy_AM 5 10 dB Vog=4—>2 V

280




xPC1222C,,PC1222C(R)

TEST CIRCUIT

AM STAGE REFERENCE CHARACTERISTICS
(Vec =4V, f=1MHz, MOD=30%, fmop =400 Hz, at APPLICATION CIRCUIT)

1009 o FM/AM
AV
AM
10 kQ
22 ko |
'10.068
I
To.01
uF
AM ) 0022 4F
0
M 100 ko
THD.
’ m,mA, oVee
33 4t lo.ozz
— uF
3.9 kQ
L1: AM ANT. COIL 25A-1195-08 (CORIN)
Ti: AM LOCAL OSCILLATION COIL (MM)  26-1791-13 (CORIN)
To:  AM IF COIL CFZ-455C (TOKO)
T3: AM DETECTION COIL (456 kHz) 5251 (TOKO)
Ts: FM DETECTION COIL (10.7 MH2) 12747 (TOKO)
Lp: PHASE SHIFT INDUCTOR 7BA 180JH (TOKO)

CHARACTERISTIC SYMBOL TYP, UNIT TEST CONDITION
Usable Sensitivity Vi-s/N 48 dBuV/m S/N=20dB
Maximum Sensitivity Vi-aM 35 dBuV/m Vo=10 mVr.m.s.
Detector Output Vo-AM 34 mVr.m.s. V;=100 dBuV/m
S/N Ratio S/IN 51 ds Vi=100 dBuV/m
Total Harmonic Distortion T.H.D. 0.5 % MOD=30 %, V;=100dBuV/m
Drop Voltage Gain Loss DAy.AM 5 dB Vo=10mVrms,, Vecc=4—->2V
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TYPICAL APPLICATION

100 @
A¢"V

FM
o FM/AM SWITCH

===2 5

AM 10 kQ
_AVVT
+
4.7 uF AM OUT
- —0
2.2 kQ

ﬁ(Lﬂl’Jﬂ

/
(\ LOOP ANT.

FM-IF

|
N\ AGC2
L AM-MIX
T T
A
L { LocaL GC1
0sC
AM-DET
— AM

BIAS

L

0.068

—
A e
LOCAL Vo)
330 @
0SC L0022 FM OUT
coiL Ioozz 0022 l uF . o
33 % +0.022 Vee
ufF— uF

FM IF IN

T1:
To:
T3:
T4:

AM IF COIL

AM BAR ANT
CORE: ¢ 10 x 80 mm
Lp=600 uH

Q=220

Ly: Lp=107:25

AM DETECTION COIL (455 kHz)
FM DETECTION COiL (10.7 MHz)

AM LOCAL OSCILLATION COIL (MM)

26-1791-13 (CORIN)
CFZ-455C (TOKO)
5251 (TOKO)
12747 (TOKO)
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COIL SPECIFICATIONS
(1} ANTENNA COIL (MW) 25A-1195-08 (CORIN)

ve-—3 4—~Batt(%#12) Lo=650 uH
AM SG —2 Qy=210%20 % (at 796 kHz)
GND -—{1 6—RF IN(%15) 1-2 25T 2-3 82T

1-3 107T 4-6 10T

{2)  AM LOCAL OSCILLATION COIL (MW) (CORIN})

TYPE NO. P 1-3 99T
BODY COLOR BLACK 4-6 11T

BLACK

VC=——3 4 —=Coll
GND-—1 5_’Batt L=260 lJ.H (iG %)

Qu>80 (f=1.4 MHz)

(3) AMIF COIL CFZ-455C (TOKO)

Coll~—3 4%9/
2 7. L—GND
5 12 8
Batt=—oI,1 6 o= ——Base BANDWIDTH 6 kHz MIN.

[ ) SELECTIVITY {(£10 kHz DETUNING) 20 dB MIN.

(4)  AM DETECTION COIL (455 kHz) 5251 (TOKO)

TYPE NO. 7P 1-2:2-3=1:1
BODY COLOR BLACK

Batt=——"3 o4
Coll——2
2T7 o6 CAPACITOR Co - 180 pF

S QU seerrerereerisessestneenaen. 70%20 %

(5) FM DETECTION COIL (10.7 MHz) 12747 (TOKO)

TYPE NO. 7P
BODY COLOR BLACK
Colle——{3 04
20
Co CAPACITOR Co ==+ 82 pF
Batt-—— 1 3 o6 QU ereeeenrserenenienrieneen 70+20 %
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P.C. BOARD PATTERN

+ 0.022 uF

Tq:
Ta:
T3:
T4:
Lq:

AM LOCAL OSC COIL  26-1791-13 (CORIN)

AM IF COIL CFZ-455C (TOKO)
AM DET. COIL 5251 (TOKO)
FM DET. COIL 12747 (TOKO)

PHASE SHIFT INDUCTOR : 7BA 180JH (TOKO)
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TYPICAL CHARACTERISTICS (Ta=25°C)

FM STAGE AM STAGE
OUTPUT VOLTAGE, TOTAL HARMONIC DISTORTION, AM Rejection, OUTPUT VOLTAGE, TOTAL HARMONIC DISTORTION,
AND NOISE VOLTAGE vs. INPUT VOLTAGE SIGNAL TO NOISE RATIO, vs. INPUT VOLTAGE
T g . S
=VO-FM 9 i Vee=40 V [ T1s 9
0 P £ N
@ /\z LLL] 1! § s 4 ftest=1.0 MHz I P
T g IO / 10 W 4% E fmop=400 MHz[ 1 ]* &
1, - z Alm 5 K v. - L1 7]
L5 2 : e | 5 o0 S i00=20 % __[Te &
g i g 30 \ AMR 3 g & 50 e 5 §
08 \ - g S > i 17 VO-AM 2
5 2 9 —-40 [ 7 E o 40 4 =
ag¢& 1= N TV ] _® T
3, = —50 { 2 s | 30 = 3 —
o 3 < VN © c 9 ]
| 8| -60 \ ] 23 20 s
ET T Qe r THD.- 29
E1S —70 1 Lo o
S5=z= \Y = =2 10 4 1 =
>>< _go TH.D.-FMm L <5 NI =
D 2 g Ez 0o 10 20 30 40 50 60 70 80 90 100 ° g
o
010 20 30 40 50 60 70 80 90100110120 ° = n = s 110120 x
Vi — input Voltage — dBuV
Vi — Input Voltage — dB xV i—ine & “
CIRCUIT CURRENT, CHANGE OF OUTPUT VOLTAGE CHANGE OF OUTPUT VOLTAGE, CHANGE OF
TOTAL HARMONIC DISTORTION vs. SUPPLY VOLTAGE MAXIMUM SENSITIVITY vs. SUPPLY VOLTAGE
Qo
0
S frest=10.7 MHz T S 10 Mest=1.0 MHz {WT {
< | 30 fMOD=400 Hz 4 S é 57 h fMOD=400 Hz A <
€ 154& Af=1225 kHz  dev. S 2 >3 MOD =30 % O, AM E
| :.“_’ 20 T 17 o S = 0 —'\[ T !
= o 7] =3 = —
8 2 0 IcC-FM , O 2 Me s , Vi-AM 16 §
5 s / et L %) n 3 loc- ,ll,q 5
S o o A AVO-FM ] § B E 2 i == S
z 0 ima - 2 sfg gl 2 3
-— [ =3
= =} [} @ =
S g0 | 2z T |22 10 5
| u i ] Ic 5o |
= S-20 ] < 2{q @ 8
- SJES I T 5 g g2 7
[&] | S c 6 Q
o -30 1 . S
- IE TH.D.-gM || ‘.‘2' 5 o cf o
&40 v S n 14 |2 = TH.D.-AM 4
o i} T a =< =
> = T L o-30 2
[ 1] 0 L > >
0 1 2 3 4 5 6 7 8 9 10 ola< 0
0 I 2 3 4 5 6 7 8 9 10

Vce — Supply Voltage — V
Vce — Supply Voltage — V

DETECTOR OUTPUT VOLTAGE, TOTAL HARMONIC DISTORTION
vs. MODULATION FREQUENCY

[ TT]vec=40 v

@ N st —H] :

S YO MM T ftest=10 MHz

® I MOD=30 % NN

aw —10 N

© Vi=74 dB.V |

% —20| c

= 30 3 £

3 40 N g3

3 -s50 2 7 o

] —60 THO AY z 2

[=]

F 0 S -

s 80 T 8

> 0 = I
20 50100 260 500 1k 2k 5k 10k 20k

fmod — Modulation Frequency — Hz
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BIPOLAR ANALOG INTEGRATED CIRCUIT

«PC1197C

FM MULTIPLEX STEREO DEMODULATOR
SILICON MONOLITHIC BIPOLAR INTEGRATED CIRCUIT

286

DESCRIPTION
The uPC1197C is a silicon monolithic integrated circuit for FM multiplex demodulator designed for stereo cassette tape
recorder with radio receiver, car stereo and car radio operated at a low supply voltage.
The circuit consists of a voltage control oscillator (VCO) for a demodulator and a phase locked loop (PLL), phase compa-
rators, low pass filters (LPF), frequency dividers and a DC amplifier. It also contains accessory circuits such as separation
adjustor stereo-monaural switcher, VCO stopper and stereo-monaural switcher in depressed supply voltage.

FEATURES

® No coil is needed due to PLL (Phase Locked Loop) system. The absence of coil, essential component in conventional
systems, enable to reduce the number of external components and save manpower for adjustments.

® The circuit provides stability in a wide range of power supply voltage. (Vce =410 16 V)

® A stereo/monaural switch can be controlled by a DC voltage obtained from IF signal by smoothing. It is also designed
to provide very small shock noise generated when the stereo/monaural is switched.

© VCO, an unnecessary function for AM reception, can be stopped simply by connecting the control terminal to the
power supply. (Vgc — 3.0 V)

® When the power supply voltage is depressed the mode is forced to shift to monaural. (Forced monaural reception;
Vee —35V)

@ Separation adjustment terminal enables to adjust optimum channel separation.

BLOCK DIAGRAM

19 kHz
Detector ~ Monitor ST./MONO.

vCO L.PF. L.PF. Input Output L.PF. LPF. ~ SW & VCO Stop
1

L.PF.
16 [15] 14 [13] [i7] 11 [10] [9]
| ——] — T
veo LpF, | Phase LPFE |~ OR ]
76 kHz Detector
X T — ] . vco
1 1 4 Muting
172 172 1/2 '~1 Phase Stereo
Divider ] Divider ' Divider Detector Muting

Vou.;e vee _’ Stereo | | Demodo-| | Schmidt | | L Larnp
Circuit detector Switch lator Circuit Driver

[ i t {-—J JH‘; = T
ES N Y I T I 3 B 3 R 1 B 1 B 3
vcc  Composite  Preamplifier  Left  Right Channel Lamp GND Separation

Signal Input Output Channel Qutput Driver Adjuster
Output
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ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Power Supply Voltage Vce 16 \Y%
Allowable Power Dissipation Pp 350" mw
Operational Temperature Topt -20t0+75 C

Storage Temperature Tetg -40to+125 °C

*Ta=75°C

RECOMMENDED OPERATION CONDITIONS (Ta= 25 °C)
Supply Voltage Range Vce 4t016V

Operating Voltage Vee 9V

ELECTRICAL CHARACTERISTICS (Ta=25°C, Vcc=9V, v;=200mV, L=45%, R =45 %, Pilot= 10 %)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT CONDITION
Circuit Current lcc 12 mA Without signal
30 45 dB f=100 Hz
Separation Sep. 40 55 dB f=1kHz
30 45 dB f=10 kHz
Monaural Total Harmonic Distortion T.H.D. 0.3 0.5 % monaural Vi, =200 mV
Stereo Total Harmonic Distortion T.H.D. 0.2 0.5 % stereo pilot = 20 mV
Output Voltage Vo 170 mV Vi =200 mV
Channel Balance Ch. B. -2 0 2 dB monaural Vj =200 mV
Lamp-on Level LAMP-ON 8 mV pilot signal
Lamp Hysteresis Hys. (LAMP) 4 dB pilot signal
Capture Range C.R. +4 % pilot = 20 mV
Ultrasonic Frequency Rejection Rej (19) 3 d8 pilot = 20 mV
Rej (38) 45 dB pilot = 20 mV
pilot  _ 1
. A . composite 10"
SCA Rejection ratio Rej (SCA) 70 dB
SCA __ 1
composite 10’
Signal to Noise Ratio S/N 86 dB Vi =200 mV
Allowed Maximum Input Level Vi (MAX) 500 mV T.H.D. =2%
Forced-monaural Level V {(MONO) 0.7 \" #9 terminal
VCO-stop level V (STOP) 3.0 Vv #9 terminal
gzjl'tiz’;‘:;ai‘/z'tage Ve (MONO) 35 Supply Voltage
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TEST CIRCUIT

19kHz
Monitor
R3
lpF
20kQ 1kQ R4 S 100kQ
22pF

470pF(*) Cp | 0.33uF
5kQ
C1 IJJ |'L| l"Ll IJ'\ Forced monaura!
16 15 14 13 12 and VCO-stop
Cs
0.0474F :E > xPC1197C

1 2 3 4 7
Ce | .
Sy 2 ;f
1uF W <@)
_ 3309
I 33k9 5009
0.0154F 0.0154F .
L 8
C7 |33k ;lfs
vee
O
+
1004F
ovce =
(* *)
LPF. C13 104

o 0 —%—H——c
3.3kQ
Rl *  Cy=470pF
R18 0147J7 Styrol Capacitor
o & o M *%  L.P.F.

L.PF. BL—13 (K.K. KORIN)

1
33ke 104 *** Transistors Qq and Qo
compensate the gain
ovee depression through LPF’s
PACKAGE DIMENSIONS
in millimeters (inches)
19.4 MAX.

R1 E."l ln‘:L ll."‘l E‘J lJnl l"nl l"nl "'rl Typical values are shown
~—\L unless specified otherwise.
<

P4 ©

VAR T VY BV Y B

45 MAX.

3.2 MIN.| 3.55+0.2

2.54 1.2 0.6

0.25+545 0~15°
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TYPICAL APPLICATION CIRCUIT

100 kQ
20 ke R 22 4F
4 2 u
AW - 7 g
R1 100 kQ
Ca ——MA——O to IF
L R
o hs = 1o O 8
470 pF{ C1 16 15 14 13 12 11 10 9 +C1n
1 u4F
Cs
= 7 - «PC1197C
0.047 4F
1 2 3 4
LT ]
ﬁ 3.3 kQ
O——H% .
L uf 33 4F Re
C10
0.015 4F 0.015 4F
O Vee
+
LPF. LPF. C12 100 4F
Rg’ R10
Lou[o W\/ A!/\/\/ OROU!
33 kQ 3.3 kQ
/e

PRECAUTIONS NEEDED IN APPLICATIONS

(1) The uPC1197C is designed to have a temperature coefficient which is equivalent to that of styrol capacitors.

(2) Terminal #9 is provided for forced-monaural switching and VCO stop. If a voltage of 0.7 volt or more is applied to
the terminal, the operation is switched over to monaural and if a voltage of 3 volts or more is applied, VCO is
stopped. For a power supply voltage higher than 10 volts, insert a resistance satisfying the following formula
between the power supply and terminal #9.

1.1 [Vee(MAX)-10] = R = 2[Vec (MIN)-4] (kS2), where Ve (MAX) and Ve (MIN) and lower limits of power
supply voltage that satisfy the voltage regulation sequirement, respectively.
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TYPICAL CIRCUIT BOARD ARRANGEMENT

|

65 mm

105 mm

(VIEW OF PRINTED WIRING)

i

TYPICAL PARTS LOADING (TYPICAL APPLICATION)

65 mm

—

[

105 mm

Ry =18k&Q
VR1=5kQ
Rz =1k&
Rgq =100k
Rs =3.3kQ
Rg =33k

Ry =330Q
Rg =100 kg
Rg =3.3kQ
R10 = 3.3 kQ

Cs

=470 pF (Styrol Capacitor)
=0.33 uF

=1uF

=2.2uF

=0.047 uF

=1uF

C7 =0.015uF
Cg =0.015uF
Cg =3.3uF
C1p0 =3.3uF
C11 =1uF
Cq12 =100 uF




DESCRIPTION OF EXTERNALLY LOADED COMPONENT PARTS

Semi-fixed resistor to determine
VCO oscillation frequency : the

LPF in PLL loop: determines
gain and locking range of PLL.

19 kHz VCO monitor : PLL
oscillation frequency is

measured here by connecting
a frequency counter.

resistor should be set so that
the oscillation frequency is 19
kHz at terminal #12.

PLL input coupling capacitor:
discrimates audio-frequency
signals and 19 kHz at pilot
signal.

LPF for lamp operation:
determines the low-range
cutoff frequency according
to the time constant which
is defined by a product with
the internal impedance.

Input coupling capacitor : affects
frequency characteristics and sepa-
ration characteristics in lower
fequency region. The characteristics
in the lower frequency region
independent on the time constant
determined by the product with the
input impedance 50 kQ.

20 k@
2.2 ufF 100 kQ
= g AM——0 to IF
] el [ o] s
 ES— +
Ll F_'J—] -
V.C.0. 4 LPE Phase LPF R 1uF
SN =1 T S o) o
76 kHz DETECTOR —~ Vo
| Muti 77
l_‘ t r uting Forced shift to monaural mode (when
Cs L 1/2 1/2 1/2 Phase Stereo Vg=0.7 V), and VCO stop (when Vg
0.047 uF F DIVIDER DIVIDER |" DIVIDER |—{DETECTOR Muting 230V)
ILL
Sggxzee: | |Vce Stereo Demodu - Schmidt Lamp
CIRCUIT Detector Switch lator Circuit Driver
L ! H [,_:Ij LI_‘[ 1'——J Series resistance to lamp:lamp
11 I ) 3 4 5 6 7 5 current is determined according
Ce to (Vce — Vog(sat))/R7.
H LAMP
33 uF 7
# — WY Vg
L uf o 'H‘”C Rs R . = 330 @
9 . L c
3.3 uF 0.015 4F T 3.3 kQ 0.015 u4F 10 500 9
7 33 kQ Cs
Rg
ki
/ e ovee
+
Qutput capacitor : output diemphasis 100 uF

162

characteristics are determined by
this capacitor and the load resistance.

Qutput load resistance: —1.4 dB il
gain with Rs=Rg=3.3 kQ.

2/.61123d"
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TYPICAL CHARACTERISTICS
VOLTAGE GAIN vs. SUPPLY VOLTAGE

CIRCUIT CURRENT vs. SUPPLY VOLTAGE (Monaural)
20
quiscent 0dB=-14dB
18 +2 f=1 kHz
Vin=200 mV
16
<C
E 14 @ +1
| °
?: 12 :|:
= —— .S
3 1 S
= 10 7 g)o 0
3 < /
£ 3 /
[S3:} >
1 !
86 < -1
4
2 -2
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 2
Vce — Supply Voltage —V Vce — Supply Voltage ~V
SEPARATION vs. SUPPLY VOLTAGE CHANNEL BALANCE vs. SUPPLY VOLTAGE
(Stereo) {(Monaural)
100 f=1 kHz f=1 kHz
Vin=200 mV Vin=200 mV
% L=45 %, R=459% +2
Pilot=10 9
80 %
@
o
@ 70 | +1
v 8
g o -
% - &
& 50 t T 0
oy 1 &
] h 2
| 40 1 (8]
g ! '
@ 39 + 2 -1
! o
20 :
I
10 4 -2
I
]
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20
Ve —~ Supply Voltage —V Vce — Supply Voltage —V
VOLTAGE GAIN vs. FREQUENCY
(Monaural)
Vee=9 Vv
Vin=200 mV
0 dB=-14 dB
0
2 N
3 \
I -4
£ N
]
S -6
(]
oo
S -8
2 \
I -—10
B}
< _12 \
-14 \
-16
10 30 50 100 300 500 1k 3k 5k 10k 30 k50 k 100 k

f — Frequency — Hz
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fvco —VCO Free Running Frequency — kHz

SEPARATION vs. FREQUENCY

(Stereo)
vVec=9 Vv
Vin=200 mV
L=45 %, R=45 %
Pilot=10 ¢;
80
? 70
& 60
s
S 50
% ,m/ T\
T a0 al N
f \—
a £ \
& 30
20
10
0 il
10 30 50 100 300 500 1k 3k 5k 10k 30 k 50 k 100 k
f — Frequency — Hz
VCO FREE RUNNING FREQUENCY wvs. SEPARATION vs. PILOT INPUT LEVEL
SUPPLY VOLTAGE (Stereo)
o vee=9'V
Vin=0 f=1 kHz
L=45 9%, R=45 %
+300 80 Pilot=10 9%
+200 70
m
+100 T © 60
\ 5 \\
0 s 50
(19 kHz) s W\L
-100 B 40
| N
a
—-200 & 30
—300 20
10
0 2 4 6 8 10 12 14 16 18. 20 0 10 20 30 40 50 60 70 80 90 100
Vce — Supply Voltage —V Vin(pilot)— Pilot tnput Level —mV
TOTAL HARMONIC DISTORTION vs. TOTAL HARMONIC DISTORTION vs.
SIGNAL INPUT LEVEL (Monaural) SUPPLY VOLTAGE (Monaural)
30 30
vee=9 V f=1 kHz
f=1 kHz N3 Vin=200 mv
N |
| 10 — < 10 K
5 £
£ 7 S Y
5 % 5
2 Z 8
o L
K%} 3 s 3
é E
ol
= T
I 10 = 1.0
= Z °
E 0.5 - 'T 0.5
= . 1\
1 x
:0; 0.3 =
= 03
/]
0.1 0.1
0 100 200 300 400 500 600 700 800 900 1000 0 2z 4 6 8 10 12 14 16 18 20
Vin — Input Signal Level —mV Vce — Supply Voltage —V
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TOTAL HARMONIC DISTORTION vs,

FREQUENCY (Monaural)
X vee=9 v
| 10{ Vip=200 mv
E—
=]
5 5
@
a 3
Q
c
o
£
s 1.0
T 1
s }
S 05 7
n y
. 03
Q
T
[
0.1
10 30 50 100 300 500 1k 3k 5k 10k 30 k 50 k 100 k
f — Frequency — Hz
TOTAL HARMONIC DISTORTION vs.
FREQUENCY (Stereo)
Vee=9 VvV
NS cC
10| Vin(L+R)=200 mV :
s L=45 9, R=45 %
£ 5| Pilot=10 9% ,’
L8
1%
a 3
/
: /
E
s 1.0 y 4
x
=
= 0.5
= A
1 03 7
a
T
=
0.1
10 30 50 100 300 500 1k 3k 5k 10k 30 k50 k 100 k
f — Frequency — Hz
TOTAL HARMONIC DISTORTION wvs. MAXIMUM INPUT LEVEL vs.
PILOT INPUT LEVEL (Stereo) SUPPLY VOLTAGE (Monaural)
30 Ver—g v 10 =1 kHz
cc= TH.D.=2 ¢
f=1 kHz %
L=45 %, R=45% >
& 10| Pilot=10 2% o Y
| =
7 [:3]
S & 7 I 3
g -
2 — =
5 3 g o6
g g
g E
£ 5 /
E 1.0 y = 04 1
s 7 L
= 0.5 // :(:
! =
o /) Z 02
1 03 =
x e S
-
0.1 5
0 30 0 %0 30 105 0 2 4 6 8 10 12 14 16 18 20

Vin(pilot) — Pilot Input Level —mV vee — Supply Voltage —V
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fyco — VCO Free Running Frequency — Hz

80
Vee=9 VvV
T 70
|
< 1 Il
E 60 \ l
5 50
: \ /
< 40
o
E \
I 30
s
B 20
2 \ /
> 10 A
N ’
\\ 'l
17.00 18.00 19.00 20.00 21.00
fyco — VCO Free Running Frequency — Hz
VCO FREE RUNNING FREQUENCY vs.
AMBIENT TEMPERATURE
vee=9 Vv
1.0 External parts
excluded
0.5
\
0 \\
\
(19 kHz) T~
-0.5
-1.0
—25 0 25 50 75
Ta — Ambient Temperature —°C
INPUT PILOT LEVEL (LAMP ON—OFF) vs.
AMBIENT TEMPERATURE
10
9 /'/
L~
8 LAMP ON
>
E 7 ,/’/
g 1
S 6
.;‘..). //
é 5 - LAMP OFF
5 4 //
(=1
<
L3
2 Veeo=9v
3 2 External
£ parts
> included
1
o]
-25 0 25 50 75

CAPTURE RANGE

Ta — Ambient Temperature —°C

fyco— VCO Free Running Frequency — Hz

LAMP CURRENT

POWER DISSIPATION AND SATURATION
VOLTAGE OF LAMP DRIVER vs.

= 200 4.0
[
| 35
o
.
g' 150 3.0
2 /
c
3 QW 25
$ 100 20
o
a
5 /’ —— P
5 e
o 50— 1.0
g o 1
©
_IJ 05
o ,/
a - 0
0 20 40 ‘60 80 100
IL — Lamp Circuit —mA
VCO FREE RUNNING FREQUENCY vs.
AMBIENT TEMPERATURE
Vee=9V
External
parts
10 included
0.5
0
(19 kHz)
-05
-1.0
—-25 0 25 50 75
Ta — Ambient Temperature —'C
CIRCUIT CURRENT wvs.
AMBIENT TEMPERATURE
20 Veo=9 v
18 quiscent
16
<
£ 14
|
g 12
5
© 10
g
S 8
|
8 6
4
2
0 —-25 0 25 50 75

Ta — Ambient Temperature —*C

VCE(sat) — Lamp Driver Saturation Voltage—V
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BIPOLAR ANALOG INTEGRATED CIRCUIT
«PC1158H2

LOW NOISE PREAMPLIFIER WITH AUTOMATIC LEVEL CONTROL
SILICON BIPOLAR MONOLITHIC INTEGRATED CIRCUIT

DESCRIPTION

The pPC1158H2 is a silicon monolithic integrated circuit designed for high gain, low noise preamplifier
with Automatic Level Control (ALC).

As an advanced production process is used, the device has an excellent feature of very low puilsive
noise characteristics.

It is ideally suitable for use as a recording and playing amplifier in a cassette tape recorder.

FEATURES
PACKAGE DIMENSIONS
® Low noise, especially low pulsive noise. in millimeters (inches)
® Wide supply voltage range 28402
{(Vcc=22 ~15V). 19.5MAX. ©0.171)
c1 {0.767MAX)
® High gain: Apo=70dB TYP. (C0.08)’ i _ l
S
@ High output voltage:Vom=1.0Vrm.s. f, ! - EN N
TYP. ‘ SEEERE
. . ©! 56N s
® L ow distortion. || [ S 3 =l
® Wide ALC range. lh[J I ‘ ﬂh" W W Il el
| ({0 { d I '_;o
® SIP assures easy mounting on printed H e a
- [l oemax.
circuit board. 254 +02 T~ (0.023MAX.) 025 I
) ) (0.10) 1.2£0.1 01T
@ Fast build up power switch on. 155MAx, (0.05) 1.0£0.1
{0.61TMAX). (0.04)
CONNECTION DIAGRAM BLOCK DIAGRAM
P o] oo 1
MARKING T [ INPUT
2 |NFB » ALC
i 2 3 4 5 6 7 3 |outPuT
4 | GROUND
5 | ALC OUTPUT ,
= Ao weur DTG I [ [ o] [
7 Vee
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EQUIVALENT CIRCUIT

A~ 0 7 Vee
Ry
R,% Ra% Rs
3 Ds 0
) I Rg§
o & Q4
INPUT Rs K
10 Re

N Dy ——

Q2 Qs 6 ALGC INPUT
R
ng 10

9 Q
D 5
T 2 Ra

Q 4 GROUND
Iy S J, ALC OUTPUT
2 3 5
NFB. OUTPUT
ABSOLUTE MAXIMUM RATINGS (Ta=25°C)
Supply Voltage Vco 15.0 \Y
Package Dissipation (Ta=75"C) Pp 270 mwW
Operating Temperature Topt —20to +75 °C
Storage Temperature Tstg —40to +125 °C
RECOMMENDED CONDITIONS (Ta=25°C)
Operating Supply Voltage 5.0 Vv
Supply Voltage Range 2210 15.0 \Y

ELECTRICAL CHARACTERISTICS (Ta=25°C, Vcc =5V, f= IkHz, RL=10kQ)

CHARACTERISTIC SYMBOL | MIN. | TYP. | MAX. | UNIT TEST CONDITIONS
Circuit Current lcc 09 15 22 mA | Vin=0
Open Loop Voitage Gain Ao 64 70 dB | Yin=-—80dBm
Voltage Gain Ay 335 dB | Vin=—50dBm
Maximum Output Voltage Vom 0.7 1.0 \ THD.=1%
Input Impedance fi 100 kQ f=1kHz
Equivalent Input Noise Voltage Unin 12 20 | uVrms. ?gfggfﬁz gé,\g +E2$13IiBze:mp.
Collector Voltage of ALC Transistor Vs 0.7 \ E::; :g g:g g }8859
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TEST CIRCUITS

Test Circuit for General Characteristics Given in the Table Below.

100Q

g 19;\{_]84 o ch=5v’
5

100 uF
100kQ
3.3uF 1 St
S
SG @ Ro=600%
2
/4
S3 pLAT 22kQ
O A A'A's 1kQ
i 6.8kQ 100kQ VWV OuUTPUT
ANNV—4—MN
Sz NAB I
180Q I
+ 5600 0.022 uF 6800pF
1000 uF +
- 100 uF
B v
CHARACTERISTIC SYMBOL S1 S2 S3 Sa TEST POINT
Circuit Current lcc OFF OFF NAB OFF Pin 7
Open Loop Voltage Gain Ao OFF ON FLAT ON Pin 3
Voltage Gain Ay OFF OFF NAB ON Pin 3
Maximum Output Voltage Vom OFF OFF NAB ON Pin 3
Collector Voltage of ALC Transistor Vs ON OFF NAB ON Pin 5
Test Circuit for Noise Voltage.
B.PF.+40dB Amp.
33uF

;J;:isoo;f

=R

156Hz 30kHz
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TYPICAL CHARACTERISTICS (Ta=25°C)

TOTAL HARMONIC DISTORTION vs.
OUTPUT VOLTAGE

10
X
| e
g 20— i
= N
2 0 \‘ 10kHz K
[m]
2 }
S—
g 03 1 1kHz
= X\ / L]
5 N T 100Hz
g o1 AN
| Y i
a
I
= 0.03 \_//
001
001 003 01 03 1 3 10

Vo—Output Voltage —V

MAXIMUM OUTPUT VOLTAGE vs.
LOAD RESISTANCE

> 20
%l’o 18
=2 16
S 14
2 2
3 10 =
é 08 e 1
5 08 —
= 04 .
Loz
> 0
1 2 3 5 710 20 30 50 70 100
RL —Load Resistance —kQ
CIRCUIT CURRENT, MAXIiMUM
OUTPUT VOLTAGE, OPEN LOOP
VOLTAGE GAIN wvs.
SUPPLY VOLTAGE
100 25 5
a » B L,
=1 > -7
I 8ol & 20f « 4 /,/
5 L 1% A A
L £ . -
% Z S ./
2 60F 3 16fF £ 3
§ | g L (6] VOM//
g € 3 Ic
S 4oF 2 10F £ 2 // e
5 L /
& % [8 /
| 20t . o5F 1 //
< L= - /
ol ok 0

0 2 4 6 8 10 12 14 16 18 20
Ve —Supply Voltage —V

Ayo—Open Loop Voltage Gain—dB

VOLTAGE GAIN vs. .FREQUENCY

(@}
(=]

[o5]
(=]

23
(=]

/

Avo, Ay nasr—Voltage Gain—dB
\
\
1
\

n
[=]

]
10 30 100 300 ik 3k 10k 30k
f —Frequency —Hz

100k

CIRCUIT CURRENT, MAXIMUM
OUTPUT VOLTAGE, OPEN LOOP
VOLTAGE GAIN vs.

AMBIENT TEMPERATURE

100~ 2r 2
] 7
80F « [ o lcc
RN =
r 2 - ;‘3 L- Ao ~~-T
o} £ | =
a =3
R -
ol & F 5 AT
5] E [ I
L3
B &)
- =
20 - |§
i | >
L L
0 0 0™ =56 0 420 +40 +60 +80

Ta— Ambient Temperature —°C
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TYPICAL APPLICATIONS

Pre Amplifier for Cassette Tape Recorder.

St Ri2

ﬁ Vee @ Si5
3 o SP
J1 ﬂ J2
V= V]
1uF
+
MiC S MONITOR
mp. +
1 F—
000pl r
33kQ
Si1e
R/P.H.
g e i
'i [ S1-4 &R
EH.

* Rec./Play Switch S1-1~S1.7 are shown in play mode.

* Actual D.C. resistance of feed back element between
pin 2 and pin 3 is advisable about 18kQ or more.

Relay Driver for Radio Control Equipment.

—0 Vee
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TYPICAL PRINTED CIRCUIT BOARD PATTERN

(1) Pre-Amplifier for Cassette Tape Recorder.

PRINTED CIRCUIT LAYOUT & COMPONENT LAYOUT (BOTTOM VIEW)

A
NAB FLAT
©
O
O
e ;
Q] O . 0O
(o),
o 010 )
© 10uF
I ,_:@ Z
© 15953
Q7
3.3kQ
') #PC1158H2
o ALC
x_

45
ALC ouT ¥ ALC IN Y




BIPOLAR ANALOG INTEGRATED CIRCUIT

+PC1204C

RECORDING AND PLAY'BACK AMPLIFIER

DESCRIPTION
The uPC1204C is a silicon monolithic integrated circuit designed for cassette tape recorders. The uPC1204C contains a pre
amplifier, an ALC circuit, a recording amplifier and a meter amplifier. The uPC1204C is encapsulated in an 16 pins dual in-line

plastic package.

FEATURES PACKAGE DIMENSIONS in millimeters (inches)
® Wide operating range. Vcc=8 — 12 — 20V
. . . . 19.4MAX.
® Low noise, especially low pulsive noise. (0. 763MAX.)
® The pre amplifier and the recording amplifier have high NS AN N AN A
. . . e ' R1 f 15 12 13 12 11 10 o _ Typical value unless
gain and low distortion characteristics. (RD.03%) \16 2 ! |8 otherwise noted.
. - -l N
@ Wide ALC range. rl 2 3 4 5 6 7 8 Cls
® Integrated functions necessary to cassette sound re- VY VYV VYN
producing.
(a pre amplifier, a recording amplifier, an ALC circuit and N L2
a meter amplifier) 2 S < (0.047)
K|S
< ]
e Z= | !
e ﬁ %
-l 762 %
S 2.54 0.5+0.1 0‘2£L~(0,3)——4\'0‘15°
e (0.1) 23284
(0.019) (0.01) s

EQUIVALENT CIRCUIT

3 e

Q4 -——KQS |
—os »Ari/e»{os) —or D)

R14
-
Rg
Rn R]Z 09
Q1 R T ’
13 02 §R3 SRa 9 $ R15
R2
o ] oi) ] [} Q o} o J
14 15 1 2 3 5 6 7 8 4 9 10
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ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Supply Voltage Vce 20 \

Package Dissipation Py 350 (Ta = 75°C) mV

Operating Temperature Topt —20 to +75 °c

Storage Temperature Tstg —40 to +125 °c

RECOMMENDED OPERATING CONDITION (Ta=25°C)
CHARACTERISTIC SYmMBOL MIN, TYP. MAX. UNIT
Supply Voltage Vece 8 12 20 Y
ELECTRICAL CHARACTERISTICS (Ta=25°C, Vee=12V)
CHARACTERISTIC SYMBOL | MIN. TYP. MAX. UNIT TEST CONDITIONS

Circuit Current Icc 24 4.0 6.0 mA No Signal
(PRE AMPLIFIER) 52dB f=1 kHz
Voltage Gain Avo1 78 85 dB Vo=0.3 Vr.m.s.
Maximum Output Voltage Vom1 1.6 25 Vrms, | T.H.D.=1%
Total Harmonic Distortion T.H.D. 0.3 0.6 % Vo=0.3 Vr.m.s.
Equivalent Input Noise Voltage Vhin 1.3 2.0 uVrms. | 30 kHz B.P.S., RG=2.2 kQ
(RECORDING AMPLIFIER) f=1 kHz
Voltage Gain Avo2 47 54 ~ dB Vo=0.3 Vr.m.s.
Maximum Output Voltage Vom?2 1.9 2.7 Vrm.s, | T.HD.=1%
Total Harmonic Distortion T.H.D. 0.03 0.1 % Vo=0.3 Vr.m.s.
(ALC)
ALC Range ALC 56 dB T.H.D.=3%
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TEST CIRCUIT

47 1F
—WW\- O—O- 0 Vge=12v
+ + Sw7
2204F 3304F
120k 8.2kQ
2.2kQ g
—wWwv 3 1.6kQ .
SW1 i 4 + I\-' ‘-L
1 2.24F. | [ 1 5
2 3 16 15 14 13 12 11 10 9
Vv -~ 290F 0.0154F
SG. -~ P #PC1204C (Top View) £ ]
2.2kQ -
0.471F
12 3 4
7 Y >
+ 3.9%Q
20F
270008 22" e
+—
1
820k | 33kQ
1800 3
r 3 15953 e
o— SW6
2 #13~ 3.3kQ
/ \ +
BPF
50Hz~ 30kHz 104F 0.01xF
SWITCH POSITIONS
SYMBOL SW1 SW2 sw3 Sw4 SW5 SW6 SW7
Icc 2 3 3 1 2 2 1
Avo 1 1 2 3 2 2 2
Vom 1 2 2 3 2 2 2
T.H.D. 1 2 2 3 2 2 2
Vhin 3 2 1 3 2 2 2
Avo 2 3 3 2 1 2 2
Vom 2 3 3 2 2 2 2
T.H.D. 2 3 3 2 2 2 2
ALC 4 3 3 1 2 1 2
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TYPICAL APPLICATION

8.2k
ANY— veg=12v
47F
REC'IN 2.2k -[“
§150k£2
(%)
1kQ
4700F 6000
2601A
22pF 1 r[i i
L 16 15 14 13 12 1 10 9
T +
2T .0.47:F
1 2
] LIJ
+ P
-+
180 104F e 3.0
R._ o AAA~ 4
—AVW—o0's ln
75k b 200" - L 0.015,F
4 180pF 2.7kQ
820K ' 22k ; &
L 2 1500
< 2
-—0
2700pF 3 ”
out
R Y8
O sw2
777 10k2 (VR)
P
: E [ ) [ L (PB POSITION)
REC & PB [_' I—J l__| '__J
HEAD .
Bias 3.3k
0SC (3) K l M
10.F l 0.01«F
o
CHARACTERISTICS (Ta=25 C)
TOTAL HARMONIC DISTORTION TOTAL HARMONIC DISTORTION
vs. OUTPUT VOLTAGE vs. OUTPUT VOLTAGE
(PRE AMP. :P/B-POSITION) (PRE AMP. :REC.-POSITION)
Voo= 12V 5 ;cc=12v l
3 RL =22kQ o 3 KL=22kQ
® RG =600 X Ra =2.2kQ |
L s |
s < /
% 1 A £ 1 e
5 0.7 f= 100Hz 1T a 0.7 11t
£ 0.5 \ ami £ o5 17
g 3 E —f= 10kHz +
s ]
X} 0.3 Q \ ’ // _:E 0.3 2 = 100Hz
2 | lt=10kHz | N 7 g » f= 1kHz
n M A 1= 1kHz T
g 0.1 g 0.1
T 0.07 = 0.07
0.05 0.05
0.030.050.07 0.1 0.3 050.7 1 3 5710 0.030.050.07 0.1 0.3 050.7 1 3 5710

Vo—Qutput Voltage—Vr.ms.

¥o—Output Voltage—Vr.ms.
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VOLTAGE GAIN vs. FREQUENCY (PRE AMP)) TOTAL HARMONIC DISTORTION
vs. OUTPUT VOLTAGE (REC. AMP.)
Vee=12v vee=12v
vo=0.3Vrms. I RL =15kQ
Rg =600Q
10
3 100 7
'g i AVO . 0
© 2 NAB AM ~ 3
AT+ (] — | 3
go <1 (P/B MODE) =y s i
< et o et LD ST s
R 52dB FLAT AMP. B e i e e e i 2 s | g8 ] |
zz (REC MODE) 2 H—
g 0.7 f
20 % 0.5 hl
: g o anl
10 30 50 70 100 300 500 700 1k 3k 5k 7k 10k 30k 50k 70k 100k }T d l]
f— F requency—Hz a f=10kHz /'
= o1 N /Ll
0.07 - f=1kHz A
VOLTAGE GAIN vs. FREQUENCY (REC.AMP.) 0.05 /I/
f’
Vee=12v f=100Hz
vo=0.3Vr.ms.
® Ao 0.01
P — . 0.07 0.1 0.3 05071 3 5
38 /r AN
’ /, g Vo—Output Voltage—Vr.ms.
5 % >
© Pra
) 20 q ALC CHARACTERISTICS
E > N (REC. POSITION)
> Ay (NF) w0
L 20 - N 1% vee=12v
zZ 50 RL=2.2kQ
10 X 30 RG= lkHz
| N
s w N T,rll.D
0 w & g
10 30 5070 100 300 500 700 1k 3k 5k 7k 10k 30k 50k 70k 100k E g 3 AN
f— Frequency—Hz >| £ NN L1 i
L2 [ L
w 2 1 = —
8 E 0.7 T Ht
E £ 05 —+ i
CIRCUIT CURRENT, MAXIMUM OUTPUT - = 0.3[~vout
VOLTAGE vs. SUPPLY VOLTAGE 2 3B
) 3 F o HE
w 510 <|3 é 0.07
= 0.0
S - oI 0402 it
> > - [
éﬁ ALE 8 LA 0.01 1
S - vom(REC) e 104 30250x 100k 30025004 Im  3n 5m 10m  30mS0m 100m
S 5 = 6 - 704 0 n 70m
- - o pasasmesst r j— —
5 i S /"/ P Vi—Input Voltage— Vi ms.
g © A vom(PRE)
c 234 VOLTAGE GAIN
E P4V vs. SUPPLY VOLTAG
sEz ‘i’ / / Icc
S o2 fa 20 ==
f o “F L -
e t— g Ay (Pre Amplifier)
o . |~
> ol— o0 80
7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 Q
Vee—Supply Voltage—V '|:
‘s 70
(&)
L]
oo
S
S 60
>
| =
> [ Av(REC
< 5 v(REC)

40
7 8 9 1011 12 13 14 18 16 17 18 19 20 21
Vcc—Supply Voltage—V
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BIPOLAR ANALOG INTEGRATED CIRCUIT

«PC1217G

RECORDING/PLAY'BACK PREAMPLIFIER SYSTEM

DESCRIPTION
uPC1217G is a monolithic integrated circuit designed for a tape recorder works at low voltage and
encapsulated in a smaller package (20-pin MINI FLAT).
uPC1217G has a microphone amplifier, a play'back amplifier, a recording amplifier, a ALC circuit, a LED
driver and recording/play‘back changeover switch so that is suitable a small tape recorder.

FEATURES
e A recording/play’back changeover switch is built in so that easily design switch circuit.
® Wide operating voltage range. Vgc=1.8t0 3to 6 V
© Excellent low voltage characteristic.
© New smaller package (20-pin MINI FLAT) so that a small tape recorder is easily designed.
e Only two ICs (uPC1217G, 1218H; Po AMP.) are necessary for a tape recorder.

BLOCK DIAGRAM

10 “jf; 47 4 :47 ui‘

,
I
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INTERNAL FUNCTION
o0 AMPLIFIER - — MIC. AMP,
P/B  AMP,
REC. AMP.
ALC

o ADDITIONAL FUNCTION — LED DRIVER

R/P SWITCH
PACKAGE DIMENSIONS (Unit : mm)
0.45 MAX. 1.25
l 0.4+0.050 }jee
2019 18 17 16 1514 13 12 11

ikl

©)
ELLELELE
| 9.25 MAX. |
12.5 MAX. ) l
95
wl| V= _t 7 \L =
NL—— , T 10.1 MIN. s
7.25 MAX.
1.5 MIN. 10.65 MAX.
CONNECTION DIAGRAM

PIN No. CONNECTION PIN No. CONNECTION
1 Input (MIC.) 1 GND
2 NFB (MIC.) 12 R/P Switch Input
3 Input (P/B) 13 LED Driver Output
4 NFB (P/B) 14 Vee
5 Output (MIC., P/B) 15 ALC Time Constant
6 ALC Output V 16 Filter
7 Input (REC.) 17 Filter
8 NFB (REC.) 18 Recording Clamp
9 Output (REC.) 19 Filter & Bias
10 ALC Input 20 GND
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ABSOLUTE MAXIMUM RATINGS (Ta=25 °C)

Supply Voltage Vee 10 \Y
Package Dissipation Pp 500 mW
Operating Temperature Topt —-20to+75 °C
Storage Temperature Tstg —40t0+125 °c
RECOMMENDED OPERATING CONDITION (Ta=25 °C) r -’
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
Supply Voltage Vece 1.8 3 6 v

ELECTRICAL CHARACTERISTICS (Vcc=3V, f=1kHz, R =10 k€2, Ta=25 °C)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT CONDITION

Circuit Current lcc(p/B) 6.5 (10.5) mA No Signal
Voltage Gain Avo(P/B) 72 dB

l7 Output Maximum Voltage UoM(P/B) (0.5) 0.8 Vr.m.s. T.H.D.=1%

B Total Harmonic Distortion T.H.D.(p/B) 0.065 (0.7} % Vp=0.3 Vr.m.s.
Input Noise Level Unin(P/B) 1.0 (1.6) pVr.m.s. Rg=22kQ *
Input Impedance Rin(P/B) 36 kQ
Circuit Current ICC(REC) 85 (13.5) mA
Voltage Gain Apo(MIC) 52 dB

h‘/l Output Maximum Voltage VOM(MIC) (0.4) 0.7 Vr.m.s. T.H.D.=1%

(o} Total Harmonic Distortion " T.H.D.(Mmic) 0.3 (0.7) % vo=0.3 Vr.m.s.
Input Noise Level Vnin(MIC) 1.0 (1.6) pVr.ms. Rg=22kQ *
Input Impedance Rin(MIC) 36 kQ

R Voltage Gain Avo(REC) 70 dB

E Output Maximum Voltage VOM(REC) (0.5) 0.9 Vr.m.s. T.H.D.=1%

¢ Total Harmonic Distortion T.H.D.(REC) 0.2 (0.7 % vp=0.3 Vr.ms.
ALC Effect 2.6 (9) dB Vin=—70 - -40dBm
ALC Range (45) 64 dB THD.<3%
Ripple Rejection R.R.R. 70 ds RG=2.2 k2, f=100 Hz
LED Current ILED (6) 9 (12) mA

* f=10 Hz ~ 10 kHz B.P.F. (6 dB/oct)
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TEST CIRCUIT

TEST CIRCUIT 1
@ Voltage Gain (P/B AMP.) @ Frequency Characteristics (P/B AMP.)

10 pxF

TEST CIRCUIT 2
@ Voltage Gain (MIC. AMP.) @ Frequency Characteristics (MIC. AMP.)

TEST CIRCUIT 3
@ Frequency Characteristics (REC. AMP.)

@ Voltage Gain (REC. AMP.)
47 kQ 18 kQ 47 kQ 18 kQ

j%lo uF %10 uF

TEST CIRCUIT 4 P/B AMP. Noise

6.2 kQ
20 a8 3300 pF
Amp
f=10 Hz~10 kHz
B.P.F.
(12dB/oct)
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TEST CIRCUIT 5 MIC. AMP. Noise

6.2 kQ

3300 pF

TEST CIRCUIT 6 ALC Characteristics

40 dB
77

f=10 Hz~10kHz
B.P.F.
(12dB/oct)

47 kQ 18 k@
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TYPICAL CHARACTERISTICS (Ta=25 °C)

CIRCUIT CURRENT, OUTPUT MAXIMUM TOTAL HARMONIC DISTORTION vs.
" VOLTAGE vs. SUPPLY VOLTAGE OUTPUT VOLTAGE (MIC. AMP.)
/ vee=3V
16 =10 kHz // 4 cc
13 1 V4 7/
4
14 07 W4 /
e / /
-~ p 05 / /
12 7 2 g / / /
< IcC(REC) / i s $ =1 kHz
£ ICC(P/B) v ! I o3l
| / ’/ & S o /
- © 2
5 10 A2 % £
5 dia ke
= / - e 2
5 A L e g
= £ £
o / / / = 5 / =100 Hz
(I-) / = T 01—
S
/ / VoM(REC) 1t »
’ oM I
/ a
. /1 N~ J £ = 005
’ / / vom(P/B) 2 =
Ui UOM(MIC)
) Ry 0.03
77
v
0 1 2 3 4 5 6 7
Ve — Supply Voltage —V 0.01
0.1 03 05 07 1
Vo — Output Voltage — Vr.m.s.
TOTAL HARMONIC DISTORTION vs. TOTAL HARMONIC DISTORTION vs.
OUTPUT VOLTAGE (MIC. AMP.) OUTPUT VOLTAGE (REC. AMP.)
vee=3V
vee=3V
1
1
0.7
05 07
o
= 05 <
c X
£ 03 I
- S 03
a 5 \ =10 kHz | |
§ 'é' N
g ! ) \
5 £=100 sz\ E. N—A1 | N
s 01 v g \ ™S
= T \ f=1 kHz
IT s 0.1 f=100 Hz——]
5 007 ] kS
T N 4 (Y
T 005 » 5 0.07
N T
~d lf_lllo kHz = 005
0.03 f=1 kHz
0.03
0.01
0.1 03 05 07 1 3 001
Vo —Output Voltage — Vr.m.s. 0.1 03 05 07 1

Vo —Output Voltage — Vrm.s.
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AyQ,Ay — Voltage Gain —dB

Avg,Ay — Voltage Gain —dB

AvQ,Av — Voltage Gain—dB

VOLTAGE GAIN vs. FREQUENCY (MIC. AMP.)

70

T LA
Vec=3V
60
Avo
— .
50 L\ —
N
N
N
40
30
AuN
- -
A T
20
10
10 30 50 70 100 300 500700 1k 3k 5k7k10k 30 k 50 k 70 k 100 k
f — Frequency — Hz
VOLTAGE GAIN vs. FREQUENCY (P/B AMP.)
80 T T 117
vee=3V
N . Avg T ————
L~ y
Ny
NN
™
60 ™
50
N
W\h\
4 ApN
0 ’—/ 1
» ™
L1 \\
o ~
30 P,
20
10 30 50 70 100 300 500700 1 k 3k 5k7k 10k 30 k 50 k70 k100 k
' f — Frequency — Hz
VOLTAGE GAIN vs. FREQUENCY (REC. AMP.)
80
L]
vee=3V
70 —
/ Avo ’\\
SN
™
N
60
50 \‘
N
A
—~ NN
40 1T — AUN
N
/M/ L
30 //
20
10 30 50 70 100 300 500700 1k 3k 5k 7k 10k 30 k 50 k70 k100 k

f — Frequency — Hz
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BIPOLAR ANALOG INTEGRATED CIRCUIT

uPC1177H

2-CHANNEL AUDIO POWER AMPLIFIER
SILICON BIPOLAR MONOLITHIC INTEGRATED CIRCUIT

314

DESCRIPTION

The uPC1177H is a silicon monolithic integrated circuit in a 12-pin single in-line plastic package, designed for audio power
amplifier applications in cassette tape recorders or radio recievers which operate at a 6 volt power supply.
The uPC1177H has two audio power amplification circuits and each of the two provides 1 W output power at 6 V/4 2. In
addition, the uPC1177H provides 3.5 W output power at 6 V/4 2, when it is operated as a BTL amplifier.

FEATURES
® High output power, BTL 35W(TYP.)at6VvV/4 2, THD.=10%
DUAL 1W(TYP.)at6 V/4 2, T.HD.=10%
Wide operating voltage range. V¢c=3.51t0 10 V
No shock noise at power supply switch-over.
Soft clipping wave form,
High ripple rejection ratio. R.R.R.=55dB (TYP.)
DC-short (pin 1, pin 12 to pin 10) protection circuit.
Excellent low voltage characteristic. AAy =3 dB (TYP.)
AAyo=Ayo(6 V)—Ayo (3.5 V)
Flat and pierced fin so that an external heat sink can easily be attached.
® A 12-pin single plastic package so that can easily be mounted on PCB.

BLOCK DIAGRAM o VoC
(External compornents; DUAL amplifier) "2 100 uF A2 47 uF N
0 © Z2 470 uF
’ 1 1
a Muting Filter
circuit
™ +100 4f
_@ Py AN - +1,470 uF

0.068 u

F SP
. 22Q
33 uF k
°——-H——<6‘k 470 uF
¥ Po AMp™S (D), 0.068 uF
7

I
o o

. 10 22 Q
22 | uF
20 KQ

AM
\4A%

DC-short
protection
circuit

AMA
YW

20 KQ
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PACKAGE DIMENSIONS (Unit: mm)

Typical value unless otherwise noted

30 MAX. 4.0
28
¢ 36-2 15 R 3.5-2
<L
ORRE
w
R - ol ™
o]
1 2 3 4 5 6 7 8 9 10 11 12
T, U 1
w0
o
["s)
[ \ o
+l
)
(Yo
¥/ |
12 14
05 254 0.45
CONNECTION DIAGRAM
UNIT CONNECTION UNIT CONNECTION
1 Qut (Amp 1) 7 Feedback (Amp I1)
2 Boot strap (Amp 1) 8 Filter
3 Feedback (Amp 1) 9 Vece
4 Input (Amp 1) 10 GND
5 Filter 11 Boot strap (Amp 1)
6 Input (Amp 11) 12 Out (Amp 1)
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ABSOLUTE MAXIMUM RATINGS (Ta =25 °C)

Supply Voltage Vce 10 A

Package Dissipation Pp 4.3 w

Circuit Current lcc (peak) 2 A

Operating Temperature  Topy -20t075 °C

Storage Temperature Tstg —40to 150 °C

RECOMMENDED CONDITIONS (Ta =25 °C)
Operating Supply Voltage Vee=6 V
Load Impedance Ri=4Q21t08%Q
ELECTRIC CHARACTERISTICS
(BTL OPERATION) Vcc=6V,RL=4Q,f=1kHz, Ta=25C
witha 100 x 100 x 1 mm Al heat sink
ITEM SYMBOL CONDITIONS MIN. TYP. MAX. UNIT

Circuit Current lcc Vin=0 (15) 30 (50) mA
Open Loop Voltage Gain Avo Po=05W (61) 68 (75) dB
Voltage Gain Ay Po=05WwW 46 dB
Output Power Po T.HD.=10% (2.7) 35 w
Total Harmonic Distortion T.H.D. Po=05W 0.5 (1.5) %
Output Noise Level NL Rc=0 0.3 (1.0) mVr.m.s,
Ripple Rejection Ratio R.R.R. Rc=0 g:_‘l’:;?e:"oog \'/-lrz.m.s. (45) 55 dB
Input Impedance Rin 20 k2

(DUAL OPERATION) Vcc=6V,RL=4Q,f=1kHz Ta=25C

with a 100 x 100 x 1 mm Al heat sink

Open Loop Voltage Gain Avo Po=0.25W (57) 64 (71) dB
Voltage Gain Ay Po=0.25W 46 dB
Output Power Po T.HD.=10% (0.8) 1.0 w
Total Harmonic Distortion T.H.D. Po=0.25W 0.4 (1.5) %
Output Noise Level NL Rc=0 0.2 (0.8) mVr.m.s,
Ripple Rejection Ratio RRR. | Rg=0 Ui?‘?;::gg "\'/f.m's. (45) 55 dB
Cross Talk C.T. Rg=0 Po=025W (40) 55 dB
Voltage Gain Change AAyo X‘c::(—s 13:?2/0 35 V) 3 (6) dB
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TEST CIRCUIT

(BTL OPERATION)

(DUAL OPERATION)

224F C1

C14
470uF +
SW2

C2 1007

”LLRE&% ”Egj 2

!

1

20

3

C
SWy 3.34F 7+ -

1
2

~ A"
SG

3. 34uF+
6

C8
RG2(7

3)

uPCHITIH

TYPICAL APPLICATION

(DUAL OPERATION)

vce

‘ Vee
Cs_|+
%170,;

Qut(chl)

SWITCH POSITION

ITEM SYMBOL | SW1 [ swW2 | sw3
Circuit Current lce 2 2 1
Open Loop Voltage Gain Avo 1 1 2
Voltage Gain Ap 1 2 2
Output Power Po 1 2 2
Total Harmonic Distortion T.H.D. 1 2 2
Output Noise Level NL 2 2 2

SWITCH POSITION

ITEM SYMBOL | SW1 | SW2
Open Loop Voltage Gain Avo 1 1
Voltage Gain Ay 1 2
Output Power Po 1 2
Total Harmonic Distortion T.H.D. 1 2
Output Noise Level NL 2 2
Cross Talk CT. 1 2

(BTL OPERATION)

22uF 100uF
+
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NOTES FOR USE
1. About external components.

1—1. Capacitor C; and Cq are concerned in low cut-off frequency, rising time and shock noise at power supply
swich-over, so that are recommended 22 uF as their values.

1—2. Capacitor C, rejects shock noise at power supply switch-over and works as a ripple filter. Use 100 uF as its
value.

1-3. Attach the (—) lead of capacitor Cs near the point that 10 pin of uPC1177H is attached on a PCB.

1—4. Capacitor Cg4,'C;y5 and resistor R3, R4 prevent parasitic oscillations.
Maylor capacitors are recommended as Cg, C;3.

Use larger capacitor as Cg, C,3 if a parasitic oscillation may occur due to an earthing on a PCB.
2. Suggested mounting.

2—1. Usesillicon grease.
2—2. Use a torque of 4 to 6 kg-cm.

Heat Sink
Spacer (t=22 mm) 7/ / //iW 7
L Heat Sink
(—
F’;%R 35 S RNE L Angle S
3.5 mm Screw [] | zé;\\] .5 mm Screw 1 &__ 35 mm Screw
( Ll
uPCI7TH % £PCIU177TH uPC1177H
Printed Circuit \ Printed Circuit Printed Circuit
Board Board Board
&7 - < 7
solder solder solder
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TYPICAL PWB (Copper side)

\@Ri
—

€13
Cio

GND

LouT

Rg

#PCITTTH

&
-

Cg

,R3

Cs

‘%\ R RouT
1 .

O

O

(DUAL OPERATION)

#PCHTTH

T R -
i

(BTL OPERATION)
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TYPICAL CHARACTERISTICS (Ta = 25 °C)

(BTL OPERATION) Vcc=6V, RL.=4 Q, f=1 kHz,
with a 100 x 100 x 1 mm? heat sink

OUTPUT POWER, TOTAL HARMONIC DISTORTION vs.

SUPPLY VOLTAGE

Po—Outpat Power —W

T.H.D.—Total Harmonic Distortion— %

30
20

10

0.5

0.3
0.2

0.1

CIRCUIT CURRENT, VOLTAGE GAIN vs.
SUPPLY VOLTAGE

40r 100
. f=1 kHz f=1 kHz
v RL=4 Q RL=4Q
%0
\ /-/ & Icg(No Signal) 1
/ i
30 —
Avo(vo=—10 dBm)
A" PolTHD.=10 %) 70
\ 7 L= /
/ /
I | .
/ L e ]|
k<] s
s |o
£ 20}, 50 Av{vo=—10 dBm)
THD.(Po=05 W) 3 |
5 015 |7
£
o >
| <
o
8 |< 30
101
20
10
4 5 6 7 8 9 10
Vcc—Supply Voltage —V ol ¢
3 4 5 6 7 8 9
Vce—Supply Voltage—V
VOLTAGE GAIN vs. FREQENCY
80
70
.// Avo N
@
60
©
I N
‘S 50 \;
2] Ay ~
g,o / T
g o
2
1 30 Vee=6V
<> RL=4Q
& Po=0.
S 0=0.5W
10
0

20 30 50 100 200300 500 1k 2k 3k 5k
f—Frequency—Hz

10k 20k 30k 50k
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T.H.D.—Total Harmonic Distortion— %

TOTAL HARMONIC DISTORTION vs. FREQENCY

5
Vee=6V
3 RL=4Q
Py=0.5W
2l— //
1 o
N
n
\‘ P
0.5 IS
0.3
0.2
0.1
0.05
20 30 %0 100 200 300 500 1k 2k 3k 5k 10k

T.H.D.— Total Harmonic Distortion—%

f—Freqency —Hz

TOTAL HARMONIC DISTORTION vs. OUTPUT POWER

0.81

0.5

lcc —Circuit Current—mA

30
]
vee=6 V

& ' R[_=4 Q b e
| 10 7
g i'h
g 5
a ¥
Q P~ 1=10 KkHz ,
5 2
—1
T
<
° f=1 kHz /i
= o5 71
o — I~
z 03 =100 Hz =t
=

0.2

0.1

0.0l 0.020.030.05 0.1 0.203 05 1 2 5

Po—Output Power —W

VOLTAGE GAIN, TOTAL HARMONIC DISTORTION vs.
AMBIENT TEMPERATURE

60
50 A7
40 -y
-
/
30
2 Vee=6V
RL=4 Q
10 Po=0.5 W
f=1 kHz
2 20 -—10 0 10 20 30 40 50 60 70 80

Ta—Ambient Temperature—°C
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CIRCUIT CURRENT, OUTPUT POWER vs. AMBIENT TEMPERATURE

5.0 40
Vee=6V
R =4 Q
f=1 kHz
45F 35—
< I~ 'cclvi=0)
= £ \.\
| 40F | 30 ~—]
5 | % T
8 £ T~
& |3 Po(TH.D)=10 %) S~
« 35F2 25 ~<
a = s
3 o =9
TS
O 3.0 20
8
2.5F 15
2.0t 10
-20 -10 0 10 20 30 40 50 60 70 80
Ta—Ambient Temperature—C
POWER DISSIPATION vs. OUTPUT POWER
7 BTL
RL=4Q
6 f=1kHz
= T
\.
z5 ,/
| —
[~ [ —
S Vee=9V
‘c::. . A/ \\-CC
3 7
AW
g 3 4 / S e ——
& / / \\
'I!: / Vee=7.5V
a 2 =
/, |
\ Vee=5V
1
0 1 2 3 4 5 6 7 8 9 10

Po—Output Power —W

322



«PC1177H

(DUAL OPERATION) Vece=6 V, RL=4 Q, f=1 kHz,
with a 100 x 100 x 1 mm?® Al heat sink

OUTPUT POWER, TOTAL HARMONIC DISTORTION vs,

SUPPLY VOLTAGE VOLTAGE GAIN vs. SUPPLY VOLTAGE
50 T 80
f=1kHz $L1=49
® F=42 v;=T120 @8m
70
A
10 v0
—
g0l ="
X 5 o
| °
5 [
2 3 k=) 0 Ay
S \ / 3
- 1 (&) Pid
a 2 Po(T.HD. =10 %) o 2
> olTHO.=10 %)~ ¥ w
57 2
E o ! \ I
2 3 z®
— o -
35 09 v THD.(Py=0.25 W) H
H.D.(Py=0. <
Vg / I — 2
.6 03 7
o | l'
juos
= 0.2 10
0.1
0
3 4 5 6 7 8 9 10
0.05 Ve —Supply Voltage—V
3 4 5 6 7 8 9 10

Vec—Supply Voltage—V

VOLTAGE GAIN vs. FREQENCY

70
Vec=6V
AUO ce

=0.25 W

o

o

S 50 Ay
o 20 P >
¥

§ e

s

T

>

<C

S

020 30 50 100 200 300 500 1k 2k 3k 5k 10k 20k 30k 50k 100k
f—Frequency —Hz
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TOTAL HARMONIC DISTORTION vs. OUTPUT POWER

2 Vec=6 V
RL=4Q '

N 10 -
<I'§ 71
£ 5 71
B |
a -3
Q =10 kHz I
=
g ™ /
£
— 1 i
[
°
T
a 03 =1 khiz_L
I /
= 03 =100 Hz

0.2 - "T/

0.0  0.020.03 005 0.1 0.2 0.3 0.5 1 2

Po—Output Power —W

TOTAL HARMONIC DISTORTION vs. FREQENCY

Nee=6 V
RL=4Q -

3—
\ Po=0.25W /I/

0.5

0.3
0.2

0.1

T.H.D.—Total Harmonic Distortion— %

0.05

0.03

20 30 %0 100 200 300 500 1k 2k 3k 5k 10k 20k 30k 50k 100k
f—Frequency —Hz

CROSS TALK vs. FREQENCY

70

Vec=6V
RL=4Q
60 Po=0.25W
Rg=0
‘\
%0 T
% ch2—chl
L chl—ch2 \\
s % - ™
g T
o
=
(&)
20
10

0
20 30 50 100 200 300 500 1k 2k 3k 5k 10k 20k 30k 50k
f—Frequency—Hz
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Pd—Power Dissipation—W

2,

—

o
w

POWER DISSIPATION vs. OUTPUT POWER

only AMP.1
RL=4Q
/‘ —-\‘
// Vec=10Vv
\\
/ \\ Voo=ay
/— ‘\ \‘ Vee=7.5V
TS Veo =6V
0.5 1 1.5 2 2.5 3 3.5 4
Po—Output Power —W
POWER DISSIPATION vs. AMBIENT TEMPERATURE
10 T T T
Rthj—c=10"C/W Al Panel
Rthj—a=18"C/W 100X100X1 Use Silicon grease
Rthj—a=53.5"C/W Free Air Unit:mm
8
i
2
% ° ~ \
a 100X100X1 Infinite
5 \
5 4 P
T
o 31.6X31.6X1 \
a \ \
2 R \ \\
Free A"\\\

25 50 75 100 125
Ta—Ambient Temperature—"C

150
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BIPOLAR ANALOG INTEGRATED CIRCUIT

«PC1212C

AUDIO POWER AMPLIFIER

DESCRIPTION

The uPC1212C is a silicon monolithic integrated circuit designed for an audio power amplifier used in a portable radio receiver

or a portable cassette tape recorder which works at 6-volt power supply.
The uPC1212C is encapsulated in an 8-pin dual in line plastic package with a tab.

PACKAGE DIMENSIONS

in millimeters (inches)

8 7 6 5
OoMmmMn Typical value unless
Ll'?_ otherwise noted.
(¢ 0.047) “o
o,
1 2 3 449
: [ —a
o a 254 (0.195)
=38 (0.1)14.2 MAX.
Ys (0.559)
08 T
(0.0—23-'1)’\ L\ T
= § ‘ 6.4
NS (0.025)
=S | |262 / 76 || e
(0.047) 0.5+0.1 (0.103) ‘J_\(o. 99)ﬂ
002) 354 03
(0.139) (0.012)
CONNECTION DIAGRAM
No. CONNECTION No. CONNECTION
1 INPUT 5 BOOTSTRAP
2 6 OUTPUT
FILTER 7 FILTER
4 Vee 8 N. F. B.
TAB GND
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FEATURES
© High output power. P, =1 W (TYP.)
at VCC =6V, RL=4 Q, T.HD.=10%
® Wide operating voltage range.
Vec=351 6 t0.9 V

o High ripple rejection ratio.
R.R.R.=55dB (TYP.)

o Soft clipping waveform.

© Have a muting circuit so that no shock noise at power
supply switch on and off.

© Have a terminal to reject interference noise in strong
electric field. (pin 2)

BLOCK DIAGRAM

#3
F_--i__,-'l

270 ' —  FILTER | ' 04
1 Lmmerme = J
L= Fe-—===
]
I L oz
I mutng ]
bemme e 4 ) SEPP :—-«—036
[ i
I [}
] |
Lemoeoad
3 OTAB
—1
cL R
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ABSOLUTE MAXIMUM RATINGS (T, =25 °C)

Supply Voltage Veet (No Signal) 11 \
Supply Voltage Veea (Operating) 9 \
Allowable Power Dissipation Py * 2.4 w
Operating Temperature Topt —-20to 70 °c
Storage Temperature Tstg —40 to 150 °c
“50 x 50 x 0.035 mm copper heat sink on P.C.B.
RECOMMENDED CONDITIONS (T, =25 °C)
Supply Voltage Vee =35t061t09V
Load Impedance RL=4Q
ELECTRIC CHARACTERISTICS (T, =25 °c)
Refér to the test circuits Voe=6 V, R_=4 2, 50 X 50 X 0.035 mm
copper heat sink on P.C.B. unless otherwise specified
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT CONDITION
Quiscent Circuit Current Icc ) 8 15 25 mA No Signal
Open Loop Voltage Gain Ayo 55 65 dB Py=0.25 W, =1 kHz
Voltage Gain (Closed Loop) Ay 41 45 48 dB R¢=100
f=1kHz
34 R¢=360 Q
f=1kHz
Output Power Po T.H.D.=10%
f=1 kHz, R§=100
2.4 Vee=9 V, R =4 @
1.3 Vee=9 V, R =8 Q
0.7 1.0 w Vee=6 V, R =40
0.54 Vee=6 V, R =8q
0.41 Vec=4 V, R =4 Q
0.22 Vee=4 V, RL=8 %
Input Sensitibity Vi(rms) Po=1W
: RL=4Q, f=1kHz
16.4 R¢=100 £ (A,=45 dB)
47.4 mV R¢=360 2 (A,=34 dB)
Input Sensitivity Vi(rms) Po=50 mW
RL=4 Q, f=1 kHz
25 R{=100 £ (Ay=45 dB)
8.9 mv R§=360 2 {Ay=34 dB)
Total Harmonic Distortion T.H.D. 0.4 1.5 % Pp=0.256 W
Output Noise Voltage NL 0.2 0.8 mVymes. RG=0
Supply Voltage Rejection Ratio S.V.R. 40 55 dB RG=0, fripple=100 Hz
Vripple=0-3 Vrms.
Input Impedance Rj 10 20 kQ

NOTE: In case that only a TYP. value is specified, this specification is for helping to design.
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TEST CIRCUIT
Fig. 1 TEST CIRCUIT

(-—®_q1 SW 3
100 4F /_, Vee=6 V
i ' 2

+
470 uF

EIEL

* Mylar Capacitor

SWITCH POSITION

SWITCH
SW1 SW2 SW3
ITEM
Circuit Current Icc 2 1 1
Open Loop Voltage Gain Ayvo 2 2
Voltage Gain Ay 1 1 2
Output Power Po 1 1 2
Total Harmonic Distortion T.H.D. 1 1 2
Output Noise Voltage NL 2 1 2

TYPICAL APPLICATION
Fig. 2 SINGLE OPERATION

—OVee=6 V
+Ca
470 uF
470 uF
Cs
*
Cq SP. 4 Q0
0.1 ufF

%Mylar Capacitor
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Fig.3 BTL OPERATION

SP 4q
= 0068 uF ooee oF
o 9 6 Po=32 W TYP.
at Vgo=6 V, THD=10 %
16 ka

100 Q

%Mylar Capacitor

Fig.4 SINGLE OPERATION WITHOUT BOOTSTRAP

—O Vee=6 V
+ C4
470 uF
470 uF
H
+
Cg
#% [ Co
0.1 4F SP. 4 0
Po=0.2 WTYP.

at Vgc=6 V, TH.D=10 %

#Mylar Capacitor

NOTE FOR USE

(1) Capacitor Cg is for preventing the parastic oscillation. A mylar capacitor is recommended for this position,

(2) The ground side of C4, Cg and the loud speaker should be attached at the place of the copper foil close to the tab of
uPC1212C.

(3) Interference noise rejection in a strong electric field can be achieved by adding a capacitor (about 1 000 pF) between
pin 1 and pin 2.
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APPLICATION INFORMATION
Fig.5 LOW COST FM-AM RADIO WITH 1.0 W OUTPUT POWER (V=6 V)

|__E¥‘) FM/AM
100
9

AAA

.022 J. +1L33/z AM
0022 10 k

; _% T3 ® AAA
o4 £ 31 ¥
e Bl T 8 fa7a |22k
" "y + ”r r-L A

vee=6 V
" 3 180
Ls I'L\ I'LJ; 3 M Fo)
16 15 14 13 12 11 10 9 o‘l
o
:;0.0l
#PC1222C(R) u
+
4 5 6 7 8 AM 0.22 470 4
T ik ot
LRI = M ]
Y 0.022 10 k3
2 2 _ . ] 470 4
1 N

560
-
()]
—
(6]
|
+—

39 k
ANT
75Q 100 p
L
Ll "—ﬁ |2
| o ol
| ? ‘ |
1k
m
o
Q1:25C1674 §% RFC
02:25C1674 -
Q3:25C1675
D :152207 470 k220 k
LZ‘
0.022 ,, i
7;7 r
UNIT : Capacitance F

Resistance Q

L1
L2
L3

T
L
T2
T3
T4
Ts5

0‘1,,1 SP. 4

#Mylar Capacitor

0.6 mm¢ UEW 2 & 3/4T 5 mm¢ (inside) core bobin ANTENNA 3/4T
0.6 mm¢ UEW 2 & 3/4T 5 mm¢ (inside) core bobin Voo 1 & 3/4T
IF TRAP 2.2 uH

0.6 mm¢ UEW 1 & 3/4T 5 mm¢ (inside)} core bobin

10.7 MHz IFT.11T : 2 T C=75 pF

ANTENNA COIL 25A-1195-08 (KOHRIN)

AM OSC 26-1791-13 (KOHRIN)

AM IFT CFZ-455C (TOKO)

AM DET. 5251 (TOKO)

FM DET. 12747 (TOKO)

PHASE SHIFT COIL 7BA180JH (TOKO)

ozLZLOd”




P.C. BOARD PATTERN (COPPER SIDE)

C1212
IN Vce
. +I#C]
Ca

r ————————————— |
| |
Lt |
II I

Rl :r :
| |
e e J
+ + +Cg
C2 -+ H—

our kg

uwPC1212C
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TYPICAL CHARACTERISTICS (Ta=25°C)

Fig.6 OUTPUT POWER vs. SUPPLY VOLTAGE Fig.7 TOTAL HARMONIC DISTORTION vs. OUTPUT POWER
16
t=1 kHz Vcc=6 \'
THD.=10 % Ay=45 dB
30 Rf=100 Q
f=1 kHz

12

\
T.H.D. — Total Harmonic Distortion — %
-]
P—
T
‘1\.\
\\L\

=

!

s 4 [T

:§ 7 / / /l — ﬂn,_=3.2 a
c|> / 7 ya L/

o

[+

1.0 / / 0 04 08 12
/

/ Po — Output Power —W
4 / f; RL=16 0
/A
Pd
//
0.0
2 4 6 8 10 12

Vce — Supply Voltage—V

Fig. 8 POWER DISSIPATION AND EFFICIENCY vs. OUTPUT POWER

100 2
RL=4 Q
f=1 kHz
EF, Vee=75V
Ef, VCC=6 V > A P
=z
el
X / /(’ /f |
.~ g4 5
! ; — < —Ef Vee=9 V S
> — e ®
-§ 50 - L~ AN ’ 1 «%
= a
G A Py Veg=9 v 5
& |/ L &
~ |
- Py, VCC=75 V Piig
y
Pg. Vco=6 V
0
0 1 2 3

Po — Output Power — W
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Vin — Input Votlage —mV

V0Q —Quiescent Qutput Voltage —V

60

50

40

30

20

10

Fig. 9 INPUT SENSITIVITY vs, R¢
Vce=6 Vv
RL=8 Q
f=1 kHz
,/
Po at TH.D.=10 % ,)/
A
d
,z
/‘
Po=50 mW | ]
»—-_"—‘_'T——-
100 200 300
Rf—0Q

Fig. 11 QUISCENT OUTPUT VOLTAGE ATPIN 6
vs. SUPPLY VOLTAGE

a

8

Vee — Supply Voltage —V

Ay — Voltage Gain (Closed loop) —dB

Fig. 10 VOLTAGE GAIN (CLOSED LOOP) vs. R¢

60
veec=6V
RL=4 Q
f=1 kHz

—
a0 -
‘\'\1
20
0 100 200 300
R{—Q

Icc — Quiescent Circuit Curret —mA

Fig. 12 QUIESCENT CIRCUIT CURRENT

vs, SUPPLY VOLTAGE
30
20
’/ -
//
-
10
03 4 5 6 7 8 9 10

Vee — Supply Voltage —V

333



©PC1212C

Fig. 13 OPEN LOOP VOLTAGE GAIN, VOLTAGE GAIN vs. FREQUENCY

70
Avo . Vee=6 V
L"‘h— ~-’\ RL=4 Q
/P NG Po=025 W
60 g
\$
\\\
@ 50
T | M
™~
g 'd N
£
o
>| 30
>
<C
g
< 20
10
0 50 100 300 500 1k 3k 5k 10 k 30k 50k 100 k
f — Frequency — Hz
Fig. 14 TOTAL HARMONIC DISTORTION vs. FREQUENCY
10
Vec=6V
RL=4 Q
")
X Po=025 W
| 5
o=
K]
£
S 3
w
a /
o 2 >
c
5] g
E 1
O
!
= y4
2
| o5 pd
g
T
I-:-:' 5-‘\ ’PV
03
02
30 50 100 300 500 1k 3k 5k 10 k 30k 50k 100 k
f — Frequency — Hz
X
|
5 Fig. 15 THERMAL CHARACTERISTICS
50~ £ 20 20
2 Vee=6 V
w
a \ RL=4 Q
© [ — Icc (No Signal) f=1 kMz
=
< \N
m45»gl45—515 } e
o = 1
| I .L AIv Py =025 W) \\\
o k] 5
@ Lod (]
a0 40 | 10} 10
£ 2 5 T~ Po (T.H.D.= 10 %)
=} a e
| L | /
> -
< = &}
3F 705k O 5 =l
5 IRy
3 T.H.D. (Po=025 W)
o
s
-e 0
3 =20 -10 0 10 20 30 40 50 60 70
lo Ta— Ambient Temperature —°C
a
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Ayo. Ay—Open Loop Voltage Gain, Voltage Gain—dB

Fig. 16 OPEN LOOP VOLTAGE GAIN, VOLTAGE

80

70

50

30

20

GAIN vs. SUPPLY VOLTAGE

Fig. 177 TOTAL HARMONIC DISTORTION

vs. SUPPLY VOLTAGE

Voe — Supply Voltage —V

Pp~— Available Power Dissipation —W

Fig. 18 AVAILABLE POWER DISSIPATION
vs. AMBIENT TEMPERATURE

’ (@ Infinite Heat Sink
@ 50%50%0035 Cu
®Rth (j—a)=16 T/W () 35%35X0035 Cu
25 | (@ Free Air
UNIT: mm

@ Rin (j—a) =52 "C/W
@ Rth (j—a) =63 'C/W

RN

]

N

o~

) \\
@ R o) =100 c/w\ \\
N

AN

.

-20 0 20 40 60 80 100

Ta— Ambient Temperature —°C

120

10

RL=4 Q 1 RL=4 0

f=1 kHz 1 =1 khz

Vo= —10 dBm 5 [ Po=025 W

Avo X ‘\
J— |
1 < 3 \
S
o
5
Q
c
g ! \
Ay S AV
P :_l: N
©
5 05 o~
|
a
- 03
=
0l
3 4 5 6 7 8 9
Vce —Supply Voltage —V
4 5 6 7 8 9
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BIPOLAR ANALOG INTEGRATED CIRCUIT

uPC1213C

AUDIO POWER AMPLIFIR

336

DESCRIPTION

The uPC121SC is a silicon monolithic integrated circuit designed for an audio power amplifier used in a portable radio receiver

or a portable cassette tape recorder which works at 9-volt power supplv'.

The uPC1213C is encapsulated in an 8-pin dual in-line prastic package with a tab.

PACKAGE DIMENSIONS

in millimeters (inches)

8 7 6 5
Onooor—
812 Typical value unless
(¢ 0.047) o otherwise noted.
trirdrdr
1 2 3 4496
% 4(0.1) (0.195
<5 2.54(0.1) (0.
=8| 142 MAX.
8 g (0589
08 T T
(0.031)
Z2g1 / 6.4
i E (0.252)
e 2.62 / 76 .
12 0501 (0.103) (0299) | |0~15
(0.047) (0.02) 03
(0.139) (0.012)
CONNECTION DIAGRAM
No. CONNECTION No. CONNECTION
1 INPUT 5 BOOTSTRAP
2 6 OUTPUT
3 FILTER 7 FILTER
4 Vee 8 N. F. B.
TAB GND

FEATURES

® High output power.

Po=2.4W (TYP.)
atVec=9 V,R_ =4 Q, THD.=10 %

® Wide operating voltage range.
Vec=45t091to 11V
® High ripple rejection ratio.
R.R.R.=55 dB (TYP.)
® Soft cripping waveform.
® Have a muting circuit so that no shock noise at power
‘supply switch on and off.
® Have a terminal to reject interference noise in strong

electric field. (pin 2)

BLOCK DIAGRAM

r 1
#70- , | FLTER  F ‘ oz4
Lo d j
F=—-l=-- 1
]
e —0=5
I mutng [
[, J : SEPP :—v———-OSG
] ]
I 1
] ]
| DR |
3 OTAB
—
—___I
R
o)
=8
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ABSOLUTE MAXIMUM RATINGS (T, =25 °C)

Supply Voltage Veet (No Signal) 16 \Y
Supply Voltage Veeo2 (Operating) 11 \Y
Allowable Power Dissipation Py * 2.4 w
Operating Temperature Topt —20to 70 °C
Storage Temperature Tstg -40 to 150 °c
* 50 x 650 x 0.036 mm copper heat sink on P.C.B.
RECOMMENDED CONDITIONS (T,=25 °c)
Supply Voltage Vcc=45t09to 11V
Load Impedance RL=4Q
ELECTRICAL CHARACTERISTICS (T,=25 °C)
Vee =9V, R=4Q, f=1kHz, Refer to the test circuit
50 x 50 x 0.035 mm copper heat sink on P.C.B. unless otherwise specified
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT CONDITION
Quiscent Circuit Current ee 8 15 25 mA No Signal
Open Loop Voltage Gain Avo 55 65 dB Po=0.26 W
Voltage Gain (Closed Loop) A, 1 45 - 48 dB R§f=100 Q
34 R{=360 2
Output Power . Po T.HD.=10%
, R$=100
. 3.6 Vee=11V, R =4 @
22 . Vee=11V,R =8 o
18 24 W Vee=9 V.RL=4 @
1.3 Vee=9 V, R =8 @
10 Vee=6 V, RL=4 @
0.54 Vee=6 V,R =8
Input Sensitibity Vi(rms) Po=2.4W
RL=4 Q2
19.5 R§=100 2 (A,=45 dB)
47.3 mVv R§=360  (A,=34 dB)
Input Sensitivity Vi(rms) Po=50 mW
RL=4 Q
25 R$=100 2 (A,=45 dB)
8.9 mv R{=360 Q (A =34 dB)
Total Harmonic Distortion TH.D. . . - 04 1.5 ‘ % Py=0.256 W
Output Noise Voltage NL ) 0.2 0.8 mVr.m.s. Rg=0
Supply Voltage Rejection Ratio S.V.R. 40 55 dB Rg=0, fripp|e=1°0 Hz
Vripple=0.3 Vr.m.s.
Input Impedance Rj 10 20 k.

NOTE: In case that only a TYP. value is specified, this specification is for helping to design.
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TEST CIRCUIT
Fig. 1 TEST CIRCUIT

TH.D.

*Mylar Capacitor

SWITCH POSITION

SWITCH
sw1 SW2 SW3
ITEM
Circuit Current Icec 2 1 1
Open Loop Voltage Gain Avo 1 2 2
Voltage Gain Ay 1 1 2
Output Power Po 1 1 2
Total Harmonic Distortion T.H.D. 1 1 2
Output Noise Voltage NL 2 1 2

TYPICAL APPLICATION
Fig. 2 SINGLE OPERATION

-OvVee=9 Vv
+Cq
1000 uF
470 uF
+
Cg
¥ |Cq
0.1 uF SP. 4 Q

#Mylar Capacitor
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Fig. 3 BTL OPERATION

2200 4F |t

100 uF

IN SP. 8Q
. N
Cened
_‘3* _[f&
0.068 uF 0.068 uF
229 22 Q 22 4 Po=48 W TYP.
at Vgg=9 V, THD=10 %
AvA'A'
16 kQ
100 Q@

#Mylar Capacitor

Fig 4 SINGLE OPERATION WITHOUT BOOTSTRAP

220 4F
O Vee=9 Vv
+ Ca
1000 4F
470 uF
H_.
+ H
Cg
% {Co
0.1 uF SP.4
Po=0.7 W TYP.

at Vec=9 V, TH.D=10 %

¥Mylar Capacitor

NOTE FOR USE

(1) Capacitor Cg is for preventing the parastic oscillation.
A mylar capacitor is recommended for this position.

(2) The ground side of C4, Cg and the loud speaker should be.attached at the place of the copper foil close to the tab of
uPC1212C.

(3) Interference noise rejection in a strong electric field can be achieved by adding a capacitor (about 1 000 pF) between

pin 1 and pin 2.
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APPLICATION INFORMATION
Fig. 5 LOW COST FM-AM RADIO WITH 24 W OUTPUT POWER (Vgc=9 V)

100 o TM/AM
AM
T3 l‘q‘k
. ,E " T + wy
T, 3 i_” a 22k |
+ . .
;1 IJ'I aJ_ 470 . Vee=9 Vv
L 0 ' > ’ o]
13 12 11 10 9 8
Joo1| S
1PC1222C(R) T*
+
5 6 7 8
= I 470 p
470
(<] .
+HN
*
0.1 #1 SP.4 g

#¥Mylar Capacitor

Q1:25C1674
Q2:25C1674 L1 : 0.6 mm¢ UEW 2 & 3/4T 5 mm¢ (inside) core bobin ANTENNA 3/4T
Q3:25C1675 L2 : 0.6 mmp UEW 2 & 3/4T 5 mm¢ (inside) core bobin Vg . 1 & 3/4T
D :152207 L3 : IFTRAP2.2uH i ‘
) Lg : 0.6 mm¢ UEW1 & 3/4T 5 mmg¢ (inside) core bobin
Ty : 10.7 MHz IFT. 11T: 2T C=75pF
. . : L : ANTENNA COIL 25A-1195-08 (KOHRIN}
UNIT : Capacitance F T2 : AMOSC 26-1791-13 (KOHRIN)
Resistance . £ : T3 : AMIFT CFZ-455C (TOKO)

T4 : AMDET. 5251 (TOKO)
Ts : FMDET. 12747 (TOKO)
Lg : PHASESHIFT COIL 7BA180JH (TOKO)

0€LZLOd”
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Ci213

e s e i e

i

<.

VAN

5 ¢

Ly

o sk 5

P.C. BOARD PATTERN (COPPER SIDE)
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TYPICAL CHARACTERISTICS (T, =25 °C)

Fig. 6 OUTPUT POWER vs. SUPPLY VOLTAGE Fig. 7 TOTAL HARMONIC DISTORTION vs. OUTPUT POWER
16
f=1 kHz / Vee=9 VvV
THD.=10 % / Ay=45 dB
Rf=100 0
o |f=t ke
/ ‘\‘l\ 12
3.0 =
o
/ £
RL=320Q g I /
RL=4 0 2 = [ /
. ¢¢ g 8 J\RL-—W a R=8 D /
| T
§ 20 / / / = RL=4 0 { //
£ / 2 \
5 8 I l 7
2 / - RL=8 0 a 4 / /
3 i =
ol? / ’V " / / % /z/RL=32 Q
[/ == ==
1.0 / 0 08 1.6 24
4 RL=16 Q ;
/{ // Po — Output power — W
/ )
i
v
-
007 4 6 8 10 12 14

Ve — Supply Voltage—V

Fig. 8 POWER DISSIPATION AND EFFICIENCY vs. OUTPUT POWER

RL=4 Q
f=1 KHz
100 2
Pq
vee=11V
~ Vee=10 Vo Vi i
— o
X —— o < 2
| / Vee=9 V17 ~ 2
> w
% y f />< a
i 7 /'/ \‘\ be
T “‘1’
/ S
E
4/ F
0
0 2 ! 6

Po — Output Power — W

342



4PC1213C

Vin — Input Voltage —V

Ay — Voltage Gain (Closed Loop) —dB

60

50

40

30

20

10

60

40

20

Fig. 9 VOLTAGE GAIN ( CLOSED LOOP ) vs. R¢

Vee=9 vV
RL=4 9]
f=1 kHz

Fig. 11 INPUT SENSITIVITY vs. R¢

100 200
Ri—Q

300

vee=9V
RL=4 0

f=1 kHz

Po at T.H.D.=1V

A

V4

Po=50 mW

100

200
Rf—Q

300

lcc — Quiescent Circuit Current — mA

Fig. 10 QUISCENT OUTPUT VOLTAGE ATPIN6
vs. SUPPLY VOLTAGE

VoQ — Quiescent Qutput Voltage — V

0 4 8 12
Vee ~ Supply Voltage — V

Fig. 12 QUIESCENT CIRCUIT CURRENT vs. SUPPLY VOLTAGE

30
20
/-—‘
,“/
//
.——"’_‘
10
0
3 4 5 6 7 8 9 10 11

Ve —Supply Voltage —V
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Ayo, Ay— Voltage Gain—dB

T. H. D.— Total Harmonic Distortion —%

344

Fig. 13 OPEN LOOP VOLTAGE GAIN, VOLTAGE GAIN vs. FREQUENCY

7 Avg Vec=9 V
» ™ RL=4 Q
;L/r H \\ Po=025 W
60 N
7 \\
50 \\
N
A | \
40 » ad \\
A b
30—
20
10
020 30 50 100 300 500 1k 3k 5k 10 k 30k 50 k 100 k
f—Frequency—Hz
Fig. 14 TOTAL HARMONIC DISTORTION vs. FREQUENCY
10 Vee=9 Vv
RL=4 Q
5 Po=025 W
3
/‘/
e
waal
1 /
N 7
N
05 h Z
N A
03 ™ =
02 -
20 30 50 100 300 500 1k 3k 5k 10 k 30k 50k 100 k
f—Frequency—Hz
Fig. 15 TOTAL HARMONIC DISTORTION vs.
OUTPUT POWER
20
Vee=9 V
RL=4 Q /
10 T ll
1
T Pi
A
5
|
3 v
f=10 kHz LA

\
\
D

T. H. D.— Total Harmonic Distortion— %

0.5
03 /
»
=TT f=100 Hz
0.2 |
001 003 005 01 03 05 1 2 3

P — Output Power —W
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55

A, — Voltage Gain—dB
Po—Output Power —W

Fig. 16 THERMAL CHARACTERISTICS

25 25 T T
Po (T. H. D.=10 %) Vee=9 V
/ R=40
| g f=1 kHz
20F 20>~
|E M—l_lcC (No Signal) Ay (Po=025 W)
15FE 15 E—
=4 \
3
g
10FS 10
|
osf 5 — —|
"
T.H.D. (Po=025 W)
O T 0 10 20 30 40 50 . 60 70
Ta—Ambient Temperature —"C
Fig. 17 OPEN LOOP VOLTAGE GAIN, VOLTAGE
GAIN vs, SUPPLY VOLTAGE
80
g . Avo
| 60
3 A
) -
s 40
s RL=4 Q
i f=1 kHz
{ 20 Po=025 W
o
<
0
4 5 6 7 8 9 10 1
Vce = Supply Voltage —V
Fig. 18 AVAILABLE POWER DISSIPATION vs.
AMBIENT TEMPERATURE
30
@ Infinit Heat Sink
@ 50%50%0035 Cu
® Ren(j—2)=16 /W ® 35%35%0035 Cu
25 @) Free Air
thu_anz /W UNIT: mm
N 20 @Rth(j—a)=63 T/W N
| \ \ \
]
z
g . \ N\ \
5 b N
g @ Rin (j—a)=100 C/W \\
I
€ 1o \\\ N\ \
05 Q\ \
: ™
-20 0 20 0 60 80 100 120 140 160

Ta—Ambient Temperature —°C
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DESIGN OF HEAT SINK

Keep much margin at the design of heat sink.
The heat sink shown the folling sentence is nessesary when the uPC1213C is operated under next conditions.
Conditions : Maximum Operating Voltage 10V
Maximum Ambient Temperature 70 °C
Load Impedance 4 Q
There is the equation between junction temperature and thermal resistance.
Tj=Ta + Rth(j——a) x Pd (1)
Tj : Junction Temperature
Ta : Ambient Temperature
Rtn(j—a) : Thermal Resistance (Junction to Ambient)
P4 - : Power Dissipation

According to Fig. 8, Pq(MAX.) = 1.42 W at Vgc =10V
And absolute maximum rating shows, Tj <150 °C
From the equation (1) and those values,
Rth(j—a) < 56.3 °C/W (2)
According to Fig. 18, copper size on P.C.B. satisfying the inequality (2) is 50 x 50 x 0.035 mm.
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BIPOLAR ANALOG INTEGRATED CIRCUIT

«wPC1218H

0.25 W AUDIO POWER AMPLIFIER

DESCRIPTION

uPC1218H is an audio power amplifier in an 8-pin single in-line plastic package.

uPC1218H is composed a BTL power amplifier and a muting circuit, suitable to a tape recorder works at 3 V power supply.

FEATURES
® High output power. 0.25 W (TYP.) Vee=3V, R =8 ohms
® Low voltage operation. Vec=18t103tobV

® A muting circuit is built in. Connect pin 7 to GND.

® No shock noise at power supply switch on and off.

PACKAGE DIMENSIONS (Unit : mm) CONNECTION DIAGRAM
19.5 MAX. 28+0.2 No. | CONNECTION
Cc1 1 Input
vl 2 NFB
Xl ) 3 | High Cut
>
E g § 4 Output 1
1 2 3 4 5 6 7 8]° 3 050 . 5 | GND
J J ot 6 | Output2
’ : 7 Filter & Muting
0.6 MAX. . 8 | Vec
+
25402 12+01 || 12 925 120
17.78
ABSOLUTE MAXIMUM RATINGS (Ta=25 °C)
Supply Voltage Vee 10 \Y
Package Dissipation Pp 830 mW
Operating Temperature Topt -20 to +75 °C
Storage Temperature Tstg —40 to +125 °c

RECOMMENDED OPERATING CONDITION (Ta=25 °C)

CHARACTERISTIC SYMBOL MIN. TYP, " MAX. UNIT
Supply Volitage Vee 1.8 3 5 \%
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ELECTRICAL CHARACTERISTICS (Ta=25 °C)

(Vcc'='3 V, f=1 kHg, R‘L =8 Q, Ay=45 dB)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT CONDITIONS
Supply Voltage Icc (10) 23 (36) mA No Signal
Voltage Gain Ao (65) 75 d8 Po =50 mW
Voltage Gain A, } 45 dB Po =50 mW
Qutput Power Po (200) 250 mW TH.D.=10 %
Total Harmonic Distortion T.H.D. 13 (3) % Po =50 mW
Input Impedance Rin (10) 17 ko
Output Noise Voltage NL 0.2 (0.8) mVr.m.s. Rg=22 k2 *
Muting Current M 0.17 (0.6) mA Pin 7 : GND

TEST CIRCUIT

TYPICAL APPLICATION

* §=10 Hz ~ 10 kHz B.P.F. (6 dB/oct)

SWITCH POSITION

% SYMBOL | SW, | sw, | sw, | sw, | sw,
2 vee=3 Vv :
mA - | lec 2 | oFf | 1 OFF | ON
1
. A 1 |OoFF | 2 | oN | OFF
Cezz 47 uF Vo
Ay 1 OFF | 2 OFF | ON
Py . 1 .| OFF 2 OFF | ON
C7
60.0221 T.H.D. 1 |OFF | 2 | OFF | ON
uF RL @ NL 2 OFF 2 OFF oN
8¢ .
Im 2 | ON | 2 | OFF | ON
cslo.ozz uF
OFF
ONTswe i
) Bias
Predriver I

AAA
\4

=3V

gl

2 5 6 7|8
* * R
1
0.022 | 0.022 47 uF 147 u
uF sy o uF m.-m
PanN
SP.8 Q

Note 1) Connect pin #7 to GND in case of keeping uPC1218H mute.
Note 2) Reduce the value of R2 if you want less gain than above.
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IM—Muting Current—mA

0.6

0.5

0.4

03

0.2

0.1

Icc —Circuit Current—mA

T.H.D.—Total Harmonic Distortion—%

CIRCUIT CURRENT, MUTING CURRENT
vs. SUPPLY VOLTAGE

VOLTAGE GAIN, OUTPUT POWER,
TOTAL HARMONIC DISTORTION vs.
SUPPLY VOLTAGE

60 1.2 60
Rg=0 RL=8 0
f=1kHz
50 1.0F 50
Av /
z Q /
40 £ 08 40 /
| £
(=] [3
/ a (0]
30 i § 06 g 30 ,/
o _ | 3 Po(THD.=10 %) /
— g 3 y
20 -~ I/ T o4} 20 //
il = 2 P
10 )z . \ // S
0.2 10 T.H.D.(Po=20 mW)
/I
0 ol o 4
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Vcc—Supply Voltage—V Vce—Supply Voltage—V
VOLTAGE GAIN vs. FREQUENCY
80 8
vee=3V L
20 LHTAare N RL=8 0 ;
P N Po=50 mW N
Y N |
/ ™ c
% 60 A/ 6 g
£ / b g
8 Av 5 a
(] o
) " =
8 40 4 O
g a 5
]
o 30 4 3 T
3 / <
< 3
3 / 2
< 20 - 2
T.H.D. afl a
T
10 1 -
0 0
10 30 50 100 300500 1k 3k 5k 10k 30k50k100k
f~Frequecy —Hz
TOTAL HARMONIC DISTORTION vs.
OUTPUT POWER OUTPUT POWER vs. POWER DISSIPATION
100 1.2
Vee=3V RL=8Q
50 RL=8Q
30 1.0
= v
! vVee=5V
c L~
10 . 2 08 o
F = ~
a
5 ?
8 06
f=10 kHz =
j § vee=4V
f= Hz,1 kH o
1 100 Hz, 2z °|' 0.4 ’/
o /7
0.5 /1 vee=3V
0.3 0.2
0.1
10 3 5 100 3 5 1000 0 0.2 0.4 0.6 0.8 1.0 1.2

Pg—Output Power —mW

Po—Output Power—W
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BIPOLAR ANALOG INTEGRATED CIRCUIT

«PC1221C

1T W AF POWER AMPLIFIER WITH PRE AMPLIFIER
AND ALC CIRCUIT

SILICON BIPOLAR MONOLITHIC INTEGRATED CIRCUIT

350

DESCRIPTION

The uPC1221C is a silicon monolithic integrated circuit designed for an audio power amplifier application at 6
volts power supply.

The device contains a high gain low noise preamplifier, an automatic level control (ALC) and a high gain low
distortion power amplifier.

The perfect audio circuit of a cassette tape recorder is obtained with the device.

FEATURES

® All functions of a preamplifier, an ALC circuit and a power amplifier are encapsulated in a 14-pins dual in-line
package with heat sink TAB.

Low noise, especially low pulsive noise.

Power amplifier stage has high gain, high output power and low distortion characteristics.

Preamplifier stage has high gain and low distortion characteristics.

Wide ALC range: output voltage change 1.5 dB TYP., ALC range 60 dB TYP.

Wide supply operating voltage range: Vgc=3.5t09 V.

Low spurious radiation when driven to output clipping level.

BLOCK DIAGRAM

R.P.HEAD
PRE ALC BIAS & FILTER BOOT Vee POWER
INPUT INPUT FILTER STRAP OUTPUT
[ie]  [3]  [rz]  [u} o] [o] [s]
|

1 |

Power
ALC Filter AmP TAB

L] [ [ [ LI Le] L7
GND  PRE PRE ALC POWER POWER
FEEDBACK ~ OUTPUT  OUTPUT INPUT  FEEDBACK
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PACKAGE DIMENSIONS AND CONNECTION DIAGRAM (Top View)

in millimeters (inches)
14 13 12 11 10

9 8
MMM o

R1
(R 0.039) 3 _ .
P R [ WS P ) ) O B M T —
1 2 3 4 5 6 7
R .(0. AX.
19.4 MAX.(0.763 MAX.) 7.62(0.300)
_ 24.6 MAX.(0.968 MAX.) 6.5(0.256)
X
E;r"ﬁ
~ 12
wn~ [0
<7 S
9, o
2 ! \
ZZ 03282t \
Em_ (0.012) | !
NN
"’S 0.52_—0.1 MAX. ! !
= 0.02 MAX.) 8.4+1.5
1.2 2.54 [2.54/ |4.44(0.175) i ©033) i
(0.047) (0.100) (0.100) 4.9¢
(0.195)
Pin No. |ELECTRICAL CONNECTIONS | Pin No. ELECTRICAL CONNECTIONS
1 GND 8 Power; Qutput
2 Pre.; Feedback 9 Power Supply Vee
3 Pre.; Qutput 10 Boot Strap
4 ALC Output 11 Filter
5 % 12 R.P. Head Bias & Filter
6 Power; Input 13 ALC Input
7 Power; Feedback 14 Pre.; Input

3 Pin 5 is terminal to reject radiations in strong electric field.
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ABSOLUTE MAXIMUM RATINGS (Ta=25 °C)

Supply Voltage (DC) Veet 13 \"
Supply Voltage (AC) Veez 9 A
Circuit Current lcc (peak) 1 A
Package Dissipation Pp 2.4* W
Operating Temperature Topt —20 to +75 °c
Storage Temperature Tstg —40 to +125 °c

* Mounted and soldered on a 50 mm x 50 mm
copper foil of a printed circuit board (X XX3 grade).

RECOMMENDED OPERATING CONDITIONS (Ta=25 °C)

Operating Supply Voltage ‘ 6 V
Supply Voltage Range 35t09V

ELECTRICAL CHARACTERISTICS (Ta=25 °C, Vgc=6 V, f=1 kHz, NAB, Ry (pre) =10 k2, R (power)=4 1)

CHARACTERISTIC | symeoL | miN. | TYP. | mAX. | uniT | TEST CONDITIONS
[OVER ALL CHARACTERISTIC]
Circuit Current Icc 10 25 40 mA No Signal
Output Power Po 0.8 1 W VR—=MAX,T.H.D.=10 %
Total Harmonic Distortion T.H.D. 1.0 20 % VR-+=MAX.Pp=0.5W
Output Noise Level NL+ 9 20 mVr.m.s. czrlg»:/]:jd asan RG.
ALC Characteristic ALCq 1.5 9 dB Vij=—70~—-40dBm, R '=56
ALC Range ALCo 60 dB T.HD.=3%, R_'=56 ©
[PRE AMPLIFIER STAGE]
Open Loop Voltage Gain Ayo1t 55 65 dB Ri(pre)=10 kR, V0=0.3 Vr.m.s.
Voltage Gain Ay2 308 dB NAB, V0=0.3 Vr.m.s.
Maximum OQutput Voltage Vom 0.5 0.7 Vr.m.s. Ri(pre)=10kQ, T.H.D.=1 %
Input Impedance Ri1 18 27 k2
[POWER AMPLIFIER STAGE]
Open Loop Voltage Gain Ayo2 63 70 dB Po=50 mw
Voltage Gain Ay2 44 46 dB Po=50 mW
Output Noise Level NLo 04 20 mVr.m.s. VR-=MIN, (Rg=0)
Ripple Rejection Ratio R.R.R. 40 50 dB Rg=0
Input Impedance Ri2 15 25 k2
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TEST CIRCUIT
Swi
| N\ l Vec =6V
A ¢
¥ U °
_ 2z10004F
1509
mez o |+ 474F 4704 1
+ ., - El_ ’
10Q 4 SW. wF I- _ _ , ) R
Z o+ 220 %7 ", Fr1004F i- SWep2 2560
uf M 22Q
13 12 11 10 9 8 | ;
0.047 L*¥
”F;[
'“P01221C TAB l s Polyester Film
Capacitor
4
m
S10kQ
SG
f=1kHz g S
Rg =600 < =
L |2
@ H J
SW7 Y
wm
we (o) @) @)
ITEM SWq SWo SW3 SWy SWsg SWg SWo ‘ SWg
ALL lcc OFF 1 OFF 2 OFF 2 OFF 1
Po ON 2 OFF 2 OFF 2 OFF 1
T.H.D. ON 2 OFF 2 OFF 2 OFF 1
N ON 1 OFF 2 OFF 2 OFF 1
ALC ON 2 OFF 1 OFF 1 OFF 1
PRE Ao ON 2 ON 4 OFF 2 ON 2
Ay ON 2 OFF 4 OFF 2 ON 2
Vom ON 2 OFF 4 OFF 2 ON 2
POWER Avo ON 1 OFF 3 ON 2 OFF 2
A, ON 1 OFF 3 OFF 2 OFF 2
Ny ON 1 OFF 4 OFF 2 OFF 2
R.R.R. ON 1 OFF 4 OFF 2 OFF 2
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1PC1221C TYPICAL APPLICATION

e i

o1221od”

0sC
""'
" + 1509
Mo | 22uF
220 |-
uF
® ®) 10004 F Toev
43 + H
R At -/ . 4
MIC JACK S, :
l
|
I 474F
MONITOR
A70uF JACK.

Filter

56Q

7T SP4¢Q

* Polyester Film Capacitor

Insurt a capacitor {about 1000 pF) between pin 5 and pin 14 when the uPC1221C is affected by radiations in strong
electric field.
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CHARACTERISTICS
TOTAL HARMONIC DISTORTION vs,
OUTPUT VOLTAGE

(PRE AMPLIFIER STAGE)
10

Vec=6.0 V
5 RL(pre)=10 kQ

0.5 t

03 ) f=

o
(=]
T
N
~—l_

4
/

v/

7
N

0.1

TIT
-
1
—
o
=
X
N

=

0.05 S

0.03

T.H.D. — Total Harmonic Distortion — ¢;

0.01
001 0.030.05 0.1 0305 1 3

Vo — Output Voltage — V

OUTPUT POWER, OUTPUT VOLTAGE GAIN
vs. AMBIENT TEMPERATURE

(PRE AMP. + POWER AMP.)

Vec=6 V
21 Ay(2s ¢)=75.7 dB
fae]
o 15 ,A‘v
- O_g - o Pl
& |
5 e
£ ° Po(T.HD.=10 %)
© -21410 ”
& o N
E 3
S (=]
> |
| —41e
[« ¥
< 05
P
_6—
— O
—20 ) 20 40 60 80
Ta — Ambient Temperature — C
CIRCUIT CURRENT, OVER ALL VOLTAGE
GAIN, OUTPUT POWER, MAXIMUM
OUTPUT VOLTAGE vs. SUPPLY VOLTAGE
m
o f=1 KkHz Po(T.H.D.=10 %)
2.2 < — RL(P0)=4 Q /
20| & 100 RL(Pre)=10 k©
o NAB /
Sk ]
z 16|22 =80 Aylvo==10 dBm)/
| |
5 14 Y .k /
2 < ' /
S 12 < 90
3 10 ?
s
S 08|t 40 >
I 2 / L1
o 06| 3 i~
e Q / LT loc(No Signal)
04| £ 20 7
g y'-
02| 5
ol L_o
g o 2 4 6 8 10

Vcc — Supply Voltage —V

NL— Output Noise Level —mV

TOTAL HARMONIC DISTORTION vs.
OUTPUT POWER

(POWER AMPLIFIER STAGE)

Vee=6 V
50 Ripoy=4 @
= 1
! !
S 20 =100 Hz
3 I
+ 10
B f=10_ kHzL = f=1 kHz ]
1} 5 = )
c —
£ il
=
= 2 = T
g LT /
© 1 E
3
[
| 05
g
T
~ 02
0.1
001 0.030.05 0.1 0305 1 3
Po — Output Power — W
OUTPUT NOISE LEVEL,
TOTAL HARMONIC DISTORTION
vs. SUPPLY VOLTAGE
(PRE AMP. + POWER AMP.)
207 20 f=1 kHz
RL(PO=4 Q)
&) N — —
N \T.H/.D.(Po =0.1 W) RL(Pre)=10 kQ
|
NAB
c
o
154 € 15
o
&
a
L NL(RG=2.2 kQ )
s |
104 £ 10
©
[
° L/
[
54 ! os
a
T
[
0
0 2 4 6 8 10

Vcc — Supply Voltage —V
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VOLTAGE GAIN vs. FREQUENCY

Voc=6 V T
90 ot o RELIL
Riprey=10 kg Pre +P,
80| Po=50 mW(Pre+P,) ,/"\(
Vp=0.3 Vrms(Pre) anet
3 NAB /] -
P70 % N
£ s
S 60
N
% 50 fo
g pian
2 J = L
S 40 P e
f 4//,»‘ “\\J. h
= 30
< L1 L
20 S
10
10 20 50 100 200 500 1k 2k 5k 10k 20k 50k 100k

f — Frequency — Hz

TOTAL HARMONIC DISTORTION vs,

OUTPUT POWER TOTAL HARMONIC DISTORTION vs. FREQUENCY
(PRE AMP. + POWER AMP.) (PRE AMP. + POWER AMP.)
Vec=6 V Vcc =6 V
50 Ripoy=4 @ Ri(p,)=4 @
o [
? z,}\(pate)=10 kQ § 10 Ri(prey=10 kQ
g 20 g NAB
b $=100 Hz k=
[=]
g 10 2 8 P,=05 W
o 2 a /
g ° = 4 2 \ /l
£ ST | g é 6P, =01 W \ 7
£ 2 \\~~-- f=10 kHz g
— T~ - \ /
3 1 F c 4
o 7 -
~ f=1 kHz i \ /
] 05 I V
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I = et
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0.1 0
0.010.02 005 0.1 0.2 05 1 2 5 0 10 20 50 00 200 500 1k 2k 5k 10k 20 k 50 k 100 k
PQ — Output Power—W f — Frequency — Hz

T.H.D.,, ALC OUTPUT VOLTAGE CHANGE vs.
INPUT LEVEL

4 20 Veo=6 V
f=1 kHz
R (Po)=56 @
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o
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|
—_
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\
/ \\’ THD By
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N
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BIPOLAR ANALOG INTEGRATED CIRCUIT

uwPC1263C2

DUAL AUDIO POWER AMPLIFIER

DESCRIPTION

The uPC1263C2 is a dual audio power amplifier in a 14-lead dual in line plastic package, and designed for portable audio sets.

FEATURES

e Wide operating voltage range. Vcc =3to 16 V

e High output power. Pyo=2 Wat 12V/8Q/10%
Po=16Wat 9V/4Q/10%
Po=12Wat 9V/8Q2/10%
Po=07Wat 6V/402/10%
Po=05Wat 6V/8Q2/10%
Po=50mWat45V/3202/10%

(Vcc /RL/T.HD.)

@ High ripple rejection ratio. R.R.R.=50dB

® Low quiescent current. lecc=10 mA

@ Easy assembly so that two power amplifiers are built in a package.

PACKAGE DIMENSIONS in millimeters (inches)

M M M M M —
!
R 1 K
(R 0.039)\) . 3
>'9
I [ U N P [ I ) e —
1 2 3 4 5 6
19.4 MAX.(0.763 MAX.)
7.62(0.300)
24.6 MAX.(0.968 MAX.) £.5(0.256)
31z
<= ™
=o =]
IS
ZZ 0.3+33s
=5 H 0.012) |,
NN
m—
e 05+0.1
00200 ;. 4.44(0.175) | 8«‘::313?
(0.047)  (0.100) (0.100 '

| 4.96
(0.195)
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ABSOLUTE MAXIMUM RATINGS (T, =25 °C)

ITEM SYMBOL RATING UNIT
Supply Voltage (No Signal) Veet 18 Vv
Supply Voltage (Operating) Vee?2 16 \%
Allowable Power Dissipation Pp 24 * W
Operating Temperature Topt -20to 70 °c
Storage Temperature Tstg —40 to 150 °C
* 50 X 50 X 0.035 mm Copper heat sink on PCB.
RECOMMENDED OPERATING CONDITIONS (T, = 25 °C)
ITEM SYMBOL MIN. TYP. MAX. UNIT
Supply Voltage (R =16 Q) Vce (16) 3 16 \
Supply Voltage (R =8 Q) Vee 8) 3 13 \Y]
Supply Voltage (R =4 Q) Vce (4) 3 9 v
Load impedance Ry 4 8 Q
Voltage Gain Gy 34 44 dB
ELECTRICAL CHARACTERISTICS (T, = 25 °C)
(Vee=9 V, Rg&=33 Q, f=1 kHz, R.=8 Q)
ITEM SYMBOL MIN. TYP, MAX. UNIT CONDITIONS
Circuit Current lee 10 mA No Signal
Gy1 44 dB Po=0.25 W, R¢=33 Q
Voltage Gain
Gy2 34 dB Po=0.25 W, Rf=120
Pol 2 w Vee=12V,RL=8 2, T.H.D.=10 %
Po2 16 w Vee=9 V, R =4 2, T.H.D.=10 %
Po3 09 1.2 w Vge=9 V, R =8 @, T.H.D.=10 %
Output Power
Pod 0.7 w Vee=6 V, RL=4 ©, T.H.D.=10 %
Po5 0.5 w Vee=6 V, RL=8 £, T.H.D.=10 %
Pob 50 mw Vee=4.5 V, R =32 2, T.H.D.= 10%
T.H.DA 0.8 % Po=0.5W, R¢=33 Q
Total Harmonic Distortion
T.H.D.2 04 % Po=0.5 W, R¢=120 ©
Output Noise Vo|tgge NL 0.6 mVrms. RG=10 kQ
Rg=0, f(ripple)=100 Hz,
Ripple Rejection Ratio R.R.R. 50 dB G=0, flripple) :
V(ripple}=0.3 Vi m.s.
Cross Talk C.T. 65 dB RG=0, Po=0.25 W
Channel Balance Ch.B. ~2 0 2 dB Po=0.25 W
Input Impedance Zin 5 Mo
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BLOCK DIAGRAM

pre
driver 1

SEPP 1

pre
driver.2

CONNECTION DIAGRAM

PIN NO. CONNECTION PIN NO. CONNECTION
1 Filter 8 Output 1
2 Input 2 9 Bootstrap 1
3 NFB 2 10 Vee
4 Compensation 2 1 Compensation 1
5 Bootstrap 2 12 NFB 1
6 Output 2 13 input 1
7 NC 14 GND

TAB GND
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TYPICAL APPLICATION

‘;( OoVvee
I
+| Ce 10
Lry 100 4F | 0.1 4F
10 |
01 4 7T
C2 (Cp) Ca | x Cs
+
100 «FZZZC1 r——-l l————- ————————
+ } 22 pF 130 oF 220 4F
R1 |
BTy |
| C3 SP 1
1
14 13 12 1 10 9 8
WV’
}
—_ AMN————
TAB
1 2 3 4 5 6 7
Cg {
t R : +010 {
3
47 uF B IRy | 100 4F
fo |
100 «F Co |

SP 2

¥Mylar Capacitor

NOTE FOR USE
(1) Mylar capacitor is recommended as C4, C15.
(2)  Add C,, Cq1, in the case of reducing voltage gain at high frequency.
(3) Add Cy or increase capacitance of C4, C12, when a oscillation may occur due to the pattern on PCB.
{4) Voltage gain can be changed by value of R¢, R3.
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TYPICAL CHARACTERISTICS (T3=25 °C)

CIRCUIT CURRENT vs. SUPPLY VOLTAGE OUTPUT POWER vs. SUPPLY VOLTAGE
50 2 =1 iz

TH.D.=10 %
40 i Z

R =4 @ / J/RL'—'B Q

/
/// RL=32 Q
o /Ay
/ -4

L1

<

£ z

A ]

é 30 g / /
3 T

E RG=0 E / Z/
g g g

8 &

/7 A A
0 2 8 12 16 20 0 4 8 12 16 20
Vcc—Supply Voltage—V Voc—Supply Voltage—V
VOLTAGE GAIN vs. SUPPLY VOLTAGE, TOTAL HARMONIC DISTORTION,
TOTAL HARMONIC DISTORTION VOLTAGE GAIN vs. R¢
50 5 50 2
N R|_=8 Q
=1 kHz
/ Gy 7 \\ Vos1Vems. | o
40 4R 40 9
[ Lo e
o S
£ 30 3 38 € 30 o
O
(4] o © ‘c
g e s & 1 g
S Vo=0.3 Vrms. E = \ &
S 20 t=1 kHz 2 T > 20 z
L Rf=33 @ 5 N \ g
1) 2 2] e
1l L
3 (=]
10 1 8 10 N =
TH.D, + N THD.
0 2 8 12 16 20 0 100 200
Vce—Supply Voltage—V Ri—Q
QUECIENT OUTPUT VOLTAGE vs. MAXIMUM POWER DISSIPATION
SUPPLY VOLTAGE vs. SUPPLY VOLTAGE
10 5
3
> g S 4
o =
%) (=%
£ 2
2 a
§- 6 g 3
3 RGg=0 & ,
- =
5 2 A4
g 4 = 2 /
S S RL=4 @ /
L [ RL=8 @
8 % V A =320
9 2 =1 g
3 L~
o Y. e
=
0 4 8 12 16 20 0 4 8 12 16 20

Voo —Supply Voltage—V Vcc—Supply Voltage—V
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VOLTAGE GAIN, TOTAL HARMONIC
DISTORTION vs. FREQUENCY

60 6

:

50 5 2

> Co=220 uF Gu 5

— L2

5 A s B 4 B

o Vee=9 Vv 2

o e /Fé;=47 uF £ g

8 39 RL=8 @ 3 E

©

£ /1 Rf=33 Q S
> 4 =1V,

1 20 Yo=1 Vems 2 5

(4] LA .2

~\\\ // I

10 S 1 o

H— THD. LT =

0
0 30 50 100 300 500 1k 3k 5k 10k 30k50k

F —Frequency —Hz

TOTAL HARMONIC DISTORTION PACKAGE DISSIPATION vs. AMBIENT
TEMPERATURE

vs. OUTPUT POWER -
poe=s Y 3 Fig.A .
hL=2 2 50 x50x0.035 =45
X 30 R{=33 Q ssle Im;&e
5| Copper i |
: Al FigA X Infinite
- =25 Heat Sink
5 | = om
S 10 | i 2 wL_ 5
; ; z N 77
o O ; g - '
2 ‘@ 35%35x0.035 Fig. .
E 8 1s [mm N \E=1 At
£ 1 o Copper on PCB N mm
x ‘«\‘\7' //f 3
g e 5 NN
o 7 5
= ~100 ) 8 . ] e
S o e 5 DN \\\
= = Free Air \ \
] 05 \\
001 003005 01 0.3 05 5
Po—Output Power—W 0 n - L L 1 -

T,—Ambient Temperature—C
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BIPOLAR ANALOG INTEGRATED CIRCUIT

«wPC1277H

4.2 W DUAL AUDIO POWER AMPLIFIER

DESCRIPTION

The uPC1277H is a dual audio power amplifier designed for a stereo radio cassette and in a 12-pin power single in line plastic

package.

The uPC1277H has two audio power amplifiers and each of the two provides 4.2 W output power at 12 V/4 ohms.

FEATURES

4.2 W/ch (TYP.)
5 W/ch (TYP.)
2.2 W/ch (TYP.)
3 W/ch (TYP))

® High output power.

© Wide operating voltage range.
® No shock noise at power supply switch on and off.
® Soft clipping wave form.

e High ripple rejection ratio.
@ Few external components. 12 parts

® Thermal shut’down circuit is built in.

® A 12-pin power SIP can easily be mounted on PCB and a external heat sink can easily be attached.

BLOCK DIAGRAM

Veec=12 V, R =4 ohms
Vee =12V, RL =3 ohms
Vee= 9V, RL=4 ohms
Vee= 9V, R =3 ohms

Vec=5t0 16 V

R.R.R.=50dB (TYP.)

Fr——— " — s - 3
|
100 uF |
I 10)
+ o2 Filter o —ovge
I I 1 000 uF
| | H
' 31 100 uF
"él JI‘S \‘\ T z
o z?z
2] +
a7 uF | AMP1 ° —
+ 15 _ | 470 uF 22 Q
I I
| | -
4 12) 0068 u
7'17 ' ' 7;7 ;l/;
17 |
o - + I 470 uF
IN 4+
I AMP2 1 N
8 I :
47 uF T 100 uF
' Thermal ] 0.068 uF
| Shut Down | ;
I |
L o e _l
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PACKAGE DIMENSIONS in millimeters (inches)
320 MAX.
(1.25 MAX.) (0.196 MAX.)
240102 70 MAX.
(0.945)
2m
S o ||
32 3 - e
e N R 1.8 Tleol]
ORN (©00709) 28
~ |
‘ ‘ = 1251(0.0984)
I 83 03
) ‘ l - (0.0118)
1.4 MAX. 254 075101
(0055 0 MAX.) (0.100) (0.0295)
ABSOLUTE MAXIMUM RATINGS (Ta=25 °C)
Supply Voltage (No Signal) Vcei 20
Supply Voltage (Operating) Vcez 16
Allowable Power Dissipation Pp 13*
Operating Temperature Topt —20 to +75
Storage Temperature Tstg —40 to +150

*100 x 100 x 2 mm?® Al heat sink

RECOMMENDED OPERATING CONDITIONS (Ta=25 °C)

Supply Voltage
L.oad Impedance

ELECTRICAL CHARACTERISTICS

Vee
RL

5to 12to 16
3to4to8

CONNECTION DIAGRAM

Pin No.

Connection

GND (Input)

Output 1

Boot Strap 1

Filter

NFB 1

Input 1

Input 2

NFB 2

QIO NI | P |WIN| =

Boot Strap 2

-
o

vVce

ohms

Py
-

Output 2

-
N

GND (Output)

S8 =< <

<Vcc= 12V, R_=4 ohm, f=1 kHz, Ta=25 °C,)
100 x 100 x 2 mm Al Panel Heat Sink

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT TEST CONDITION
Circuit Current lce 20 45 90 mA No Signal
Voltage Gain Ay 42 45 48 dB Po=1W
T.H.D.=10 %
Pot 18 22 w Vee =9V, RL=4 ohm
T.H.D.=10 %
Po2 25 8 w Vec =9 V, R =3 ohm
Output Power T.H.D.=10 %
Po3 32 4.2 w Vee =12 V, R =4 ohm
T.H.D.=10 %
Pos 4 5 w Vee=12 V, R =3 ohm
Total Harmonic Distortion T.H.D. 0.2 1 % Po=1W
Output Noise Voltage NL 06 2 mVr.m.s. RG =10 kohm
Po=1W
Cross Talk C.T. 45 55 dB other ch. Rg =10 kohm
Channel Balance Ch. B. -2 0 +2 dB Po=1W
. — Rg=0, f=100 Hz
Ripple Rejection R.R. 40 50 dB v=0.3 Vrms.
Input Impedance Zin 30 50 kohm
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TEST CIRCUIT
1, SW2
———0Vce
()20
100 1F o A —/
1 000 pF
470 uF
SCam
bl
C ~

100 uF 0.068 uF

77

SWITCH POSITION ITEM SYMBOL SW 1 sw 2 sw 3
(AMP 1 : TEST) —

Circuit Current lce 2 2 1
Voltage Gain Ay 1 1 1
Output Power Po 1 1 1
Total Harmonic Distortion T.H.D. 1 1 1
Output Noise Voltage NL 2 1 1

TYPICAL

APPLICATION

TYPICAL PCB

(COPPER SIDE)

365



«PC1277H

TYPICAL CHARACTERISTICS (Ta=25 °C)

366

Pp — Output Power —W

Pp —Package Dissipation —W

10

PACKAGE DISSIPATION vs.
AMBIENT TEMPERATURE

POWER DISSIPATION vs.
OUTPUT POWER

10 T T
Al Panel t=2 mm ™~ Veg=16 V
Silicon Grease 74 R =3 Q
1] 3 8 /
N \\ [ ! et
AN Infinit 5 <
00 cm?2 N Heat Sink k] \\
~. N 7 S -
2 T —
100 cm2 INL | ) A\ a j]/ < Vee=16 V]
~ @ =4 Q
™ q : /// — ™. R
\\ \\ \ r_:_ [~ Vee=12 V
h N\ o R =3 Q
T a.
—free Al N 2 Vee=12 v
| | T | | R =4 Q =1 KkHz
20 40 60 80 100 120 140 160 ’ l 2 ch Action
Ve — Supply Voltage —V
0 2 4 6 8 10 12
Po — Output Power —W
OUTPUT POWER vs. SUPPLY VOLTAGE SUPPLY VOLTAGE CHARACTERISTICS
24r 80 60
f=1 kHz R =4 Q
N f=1 kHz
I 20t - 50
/ § ? < 0 lec(vi=0)
/ FER IR
/ » 16 = 60 | 40
/ o o £
g - - @ 30
£ 12 £ 50r & Apy(Pe=01 W)
< o B~ v\"0
I — [=]
LV % o8l Saok 1
L £ 08F | 40 '>20
RL=3 Q = 8 <
THD.=10 % F Y 5 = .
: L L 1
R_=4 = o4r 30 TH.D.Po=01W)
T.H.D.=10 %
A/ ol ol 0 HEN
7 4 6 8 10 12 14 16 18
/// Voc — Supply Voltage —V
N/
4
///
/
7
6 8 10 12 14 16 18

Vce — Supply Voltage —V
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VOLTAGE GAIN, TOTAL HARMONIC
DISTORTION vs. FREQUENCY

T.H.D. — Total Harmonic Distortion — %

Po — Output Power —W

Ay — Voltage Gain —dB
lcc — Circuit Current —mA

THERMAL CHARACTERISTICS

Ta — Ambient Temperature — °C

An inverse connection of the supply voltage pin and the GND pin or a connection of the output pin and

either the supply voltage line or GND sometimes causes uPC1277H to break down immediately. Handle it

GND pins #1 (input side GND) and #12 (output side GND) are separated inside of the I1C, therefore connect

70 1.4
Vec=12 v
RL=4 Q
€0 Pg=0.1 w/ 1.2
50 / 1.0
o
kS A
R v /
c L L
— -
&40 > 0.8
%
2 0T 0.6
z N
20 N 0.4
h\ /l
N T.H.D.
10 S~ - L 0.2
0
20 30 50 100 300 500 1k 3k 5k 10k 30 ko
f — Frequency —Hz
TOTAL HARMONIC DISTORTION
vs. OUTPUT POWER
20 12¢
Veg=12 V
Ri= 4 Q
10 L /
N f 1.0
: =T
5§ ° 1 c
= S
% 3 I I §0.8-
a [ b
9 a
5 2
£ / 206}
T 1 =10 kHz | 5
= ny 17 E
S ] =
o5 7 Soaf
a / / =)
=03 1=100 Hz =
I > 0.2}~
B T f=1 kHz
0.1
005 01 03 05 1 3 5 ol
Po — Output Power —W
Note 1)
with care.
Note 2)
them on a PCB. Make the input and output common impedance least when designing a PCB.
Note 3)

Recommend a polyeater Film capacitor as a phase compasated capacitance (0.068 uF).Choose larger capacity

in case that a long power supply line on a PCB causes the I1C a parasitic oscillation.

60
Vee=12 v
RL=4 Q
f=1 kHz
50 ] Ay
(P0=1 W)
Po
40 (TH.D.=10 %) ~ ~
icc
30 (Vi=0)
20 L
/‘/
TH.D. -
(Po=1W)
10 0 —
0
—20 0 20 40 60 80
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BIPOLAR ANALOG INTEGRATED CIRCUIT
wPC1350C

450mwW AF POWER AMPLIFIER WITH PRE AMPLIFIER

AND ALC CIRCUIT
SILICON BIPOLAR MONOLITHIC INTEGRATED CIRCUIT

368

DESCRIPTION

The uPC1350C is a silicon monolithic integrated circuit designed for an audio power amplifier application at 6 volts
power supply.

The device contains a high gain low noise preamplifier, an automatic level control (ALC) and a high gain low
distortion power amplifier,

The perfect audio circuit of a cassette tape recorder is obtained with the device.

FEATURES

e All functions of a preamplifier, an ALC circuit and a power amplifier are encapsulated in a 14-pins dual in-line
package with heat sink TAB.

Low noise, especially low pulsive noise.

Power amplifier stage has high gain, high output power and low distortion characteristics.

Preamplifier stage has high gain and low distortion characteristics.

Wide ALC range: output voltage change 1.8 V TYP. , ALC range 60 dB TYP.

Wide supply operating voltage range: Vcc=35t0 10V

Low spurious radiation when driven to output clipping level,

BLOCK DIAGRAM

: R.P.HEAD
PRE ALC BIAS & FILTER BOOT Vee POWER
INPUT INPUT  FILTER STRAP OUTPUT
|14| |13| |12| |11| |10| |9| |8|

l |
—_— [
Pre Amp
ALGC Filter iower TAB j’
mp

N N EX B X B EY B 1 D 1 B 2

GND  PRE PRE ALC ERASE HEAD POWER POWER
FEEDBACK OUTPUT OUTPUT BIAS INPUT FEEDBACK
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PACKAGE DIMENSIONS AND CONNECTION DIAGRAM (Top View)

in millimeters (inches)

R 1 R
(R0.039\

2 3 4 5 6
19.4 MAX.(0.763 MAX.)

LTAL_.JL\_,JL\_,JLUJUU

7.62(0.300)
R 24.6 MAX.(0.968 MAX.) 6.5(0.256)
%@
%3 (‘2[
s &
P
SElh
4 § \
5 © 0.4+0.15 | |
el (0.157)
c 0.65 MAX !
(0256 MAX) |, , | 254 | 2.54] |4.44(0.175) . 8('3*33")5 -
(0.047) (0.100)(0.100) 496
(0.195)
Pin No. | Electrical Connections | Pin No.| Electrical Connections
1 GND Power; Output
2 Pre.; Feedback 9 Power Supply VcC
3 Pre.; Output 10 Boot Strap
4 ALC Output 1" Filter
5 Erase; Head Bias 12 R.P. Head Bias & Filter
6 Power; Input 13 ALC Input
7 Power; Feedback 14 Pre.; Input
ABSOLUTE MAXIMUM RATINGS (Ta=25 "C)
Supply Voltage (DC) vee 12 Vv
Supply Voltage (AC) vee2 10 \
Circuit Current IcC(peak) 500 mA
Package Dissipation PD 2.4* W
Operating Temperature Topt —20 to+75 °C
Storage Temperature Tstg —40 t0 +125 C

* Mounted and soldered on a 50 mm x 50 mm
copper foil of a printed circuit board (XXX3 grade).
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RECOMMENDED CONDITIONS (Ta=25 °C)
Operating Supply Voltage 6 vV

Supply Voltage Range 35t010 V

ELECTRICAL CHARACTERISTICS (Ta=25 °C, Vg =6 V, f= 1kHz, NAB R (pre) = 10 k2, Ri_(power) =8 )

CHARACTERISTIC SYMBOL | MIN. | TYP. | MAX. UNIT TEST CONDITIONS
[OVER ALL CHARACTERISTIC]
Circuit Current Icc 10 20 33 mA NO SIGNAL
Qutput Power Po 400 450 - mwW VR-+MAX., T.HD.=10%
Total Harmonic Distortion | T.H.D. - 0.8 2.0 % VR-+-MAX. Po =50 mW
Output Noise Level NL1 — 10 23 mVrm.s Using P. head as an RG.

VR—=MAX,

ALC Characteristic ALC1 - 1.8 9 dB Vi =-70~-40 dBm RL'=56 2
ALC Range ALC2 60 dB TH.D.=3% RL'=56 Q
[PRE AMPLIFIER STAGE]
Open Loop Voltage Gain A,01 b5 65 — dB Ri(pre)=10k2Vo=0.3Vrms
Voltage Gain Av2 30.8 dB NAB Vo =0.3V rms.
Maximum Qutput Voltage | VOM 0.8 - Vims. Ri({pre) = 10k2 THD.=1%
Input Impedance Ri1 20 k&2
[POWER AMPLIFIER STAGE]
Open Loop Voltage Gain Av02 70 81 — dB Po =50 mW
Voltage Gain A2 46.8 dB Po =60 mW
Output Noise Level NL2 - 0.4 2.0 mVims. | VR=MIN. (RG =0)
Input Impedance Ri2 20 28 k2
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TYPICAL CHARACTERISTICS (Ta =25 °C, TEST CIRCUIT)

log — Circuit Current — mA

TOTAL HARMONIC DISTORTION vs. TOTAL HARMONIC DISTORTION vs.
O.U.T.F:LIJ.]T[ VOLTAGE. OUTPUT POWER
FVeap= 1T INRIRAR
& ":Cb : . 10 k0 3 [ 7 Vee=6 V
< L(PRE) = - 10 kHz | ’ R (po)=8Q
‘ iy
- I RN
5 J I l-_ 1 kHz
: Pl : :
8 g v 120 1z~
° R a
g 03 100 Hz | ALz g o4 Pt
< 7 T 1S
é N /_%,__—mkHz 5 ——_/
5 o1 s Ay R —s f
5 = . B .
T Sam”g L
= 003 g 0.03
[oad [
0o 0.01
0.03 0-1/ o ‘0~3 o 1.0 y 3.0 10 ’ 30 50 100 300500 1W 3W 5W 10w
o~ Qutput Voltage = Py — Output Power — mW
0 put Po
(Pre Ampificr Stage) (Power Amphfier Stage)
CIRCUIT CURRENT, OUTPUT POWER, MAXIMUN CIRCUIT CURRENT, OVER ALL VOLTAGE
OUTPUT VOLTAGE GAIN vs. AMBIENT GAIN, OUTPUT POWER, MAXIMUM
TEMPERATURE OUTPUT VOLTAGE vs. SUPPLY VOLTAGE
- 100 100 2.0 . T T
. (PRE A:MP.K + ?OWER AMP) Voo—b v
Vee=6V 90 o0l 18k f=1kHz
ook _fR=1 kHz oo n o > RL(PRE) = 10kQ
> L(PRE) =10 kQ — L L1 18R =89
8 LRL(Po) =8 © T | E I B s
of 108 o i e T —~
° L1 VoM | 70 .g,\ 70t £14 i T 74
70 z (98 [.3 Pt /
1 fo
eoggoe = 60-:’)460—?;"2 ! >y /
-0 = =5 a
'L 2 Pu(T.lI-LD.=1O%) 2 sof $2 5015310 7 / Xp(,
50res ] i 3 o =0 . 2tos A’.H‘D._
2 P e ] = L + 40t 2 0. = %
a0} 2 § 0.4l —L ] ° leg |5k 107
i T bogol 3E30l 206 7 e
30058 g N rd
r3s lcc(No Signal) o Lo °, / )y e lco
i 20t 5 ¢ 20} | 0.4 - 160
20} | |§0.2 s JE /// (No Signal)
05 10+ 10} &> 0.2 =
1o} & A
— 0
0 0 0 0 2 4 6 8 10
—20 0 20 40 60 80 Vge — Supply Veltage — V
Ta — Ambient Temperature — °C
VOLTAGE GAIN vs. FREQUENCY
100 8 T T TTT I T
Pre+Po Po=50 mW(Pre-+Py)
90 | Vo=0.3 V(Pre), NAB]
] Vee=6 v
80 Y
m /1 ~\.
E= // T
70 L
| / ~L]
€ p0l—4 ™
© 4
(] Po |
e 50 I
pis
S 40 ] — T
N
T LA N
l: 30 /1/’ \\\
< /' Pre
20 Bins
10
0
30 100 1k 10k 100k

f — Frequency — Hz
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372

TOTAL HARMONIC DISTORTION vs. FREQUENCY
(PRE AMP. + POWER AMP.)

TOTAL HARMONIC DISTORTION vs.
OUTPUT POWER
(PRE AMP. + POWER AMP))

SmppAY .
PLAY %0 ~Voo=6V
R 30[—pLAY ,
I ® | |
S 101\ ! i I
g B £ 10
E’ 3 2 NN g 5
E \\ A i 2 LY
T 14
= 1 g y/&
|~_§ 1 3 1 S~ 20}z
[ =
2o0s 1 05 4
- g 0.3 lk/Hz
'—
30 50 100 300 3 3k 10k 30k 0.1 »
f — Frequency — Hz 3 10 30 100 300 600
Po — Output Power — mw
TEST CIRCUIT STATUS
ITEM SW1 |SW2|SW3|SWa|SWs | SWe |SW7| SWs | SW9
Icc OFF| 1 |OFF{ON | 2 |OFF| 2 |OFF| 1
Po ON | 2 |OFF[OFF| 2 |OFF| 2 |OFF| 1
T.H.D. ON | 2 |OFF{OFF| 2 |OFF| 2 |OFF| 1
NL1 ON 1 |[OFF|OFF| 2 |OFF| 2 |OFF| 1
ALC ON | 2 |OFF|OFF| 1 |OFF| 1 |OFF| 2
Avo1 ON [ 2 |ON [OFF| 4 |OFF| 2 |ON | 2
Av02 ON | 1 |OFF|OFF| 3 |ON | 2 |OFF| 2
NL2 ON | 1 |OFF|OFF} 4 |OFF| 2 |OFF| 2
TEST CIRCUIT SW;
M 9
ri 1000uF )
15353
A& P. mmiﬂu% ™ 1'5&2
A 100uF |+  +[100uF # # _L B R
i3] f2] G G [o]. [8) om#F;[' 2 jo8
#PC1350C
(Top View) | ™8[},
Sf "
R 6000 R () )
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TYPICAL APPLICATION

Ce
0.022uF

ol

ps)
&

+
4704F ZRCy

)

REMOTE ON & OFF
SWITCH JACK

AC100V

} v ” MONITOR JACK

—

bl
—
S1-5

S.P.
8Q

S2
S3
Cig
3300pF +
MIC.JACK -4 10004F 2 Cg
A =
15KQ T 6V
S1— S1-2
Co
[¢]
| T T E 22kQ 00uF 100sF F 2204
At T (e T E L
1 _C|+ 2 ics Ca Cs Cro
H— - n 0.0684F
mr 1uF .LIOOODF rL e 4 I
J;Cm 14 13 12 n 10 9 _|
> #PC1350C (Top View) TAB _,,L
1 2 3 4 5 6 hl
T R
9100k 6.8kQ + 22kQ
X Cisgz 1uF AV
s1_6u°_ < O— - R4
R150270Q H Ria
") 1000pF ] 4+ 1008
6800 2Ry Ce P G,
_ —~33ufF
213 4.7uF 227 Cry l
ERASE HEAD r T T
N
SW:REC./P.B. (P.B. POSITION)

SW2:AC/DC OPERATION

SW3:Power Switch

(DC OPERATION)
(ON POSITION)

20G€LDd”



«PC1350C

TYPICAL CHARACTERISTICS (Ta =25 "C, TYPICAL APPLICATION CIRCUIT)

RECORDING CHARACTERISTICS

mr T
Voe=6V
Vin=—90dBm"
@ 80
©
I 70 antimn .
'ch 60 // \\
(&) 7 N
S 50 L ™
| 40
>
< 30
20
10
0.
100 1k 10k 100k
f — Frequency — Hz
ALC OUTPUT VOLTAGE CHANGE vs. T.H.D. AT ALC OUTPUT vs.
INPUT LEVEL INPUT LEVEL
, ] | 10 vCCr:5\A
@ | Vec=6V 5 RL'=56 )
S RLU=56Q s 1
' i 3 \
+ 4 3.0 ALC range.
g
S — g \
g+2 =T 1o <
S utput Voltage b=
o 0 change S 10
e = A ¥
S-2 [ g A\
- | 2 8
?}— 4 o 0.3 L
> =
3 | s
o— 6 S
] ]
2 | :
| 8 = 0.1
o (=]
> —10 =
|
~90 —80—70 —60 —50 —40 —30 —20 —10 0 '3_:

Vi ~ Input Level — dBm . —90 —80—70 —60 —50 —40 —30 —20 —10 O
Vi — Input Leve! — dBm

NOTES FOR USE

1. About capacitor C10
To avoid parasitic oscillation at power amplifier stage, apply the suitable capacitor as C10 as follows.

For a cassette tape recorder, a ceramic capacitor or a Mylar capacitor can be used equally.
For a cassette tape recorder with radio, use a Mylar capacitor. If a ceramic capacitor is used, a parasitic
oscillation may occur caused by feed back as radiation from the capacitor to an RF stage.
2. About recovery time at recording
A recovery time depends on a time constant of a capacity value of C2 and a pallarel value of R4 and an input
impedance of IC at pin 13.
The recovery time can be adjusted by R4 value.
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PRINTED CIRCUIT BOARD DESIGN CONSIDERATION

1. Use the widest possible printed foil for a power supply and a ground.

2. The earthing point of C8, C10 and an output terminal should be located as close as possible to the earthing
(ground) pins (pin 1 and TAB).

3. One-point earthing is ideal, but if this is impossible, keep the input loop out of the output loop.

RN P —

[ \ I 4 /. AW
|- == AN FT— YW | | —— W\ - AMA—5— |
-_/ ‘g
Output loop Input foop Output loop ‘—-%
Input loop
Output GND In Output Input GND
(pin1) (pin1)
(good example) (bad example)
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TV APPLICATIONS

INDEX

uPC574J

uPC1361C
uPC1362C
uPC1363C

uPC1373H
uPD1913C
uPD1937C
uPD1943G
uPD1986C
uPD1987C
uPD6102G

uPC1356C2
uPC1366C

uPC1353C
uPC1382C
uPC1391H

uPC1352C
uPC1364C2
uPC1365C
uPC1384C
uPC1397C

uPC1031H2
uPC1377C
uPC1378H
uPC1379C

33 V Tuning Voltage Stabilizer

12 Channel Selector .......
12 Channel Selector .......
16 Channel Selector .......

Remote Control RX Amplifier
Remote Control Transmitter . .
Remote Control Receiver . . ..
Remote Control Transmitter . .
Remote Control Transmitter . .
Remote Control Receiver . . ..

Remote Control Transmitter . .

PIF Processor & AFT ......
B/W PIF Processor ........

B/W Vertical Deflection . .. ..
Color Synchro Processor .. ..
Color Vertical Deflection . . ..
B/W Synchro & Deflection . . .
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BLOCK DIAGRAM
Color TV Block

SNOILVIIT1ddV Al

SOUND BLOCK
VIF BLOCK
Ant. uPC1382C — 25C2688 x 2
MC-5156 uPC1356C2 25C2802 x 2 Mono
Me-s192 UMF & VHF 1\
SIF SIF SIF Amp. Sound Sound %’
Booster Tuner AFT Detector Filter & Detector _" DC Volume (=1 e 1] output J spl D
Amplifier
— uPC2002, uPC1238 ~——— Stereo & Bilingual
Sound
HPC1391H 4PC1393C2 Output a., sp| A8
SAW PIF Video
Filter Amplifier Detector SIF Amp. Stereo
o Sound —— HPC2002, 4PC1238 ——)
& Detector Demodulator
POWER { N Sound ﬁ
- SP, J§
SUPPLY BLOCK vid Output
ideo
AGC Buffer
uPC1394C
CHROMA & VIDEO BLOCK
Switching uPC1365C (PAL) wPC1397C
Regulator uPC1384C (PAL)
#PC1352C (NTSC) Video Text
uPC1372 (NTSC) Interface
uPC1364C2 (SECAM) e
uPC574) TUNER CONTROL BLOCK ‘ r‘
uPC78LI M) \
uPC78M( )( H uPC1361C BP Chroma Color '} Color 1}
PC1362C — uPC1363C Filter Amplifier Demodutator Output |
uPC78()(H ul [ pl
[IY 25C1507
Voltage 12 Channel 16 Channel 2502687
Stabitizer Selector Setector 25C2688
Color 25C2802
PAS4H, uPA53C Synchronize e DEFLECTION
[ H W Auto Switch
1PD1703C-017 WPABAH. uPASEC BLOCK
KPA2001C~2004C
oL P PC1378H
Video edestal H h—
Indicator 6 . — —J
1uPB562C > PLL Controller Driver 3}—7- Amplifier Clamp
1 GHz ,
Prescaler uPD1705C-012
uPD1705C-014 uPC1377C Booster
c 6 Bit D/A
- PLL |- ontroller f—w Converter
Synchro. Vertical | Vertical Vertical
uPD1913C Separator osC Driver Output
uPD1943G uPC1373H
1PD1986C #PD1937C .
LPD6102G kPD1987C
Remo.-Con. | ] Pre ] ALC Peak || | Remo.-Con. _ .
Transmitter Amplifier Detector Receiver Horizontal Horizontal | | X-Ray |, Horizontal Horizontal Horizontal
AFC osc Protector Pre-Driver LDriver Output
Infrared 25C2688 2SC1325A
25C3209 25C1358

25C1875
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B/W TV Block

SOUND BLOCK
uPC1353C
uPC1382C r— 25C2688 x 2 —
MC-5156 25C2802x 2
MC-5192 VIF BLOCK Mono
H
:_JunFer& VHF _ | SIF Amp. pe Vv Sound ( Sound \ - l
Booster & Detector ™ olume f—m= Driver L Output ' J’
Amplifier
ﬁ uPC1366C
SAW _ | PIF Video
Filter Amplifier Detector

A

POWER I 1

SUPPLY BLOCK Vi m
Ideo ideo

Ace Buffer - l Amplifier ’

uPC1394C

25C2688
DEFLECTION
Switching BLOCK
Regulator l uPC1379C “ “
‘ Booster
wPC1031H2
\
Synchro. Vertical Vertical Vertical
Separator 0oscC Driver Output
\
Horizontal o | Horizontal Horizontal Horizonta! Horizontal
AFC osc Pre-Driver U)river Qutput
25C2002 258C2373

SNOILVYOITddV AL




BIPOLAR ANALOG INTEGRATED CIRCUIT

uPCb574J

MONOLITHIC BIPOLAR INTEGRATED CIRCUIT
VOLTAGE STABILIZER FOR ELECTRONIC TUNER

PACKAGE DIMENSIONS

(Unit : mm)

5.2 MAX.
4.0

'

5.5 MAX.
4.5 MIN

2.5
MAX

18
0.5

A i
14 MIN

42 MAx. |

Pin Connection
1. Anode
2. Cathode

EQUIVALENT CIRCUIT

382

Ra

D1
D2
Ds
Da
Ds

Qs

R3

The uPC574J is a monolithic integrated voltage stabilizer especially designed as

voltage supplier for electronic tuners,

FEATURES

® L ow temperature coefficient
® Low dynamic resistance

® Typical reference voltage of 33V

ABSOLUTE MAXIMUM RATINGS (T, =25 °C)

Zener Current I7 10 mA
Power Dissipation Pp 200 (T,=75°C) mw
Operating Ambient Temperature Range Topt —20 to +75 °C
Storage Temperature Range Tstg —40 to +125 °C

ELECTRICAL CHARACTERISTICS (T,=25°C)

CHARACTERISTIC | SYMBOL | MIN. [ TYP. [ MAX. { UNIT [ TEST CONDITIONS
Stabilized Voltage V, 31 35 \Y Iz=5mA
Stabilized Voltage AV,/AT 10 0 1.0 mV/°C 1;=5mA
Temperature Drift Ta=—20to +75°C
I;=5 mA
Dynamic Resistance ry ‘ 10 25 o f=1kHz
Iac=0.5mA




«PC574J

TYPICAL CHARACTERISTIC (T, =25 °C)

(AVZz/VZ)X 100 —Stabilized Voltage Variation— %

Pp—Power Dissipation—mW

AV7z/AT —Stabilized Voltage Temperature Drift—mV/°C

POWER DISSIPATION vs,
AMBIENT TEMPERATURE

Free Air

H
o
o

w
o
o

N
o
o

—
o
(=3

-20 0 25 50 75
Ta—Ambient Temperature-°C

STABILIZED VOLTAGE TEMPERATURE
DRIFT vs. ZENER CURRENT

+at—

+3

+2

0 2 4 6 8 10
Iz—Zener Current—mA

STABILIZED VOLTAGE VARIATION &
SUPPLY VOLTAGE VARIATION vs.
ZENER CURRENT

+1.0 T T
Reference 1z=5 mA /S’

+08 1 1 q? .
+0.6—1 +30
+0.4— +20
+0.2 +10

0 0
-0z -10
-04 -20
—0.6 - . - -30
—08
—19% 2 4 6 8 10

Iz—Zener Current—mA

AVB—Supply Voltage Variation—V

AVz—Stabilized Voltage Variation—mV

rz—Dynamic Resistance—&

80
60

40

20

-20

—40

—60

—80

DYNAMIC RESISTANCE vs.
ZENER CURRENT

1
A

\
\

N

4 6

Iz—Zener Current—mA

STABILIZED VOLTAGE VARIATION
vs. TIME

1275 MA yy_Recoder

W g—-LVREF__
I %1

L 11,

5

10

15 20304050 1
S.
t—Time

8 10
H
Free Air ‘
1z=5 mA ___ |
I\Iz=33A1] v
5 10 20 30

min.
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MEASURING CIRCUITS

Measuring Circuit for Stabilized Voltage V;

1;=5 mA

#PC574)

Q/) Digital Volt Meter

Measuring Circuit for Dynamic Resistance r,

“_VZ

[ﬁro.s mA
/




4PC574J

TYPICAL APPLICATION

Rij Ach Bch Ych Zch
—MNA— -
2
N
C
Vi uPC574) | ==
15 k9§ 15 kQ 15 kQ 15 kQ< Channel setting
1 __' Variable resistor
) NN
‘ b by é 7

% to tuning diodes (VARACTOR)

in case of Ych ON
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BIPOLAR ANALOG INTEGRATED CIRCUIT

~PC1361C

ELECTRONIC CHANNEL SELECTOR

DESCRIPTION
The #PC1361C is an electronic channel selector integrated circuit with 4 bit output. It is capable of selecting up to 12
channels. The output terminals are design to permit the direct driving of LED or neon lamps.

This IC consists of Clock Oscillator circuit, Channel Up and Down circuit, Channel skip circuit, 4 bit Up and Down
Counter circuit, 1-12 Decoder circuit, 4 bit Output Buffer circuit and 12 channel Output Buffer circuit, all of which are
contained in a 24 pins dual in-line package.

FEATURES PACKAGE DIMENSIONS in millimeters (inches}

33 MAX

(1.299 MAX)
24 23 22 21 20 19 18 17 16 15 14 13
OOonNOonAQNann

-

® 4 bit output
® LED, Neon lamps direct drive.
k=5 mA, VigaT 150 mV MAX. (o059

I

® Low power consumption,
Vee=12 V, lec=9 mA TYP.
® Up to 12 channel selection. pEaes e R g
@ Internal schmitt trigger circuit. (CHU, CHD INPUT) 1 J Eg‘ §§
® Power ON initial channel set. i) ‘“?3‘3“;%
® TV, Radio etc. channel selection use. L iy :§
e )
BLOCK DIAGRAM
%j 24 PINS DIP
N
(5 |
K1| K2 K3 K4 K5 _ K6 _ K7_ K8 K9 K10 K11 K12

12 LINE INVERTER — BUFFER

T —

UP/DOWN}—|PULSE 63 a3
4-16 LINE DECODER
22 A2

+12V

IG: 4 BIT BINARY 500

o UP DOWN COUNTER
n

{12)
GND

13
DEF~~
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ABSOLUTE MAXIMUM RATINGS (Ta=25 °C)

Supply Voltage Vee 15.0 \Y
input Current to Channel Selection Circuit IK1~11, 24 —51t030 mA
Input Current to Control Circuit 1a0~A3 —-51t010 mA
Input Current to Control Circuit Icig, 19 —510 10 mA
Input Current to Control Circuit lciz —5t0 30 mA

*Output Voltage to Channel Selection Circuit Vk1~11, 20 —~0.5 to0 45 \

*Output Voltage to Control Circuit Vi3, Vao~A3 —0.51t014.4 \

* Input Voltage to Control Circuit Vis, 16, 17 -0.5to Vgct05 V
Power Dissipation Py _ 300 mW
Operating Temperature Range Topt —20 to +75 °c
Storage Temperature Range Tstg —40 to +125 °c

* AtVec=12V

RECOMMENDED OPERATING CONDITIONS

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
Supply Voltage Vee 9.6 12.0 14.4 \"
Channel Selection Input Current IK 50 mA
Clock Oscillation Frequency fosc 20 10.0 kHz

ELECTRICAL CHARACTERISTICS (Ta=25.+3 °C)

CHARACTERISTIC SYMBOL | MIN. TYP, MAX, UNIT TEST CONDITIONS
Supply Current lpb 20 9.0 13.0 mA Vee=12 Vv
Channel Selection Saturation Voltage VoL(K) 150 mVv Vcc=96 V, lgL=5 mA
Channel Selection Leakage Current I0H(K) 10 HA Vece=144 V,VQH=35 V
Address Output Saturation Volitage VoL(A) 0.5 v Vece=9.6V, lgL=2mA
Address Output Leakage Current 10H(A) 10 nA Vee=144 V,VoH=144 V
AFT Defeat Output Voltage VoL(D) 6 \% Vee=9.6 V,lgL=12 mA
AFT Defeat Leakage Current 10H(D) 10 HA Vee=14.4 V,VoH=144 V
Channel! Input High Threshold Voltage VTH(CH) 7.2 9.0 \ Vee=12 V
Channel input Low Threshold Voltage VTL(CH) 5.0 8.0 Vv Vee=12V
Channel Input Leakage Current ICH(CH) -5 HA Vec=144 V, V=0 V
Channel Input Leakage Current ICH(CH) 5 LA Vee=144 V,Viy=144 V
Key input Current HH(K1) 200 BA Vee=96 V
Key Input Leakage Current LKD) —-10 KA Vee=144 V, V=0V
Skip Input Current HH(SK) 50 uA Vee=96 V
Skip {nput Leakage Current LIL(SK) -5 HA Vee=144 V, V=0V
Channel Hold Voltage VHOLD 6.5 \%
OSC Frequency fosc 1.0 20 3.0 kHz Vee=12 V, R=33 kQ, C=0.033 pF
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EQUIVALENT CIRCUIT
e
°
12v VCC K1 K2

Al A2

A3

=1}

Logic Blocks consist of PMOS technology

Output and Input consist of Bipolar technology.

INITIAL
FF3
SET FF1 FF2 FF4
g —
R R R R
d . — |
NR-24 NR-27 NR-30
NR-21
~ 1
NR-22 NR-23 75 NR2G S

J19€1L0d”



#PC1361C

CONNECTION DIAGRAM (Top View)

"~ '
CHANNEL SELECTION 11 (k11) [ L] 24] (K12) CHANNEL SELECTION 12
CHANNEL SELECTION 10 (K10) [ 2 23] (A3) ADDRESS OUTPUT A3
CHANNEL SELECTION 9 (K 9) l 3 22| (A2) ADDRESS OUTPUT A2
CHANNEL SELECTION 8 (K 8) l 4 E (A1) ADDRESS OUTPUT A1
CHANNEL SELECTION 7 (K 7) I 5 20| (A0} ADDRESS OUTPUT A0
CHANNEL SELECTION 6 (K 6) l 6 19| (SKP) SKIP INPUT
CHANNEL SELECTION 5 (K 5) l 7 18] (KIN) KEY SENSE INPUT
CHANNEL SELECTION 4 (K 4) [ 8 [17] (0sC)  OSC FILTER
CHANNEL SELECTION 3 (K 3) I 9 16| (CHU) CHANNEL UP INPUT
CHANNEL SELECTION 2 (K 2) I 10 15| (CHD) CHANNEL DOWN INPUT
CHANNEL SELECTION 1 (K 1) E 14] (Vee) +12V
GROUND (GND) {12 13| (DEF) AFT DEFEAT OUTPUT
PIN FUNCTION
Ki~12 ( #11~1,#24 ) CHANNEL SELECTION OUTPUT
These are the output terminals constructed of collector-opened transistors, so they can drive potentiometers
and indicators, and key output. They have saturation voltage of 150 mV at Ix=5 mA, so they can drive
neon or LED lamps directly.
GND ( #12 ) GROUND
DEF ( #13 ) AFT DEFEAT OQUTPUT
This terminal is made of open collector transistor output through a resistor of 330 £. It is used for AFT
(Automatic Fine Tuning ...... TV use) defeat, sound muting and LED indicate erasing.
Vee ( #14 ) +12 V(9.6 ~14.4 V)
CHD ( #15 ) CHANNEL DOWN INPUT
Usually pulled up to Ve through a resistor, Channel selector changes at positive going edge of input signal
of this terminal and the channel selector works orderly from K12 to K1.
CHU ( #16 ) CHANNEL UP INPUT
Usually pull up to Ve through a resistor, Channel selector changes at positive going edge of input signal
of this terminal and the channel selector works orderly from K1 to K12. If CHU and CHD terminals put
down to ground at same time, initial channel is selected. So, it is very useful to remote control operation use.
These terminals include schmitt trigger circuit. |f these terminals are not used as remote control operation,
connect these terminals to V¢ directry.
0sC ( #17 ) OSC FILTER
When a Channel key is pushed or skip function is operated, oscillator contained in this IC oscillate with
C, R connected to this terminal. Typical oscillation frequency is 2 kHz. (R=33 k{2, C=0.033 uF)
KIN ( #18 ) KEY INPUT

When channel selection key is pushed, as pushed channel is not selected, *“High’’ level of signal is applied to
this terminal through a potentiometer resistor. Then channel selector scans terminals of K1 ~ K12, And
when sense up this terminal, it pull down the voltage of this terminal and stop the scanning.
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SKP ( #19 ) SKIP INPUT ;
Usually pull up to Vg through resistor. When only 10 channels are used, connect open channel outputs
(K11, K12) to this terminal with CR filter. :

A0 ~A3 ( #20 ~23 ) ADDRESS OUTPUT A0 ~A3
These are internal 4 bit counter output terminals constructed of collector-opened transistors. These output
can be used as 7 segment LED display or possition output for MPU reading.

Selectchannel Address output
K1 AO0...L Al...L A2..L A3...L
K2 H L L L
K3 L H L L
K4 H H L L
K5 L L H L
K6 H L H L
K7 L H H L
K8 H H H L
K9 L L L H
K10 H L L H
K11 L H L H
K12 H H L H
¥ L..GND
H...OPEN
APPLICATION CIRCUIT
12 Position Display/4 bit Encoder Qutput
+12V
VCC 33 k 0.01 uF
Lk 22 kE: Wy 1
SKP CHU 0SC
X1 ¥ Vee  CHD
—o . 1 K1
R Y
i — K3 '
! / Al 4bit
:' i Binary
! ! L Output
! 1
! ' A3
Vee !
1
Lk i DEF p
Ki2 ¥~ | |
-5 > K12
KIN GND
ZZAk 717
o wde
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APPLICATION CIRCUIT

Example of TV channel selection circuit with 7 segment LED display

15554
x12

r*a
2
TT o? °1T o?i °1T ?lf 789 gi g? zf ol ’i m@‘vu
1 )| )| 1 1 T
TUNER

1SS54
x12

- VL
1 2 3 4 5 6 7 8 9 10 11 5.6k BAND OUTPUT
= S o © ~ © 0 < ™ ~ — )
< x x x < < < x x
o © 5.6k — U
> #PC1361C 2SA733
X3
[ o Q = Q [} w
- z

z v z 2 2 8 F E § &

emz

e
O\w

"CHANNEL
LOCK SW

+12V

f:“ 1 |2 3 4
Br D C B A GND . { AFT DEFEAT

ouT
SOUND MUTE

4—7 segment Decorder/Driver
ex. SN29764N/SAB2064
2SA733
Vee i h g f e d c

16 115 (14 13 12 11 10 |9

+5V

7 segment LED
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BIPOLAR ANALOG INTEGRATED CIRCUIT

«PC1362C

ELECTRONIC CHANNEL SELECTOR

DESCRIPTION
The uPC1362C is an electronic channel selector integrated circuit. It is capable of selecting up to 12 channels. The

output terminals are design to permit the direct driving of LED or neon lamps.
This IC consists of Clock Oscillator circuit, Channel Up and Down circuit, Channel skip circuit, 4 bit Up and Down

Counter circuit, 1-12 Decoder circuit and 12 channel Output Buffer circuit, all of which are contained in a 20 pins dual

in-line package.

FEATURES PACKAGE DIMENSIONS in millimeters (inches)
® | ED, Neon lamps direct drive, ) 27.0 MAX.
k=5 mA, VisaT 1560 mV MAX. (1.062 MAX.)
Fo MR oW AN oI AW o Wl LWL . W
® [ow power consumption. R 12 {
(R 0.047)
Vee=12 V, lcc=6 mA TYP, e
Up to 12 channel selection. VYMYYYYYYY i~ 10.16(04)
1.40 (0. =%
Internal schmitt trigger circuit. (CHU, CHD INPUT) R0059) §§
T

Power ON initial channel set.

Vg
oN RN
_;-:se

. . ; £z
TV, Radio etc. channel selection use. 254 Eé_ 05 +0.10
N

: ~H-05+0.10 Zoos p~15°
Using with uPD1986C (TX), uPD1937C (RX), oD 20002 | g (0.01)
.9)

direct address remote control system is realized.

;@ 20 PINS DIP

K1 1 K2 K3 K4 K5 _K6 K7 K8 K9 _ KI10_K11_K12
8 7)—6 5 4 3 2 1 201918

BLOCK DIAGRAM

O

+12V 12 12 LINE INVERTER — BUFFER

= -

. uP/DOWN|—~{PULSE
&6 [IMEMORY |—Jmixer 4-12 LINE DECODER

AVA'A' 13
U I_!_
©— | 1T
—4
;’;K'N” J’GG: 4 BIT BINARY
SKP 0sC NITIA ( UP DOWN COUNTER
5 SET
70sC

.
DEF\E|1/ GND%%
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ABSOLUTE MAXIMUM RATINGS (Ta=25 °C)

Supply Voltage Vce 15.0 \'
Input Current to Channel Selection Circuit Ik1~9, 18~20 -51t030 mA
Input Current to Control Circuit Ic1e, 17 -5t010 mA
Input Current to Control Circuit fc11 -51030 mA

* Qutput Voltage to Channel Selection Circuit Vki1~9, 18~20 -0.5t0 45 Vv

* Output Voltage to Control Circuit Viq -0.5t0 14.4 Vv

* Input Voltage to Control Circuit Vis -0.5 to V¢ \Y
Power Dissipation Pq 300 mW
Operating Temperature Range Topt -20to +75 °c
Storage Temperature Range Tstg -40to +125 °c

* At Veg=12 V

RECOMMENDED OPERATING CONDITIONS

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
Supply Voltage Vee 9.6 12.0 14.4 v
Channel Selection Input Current Ik 5.0 mA
Clock Oscillation Frequency fosc 2.0 10.0 kHz

ELECTRICAL CHARACTERISTICS (Ta=25+3 °C)

CHARACTERISTIC SYMBOL MIN, TYP. MAX. | UNIT TEST CONDITIONS
Supply Current Ipp 20 5.0 10.0 mA Vee=12V
Channel Selection Saturation Voltage VOL(K) 150 mV Vce=9.6 V, IgL=5 mA
Channel Selection Leakage Current IOH(K) 10 BA Vce=14.4 V, VoH =35V
AFT Defeat Output Voltage VoL(p) 6 \Y Vee=9.6 V, lgL=12mA
AFT Defeat Leakage Current IOH(D) 10 HA Vee=14.4 V,VoH=14.4 V
Channel Input High Threshold Voltage VTH(CH) 7.2 9.0 \Y% Vee=12V
Channel Input Low Threshold Voltage VTL(CH) 5.0 7.0 A Vee=12V
Channel Input Leakage Current ICH(CH) -5 HA Vee=144 V, V| =0 V
Channel Input Leakage Current ICH(CH) 5 rA Vee=144 V, Viy=144V
Key Input Current HH(K) 200 HA Vce=9.6 V
Key Input Leakage Current hL(kn -10 HA Vce=144 V, V| =0 V
Skip Input Current HIH(SK) 50 BA Vee=9.6 V
Skip Input Leakage Current HL(SK) -5 A Vee=144V, V=0V
OSC Input Current 1IH(0SC) 1.5 3.0 mA Vee=9.6 V, ViH=4 V
Channel Hold Voltage VHOLD 6.5 \
OSC Frequency ) fosc 1.0 2.0 3.0 kHz Vee=12 V, R=33 k2, C=0.033 uF
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EQUIVALENT CIRCUIT

33v

__é
Kl K2 K& K5 K6 K7 K9 K10 KIl K12
——————————————————————— TR C L 020203020 N0I01020 20 CX D S
AVAVIVAVIVAVIVAVIVIVIVAY T
. O O O -, O Q
NR-9 NR-20
B 00
NR-31 ] |
Q Q Q Q
INITIAL
SET = FF1 FF2 FF3 FF4
r Q1 R Q R o R O
—3 T e
NR-24 NR-27 NR-30
NR-21
1 ] 1 »
NR-22  NR-23 NR-25 NR-26 NR-28 NR-29

Logic Blocks consist of PMOS technology
Output,Input circuits consist of Bipolar technology.

229¢1Lod”



uPC1362C

CONNECTION DIAGRAM (Top View)

PIN FUNCTION
K1 ~12

GND
DEF

Vee
CHD

CHU

0osC

KIN

CHANNEL SELECTION 9 (K9)[T_| A 20 ] (K10) CHANNEL SELECTION 10

CHANNEL SELECTION 8 (K8) [2_| | 19] (K11) CHANNEL SELECTION 11

CHANNEL SELECTION 7 (K7) [(3_| 18] (K12) CHANNEL SELECTION 12

CHANNEL SELECTION 6 (K6) 4 | [ 17] TSKPY SKiP INPUT

CHANNEL SELECTION 5 (K5) [5 | [16] (KIN) KEY SENSE INPUT

CHANNEL SELECTION 4 (K4) [ | [15] (0SC) OSC FILTER

CHANNEL SELECTION 3 (K3) [7 | [ 12 ] (CHU) CHANNEL UP INPUT

CHANNEL SELECTION 2 (K2) [§ | 13 ] (CHD) CHANNEL DOWN INPUT

CHANNEL SELECTION 1 (K1) [9 | [ 12] (Voo +12V

GROUND (GND) [10 | 11] (DEF) AFT DEFEAT OUTPUT
(#9 ~ 1, #18 ~ 20) CHANNEL SELECTION OUTPUT

These are the output terminals constructed of collector-opened transistors, so they can drive potentiometers
and indicators, and key output. They have saturation voltage of 150 mV at I, = 5 mA, so they can drive
neon or LED lamps directly.

#10 ) GROUND

#1 ) AFT DEFEAT OUTPUT
This terminal is made of open collector transistor output through a resistor of 330 §2. It is used for AFT
(Automatic Fine Tuning -« TV use) defeat, sound muting and LED indicate erasing.

#12 ) +12V (9.6 ~14.4V)

#13 ) CHANNEL DOWN INPUT

Usually putled up to V¢ through a resistor, Channel selector changes at positive going edge of input signal
of this terminal and the channel selector works orderly from K12 to K1.

#14 ) CHANNEL UP INPUT
Usually pull up to V¢ through a resistor, Channel selector changes at positive going edge of input signal
of this terminal and the channel selector works orderly from K1 to K12. If CHU and CHD terminals put
down to ground at same time, initial channel is selected. So, it is very useful to remote control operation use.
These terminals include schmitt trigger circuit. If these terminals are not used as remote control operation,
connect these terminals to V¢ directry.

#15 ) 0OSC FILTER
When a Channel key is pushed or skip function is operated, oscillator contained in this IC oscillate with
C. R connected to this terminal. Typical oscillation frequency is 2 kHz. (R=33 k{2, C=0.033 uF)

#16 ) KEY INPUT
When channel selection key is pushed, as pushed channel is not selected, ““High’’ level of signal is applied to
this terminal through a potentiometer resistor. Then channel selector scans terminals of K1~ K12. And when

sense up this terminal, it pull down the voltage of this terminal and stop the scanning.
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Usually pull up to V¢c through resistor. When only 10 channels are used, conect open channel outputs

SKP ( #17 ) SKIP INPUT
(K11, K12) to this terminal with CR filter.
CHARACTERISTICS

SUPPLY CURRENT vs.
SUPPLY VOLTAGE

<

£

|

g 10

S

2

g g

A e

I 5

3 %

0 4 8 12 16 20

Ve — Supply Voltage —V

APPLICATION CIRCUIT 1

VoL(K)— Output Saturation Voltage —mV

CHANNEL SELECTION SATURATION
VOLTAGE CHARACTERISTIC

250
200
4
Z
//
150
100
P
50 ///
0 5 10 15 20 25

loL(K) — Channel Selection Output Current —mA

]
ol
]
Q

|
U
]
ol
]
Q

20 kVR

| ¥

15854

4PC574)

V,
+1c2}V cc 12 LINE INVERTER — BUFFER
| UP/DOWN PULSE
[ MEMORY |~ MIXER 4-12 LINE DECODER
27 k O'OI”Fi KiN L J‘OG__._‘ 4 BIT BINARY
) W —\7 INITIAL UP DOWN COUNTER
10 k 3 SKP 0sC ST {
0.033 xF = .
U033 4 0sC
T @ O
DEF GND
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APPLICATION CIRCUIT 2

EXAMPLE OF TV CHANNEL SELECTION
10 POSITION SELECTION CIRCUIT (2 POSITION IS SKIPED)

DISPLAY SUPPLY VOLTAGE

1k
. AAA— —0+12V
15854 & & 10 k
X10 { X
SR603C
A ANE. SN0 AND. AND. SND. AND. AR SNB. SR AN
w10 TN TNTX TR TN TN X FX YN 25C945 32V
15554 [ R DR & N N 1 N | | | | | . 1'\/\/v—o+115v
L L L L 3 470 k I
3 3 |3 3 ?3‘; k «PC574)
'_T%' '_T?J‘H’—é ' ’—T-b' ﬁ%'H’%'Hbeﬁ?’Hjl ﬁ»—b’ 25C945
1554 ?t LI I 1 I 1 QNI ]? 290 k TUNING VOLTAGE OUTPUT
X10 % }
[ o VH
? SR ol Tl Toil fof 56 k
T 1 )y T [ I 1
: ) TUNER
5.6 k — VL
1 (2 3 4 5 6 7 8 9 )10 y BAND OUTPUT
o
g 2 Lt 2 ¢ T g ¢ = Z L U
5.6 k
> 1«PC1362C (Bottom View) 25A733
=== =) - o~ aQ =z Q 2 [=] Q L X3
o |1 |2 2 2B 2 8 BE S &
t O
HARE® G0 ®
i |
Ld-_J
CHANNEL
LOCK SW _ 12y
15853 f f
X2 47 k 47 k
— _ AFT DEFEAT
10ks luFZ uF S10k ouTt
+ + SOUND MUTE
J) (E LED MUTE
CHANNEL CHANNEL

UP Sw

i i DOWN SW 2SA733
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BIPOLAR ANALOG INTEGRATED CIRCUIT

uwPC1363C

ELECTRONIC CHANNEL SELECTOR

398

DESCRIPTION

The uPC1363C is an electronic channel selector integrated circuit. It is capable of selecting up to 16 channels. The
output terminals are design to permit the direct driving of LED lamps or neon tubes.
This IC consists of Clock Oscillator circuit, Channel Up and Down circuit, Channel skip circuit, 4 bit Up and

Down Counter circuit, 1-16 Decoder circuit and 16 channel Output Buffer circuit, all of which are contained in a
24 pins dual in-line package.

PACKAGE DIMENSIONS in millimeters (inches)
FEATURES

o LED direct drive. - -
1k=15mA, VisaT 150mV MAX.

® | ow power consumption. {Rooss)
Vee=12V, lgc=15mA TYP. X

Up to 16 channel selection.

Internal schmitt trigger circuit. (CHU, CHD INPUT)
Power ON initial channel set.

#PC1360C pin compatible. (Vcc=6V)

TV, Radio etc. channel selection use.

Using with uPD1986C (TX), uPD1937C (RX), l 25 oﬂh

(1.299MAX.)
24 23 22 21 2 19 18 17 16 15 14 13

12 3 4 5 €& 7 8 9 1011 12

0.5MIN
(0.02MIN.)

I
e

IMING 5.72MAX.
(0.126MIN.) (0.225MAX)

2794 (0.10) (0.02)
(1.10)

direct address remote control system is realized.

24 PINS DIP
N

Kl [K2 K3 K4 K5 K6 K7 K8 K3 KIO KI1_KI2

BLOCK DIAGRAM

K13
+12v 16 LINE INVERTER—BUFFER
K14
W ﬁ K15
1107 LI Gr/00wn puLse
| CHD, [LMEMORY J—IMIXER 4-16 LINE DECODER K16

T

4 BIT BINARY
INITIAL UP DOWN COUNTER
0sc {
SET
T osc —~
13 12
DEF~ GND\TL_/
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ABSOLUTE MAXIMUM RATINGS (Ta=25"C)

Supply Voltage Vce 15.0 \Y)
Input Current to Channel Selection Circuit Ik1~11, 20~24 —5t0 50 mA
Input Current to Control Circuit lc1s~19 —51t0 10 mA
Input Current to Control Circuit Ic13 —-51020 mA

* Qutput Voltage to Channel Selection Circuit VKi1~11, 20~24 —0.5to 50 \

* Output Voltage to Control Circuit Vi3 —0.5t0 14.4 Vv

* Input Voltage to Control Circuit Vi7 —0.5 to V¢ \Y
Power Dissipation Py 350 mW
Operating Temperature Range Topt —20 to +75 °C
Storage Temperature Range Tstq —40 to +125 °C

*At Veg=12V

RECOMMENDED OPERATING CONDITIONS

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
Supply Voltage Vce 9.6 12.0 144 \"
Channel Selection input Current Ik 15.0 mA
Clock Oscillation Frequency fosc 2.0 10.0 kHz

ELECTRICAL CHARACTERISTICS (Ta=25 +3°C)

CHARACTERISTIC SYMBOL MIN. TYP. MAX, UNIT TEST CONDITIONS
Supply Current IDD 7.0 15.0 22.0 mA Vee=12v
Channe! Selection Saturation Voltage VoL(K) 150 mV Vee=9.6V, IgpL=15mA
Channel Selection Leakage Current 10H (K) 10 HA Vce=14.4V, VoH=35V
AFT Defeat Output Voltage VoL(p) 6 \ Vee=9.6V, loL=12mA
AFT Defeat Leakage Current 10H(D) 10 HA Vce=14.4V, VoH=14.4V
Channel Input High Threshold Voltage VTH(CH) 3.5 7.0 \ Vee=12V, Rj=15kQ
Channel Input Low Threshold Voitage VTL(CH) 1.5 25 \ Vee=12V, Ri=15kQ
Channel Input Leakage Current ICH(CH) -5 BA Vee=14.4V, V) =0V
Key Input Current HH(K) 200 HA Vcce=9.6V
Key Input Leakage Current LKD) -10 BA Vee=14.4V, V)L =0V
Skip Input Current HIH(SK) 50 uA Vee=9.6V
Skip Input Leakage Current LIL(SK) -5 HA Vee=14.4V, V| =0V
OSC Input Current HH(OsC) 1.5 3.0 mA Vee=9.6V, V=4V
OSC Leakage Current hiL(osc) 10 HA Vce=14.4V, V) =1.0V
0SC Frequency fosc 15 2.5 kHz | Vee=12V, R=68kS2, C=0.022uF
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EQUIVALENT CIRCUIT

33V

0.022;:

!

K10 K11 K12 K13 K14 K15 K16

DEF GND

K8 K9
L‘ _) 77LD—IG
NR—24
T e T e o mr e e m M
AN—1
N — [
0 Q Q Q
INITIAL SET FF1 FF2 FF3 FFa
= - o Yy .
R Q R N R € R Q
T T —
NR—26 NR—29 NR—32
NR—25
d Jul
1
NR—27 NR—28
NR—30 NR-—31 NR—33 NR—34

Logic Blocks consist of PMOS technology
Output, Input and 0SC consist of Bipolar technology.

0€9€10d”
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CONNECTION DIAGRAM (Top View)

CHANNEL SELECTION 11 (K11) [1 o~ [ 24] (K12) CHANNEL SELECTION 12
CHANNEL. SELECTION 10 (K10) [2_| 23] (K13) CHANNEL SELECTION 13
CHANNEL SELECTION 9 (k 9) [3 | [ 22] (K14) CHANNEL SELECTION 14
CHANNEL SELECTION 8 (K 8) [4 | [ 21] (K15) CHANNEL SELECTION 15
CHANNEL SELECTION 7 (k 7) [ 5 | [20] (K16) CHANNEL SELECTION 16
CHANNEL SELECTION 6 (K 6) 6 | 19| (SKP) skip INPUT
CHANNEL SELECTION 5 (K 5) [7 | 18] (KIN)  KEY SENSE INPUT
CHANNEL SELECTION 4 (k 4) [ (8 | [17] (osc) osc FiLTER
CHANNEL SELECTION 3 (K 3) [9 | E (CRU) CHANNEL UP INPUT
CHANNEL SELECTION 2 (K 2) [10] [ 15] (CHD) CHANNEL DOWN INPUT
CHANNEL SELECTION 1 (K 15 E E (vce) +1av
GROUND (ono) [12] [ 13] (DEF) AFT DEFEAT OUTPUT

PIN FUNCTION

K1~16 (#11~1, #24~20) CHANNEL SELECTION OQUTPUT

GND (
DEF (

CHD (

CHU (

These are the output terminals constructed of collector-opened transistors, so they can drive potentiometers
and indicators, and key output. They have saturation voltage of 150mV at Ix = 15mA, so they can drive
LEDs directly.

#12 ) GROUND

#13 ) AFT DEFEAT OQUTPUT
This terminal is made of open collector transistor output through a resistor of 33OQ_. It is used for AFT

(Automatic Fine Tuning - TV use) defeat, sound muting and LED indicate erasing.
#14 ) +12V (9.6~ 12V)

#15 ) CHANNEL DOWN INPUT
Usually pulled up to V¢ through a resistor, Channel selector changes at positive going edge of input signal

of this terminal and the channel selector works orderly from K16 to K1.

#16 ) CHANNEL UP INPUT
Usually pull up to Ve through a resistor, Channel selector changes at positive going edge of input signal
of this terminal and the channel selector works orderly from K1 to K16. |f CHU and CHD terminals put
down to ground at same time, initial channel is selected. So, it is very useful to power on channel set or
remote control operation use.
These terminals include schmitt trigger circuit and this hysteresis level is controled by external resistors.
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osc

KIN

SKP

vee 4 4 4 {
. [
r >
)
s
E Ri = Ri = Ri = Ri =
RO vo = OFF 4.7k | 7.5k2] 10k 15kQ
vao—N/\/\f—Qe =
1)
y. Y. J J Z

0 1 2 3 4 5 6 (V)

— Input Voltage Vi

CHU, CHD Input Schmitt Characteristic

#17 ) OSC FILTER
When a Channel key is pushed or skip function is operated, oscillator contained in this IC oscillate with
C, R connected to this terminal. Typical oscillation frequency is 2kHz. (R =68k, C=0.022uF)

#18 ) KEY INPUT
When channel selection key is pushed, as pushed channel is not selected, “High’’ level of signal is applied
to this terminal through a potentiometer. Then channel selector scans terminals of K1~ K16. And when

sense up this terminal, it pull down the voltage of this terminal and stop the scanning.

#19 ) SKIP INPUT
Usually pull up ta Vg through resistor. When only 12 channels are used, conect terminals (K13~ K16)

to this terminal.

CHARACTERISTICS

25

20

10

Icc —Supply Current—mA

402

SUPPLY CURRENT wvs. CHANNEL SELECTION SATURATION
SUPPLY VOLTAGE VOLTAGE CHARACTERISTIC
g
| 250
il
oo
s
, S 200
/| 5
g
3 150
«
[%2] A
- -
2 100 ]
7 s L~
<] L~
| /‘
x
5 % e
L
/
4 8 12 16 20 0 5 10 15 20 25
Vce —Supply Voltage—V IoL(K) —Channel Selection Output Current—mA
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INITIAL CHANNEL SET and REMOTE CONTROL CIRCUIT

vee

CHU

. CHD
2.2uF Z

(a) Only Channel Selection Use

APPLICATION CIRCUIT 1

vce

(b) Remote Control Use

vee

| CHU

CHD

(c) Remote Control Use (Short Pulse Width)

18854 X 12
SRE03CX 12
A15k VH
. 115V
} 1PC574)
15554
X12

@

K14

K15

E-R-®)

K16
20 1

WV
hd b T T T 1 T 1 1 L
200k | S ¥ }j$ }Ei ¥ <X }53
ST S 88146146 048] 871,81 8
P DI L N N MR N I WO I N N
K1K2K3K4K5K6 K7K8K9K10K11K1
vee
F1Vo 14 16 LINE INVERTER —BUFFER
l5k a'l—l]
7/
C““"‘NEL .J 1uF UP/DOWN = PULSE
H -
15k D M MEMORY MIXER 4—16 LINE DECODER
CgémEL -U-J 1uF ol J {}
18
27k 001uF [ J_@«
4 BIT BINARY
— W\~ UP DOWN COUNTER
10k INITIAL
0sc SET T(’G
T

G

DEF

(2)
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APPLICATION CIRCUIT 2

EXAMPLE OF TV CHANNEL SELECTION
12 POSITION SELECTION CIRCUIT (4 POSITION 1S SKIPED)

1k DISPLAY SUPPLY VOLTAGE
ANN— o + 12V
b
SR603C
MR AN AN AN A AR AR A AT AT A T A T s
a .1 T [ | | | | | v 33k
15554 ‘ 1 l’\/\/\r—O+115v
X12 g j } } j g j j j IO.OINF
SRR 5%
VR
- b— b—4 - - -
3 %,,mfphmbmb EEEEE" F‘Ll- nm |
15554 ST g g g g g 2 2 g g TUNING VOLTAGE QUTPUT
b f ? % i[ ; }
VH
T Tt LB B ] S en ) G 3&*iij*
1 i\ [ [ 1 11 il
o VL TUNER
D2 3 2 5 {6 {7 8 o 101112 5. 6k BAND OUTPUT
= 2 [2)) © ~ © 5] <t ) o — %
P uPC1363C 25A733
X3
N I ﬁ@.za"ﬁ;&z%’glgam
I on : < < < < o 7] g o I3 IS = a
[l
AR ROz 02020202020 (19
i | :
Lol
CHANNEL
LOCK SW
+12v
[AFT DEFEAT
ouT
SOUND MUTE
LED MUTE

CHANNEL l l CHANNEL
UP KEY DOWN KEY

;&
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BIPOLAR ANALOG INTEGRATED CIRCUIT

©wPC1373H

REMOTE CONTROL PREAMPLIFIER

DESCRIPTION

The uPC1373H is a silicon monolithic integrated circuit designed for a remote control preamplifier of infrared signals.
This device has features of low power, high sensitivity and wide supply voltage.

FEATURES PACKAGE DIMENSIONS
in millimeters (inches)

® Wide operation Voltage ..... Vec=61t0 144V

® Low Power Consumption . . ... lcc=2.5 mA TYP. 19.5 MAX. 28202
(0.76 MAX.) -
® High Input Sensitivity ...... 50 uVp-p TYP. c1
“ (C 0.04)
® Peak Detector P’ 3315
X ~
® Small Size Package 8 pin-SIP MARKING . §§Z§ 3
® Minimum number of External parts required | F° &2 § i
® Designed for Use with the uPD1913C, 1943G Remote r ! W jf ‘lf l“l °~°~§
. 1.2+01 0.25 1.0+£0.1
Control Transmitter IC, 258202 ©05 "= s ok, @onTT 009
0.1 12.78 (0.02 MAX.)
[X;) )
BLOCK DIAGRAM
8 PINSIP
v * vee
!
i
&) &~ &/
~
Ny BIAS
PIN-Photo
Diod 7 AMP @ & = —  w L——( 1 out
iode 5 £ :Q"' 'é-
W4 £ 8 & l l i
535 o
ABLC /‘\
6 () (2)
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ABSOLUTE MAXIMUM RATINGS (Ta=25 °C)

Supply Voltage Vce 15 A"
Power Dissipation Pd 270 mW
Operating Temperature Topt —20 to +75 °
Storage Temperature Tstg -40 to +125 °
RECOMENDED OPERATING CONDITIONS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
Power Supply Vee 6.0 8.5 14.4 \
Input Frequency fin 30 50 kHz
ELECTRICAL CHARACTERISTICS (Ta=25 °C, Vee =85V, f;, =40 kHz)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT TEST CONDITIONS
Supply Current Ice 1.5 25 35 mA
Input Terminal Voltage VIN 1 21 26 3.1 A\
Input Terminal Voltage VIN 2 3.4 4.1 4.9 \Y lin=70 A
1st Stage Voltage Gain ApL 60 ds #1 — #3, Uyt =500 mVp-p
Detection Input Voltage Uin 50 100 v
Input Impedance Fin 40 60 80 kQ
Output Voltage VoL 0.5 \Y oL =0.1 mA, Vjn =1 mVpp
Output Leak Current IoH 2 HA VoH=144 V
Noise Output Terminal is not fall. Input Open
TEST CIRCUITS

CANS-4612Z TOKO INC.
5 mH 0.1 ¢-2 UEW 303T
3 300 pF

#PC1373H -+ 100 k2

Uin

Vee=+85V
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STANDARD APPLICATION 1 kQ
A% , ’ - Vee
10 4F , 47 uF
hi g - —Vce
_ 3 300 pF E: L 10 uF ZZ 150 kQ
i
PIN 3 4 8 ?100 ko
Photo \r/ ~ ~
Diode m ——L
PH302
o8 -
___<7 AMP 5 £ E || E; ._Cp-—w-. out
= = x Q.
E 2 F 2
SJ 9 % Lz
ABLC /‘\
6 (5)— 2
229 I
+ 0.033 uF
COIL  126LNS-6285Z TOKO INC. Z 47 uF
5mH 0.08 -2 UEW 313T
CONNECTION DIAGRAM
TERMINAL 1T ... ... ouT Output
2 e Cc3 Integral Capacitor
< S T Tuning Coil
4 ... ... Cc2 Peak Hold Capacitor
5 ........ GND Ground
6 ........ C1 By-pass Capacitor
L] 2] [3] [e] [s] [e] [7] L8] 7 . IN Input
OuT €3 T C2 GND C1 IN Vge 8 ........ Vee Power Supply
PIN FUNCTION
o Vee Power Supply ..... (#8)
Operation voltage is 6.0 to 14.4 V.
o IN Input  .......... (#7)

This input impedance is 60 kS2 typical.
This input has ABLC (Automatic Bias Level Control) circuit for not saturated by violent
light, so this terminal voltage is always fixed.

oT Tuningcoil  ...... (#3)

oC1 By-pass capacitor ... (#6)
This 1st amplifier has gain of 60 dB and this gain is determined of impedance of coil and

external resistor Ryg

80 ~

Z 0 h

AvL= g
Rye 60 ~

50 N

40

Voltage gain—dB

30

20

10

1 10 100 1000
R # g—Resistor—Q
Fig. 1 1st stage amplitude gain
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0C2 Peak hold capacitor . . (#4)
The signal of tuning coil terminal is detected by peak detector circuit. In this case,

detecting level depend on input signal strength, so noise wave is suppressed.
Time constant of peak hold is changed by capacitor C44, and sensitivity is adjusted

by resistor Ry4. (see Fig. 2)

external resistor Rygq
Vee=12 V.. ..220 kQ 50
=10 V... 160 k&
=85V ... 150 kR Vee=10 v
5 L/ Vee=12 Vv
o.
> 1.0 va
] e
m A—\
#* 05 \— ‘L lY
2 N\
s N\ ,
o
3 NN\
3 1001Vec™85 Vs
S \\ ~
o S S~
50 SIS
m ——— T —]
—_—
10m
0 50 100 150 200 250

R 4 4—Resistor—Q

Fig. 2 Sensitivity of peak detector characteristic

o C3 Integral Capacitor ... (#2)
Carrier wave through peak detector is integrated by this capacitor.

This time constant is determined of external resistor Ry 1 and this capacitor Cya.

O OUT Output  .......... (#1)
Active Low output. This terminal is made of open collector transistor.

Vee +6 V~144 V

Vop
100 kQ Vpp
—e IN ——
Receiver. IC —
it
i
GND
| 0.033 oF
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CHARACTERISTIC

Ve~ lcc Characteristic

loL — Output Currel

nt —mA

4
<
£
! 3
c
e
=
g 2
3
w
|
Q
o
1
Y 5 10 15 20
Vcc — Supply Voltage—V
1st Stage VU, — Ug_ Characteristic
5
j=1
o 2
=
| R
(-3
g’ 1
2
5 500m //
.0
(2]
2 200m /
=1
S
|
2, 100m
<)
=Y
50 m
504 1004 2004 500k 1m 2m 5m 10m
Vin—Input Signal Voltage —Vp_p
Output-Saturation Voltage
0.8
5 06 L
) /
S
o /
>
5 04 -
Q.
3 /
N
Q2 o2
0 0.1 0.2 03 0.4 05

Vin — Input Voltage—V

Ayl — 1st stage Gain—dB

ABLC ljn—Vjn Characteristic

8
6
v
]
BE
4 __/‘* —
2
0
5 10 20 50 100 200
lin — Input Current — 4A
1st Stage fi, — Ay Characteristic
80
60
40
NS
T
20
0
10 20 40 70 100 200

fin—Input Frequency —kHz
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APPLICATION

455 kHz Ceramic Resonator

100 pF:L j_;wo pF 1k 47 /IF%-_’- 1—_ 3v
[——-IDF——‘ \\\\lndicator \\\\ 7];
oS0l 05Co Voo LMP Vss Infrared LED
PD1913C./1PD1943G SE30%
cc
o8 a “ REM 25C2001
K10 ~ K3 Ko0~Ko7
hoxc Poxc fox ox Tox foxe o o 200
NN RN N e N
Nox ox o e o To
%, él NN
P Do o tox o o Tox o
\é_ \‘i et ol a ]l & \é.
N Porxe Dore Pox o o e o
DR RN AN N AN A
b Y
B N
- +—10—+
rmmmmo oo ) oY | ¥ ;_J
1k 38 kH 100 0
{ . z - — L Ly ~ GLo
| 2.2 4F i ‘
i 10 »F ] “ _i 47 uF | \/ele]
| g %WE %:m | 100 >
: T c2 vee : ____’23
| IN 4PC1373H ouT |t IN 2
| PH302 c oo c3 | ! 4 bit MPU | o
: 22 g J_ : uPD550C etc 0
| t 4.7 ,uF.' 0 04‘7:: —— B3
(O A A A ——B82
» L — ~8;
Vss




MOS DIGITAL INTEGRATED CIRCUITS

#PD1913C,uPD1943G

REMOTE CONTROL TRANSMITTER
CMOS LSI

The uPD1913C, uPD1943G are CMOS ICs for control circuits of infrared remote control transmitter which are available for
TV, STEREOQ, VTR and TOY etc.

MPD1943G is designed to transmit 8960 commands [(32 KEY + 3) x 256 custom code] and uPD1913C is able to transmit 736
commands [(20 KEY + 3) x 32 custom code] . For the digital commands, these use a P.P.M system of 16 bit code, which trans-
mit the code twice (invert in the second time) to prevent operation by false codes. These ICs are designed to be received with
4 bit CPU.

FEATURES
® Low Voltage Operation .......... Vpp=201t0 33V
® Low Power Consumption (CMOS) ... Ipp <1 utA at Standby Mode

@ 32 Function KEY and 3 dual Action KEY (uPD1913C is 20 Function KEY)
® 256 Custom Codes selected by External Diode (uPD1913C is 32 Custom Codes)
® 16 bit Pulse Position Modulated code

@ High Efficiency Transmission ..... IR LED ON Duty 3 %
® |ndicator Output
® Package uPD1913C ... 16PINDIP
uPD1943G ... 20PIN MINI FLAT (small size flat package)

BLOCK DIAGRAM

Ceramic Resonator

455 KHz/480 KHz
ﬂ“:_‘r_'nl—j‘.r. Indicator 3v
Y -
0sco A\ L.oscl A VDD LMP _
J A \
0sc OUTPUT CONTROL N
) Infrared LED
DIVIDER CONTROLLER
[ ]
TIMING G. DATA REGISTER
[} 1
ccs KEY IN I I KEY OUTPUT
AR AA WA AW AAWA AW A AW AR
\NVARNVAAN VAN VAN VAN VAN VAN Y/
M MDD DD DD ,
\NUZEAN VAN VAN VAN VAN VAN VANV Key Matrix
AN NN I DYDY DD D
NPV VAN VN VARN VAN VARNY,
AN MDD DYDY DD .
ANUZINUVZRN WARN VAR VAR AR VARN * -~ PD1913C is unable to use
e T 'l

Customer Code Select Diode
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uPD1913C
PACKAGE DIMENSIONS (in millimeters) CONNECTION DIAGRAM (Top View)
B A S8 8 58 8 5 & U

R1 ko [ 1€] ccs

@ ki [2] i5] ko0

S p == k2 3] 14] ko2

19.4 MAX. ks [4] 13] ko4

.2 o Rem  [5] 12] koS

=9 / VpD E E ‘K06

= H
24 8 osco [7 0] wve
; osci [ 9] Vss
0.5+0.1 2,54
uPD1943G
PACKAGE DIMENSIONS (in millimeters) CONNECTION DIAGRAM (Top View)
12.5 MAX.

ﬂHﬁHHHHHH K|0 r..—_.lo 20 |} ccs

Kl 2 19 F3 Ko0

Ki2 — 3 18 /33 Kol

K3 c——3a4 17 2 Ko2

o REM = 5 16 F3 Ko3
Vop =6 15 =1 Ko4

dHHHHHH HH b TEST = 7 143 Kos

9.25 MAX. 0sco — 8 13 =3 ko6

osci =9 12 3 Ko7

—l10 ]

1.25 0.6 MAX.

= Vss 11 LmP
S L _
o hﬂtﬁtﬂ:ﬂiﬂﬁ $51 _
o 7.25 MAX. 0.15 .
10.65 MAX.
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ABSOLUTE MAXIMUM RATINGS (Ta=25 °C)

Supply Voltage Vpp —Vss 4.0 \
Input Voltage Vin —Vss —0.3 to Vpp \
Output Current IOH(REM, LMP) -15.0 mA
Power Dissipation Py 250 mwW
Operating Temperature Range Topt —20 to +75 °C
Storage Temperature Range Tsg —40 to +125 °C
RECOMMENDED OPERATING CONDITIONS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. - UNIT
Supply Voltage VDD 2.0 3.0 3.3 \"
Oscillation Frequency fosc 400 455 500 kHz
Lamp Qutput Current I0L(LMP) 1 mA
ELECTRICAL CHARACTERISTICS (Ta=25 °C, Vpp =3.0 V)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT TEST CONDITIONS
Supply Current IDD(OP) 0.1 1.0 mA fosc =455 kHz
Supply Current IDD(ST) 1 BA tfosc=STOP
Input High Voltage VIH(KI) 0.7 Vpp Vpb v
Input Low Voltage VILIKI) 0 0.3 Vpp v
Input Pull Down R R(K1} 150 300 600 kQ
Output Current IOH(REM) -5 mA VOH(REM) =15V
Output Low Voltage VOL(LMP) 0.3 \ loL=1.0mA
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PIN FUNCTION
PIN PIN FUNCTION
(uPD1943G)  (uPD1913C)
1 1 K)0
2 2 K1
3 3 K|2
4 4 K13
5 5 REM
6 6 VDD
7 - TEST
8 7 0osco
9 8 osclt
10 9 LMP
1 10 Vss
12 - Ko7
13 1 Ko6
14 12 Kob
15 13 Kod
16 - Ko3
17 14 Ko2
18 - Ko1
19 15 Ko0
20 16 ccs

Key input O
Key Input 1
Key Input 2 Internaly Pulldown to Vgg by Resistor
Key Input 3

Remote Output
Positive Supply .....
TEST Terminal .....

Oscillator Output }

2.01t033V Ry

normally Open

Ceramic Resonator

{400 to 500 kHz) osco

0scClI
a
T T —vp

Indicator for Transmission

Oscillator Input

Lamp Qutput ......
Ground

Key Output 7

Key Output 6

Key Output 5

Key Output 4

Key Output 3

Key Output 2

Key Output 1

Key Output 0

Custom Code Select Input

Custom Code is selected by diode Connection
to Key Output (KoO to Ko7)

This terminal is usualy pull up to Vpp by in-
ternal Resistor.

ccs
KoO
Kol
Ko2
Ko3
Ko4
Ko5
Ko6
Ko7

X

Example

M ¥

Custom Code Select
...C0toC7=10011010
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OPERATION OF DUAL ACTION KEY
Keys (K21 to K24) are used for preventing failure caused by mistakes.

Exsample ; Casset Tape Recorder

K21 ... REC KEY
K22 ... PLAY KEY
KEY DO D1 D2 D3 D4 D5 D6 D7
K21 + K22 1 0 1 0 1 1 0 4]
K21 + K23 0 1 1 0 1 1 0 0
K21 + K24 1 1 1 0 1 1 0 0
(a) Operation
K21 K21 Transmission D5+K22~24 Transmission
t>108 ms
push

K22~24

push

(b) No operation

K21 Transmission
K21

No transmission

36 ms<t<108 ms

K22~24
{c) No operation
No transmission
K21
—36 ms<t<36 ms
K22~24
(d) No operation
K21
[ t>108 ms
I

K22~24

K22~24 Transmission

No Transmission

415
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Transmission Code

o —| ol vmnor\o-—u\lmcrmnor\o-—-vamtor\o-—clt\l'mrm\o
ol ol o oooooolo|oooooooooooaco|ocmoo|n
Leader Code Custom Code Custom Code Data Code Data Code
Key Data Code
CONNECTION DATA CODE
KEY 5 TS NOTES
C|Z|g|S| Ko | DO| D1| D2 | D3 | D4 | D5 | D6 | D7
K1 * 0 0 0 0 0 0 0 0
K 2 * K 1 0 0 0 4] 0 0 (4]
K 3 * 51|00 | o0o|o]o] o
K 4 * 1 1 0 0 0 0 0 0
K & * 0 0 1 0 1] 0 0 (4]
K 6 * 1 0| 1 0 ol o o 0 )
K7 - Ko1 o 1 ] o o o o 0 uPD1913C is unable to use
K8 * 1 1 1 0 0 0 0 0
K9 * 0 0 0 1 o] 0 0 0
K10 * Ko2 1 0 0 1 0 0 0 0
K11 * V] 1 0 