






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































LC7817 

Equivalent Circuit Block Diagram 

YOO YSS YEE 

COM1 

Al <>----i<:::i>-'--< A? 

81 0-0---f!;if--'-j t--;-ig--,----,-o 82 

Cl<>----o"'-'-< C2 

Dl 02 

Sample Application Circuits 
1. operation/without 

tape monitor function 

* bii..teral switch 

control input 

input 

2. Dual-supply operation/with 
tape monitor function 

892 

AY\: 
f VEE 

A-D input 
COM output 



LC7817 

3. Backup 
Dual-supply operation 

~c 1811 

High resistance 

4. Muting 

Function switchover 

Return from backup 

period depends on CR time constant. 

A in-Din 

MUTE output I.._ __ 
COM output 

~rr~ 
YElJC 

MUTE in 

MUTE 

I I 

=:LX"-:-:....,-,.~.,......,..~~ 
14-1.Muting delay 

Muting period 

___}==operation period<q_ Back up 

------itMuting period 
~ .... , 
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LC7817 

Pin Description 

Pin Name Pin No. Type of Input/Output Pin Functions 

VDD 28 ·Power supply pins 
vss 9 Single supply (+): Vss=VEE=GND 
VEE 20 Dual supplies (+-): Vss=GND, VEE=(-)V 

·Specified input pins for turning ON individual analog 
Ain,Bin, 2, 3' 

~ 
switches 

Cin,Din 4,5 ·Priority order of simultaneous push(Ain Bin Cin Din) 
·Prevention of malfunction attributable to pulse noise 

(Pulse width is discriminated by muting dela~ time.) 
Ac5ii"f" 27, 

·Output of driver for LED which displays ON state BoUt 26, ~~ Cout 25, 
corresponding to individual. analog switches 

DoUt 24 
·N channel open drain(Source is connected to VEE) 

·A to D: Audio signal input pins 
Al,Bl, 10,11, ·COM: Audio signal output pins 
Cl,Dl 12, 13 

~~ 
·Signal inputs (A to D)conduct according to signal 

A2,B2, 19,18, a.o-----. inputs(Ain to Din) as follows: 
C2,D2 17,16 Coo---. 

COMl 14 
Dnoc---- COM ouwt An Bn en Dn •' Don't care 

'O 
COM2 15 Q) Ain 1 0 0 0 .... 

COMn .... Bin l 0 0 .... .., . 
"" Cin . . 1 0 
Q) "' v \_] Ji'. s Din . * . l 

~ ·Input pin for specifying tape monitor mode ON/OFF 
TMin 6 ·Rise of input signal is detected; monitor mode ON/OFF 

are inverted to monitor mode OFF/ON respectively. 

~f,; 
·Output pin for controlling external analog switch 

(LC4966) for tape monitor 
TMCTL 22 ·Source of N channel transistor of complementary buffer 

output is connected to VEE. 

l--~a 
.output pin for driver for LED which displays tape 

TMout 23 monitor state as· well as external analog switch 
(LC4966) for tape monitor 

·TMout is opposite in polarity to TMCTL. 

I ·Input pin for forcing audio muting control signal 
MUTEi7i 8 o----{:»-- i (MUTE) to be triggered externally 

~ fixed at'L' level,MUTE output becomes'H 1 level. 

1 ·Output pin for audio muting control signal 
MUTE 21 

~ I ·Signal with pulse width to be determined by external I constant at CR pin is outputted at the time of function 

-
switchover or MUTEin input. 

·~ 1-{>o-- ·CR time constant pin for determining time interval of 

. : 17~ audio muting control signal 
CR 1 ·Time lag(muting delay) between muting signal rise and 

*:.! . f-1'!--- analog switch switchover depends on C·Rs time constant 
?Ir°"'•* at the time of transistor ON. 

---
~ 

·Input pin for turning OFF all analog switches and RESET 7 
resetting tape monitor flip-flop( 'L' level active) 
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Absolute Maximum Ratings at Ta=25±2°c 
maximum Supply Voltage VDD max 

VEE max 
Output Current IOUT Aout,Bout,Cout, -- ---

Dout,TMout 
Output Voltage VouT 
Voltage Difference at ~Von 

analog switch ON 
Switch ON 

Allowable Power Pd max Ta~85°C 
Dissipation 
OPerating Temperature Topg 
Storage Temperature Tstg 

Allowable Operating Ranges at Ta=-40 to +85°C 

Supply Voltage 

'H' Level Input 
Voltage 

'L' Level Input 
Voltage 

Analog Switch 
Input Voltage 

Pin No. Conditions 
VEE~Vss-4.5 
VDD~Vss+4.5 

VDDl VDD(28) 
VEE VEE (20) 
VDD2 VDD (28) Backup 

VEE.,,,,Vss 
Ain(2) to Din(5), 
RESET(7) ,MUTE in(8) 

Vrn1 

Vrn2 TMin (6) 
VILl Ain(2) to Din(5) 

RESET(7) ,MUTE in(8) 
TMin(6) VIL2 

VIN 

External Capacitance C 
for Muting Timer 

Al (10) to Dl (13), 
A2 (19) to D2 (16) 
CR(l) 

Vss-0.3 to VEE+40 
VDD-40 to Vss+0.3 

30 

unit 
v 
v 

mA 

VEE-0.3 to VDD+0.3 v 
-0.5 to 0.5 V 

350 mW 

-40 to +85 °C 
-40 to +125 °C 

min typ max 
Vss+4.5 VEE+37 

VDD-37 vss-4.5 
Vss+3 vss+37 

0.75VDD VDD 

0.8VDD VDD 
vss 0.25VDD 

vss o.2VDD 
VEE VDD 

10 

unit 
v 
v 
v 

v 

v 
v 

v 
v 

uF 

External Resistance 
for Muting Timer 
Input Receiving 
Pulse Width 

R CR(l) VDD-Vss=4.5V 
VDD-Vss19V 

TIN Ain(2) to Din(5)VDD=9V, 

40 
100 
120 

100 Kohm 
300 Kohm 

ms 
TMin(6) C=3.3uF,R=220Kohm 

Electrical Characteristics at Ta=25±2°c,vss=OV 
Pin NO. Conditions min typ max unit 

'H' Level Output VOHl TMCTL(22) IOH=-0.lmA 0.8VDD VDD v 
Voltage VDD=4.5 to 37V 

VOH2 MUTE (21) IOH=-0.4mA,VDD=4.5V VDD-1. 5 VDD v 
,VDD~9V VDD-0.5 VDD v 

'L' Level Output VoL1 TMCTL (22) IoL=O.lmA VEE 0. 2x v 
Voltage (VDD-VEE) 

VOL2 MUTE (21) IoL=0.4mA,VDD=4.5V 0 1. 5 v 
,VDD=9V 0 0.5 v 

VOL3 AOUT(27) ,DOUT(24) IOL=7mA,VDD-VEE=4.5V VEE VEE+2 v 
TMOUT (23) IOL=30mA,VDD-VEE=9V VEE VEE+4 v 

,VoD-VEE~l8V VEE VEE+2 v 
Analog Switch Ron l'l( 10) , Bl (11) 

I=lmA,Voo-VEE=4.5V 400 ohm 
ON Resistance Cl (12) ,Dl (13) ,VDD-VEE=9V 120 ohm 

COMl (14) ,Voo-VEE~l8V 80 ohm 

A2(19),B2(18) 
C2 (17) ,02 (16) 
COM2 (15) 
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Input/Output IOFFl 
OFF Leak Current 

IOFF2 

IOFF3 

Total Harmonic THDl 
Distortion 

THD2 

Feed through FTH 
(Switch OFF) 

Crosstalk CT 

Muting Time TMl 

TM2 

Switch Switchover Tswo 
Delay Time 

Supply Current IDol 

Fig. 1 Toatl harmonic 

Fig. 2 Feedthrough 

Fig. 3 Crosstalk 
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min typ max 
AOUT (27) to DOUT(24) lOutput transistor 10 
TMOUT (23) OFF 

Vo=VEE+37V 
CR(l) 

Al(lO) to 01(13), 
COM! (14), 
A2 (19) to 02 (16), 
COM2 (15) 
COM1(14),COM2(15) 

" 

rl(lO) 
01'(13)~to COM! (14) 

r2(19) 
D21 (16)~to COM2 (15) 

rl(lO) 
011(13)4-tO COM2 (15) 

r2 (19) 
D21(16)~to COM! (14) 

MUTE (21) 

MUTE (21) 

[Ain (2) to Din (5) 

TMin(6) 
VDD (28) 

[Output transistor 3 
OFF 
Vo=VSS+18V 

!Analog switch OFF -10 10 
VIN=Vo=VEE 
VEE+37V 

[VIN=l Vrms, f=lKHz, 0.01 
VDD-VEE=l5 to 37V, 
Refer to Fig.l. 

lVrN=O.lVrms,f=lKHz, 0.05 
VoD-VEE=4.5V, 
Refer to Fig.l. 
VDD-VEE=37V,f=lOKHz, 55 
VrN=0.77Vrms, 
Refer to Fig.2. 
RL=47Kohm 
VDD-VEE=37V,f=lOKHz, 75 
VIN=0.77Vrms, 
Refer to Fig.3. 
RL=47Kohm 
VDD=9, 350 580 1000 
Refer to Fig.4. 
C=3.3uF±20%, 
R=220Kohm±5% 

!VDD=9V, 450 580 
C=3.3uF±O%, 
R=220Kohm:tO% 

30 IVDD=9V, 
Refer to Fig.5. 
C=3.3uF,R=220Kohm 
Operating, 
Refer to Fig.6. 
VDD-VEE=37V 

Vo 
FTH=20 log--;-(dB) 

Vl 

Vi=770mvrms 
VDD-VEE=37V 

CT=20 log~ (dB) 
Vi 

Vi=770mVrms 
V DD-VEE=3 7V 

50 

800 

120 

1000 

unit 
uA 

uA 

uA 

% 

% 

dB 

dB 

ms 

ms 

ms 

uA 
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Fig. 4 Muting period 

~,----I time interval 
meter 

Fig. 5 Switch switchover delay time 

Fig. 6 Supply current 

time 
in\erval 
meter 

Atn-Din 

MUTE 

COM 

rswo 
M 

TM: Muting period 
TSWD: Switch switchover delay time 

ioo Jjoo + voo 
OUT ): 

IVoDICR 
I I COM! -n (Al-Dl )<>----- -1 

open (A2-D2) J I COM2 J9k 

_ I -1139k 
MUTE in c L 1 I'...,., ~(MUTE,TMCTL) open 

open 

-~ openl I drain 
( THilAin-Dil) _ f'-._,....I -(Aout-!iOU11'M"OU1Jopen 

RESET o-- ~ 

~r l:..J 
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CMOS IC 

2-Pole 4-Position Function Switch 

3029A 

®1514 

Functiona 
)'/ch 

2-pole 4-position function switch of feather touch type . " ..... . 
Tape monitor function, REC equalization (graphic equaliz~·i--;;ia'.·9,Biut/output) 
function 

• Microcomputer-controlled. 2 control lines. 
output and mode display. 

Features 
(1) Tape monitor with one touch 
(2) With a graphic equalizer connected to the REC equalization pins, the 

following 3 configurations of equalizer connection are available with one 
touch. 

source. 

(3) The use of 2 IC's makes it possible to add the functions shown below. 
(1) Dubbing A+B, B~A (A+B: With REC equalization function) 
(2) REC OUT selector (On-the-air program, off-the-air program) 

(4) Wide dynamic range due to 4bv breakdown voltage 
(5) Two control lines can be used in common with other IC (graphic equalizer 

LC7520). 

Case Outline and Pin Assignment 

898 

------wu-x-n 
ot:;cl:; 511.1uod>"' 

i5i='5ao>> 
fiJ ~ .... 

Case Outline 3029A-D28SIC 
(unit:mm) 

SANYO: DIP285 



Equivalent Circuit Block Diagram 

,., 
Bl 

Cl 

DI 

TINI 

TOUT I 

EQWTI 

EQ INI 

I 
OUT! I 

vooo---
vss<>-'-
VEE<>-'-

I 
vcc°T" 

Vrcf I 
TES 

Absolute lfaxi,Jull Ratings at 
Maximum Supply Voltage 

Input Voltage 

ISWI 

ISWZ 

ISW3 

1SW4 

LC7820 

2SWI 

1SN2 

2SW3 

'15W4 

analog sw cCl"ll'rol 

shift n:gistrr 

Vss~Vref 
CLK,DI 
A1 to D1,A2 to D2, 
Tin1,2 EQin1,2 

Analog SW ON-state Voltage t:>V1 Between analog SW 

"2 

BZ 

C2 

02 

TIN2 

TOIJT2 

EQOU12 

EQIN2 

OJT2 

Difference input and output (ON) 
Analog SW OFF-state Voltaget>V2 Between ·analog SW 
Difference input and output (OFF) 
Allowable Power Dissipation Pdmax Ta~75°e 
Operating Temperature Topg 
Storage Temperature Tstg 

Allowable Operating Ranges at Ta=25°~,Vss=OV 
Supply Voltage Von VEE-Vss•Vee<DD 

VEE n 

Vee n 

Vref v00-vref~10 
"H" Input Voltage CUC,DI 

unit 
Vnn-VE~~40 ~ 

v 
v 
v 
v 

0.6 v 

Von-VEE v 

100 mW 
-30 to +75 °e 

-40 to +125 °e 

unit 
sh00-vEE~37 v 

n v 
4.5to(typ5.0)to5.5 v 

o to v00-4.5 v 
v VIH(1) o.SVec to Vee 

VIH(2) s Vref+0.9(v00-vref)tov00 v 
v "L" Input Voltage VIL(1) CUC,DI vgs to o.2Vec 

VIL(2) s VreftoVref+ .1cv00-vref) v 
Input Pulse Width t.Sw CUC min 1 v 
Setup Time tsetup CUC,DI min 1 v 
Hold Time thold CUC,DI min 1 v 
Operating Frequency fopg CUC 330 kHz 
Analog SW Input Voltage VIN A1 to D1 ,A2 to D2 VEE to VDD v 

Tin1,2,EQin1,2 
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Electrical Characteristics min typ max unit 
Current Dissipation 1DD 1 mA 

I ref 1 mA 
1cc 1 mA 

Analog SW ON-State Ron I=1mA,VDD-VEE=18V 80 200 ohm 
Resistance I=1mA,VDD-VEE=23V 70 180 ohm 

I=1mA,VDD-VEE=37V 60 140 ohm 
Input/Output OFF- Ioff Analog SW OFF -10 10 uA 
State Leak Current VrN=Vo=VEE to 18V 
Total Harmonic THD1 VrN=1Vrms,f:1kHz, 0.01 % 
Distortion VDD-VEE=37V 

THD2 VrN=0.1Vrms,f=1kHz, 0.05 % 

Feed through 
VDD-VEE=37V 

FTH VDD-VEE=37V,f=10kHz -55 dB 
(SW OFF-State) Vin=OdBm,RL=47kohm 
Crosstalk CT VDD-VEE=37V,f=10kHz -75 dB 

Vin:OdBm,RL=47kohm 

Sample Application Circuit 1 : General Function 

900 

CPU 
LC6502 

Function (1) 4 inputs (+tape iriput) 1 selec-
tion 

(2) Equalizer ON/OFF 
(3) Tape monitor ON/OFF 
(4) 3 configurations of equalizer 

connection 

-~~ 
~ 
~ 
~ 

e~ 
G.EG TAPE 
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Sample Application Circuit 2 REC OUT Selector, Dubbing Function (Using 2 IC's) 

TAPE! 

01 

CPU 

Function (1) 4 inp~ts (+tape 1,2 input) 1 selection}Functions in 
(2) Equalizer ON/OFF 1-chip application 
(3) Tape monitor ON/OFF 
(4) REC OUT selector (On-the-air program, off-the-air 

program) 
(5) Dubbing 1~2, dubbing 2~1 

(Graphic equalizer connection:1 direction) 
(6) 5 confugurations of equalizer connection 

8----r-@§ 
~a11"4'/spcak•r 

e-~ 
o amF¥ sp<dcu 

~ ~---~-----oampfsp<akv 

The following configuration is unrecommendable. 

( lrAPE2H G.EQ HTAPE1 I ) 
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Pin Description 
Pin Name Pin No. Pin Configuration Description 

VDD 19 Power supply pin, +18V typ., For sound 
s:!,gnal. 

Vref 16 Power supply pin, vDD-5V typ.' For 
driving internal logic. 

v88 14 Power supply pin, OV 
VEE 10 l>ower supply pin, -1lfV typ., Vor souncr 

Vee 
-,,------' ~~l. 

Power supply pin, +5V typ., For input 
logic 

DI 12 . Pin for inputting data from CPU 

~ . Schmitt inverter type 
cue 13 . Pin for inputting clock from CPU 

• Schmitt inverter type 
A1,2 1,28 Sound signal input pin. 
B1,2 2,27 1,2SWn 1SWn,2SWn: Simultaneous operation. 
C1 ,2 3,26 
D1 ,2 4,25 ~ Tin1 ,2 6,23 
EQin1,2 8,21 

A 1,2 Tout1,2 
B1,2 EQout 1,2 
C1,2 OUT1,2 

OUT1,2 7,22 D1, 2 Sound signal output pin. 
Tout1,2 9,20 

EQout1,2 5,24 
s 15 

o-{>o--
Select pin for using s Key code 
2 IC's 0 7D2 

1 7D3 

(Note) The manuals for microcomputer, control data, timing are in preparation. 
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LC7910 Iii CMOS IC 

A/D, DI A Converter 

® 1335A 

Use: 
6-bit 64-step A/D, D/A converter that is applied.to control various types ~f 
equipment by making serial or parallel transfer of data to and from 4-bit CPU. 

Features: 
(1) A/D or D/A conversion function 
(2) Serial or parallel data output/input 
(3) Single 5V power supply 
(4) 6-bit 64-step resolution 
(5) Tri-state is available for data output pins according to input on CE pin. 

Equivalent Circuit Block Diagram 

CR·DR 

A/D 

S/P 

CE 

D/Aconv(R-2R) 

Pl/5 P2/6 P3 P4 S 

PSchmitt inverter, ~ Trisrat~ buffer,, ~ Compcraror 

Pin Assignment 

CR·DR 

S/P 

A/D 

ST·WR 

AOlJT 

top vi~w 

Case outline 3006A-Dl6IC 
(unit:mm) 

16 9 

G : : : : : : :m m=; 
I I ~ 

19.2--~ 

~1:1 
1.2 .:=J.., 

2.54 
SANYO: DIP16 
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Absolute Maximum Ratings at Ta=25~2°C,Vss=OV 
Maximum Supply Voltage VDDmax 

Maximum Input Voltage 
Maximum Output Voltage 

Maximum Output Current 
Maximum Allowable 
Power Dissipation 
Operating Temperature 
Storaqe Temperature 

Vrefmax 
VIN 
vouTl 
VOUT2 
IouT 
Pdmax 

Topg 
Tstg 

Vrefmax~VDDmax 
AIN 
AouT 
CR-DR,END,Pl/5~4,S 

END,Pl/5,,,4,S 
Ta~75°C 

Allowable Operating Ranges at Ta=25±2°c,vss=OV 
Supply Voltage Vno 

Input 'H' Level Voltage 

Input 'L' Level Voltage 

Vref 
VIHl 

VIH2 
VIL! 

Vre~Von 
A/D,S/P,CE,ST-WR, 
Pl/5~4, (D/A mode) 
CR-DR(D/A mode) 
A/D,S/P,CE,ST...:WR, 
Pl/5N4,S(D/A mode) 

unit 
-0.3 to +8.0 v 
-0.3 to +8.0 

Vss to Vref 
Vss to Vref 

Vss to VDo 
-4.0 to +4.0 

100 

-30 to +75 
-40 to +125 

4.5 to 5.5 
4.5 to Vnn 

0.75VDD to Voo 

0.85Vnn to VDD 
Vss to 0.25VDo 

v 
v 
v 
v 

mA 
mW 

oc 
cc 

unit 
v 
v 
v 

v 
v 

VIL2 CR-DR(D/A mode) Vss to 0.25VDD v 
External Resistance Rose CR-DR at 5V C=O.OluF(J,K) 6.8 to 100 Kohm 

Electrical Characteristics(l) at Ta=25±2°C,Vss=OV min 
Input Pulse Width t¢w CE,ST-WR 10 
Data Hold Time tHOLD Pl/5N4,S(after CE='O') 10 
Data Input Time toIN Pl/5~4,S(after CE='l') 1 
Output Settling Time touT AoUT 
Output Active Time tON Pl/5.,4,S(after CE='l') 
Output Inactive Time toFF Pl/5"'4,S(after CE='O') 
Output 'H' Level Voltage VOH Pl/5"'4,S,END,IoH=-2mA 0.8Voo 
Output 'L' Level Voltage VoL IoL=+2mA Vss 
Output Off Leakage Current IOFF Pl/5.,4,S, CE='O' -10 
Input Current IINl A/D,S/P,ST-WR,Vss~vIN~VDD -10 

Output impedance 
Current Dissipation 

Maximum Conversion Time 

Electrical 
A/D 

D/A 

904 

Characteristics 

IIN2 AIN VSS~VIN~Vref-10 
IIN3 CE Vss~VIN~VDD -10 

RAOUT AOUT 
Inn Von Von=4.5"'5.5v 
Iref Vref Von=Vref=4.5N5.5V 
tconv VDn=Vref=Vin=4.5~5.5V 

Rosc=3.3Kohm 

(2) at Ta=25±2°C,VDD=Vref=5V min 
Resolution 
Quantize accuracy -1/2 
Relative accuracy -1 
Offset error 0 
Resolution 
Linearity -1/2 

typ max unit 
us 
us 
us 

10 us 
10 us 
10 us 

VDo v 
o. 2v0 D v 

10 uA 
10 uA 
10 uA 
10 uA 

10 Kohm 
1 mA 
1 mA 
3msec 

typ max unit 
6 bit 

+1/2 LSB 
+l LSB 

2 LSB 
6 bit 

+1/2 LSB 



D/A mode 
CE, ST-'t\ft 

P1/5~4,S 

ST-WR 

Aout 

A/D mode 
CE 

P1/5~4,S 

ST-WR 

END 

LC7910 

-------~+leu-1. Amlog Outj:U 

:-, 
g 
~ 
tJ' N 

~ ::c ""'_,, 
CI 
0 

(Reference) Oscillation frequency 
vs~ external resistance 

100~------------~-~--~ Voo=SV,external capacitor O.OluF 

.... _ 
+-1 10 

"' '"" '"" .... 
0 
Ul 
0 

100 

External resistance, k ~~ 

Sample Application (1) A/D converter(Serial output) 

voo voo 

CPU 

Vss 

To reduce current dissipation, Pl/9 to 
P4 are connected to GND/Voo. 

analog input 

It takes Sms before conversion ends 
(END ~l) at fosc=l3KHz (R=l3Kohm, 
c=O.OluF). 
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A/D conversion timing (At SV, fosc=l3KHz) 

I I IOus Jli! 
ST-WR 

~~. A/0 conversion end 
END 

I I IOus nin 

CE 

5 
" .! flOusJax \I ( { ~IOus max l nigh impo-, --

--------~--1\-- ---- bl --'®-----
Output data can be strobed lOus after output active CE rise. 
b6 is delivered at first CE after END becomes 'l'; then b5,b4, ---,bl 
are delivered in succession. 
b6 is delivered at next CE, and data is delivered endlessly. 
(Note 1) If S/P or A/D is changed-over during output transfer, correct 

data cannot be held. 

Sample Application Circuit (2) A/D converter (Parallel output) 

To reduce current dissipation, S pin 
is connected to Voo/GND 

Conversion timing (At SV, fosc=l3KHz) 

Internal counter reset. 

1 I IC>.lsmin 

ST·WR _fl---5ms1!=--:=j 
----, E~5o~put foc cornv'-e'-"r-'-s-.io-.n.._ ________ _ 

END ; end is reset_ I 

CE 

Pl/5 

P2/6 

P3 

P4 

---~------· 

@W~~---~-------- Output is at high 

impedance mode and 
--~------unstable in unshadowed 

portion. 

Sample Application Circuit (3) D/A converter (Serial output) 

CPU 

2 
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CR-DR 

s 

CE 

6 setting bit 1 setting 

STWR 

Sample Application Circuit (4) D/A converter (Parallel output) 

Conversion 

CPU 

timing 

CR-DR 

ST-WR 

AOli. 

CE 

P1/5 

P2/6 

P3 

P4 

Internal 

2 

SR 

H·IOu• rr1n 

reduce current dissipation, S pin 
connected to VDD/GND. 

_______ __,I Value to be determined by SR contents 

I 
; 

"'ss , !.10.is max 

b3 

b4 

· Note 1: Pl/5, P2/6 data must be inputted lus after CE rise 
immediately following CR-DR. At this moment P3, P4 
must be at 'O'. 

· Note 2: Data on P pin must be held for at least lOus after CE 
becomes '0' . 

· Note 3: AouT is delayed lOus max. after ST-WR be.comes 'l' . 
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Pin Description 

Pin Name• P_in No. Pin Configuration Pin Description 

p 115 4 
1) Output pin at A/D conversion and parallel output 

mode(A/D pin4'l 1) 
P2/6 5 C£.·S/P·A/6 When CE is at 'l' ,A/D conversion output is 
P3 6 

"~ 
obtained. 

P4 7 Wnen CE is at 'O' .high impedance mode is entered. 
Out:eut data (;,ft er 1 l 1 is delivered at END) 

' 
!1st CE I 2nd CE 3rd CE; 

--=-- [ Pl/5 i b5 i bl b5 I ( C£.·S/P·A{D) 

1:r61 b6 I b2 

l 
b6 

I 
Repeated 

'O' I b3 'O' 
thereafter 

'O' I b4 'O' 
'0': 1 L' level 

For AIN"Vref• llllll=(b6 bS b4----bl); for 
AIN"'Vss• OOOOOO=(bE bS-----bl) 

2) Parallel input pi~ at D/A conversion mode 
(A/D pin-·o·) 
Internal shift register fetches data synchronously 
with CE rise. 

Data must be inpetted lus after CE rise. 
Input data (.~.:ter applying 'l' to CR-DR) 

IPl/5 

ilst c;: \2nd CE 
I b5 I bl (note) 

P2/6 I b6 i b2 Since data is set to 
P3 I 'O' I b3 each bit by OR input, 

jp4 I 'O' b4 data cannot be set 2 

times or more. 

1) Output pin at Air: conversion ana ser1a1 outpuL 

s 3 ('!JP.rE·A/D) 
mode (A/D pin~ 'l ') 
When CE is at " ' A/D conversion output is 

~ 
obtained. 

When CE is at 'C' high impedance mode is entereG.. 
Ou~t data 
I }1st CEJ2~~ cEI3rd CE}4th CEj5th cEl6th cE}7th 

!S(N/D· CE) ls l bf. i :os l b4 I b3 I b2 I :01 1 b 
CE 

2) Input pin at D/.t. conversior. serial (input) mode 
(A/D pin~ 1 C 1 ) 

Pin foi loading C.a"ta into shift register by use of 
CE signal. 

Inout data 
( }1st CE 12~~ CE}3rd CEJ4th cdsth CE}6th cEJ 
[ s I b6 1 :cs I b4 l b3 l b2 l bl J 
(Note) If CE is set to 'l' 7 times or more, 
data of each bit may be destroyed. 

ST-WR 13 Schmitt inverte!' t:ype input pir:, No pull-up,pull-down. 
l) A/D mode 

ST~ Input pin fO!' resetting internal counteY. 
When ST-WR is ~- " ' ,counte!" is reset; w.'1en 

ST-SR falls, A;TJ conversion S'tarts. 
2) D/A mode 

Shift register .::o::"i:ents are D/A-conve-rteO to 
determine AoU'I o::t:put timing. 
If ST-WR is a: 'c'. AouT outputs V55. 

CE 14 Schmitt invert.e!' -:ype input pin No pull-up,pull-dow~ 

c~ 
1) A/D modE 

Each time CE is ;;:.pplieG after A/D convers1or1 end 
(END=' 1' ) , A/D cc::version data is obtained from 

Pl/5 to P4 or f:. 

2) D/A mode 
Control pin foe load.:i ng data into sh.:. ft reister. 
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?in ~ame Pin. No. ?in Configura-cion 

END 

CR-DR 

vss 9 

SIP 16 L-t>-

AID 15 

~ 

VDD 1 

V ref 11 

AIN 10 

AOUT 12 

LC7910 

Pin Description 

When oscillatior. stops after A/D conversion ends 
at A/D conversio~ mode, 'l' is delivered a~ END pin. 
END output is reset by ST-WR input and delive~s'O' 
until A/D conversion ends again. 

1) A/D mode: Open d~ain type output buffer. 
Oscillation circuit: CR are connected externally. 
Conversion time: ~·;i thin 6'.i times oscillation cycle 

(Toscl 
Tcon.,~:::es::x64 

2) D/A mode: Schmitt inverter. No pull-up,pull-down. 
Inpu~ pin for applying shift register reset signal 
at D/~ conversion mode. 
Shi:~ register is reset by 'l' input. 

Powe~ scpply: Biased into most negative potential 

serial mode/parallel mode selection: 'l': serial, •o•: parallel. 
At A/lJ modP, no selection is allowed until data is read completely 
dtter eo11vtH'."SLOn end. 

At U/A mode, no selection is allowed until data is inputted 
comvletely. 

Sele=~ion o: A/D conversion mode or D/A conversion 
mode. 
A/C·= • 2 ' : A/D mode 
'i-.ID='-C:': D/A mode 

Powe-~ s;;pply 

Vre :~f·'DD · 
1) RefE:!"E-:'")~E volt.age at A/D conversion mode 

Ye!" ;:..:_ 1~:;.V!'ef, A/D conversion output is ( 1, 1, ----, 1) . 
Fa!" _;._., ... ;==C, n.;o conversion output is (0,0,----,0) · 

2) Refe!'e:;~;:: voltage- at D/h conversion mode. 

Pin for applying A/D conversion input 
Allowable applied voltage: Vss=AIN=Vref 

D/.~- :::--:-:-:-\·e:::sion output 
Cn.J-r;:::. ir..;>tdance ~ lOkohm typ. 
Ou~.F·..:·~: "\"35~VcuT~Vref 
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N MOS LSI 

1..,1, I Direct PLL Electronic Tuning 

,,,,',' , ' ___ s_v_s_te_m _______ _ 

Features 
(1) High-speed programmable divider capable of direct 
(2) Reference frequency (7 kinds). 

100, 50, 25, 10, 9, 5, 1 kHz 
(3) Output for band select (3 bits). 
(4) Clock output for controller (400kHz). 
(5) Time base output for watch (8Hz). 
(6) Data input : Serial input (CE, CL, DATA pin). 
(7) IF Count Circuit. 

FM: ±10kHz MW,SW: ±3kHz LW: ±o.6kHz 

MaxilDWD Ratings at Ta=25°C,Vss=OV 
Maximum Supply Voltage VDDmax VDD~'VDD~ 
Input Voltage VIN( 1) CE, L,DA A,STRQ 

VIN( 2) Input pins other than 

Output Voltage VouT(1) ~~~ 
VouT(2) lID1 , B02, B03 
VouT(3) Output pins other than 

Operating Temperature To pg 
VouT(1)'v0UT(2)' 

Storage Temperature Tstg 

Allowable Operating Ranges at Ta=-40 to +85°C,Vss=OV 
Supply Voltage VDD( 1) VDD1:PLL operation 

VDD(2) VDD2:X 1tal osc time base 
Input "H" Level Voltage Vrn CE,CL,DATA,STRQ 
Input "L" Level Voltage VIL CE,CL,DATA,STRQ 
Output Voltage VouT(1) SYC,STOUT 

VouT(2) B01,B02,B03 

Pin Assignment 
N .- U.. IL 

Bill~c88;>Lii 
><>Q..a..>>li:<U..< 

® 1434A 

unit 
-0.3 to +8.0 v 
-0.3 to +8.0 v 

-0.3 to vDD+0.3 v 

-0.3 to +8.0 v 
-0.3 to +15 v 

-0.3 to vDD+0.3 v 

-40 to +85 OC 
-50 to +125 OC 

min typ max unit 
4.5 6.0 v 
3.5 6.0 v 
2.2 6.0 v 

0 0.1 v 
0 6.5 v 
0 13 v 

[::::::::: I 
Case OUtline 3021B-D20SIC 

(unit,mm) ~:::: : : : : ]ILITT; 

~j~ 
0.5 1.2 2.54 SANYO: DIP20S 
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LM7000 

min typ 
Input Frequency fIN(1) XIN:Sine wave, capacitive 1. 0 7.2 

coupling 
fIN(2) FMIN: " 5.0 
fIN(3) AMIN: " 0.5 
fIN(4) FMIF: " 10.0 10.7 

AMIF: n 400 450 
Oscillation-Guaranteed 

fIN(f) 
X1 ta XIN-XOUT:CI~40ohm 5.0 7.2 

Crystal Resonator 
Input Amplitude VIN(1) XIN:Sine wave,capacitive 0.5 

coupling 
VIN(2) FMIN: n 0. 1 
VIN(3) AMIN: n 0.1 
VIN(4) FMIF: n o. 1 
VIN(5) AMIF: n o. 1 

External Feedback Rf XIN-XOUT 500 
Resistance 

Equivalent Circuit Block Diagraa 

Controller clock (400kHz) 

1'2 FMIF 

--rvoo1 
-~,~VOC12 

---~ ...... 1'9 vss 

X'tal DSC (7.2MHz), external feedback resistor 
Local oscillation signal input 
Data input 

max unit 
8.0 MHz 

130 MHz 
10.0 MHz 
11. 5 MHz 
500 kHz 
8.0 MHz 

1.5 Vrms 

1.5 Vrms 
1. 5 Vrms 
1.5 Vrms 
1.5 Vrms 

kohm 

Pin Description 
SYC 
XIN,XOUT 
FMI,AMI 
CE,CL,DATA 
B01,B02,B03 Band data output, B01 can be also used for time base output 

( 8Hz). 
STRQ 
STOUT 

~¥t:;~¥f'Vss 
PD1 ,PD2 

IF count request input 
Auto search stop signal output 
Power supply (VDD2 is for backup.) 
IF signal input 
Charge pump outrut 
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LM7000 
Data input 

CL 
1

!1 t1 t I t I tz 
• I I I 1lT 

--1IlJlSL ............ _JLJLJU__ 
DATA j Do X D1 X Dz X .·::.·::.::·.·.~ :.·. R1 A Rz X s j I 

CE 
............ -~'/ _J ------

---------·····"······-------.;-----
Internal data ---------

Inputting starts at DO. 

1) DO(LSB) to D13(MSB) : Frequency divisions data 
For FMI, use DO to D13; for AMI, use D4 to D13. 

loo I o 1 I o 2 I o 3 l o 4 ! o 5 I o 6 I o 1 I o 8 I o 9 I o 1 o : o 11 I o 1 2 I o nl 

0 0 0 0 0 0 0 0 
LSB MSB 

t I) IOus 

12 < s us 

FMI frequency divisions = 14853 

x x x x 0 0 0 0 0 0 AMI frequency divisions = 928 

2) 
3) 

TO,T1: 
BO 

• 
x 

to 

TB 

LSB 

For LSI test (O, 0) 
B2,TB : Band data 

Time base data 

Determined by RO to R2. 
don't care. 
8Hz. 

MSB 

-------------- ---··---------------
I~u_! __ __ Ou~e.ut --···­

BO B1 82 T 801 ~ 803 
0000* * * --- --- ---- ---- ------ ---·-- ---------
0 0 0 0 0 

-- -- ------ ------·-- -------- -----
0 0 0 0 0 
Q 1 .Q.._ _o _______ L ____ _ 

0 0 0 1 0 0 ------- -------

l _Q._ -- _Q __ ---- _Q___ -·-· 

0 0 0 ---- ---- ---- ------- -----·--- --------
0 

0 0 0 TB * ----
x 1 0 1 TB 1 -- --- ----- ---- ------
x 0 1 TB 0 

--~ _J__ TB 

* 
0 

1 

4) RO to R2 : Reference frequency data 

912 

RO 1 R2 

0 0 0 100 kHz 1 1 0 

0 0 
0 
0 1 

0 
0 

1 1 
1 1 

------- --- ---- --
1 50 0 ----------- -- --- ---
0 25 0 -- --------- ---
, 5 0 0 ------- -- --- -
0 10 1 0 ----------- --

9 1 0 ---------- - --
0 1 0 --------- ---

5 0 0 
~-~~--~---------

IF Count 

10. 7 MHz± 10 kHz 

450 kHz±3 kHz 

450 kHz±0.6 kHz -----------------------------

(Note) BO to B2 = 0 



5) S Divider select data 
1 : FMI, 0 : AMI 

LM7000 

IF count circuit : Circuit to stop auto tuning 

CONTROLLER 

• When in the neighborhood of a broadcasting station, "SIG" signal is output­
ted, setting SIGIN of the controller to non, 

• "STRQ" signal is applied to the LM7000 and IF IC from the controller. 
IF signal is applied to the LM7000 from the IF IC and the LM7000 counts this 
signal. 

• When the specified count value is reached, "STOUT" signal is applied to the 
controller from the LM7000, stopping auto tuning. 

~ 
chanrul x x x x x 

I I 
SIGIN (cm! roll<r) 

91 I~ w 
STRQ (aintrollrr) 

tz tz 

STOUT ( LM7CXXl) 

SIGIN check STOUT check STOUT check t1 ~SO ms 
tz >llOms 

• Counting is performed only at "STRQ"=1 • 
• The count time is 120msec • 
• For FM, the count error is as shown on next page. 

(Example : For 50Hz 100% modulation, the maximum count error is 5kHz.) 
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Count Error - Cycle 

N 

~ so~~<+--+-~-+-~--+-~---+~-+~--t--~+----4~---J~---l 

~ ~....--.--r--~r--~-r-~-r-~-r-~-r-~-t-~--t-~--+-~--i 

0 
~ & ~H-+--t--~t--~+--~+-~-t--~-+-~--+-~-+~--+~~ 
..., 
§ ~t---+-t--~t--~+--~+,----r-

8 10 fl l l 
o L_____Jjl._V____:_\_JIJL_~~~~/\..~/'..~/"'...~~~.,,,-....~-~~ 

0 2t 41: 67<: Bit IOl!: 12;{" 14;t: 167f 1811:" '1Illf 

Cycle 

Sample Connection to Controller 
1) FL dynamic display, LED dynamic display applications 

LC7572 

Jooooo .... oj 

CPU 
LC6502B/C 

•tc 

Preset address display (LED) 

7. 2 MHz 
.J.. 

-c::::J ...,... 

1001:) 
I /_/ /_/ /_/ 

LED display application require segment, 
digit driver (transistor). 

2) FL static display, LCD display applications 

914 

~ooaa ....... oJ 

CPU 
LC6523 •tc 

Preset address display (LED) 

LC 7 5 7 0 
(Fl driv<r) 

LC7580 
( LCDdriwr} 

tODO 
I L'LILI 



P MOS LSI 

Counter for Tape Recorder 

Use : 
Function 
Features 

Tape counter of tape recorder, tape deck, VTR, etc. 

Count and its display, stopwatch. 

1. 1-chip P-channel E/D :IDS LSI. 
2. Possible to direct drive LED (more than SmA, cathode conunon). 
3. Possible to direct drive fluorescent display tube (ON voltage 

16V) : LM8523H. 
4. Wide operating_ voltage range : -8.5 to -16V. 
5. 50Hz or 60Hz available for reference frequency. 

® 788A 

less than 

6. Blanking pin for blanking display (possible to connect in parallel with 
other LSI of P-channel open drain output type) • 

7. TAPEPULSE input part contains Su sec. chattering preventive circuit. 
8. Stopwatch counter countable up to 59 minutes 59 seconds is built in. 
9. The moment counter counts down to O, control pulse is outputted (counter 

zero stop function) . 
10. When memory pin is set at 'H', counter content at this moment is memorized, 

and when counter content coincides with memory, control pulse is outputted 
(memory stop·function). 

11. Predivider to divide tape pulse into 1/5 or 1/1 is built in. 

C:OCilOU..O<t:rooDrLI 

~~~~~~:sf~~~ 
W.U1 U1 U2 WWW U1 UlUl 

""=t...r "<:j'" C") ('I') (Y) (Y') (Y') (l') (Y) 

[i.0 < 
bD bJl bD 

w8l 8l 8l 
<fl > N N N 

ocnr:tJor:r..o< 
bD bD bD bD bD bD bD 

8l8l8l8l8lii.l8l 
N N N N 

OCl@CO 

bDbDbJlbD 
© CD CD Q) 
wwmw 

Case Outline 
( unit:mm) 

3014A-042IC 

SANYO: DIP42 
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Absolute Maximum Ratings at 
Max. Supply Voltage 

LM8523 

-18 to +0.3 
Max. Input Voltage 

Ta=25°C,Vss=OV 
vDomax 
vINmax 
Vourrmax 
Pdmax 

vDD-o. 3 to +o. 3 
Max. Output Voltage 
Allowable Power Dissipation 

Topg 

Output off 
Ta~60°C 
Ta1!!.60°C,Segment 
Ta~60°C,OUT 1 

vDD-0.3 to +0.3 
800 

output 20 
70 

-30 to +60 Operating Temperature 
Storage Temperature Tstg All pins open -55 to +125 

Allowable Operation Condition at Ta=25°C,Vss=OV 
Supply Voltage VDD 
Input'H' Level Voltage VIH 
Input'L' Level Voltage VIL(l} 

Input Frequency 

VDD Fall Time 

VIL(2) 
VIL(3) 
frn 

-16.0 to -8.5 

ACIN,TAPEPULSE 
fsELECT,RESET, BLANKING 
Other than above 
TAPEPULSE,ACIN,START/ 
STOP,duty cycle 50% 
Condition for initial clear 

-8.0 
VDD+l.5 
vDD+o.s 
vDD+2.o 
DC to 5k 

500 

v 
v 
v 

mW 
mW 
mW 
oc 
oc 

v 
Vormore 
Vor less 
Vor less 
Vor less 
Hz 

msec or 
less 

Electrical Characteristics 
Input'H' Level Current 
Input'L' Level Current 

at Ta=25°C,Vss=OV,VDD=-8.5 to -14.5V min 
IIrn(l)I TAPEPULSE,ACIN,Vrn=Vss 

typ max unit 

Input'L' Level current 

I Irn < 2)1 fsELECT, VIwVss 
1Irn(3}1 Other than above,VIwVss 
IIIL(l}I TAPEPULSE,ACIN,VIWVDD 
I I IL c 2 >I fsELECT, Vrn=VDD 

10 
15 

10 
Input Floating Voltage VIf Input pins excluding TAPEPULSE, 

Hysteresis Voltage Width Vhysw 
Output'H' Level Current IIoH(l} 

Output Leak Current 

Current Dissipation 

916 

IIoH(2)j 
IIoFF(l}I 
IIoFFC2>1 

ACIN,fsELECT 
ACIN 
Segment output,VDD=-8.5V, 
VoH=-2.5V 
OUT 1, VDD=-8. 5V, VoH=-6V 
Segment output,v0 L=VDD 
OUT l,VoL=VDD 

5 

9.5 

1.0 

20 

5 
350 
350 

5 
350 

vDD+0.6 

20 
20 

uA 
uA 
uA 
uA 
UA 

v 

v 
mA 

mA 

uA 
uA 
mA 



(,C) 
~ .._,. 

common 

s+n /,.,.., I . 

I 
S'IW ri---.----+---~ 

/T""" "'SP I 
TM•~ra ,-~---+1---11 preventer 

~'"1 

8~13 v 

;I 
p ' 1 "'""""" 

I 1 0 START 

~ 

2l B 
•• u 

"" ~ 00-'" 
0 ~ .., >-o 

I/STOP 

AGIN 

~fSEIECT 

UP/DOWN<>--~----+---~-+-------~ chattering 
IEM:JRY 

DIRECT o--..---+---_J '----~~~~~~~~~~~~_J gate 

OUTI driver 200~400 msec 1---------1 
on circuit 

divider 

Equialent Circuit Block Diagram of LM8523 

preventer 

r-
~ 
(J'1 

N 
w 



LM8523 

1. Display 
1. Count contents and cumulative time are displayed in the following display 

font by use of 4-digit, 7-segment LED or fluorescent tube. 

2. Display Font : I -, -, LI ,- ,- -, n n ,-, 
1c::1 1::10 10::1u 

3. Lighting System : Static lighting 
4. Display Range : Either of the following is selectable with input pin (STW/ 

TAPE DISP). 
For counter 
0 to 9999 (high-order digit:O blanking) 
or 
O to 5959 (high-order digit:O blanking) 
For stopwatch 
000 to 5959 (most significant digit only:O blanking) 

2. Input Signal 
1. Switch Signal 

Logical "L" --- VDD 
Logical "H" --- Vss 

2. TAPEPULSE Input Signal 
. Input signal of Vss-VDD(p-p) sinusoidal wave, square wave • 
. Chattering reject time : 5 usec. min. 

3. 50/60 Hz Input Signal 
Vss-VDD(p-p) sinusoidal wave, square wave. 

3. Output System 
. Segment output,OUT 1 P-ch open drain system. 

4. Description of Pins 
1. Pins for Tape Counter 

UP/DOWN: Input pin for selecting up-count or down-count of tape counter. 
TAPEPULSE: Count pulse input pin for tape counter. 
OUT 1: Output pin for controlling plunger, etc. by detecting coincidence 

of tape counter contents of all zeros with memory contents. 
MEMORY: Tape counter contents are memorized by applying 'H' level to this 

input pin. This input pin also signals tape stop output (OUTl) 
when memorized contents coincide with tape counter contents. 

DIRECT: Input pin for selecting operation mode of predivider preceding 
tape counter least significant digit to 1/5 or 1/1. 

SIX/DECADE: Input pin for selecting operation mode of tape counter to base-
60 or decimal notation. 

2. Common Pins for Tape Counter and Stopwatch 
STW/TAPE DISP:Input pin for selecting display of stopwatch or tape counter. 
RESET : Input pin for resetting tape counter or stopwatch counter to all 

zeros. Only counter whose display appears is reset. 
BLANKING: Input pin for causing all segment output pins to have high impe­

dance. 
3. Pins for Stopwatch 

START/STOP: Instruction input pin for operating or stopping stopwatch counter. 
fsELECT: Input pin for selecting 50Hz or 60Hz as reference input of stop­

watch. 
AC IN: Input pin for reference frequency (50/60 Hz) of stopwatch. 

5. Logical Functions 
1. UP/DOWN (Input) 

For up-count, make 'H'. 
For down-count, make 'L' (or open). 

2. TAPEPULSE (Input) 

918 

Display of 0 to 9999, 0 to 5959 is enabled by count pulse. Display is va­
ried ±1 by applying 5 pulses or 1 pulse to TAPEPULSE input. 



LM8523 

5 usec. chattering prevention circuit is built in this pin. 
3. DIRECT (Input·) 

4. 

Display is varied +l or -1 by applying 5 pulses to TAPEPULSE pin when 
this pin is made 'L' (open). 
Display is varied +l or -1 by applying 1 pulse to TAPEPULSE pin when 
this pin is made 'H'. 

SIX/DECADE 
When this pin is made 'L' (open), tape counter becomes decimal counter 
and display of 0 to 9999 is enabled by count pulse. 
When this pin is made 'H', tape counter becomes base-60 counter and 
display of 0 to 5959 is enabled by count pulse. 

5. Counter All Zeros Detection (OUT 1 Output) 
The moment tape counter contents are changed from 1 to 0, output dri­
ver OUT 1 stays "on" for approximately 200 to 400 msec., that is, OUT 1 is 
'H'. 

6. Memory Stop Detection (OUT 1 Output) 
The moment memory input is made from 'L' to 'H', tape counter contents 
(N) are memorized. When tape counter counts up as N + 1, N + 2, ----, 

N + k, and then counts down as N + k - 1, -----, N + 1, and the counter 
contents coincide with memorized value (N), OUT 1 output immediately 
stays "on" for approximately 200 to 400 msec., that is, OUT 1 is 'H'. 
When count-down is further started and counter contents are changed from 
1 to 0, OUT 1 output immediately stay "on" for approximately 200 to 400 
msec., that is, OUTl is'H'. 
When count-up is further started as O, 1, 2, -----, N - 2, N - 1 and 
counter contents coincide with memorized value (N), OUTl output imme­
diately stays "on" for approximately 200 to 400 msec., that is, OUTl is 
'H'. 
When memory pin is 'L', OUT 1 is "off", that is, OUT 1 remains 'L'. 

7. When memory pin is made 'H', operation in Item 6 is performed. 
8. OUT 1 Output 

Output pin for generating signal for count pulse 
er all zeros detection, memory stop detection. 
'H' for approximately 200 to 400 msec. 

zero detection, count­
Generated pulse stays 

(1) Output timing of OUT 1 
(a) Memory stop (Memory stop detection) 

Counter* 

Memory 

OUTI 

[
Counter* 

OUT I 

PLAY or REC ~ REWIND 

-=~~=-~~~~~=:~ .-----if--t----------->----
~--------~n_ 

--l-----!--
200 to 400 msec. 

* Contents of counter which counts tape pulse 

(b) Counter zero stop (Counter all zeros detection) 

In case· of REWIND 

Counter*--------· 

I 
OUTI 11_ __ 

--1-4- 200 to 400 msec. 
* Contents of counter which counts tape pulse. 
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(2) Output timing of OUTl (Detail) 
(a) Memory stop (Memory pin 'H', memory contents N) 

1'APEMJI,tE 

~[~rm~r ' 
0: OUT I Ir-----+: -2-00-----4-0_0_m_s_e_c_o_n __ _ 

----------------------~on 

~rcounter ___ ~ 

"'t OUT I --------' 

(b) 0 stop TAPEPULSE Counter 

TAPEPULSE 

~!Counter 
OUT I ----------

(c) Memory pin 'H' at the time of power ON 

Memory 

TAPE PULSE 

OUT I 

(d) Immediately after memory pin 'L' -- 'H' 

'I'AIBPUL::E 

Memory ______________ _ 

OUT I 

TAIBPULIB 

N 

________________________ ....... 
Memory---------~ 

OUT 

(e) Reset at the time of memory pin 'H' 

TAIBPULSE 

Reset 

OUT I 

Reset 

OUT I 

920 
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9. STW/TAPE DISP Input 
Stopwatch counter display when this pin is 'H', and tape counter display 
when 'L' · (open) . 

10. RESET Input 
Stopwatch counter contents become 0 when STW/TAPE DISP input pin of 
Item 9 is made 'H' and RESET pin is also made 'H'. 
Tape counter contents become 0 when STW/TAPE DISP input pin of Item 9 
is made 'L' (open) and RESET pin is made 'H'. 
This RESET pin is made 'L' when opened. 

11. Initial Clear Circuit: Counter Reset Function when Power Supply is turned ON. 
Internal reset circuit which turns flip-flop inside LSI such as tape 
counter, stopwatch counter into initial state the moment voltage is 
applied to LSI. Counter contents are all 0 at initial state. 

12. BLANKING Input 
All segments output is made 'L' by making this BLANKING pin 'L' (open) 
when display (LED) only is used in common with another LSI, e.g. digital 
clock. Display is also blanked by making this BLANKING pin 'L' in order 
to save power dissipation when energizing with battery, etc. 

13. START/STOP input 
When START/STOP pin is made 'H', display is varied +l per second . 

. When START/STOP pin is made 'L', display stops being varied +l. 
15 to 30 msec. chattering prevention circuit is built in this pin. 

14. fsELECT Input 
Frequency select pin is made 'H' when applying 50Hz to input pin of 
Item 13. 
Frequency select pin is made 'L' when applying 60Hz to input pin of 
Item 13. 

15. AC IN Input 
Commercial frequency (50/60 Hz) is applied to this input pin as referen­
ce frequency of stopwatch counter. Hysteresis circuit is built in this 
input pin. 

6. Precautions 
1. Input level at TAPEPULSE pin at STOP mode 

UP/DOWN select signal is inputted to the internal circuit of LSI only when 
TAPEPULSE is at "L". Therefore, if operated in the sequence of REWIND~ 
STOP ~RESET ~ PLAY (or F.F.) when TAPEPULSE is at "H" level 
at STOP mode, the display after RESET counts down once and then starts coun­
ting up as 0 ~ 9999 ~ 1 ----" 2 -----. (Refer to Fig. 1.) 
To avoid this operation mode, the TAPEPULSE generator must be designed so that 
output at STOP mode becomes "L". Fig. 2,3 are the examples of this circuit 
design. 

TAPEPULSE stops at "H" level. 

TAPEPULSE (pin13) 

!Timing of UP/DOWN selection UP/DOWN (pinl 1) 
~~~~~~~~~~~ 

RESET (pin I 0) n in LSI internal circuit 
~~~~~~~~~~ ~~~~~~~~~~~~ 

COIWl'ER =-=----------~~~===~ 0 0 0 0 'B 0 0 0 0 

Operation REWIND STOP (RESE:T) I PLAY 
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TAPEPULSE stops at "L" level. 

TAP~PULS8 (pinl3~ 

UP/DOWN (pin I!) __ ~---------' 

IBS!<:T (pin IO) 

COUNrER 

Operation R8WIND STOP (R8S8T) PLAY' 

.v 

922 

Fig. 1 Timing chart 

proto couple-r ......... to pinl3 
TAPERJLSE 

' ' ' 
:: 
i! 

i. .. 1; 

i: 
:: 
" :· : 

...................... -- ................ -· .. - .. ----- - ....................... ....... J! ................ - ....... ---- ·-··----· .......... .................. J 

@ 

Pulse generator Differentiation pulse 
generator 

® 

©~ 

@u If If Fig. 2 Example (1) of circuit to make 
TAPEPULSE "L" level at STOP 
mode/how to generate. ® __Jlc.. __ _,[l._ __ _,[l._ __ 

... -- · -.................. · ... ·· · ·-! r· -· -- .. -- -- · --- ............................... r£40i-,·-~ 
10k : i . 

! : to pintJ 
photo coupler , , TAPEPULSE' ,, 

Pulse generator' 

® 

® 

© - ......... ---' 

() i 
' 
' 

······- .. -··············-····· -· ....... J 
One shot pulse generator 

@ u LJ u-­
© __ ..... n.__~n._ __ !L_ 

Fig. 3 Example (2) of circuit 
to make TAPEPULSE "L" 
level at STOP mode. 
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7. LED Ori ver 

8~13V 

~ Cathode-common LED 

8. Digitron Driver 

----, Vss 

12V 

9. Application Circuit (1) 
Functions (1) 

(2) 
(3) 

(4) 

Pulse generator 
(coupled with 

ta e hub) 

AC~11 50~ 

Tape counter 
Stopwatch 
Zero stop (at REW) 
Memory stop (at FF, PLAY REW) 

Cathode-common 
LED (red) 

DOaDO 
I_! U 0U u 

SL·1476·04 
SL·i444--04 

Colon 

< "' 
TAPE PULSE ~-~ - .... a. 

!!! 
:!! c 

UJ 

~ 
z O'.S a. :;: UJ ... < 
8 c UJ -!::: 

c .w 0:- x VJ :;: 
? UJ Iii ::> ill a: 

;:: 
::::> 
0 

"' z 
~ ;;: 

z 
< a; -' 

"' :E 

' 

Basic functions~ _____ i:_o_p~_i_o_n __ f_~~-~.:1:£l;mcement in functions 

Switches on operation panel 
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Application (3) 
Function : Repeat play PLAX 

(0 REW memory point) 

•V 

REPEAT 

--:i.___r 
i.-tw--J tw min =o. 5sec 

V55 

1--+------1MEMORY 

CUTI 

LMB523 

~---+--------11-----------+-~RESET 

PLAY IN REWIN 

Tape mechanism 

Control logic 

PLAY OUT REW OUT 

Yoo 

To tape mechanism 

If REPEAT switch is turned ON at PLAY mode, REPEAT mode is 
set, and if REPEAT switch is turned ON again at any opera­
tion mode, REPEAT mode is reset. 
If PLAY starts with 0, REPEAT operates normally, but if PLAY 
starts with memory point, REPEAT does not operate notmally . 

• If counter is reset, REPEAT mode is reset. 
After power is turned ON, REPEAT mode is reset. 
PLAY ~REW switchover is designed to occur before the re­
ading of counter becomes memory point +l. 

Counter __ N_-_1 ~x~ __ N_~x N .. 1 N: Memory point 

OUTl __ _f1__ 

PLAY 

Mode 
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numbering starts with CD assigned to the pin located, in a 
counterclockwise direction, immediately after the index 
point and turns counterclockwise. 

OTHER APPLICATIONS 





C MOS SI GATE LSI 

~ 
~ 

PLL For Cordless Telephone 

® 1634 

Functions : 
On-chip PLL for transmission/reception 
On-chip digital unlock detector (only PLL for transmission) 
5.0kHz/4.4kHz output pins for guard tone 
Standby function 

Absolute Maxi.lull Ratings at Ta=25°C,Vss=OV unit 
-0.3 to 6.5 Maximum Supply Voltage VDDmax v 

Maximum Input Voltage VImax All__!nput pins -0.3 to Vnn+0.3 v 
Maximum Output Voltage Volmax F1,F2 Output OFF -0.3 to +6.5 v 

v02max Output pins other -0.3 to Vnn+0.3 v 

Output Current 
Allowable Power Dissipation 
Operating Temperature 
Storage Temperature 

Allowable Operating Conditions 
Supply Voltage VDD 
"H"-Level Input Voltage VIH1 
"L"-Level Input Voltage VIL1 
"H"-Leve1 Input Voltage VIH2 
"L"-Level Input Voltage VIL2 
Input Frequency fIN1 

fIN2 

Input Amplitude 
fIN3 
VIN1 
VIN2 
VIN3 

I2UT 
tha~VouT(1) 
F1~F2bLDT 0 to 3.0 mA 

P max Ta-75 C mW 
Topg -30 to +75 OC 
Tstg -40 to +125 OC 

at Ta=25°C,Vss=OV min typ max 
3.0 5.5 

D1 to D4,SB 0.7VDD VDD 
n 0 0.3VDD 

R/B 0.9VDD VDD 
n 0 0.1VDD 

PIT;Vrn=0.1Vrms 10 27 
PIR; n 30 42 
XIN;VrN=0.3Vrms 5.010.24 11.0 
PIT;frn=27MHz 0.1 
PIR;frn=42MHz 0 .1 
XIN;frn=11MHz 0.3 

Case Outline 3007A-D18IC 
(unit:mm) 

,. IO 

O. 3VDD 
0.3VDD 
0.3VDD 

1fili::. 
~=;;=;=;=;=r=;=;=r;=;=r=;=;FF!.,...-1~ 

--~~ 
w--~~~~~~-;--r~I .. 

0.5 1.2 2.54 SA:lYO: DIP18 

unit 
v 
v 
v 
v 
v 

MHz 
MHz 
MHz 

Vrms 
Vrms 
Vrms 
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Electrical Characteristics at Ta=25°C, under Allowable Operating Conditions 
min typ max 

"H"-Level Input Current IIH1 XIN;VI=Voo 20 
"L"-Level Input Current IIL1 XIN;VI=Vss 20 
"H"-Level Input Current IIH2 PIT,PIR;VI=Voo 40 
"L"-Level Input Current IIL2 PIT_!_PIR;VI=Vss 40 
"H"-Level Input Current 1IH3 SB,BfB; VI=Voo 10 
"L"-Level Input Current In3 SB,R/B;VI=Vss 10 
"H"-Level Input Current Irn4 D1 to D4;VI=VDD 25 130 500 
Input Floating Voltage VIF D1 to D4;0pen 0.1VDD 

XIN;VDD=4.3V Feedback Resistance Rf1 1.0 
Rf2 PIT,PIR; II 0.5 

"H"-Level Output Voltage VOH1 PDT,PDR;Io:0.5mA VD0-1.0 
"L"-Level Output Voltage VOL1 PDT,PDR;Io=0.5mA 
Output OFF Leak Current Ioff1 PDT,PDR;Vo=VDo/Vss 0.01 
"H"-Level Output Voltage VOH2 LDT;Io=1mA VDo-1.0 
Output OFF Leak Current Ioff2 LDT;Output OFF Vo=Vss 
"L"-Level Output Voltage v0L2 ~,F2;Io=1mA 
Output OFF Leak Current Ioff3 F1,F2;0utput OFF Vo=5.5V 
"H"-Level Output Voltage v0H3 XOUT 
"L"-Level Output Voltage v0L3 XOUT 
Current Dissipation IDD1 (C3)Voo=3.0V 4 

IDD2 (C3)Voo=4.5V 7 
IDD3 (C3)Voo=5.5V 13 

Pin Assignment 

IDD4 (C2)Voo=3.0V 3 
5 IDD5 (C2)Voo=4.5V 

IDD6 (C2)Voo=5.5V 10 

(C3):XIN=10.24MHz,Xtal connected 
PIT=27MHz 100mVrms 
PIR=42MHz 100mVrms 
R/B=VoD•SB=VoD•Other pin open 

(C2):XIN=10.24MHz,Xtal connected 
PIR=42MHz, 
R/B=V00 ,SB=Vss•Other pin open 

Equivalent Circuit Block Diagram 

PIT 

XOUT XIN 

R/B VDD XIN 
I 

58 PIR XOUT 

I Fl TEST 

F2 PDR PIR I 
Dl vss 

D2 PDT 
VOil~ 

vss TI LDT 
D3 LDT =+ D4 Pl T 

930 

1. 0 
1.0 

5.0 
1. 0 
5.0 

unit 
uA 
uA 
uA 
uA 
uA 
uA 
uA 
v 

Mohm 
Mohm 

v 
v 

nA 
v 

uA 
v 

uA 
v 
v 

mA 
mA 
mA 
mA 
mA 
mA 
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Sample Application Circuit 

~~--+-~~-<J~OlcHz 

(R):REMOTE UNIT 
(B):BASE UNIT 
Each value (Hz) is 
for 1 channel. 

V00 : TX, RX, PLL are operated. 

When 5.0kHz/4.4kHz pins are not used, 
connect these pins to ·V SS. 

Vss: Only RX PLL is operated. 

Pin Description 
F1: 5.0kHz output. When not used, 
F2: 4.4kHz output(10.24MHz-2304). 
VDD•Vss: Power supply. 
XIN,XOUT:Crystal resonator (10.24MHz). 
Q1 to D4:Channel select pin. 

connect to Vss· 
When not used, connect to Vss· 

RIB: Base unit/remore unit select pin. 
~/B="O"(Vss> •••••. Remote unit 
R/B="1"(V00 ) .•.•.. Base unit 

SB: Used to stop the TX PLL at the st~ndby mode to minimize current 
dissipation. 

PIT: 
PIR: 
PDT: 
PDR: 
TEST: 
LDT: 

SB="O"(Vss> •••.•• Standby mode. Only the TX PLL is operated. 
The charge pump enters a high-impedance mode. 

SB="1"(VDD) .•••• The TX, RX PLL are operatd. 
TX programmable divider input pin. 
RX programmable divider input pin. 
TX charge pump output pin. 
RX charge pump output pin. 
LSI test input pin. Connected to Vss· 
TX PLL unlock signal output pin. 
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When the phase difference becomes tz>C=6.25usec.) or more, 5.6msec. output pulse 
is delivered at the LDT pin. 

to to 

Reference divider 
Yoo 

vss 
vtll 

Programmable divider 
Vss 

VDD 
LDT 

floating -----

L \tlD 
Reference divider 

vss 

Programmable divider VIX> 

1--- VsS 

T YOO 
LDT 

5.6ms----J 

Table o~ Frequency Division 

D 

1 

0 
1 

0 

1 

0 

INPUT 
c 
H 

102 03D4 
0 0 0 1 
1 0 0 2 
1 0 0 3 
0 1 0 4 
0 1 0 I 5 
1 1 o I 6 
1 1 o I 7 

---~QIOT!__~R I B= 'O '.J____ __ __!3AS E CRIB= ~-'~)--------1 
X(fref=2.5kHz) RXCf ref=5kHz) TX(fref=2.5kHz) XCfref=5kHz) 

:::·~r.:c:,--,.. ·-: ,',',', r- ~=,':, l : ,',',', • -: ;,',', . 
:::::~::::::11::~: ~~:_:_;~ ;::~ ~:::;~-1 ~~:~~~ :~~~ ~~:~~~ ;~~~ 

f--
r-...! 

( 

4 
4 
4 
4 
4 
4 
4 

9.860 24.9300 9972 35.975 7195 46.670 23.335 9334 39.165 7833 
9.77024.88509954 36.0157203 46.710 23.3559342 39.0757815 
9.87524.937519975 36.0357207 46.730 23.3659346 39.1807836 
9.830 24.915019966 36.075 7215 46.770 23.385 9354 39.135 827 
9.890124.945019978 36.135 7227 46.830 23.415 9366 39.195 7839 

0 9.930 24.9650 9986 36.175 7235 46.870 23.435 9374 39.235 7847 0 0 1 8 4 
1 9.990124.995019998 36.235 7247 46.930/ 23.465 9386 39.295 859 
0 9.970124.985019994 36.275 7255 46.970' 23.485 9394 39.275 855 
1 9.97024.98509994 36.2757255 46.970 23.4859394 39.2757855 
0 9.970124-985019994 36.275 7255 46.970 23.485 9394 39.275 7855 
1 9.970124.9850 9994 36.275 7255 46.970 23.485 9394 39.275 7855 
0 9.97024.985019994 36.2757255 46.970 23.4859394 39.2757855 
1 9.970124.985019994 36.275 7255146.970 23.485 9394 39.275 7855 

[_C!__ _ _Q__O_.Q_bQ_l_4~_!_'U.9J2_4._98_5_q_j9_?2~ -~27~7252_,_.!!E...:J.1.9 23.485 9394 .!9..275 7~5 

0 0 1 9 4 
1 0 1 10 4 
1 0 1 110 4 
0 1 1 10 4 
0 1 1 10 4 
1 1 1 10 4 
1 1 1 10 1 4 
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LC7350, 
7351 

CMOS LSI 

Pulse Dialer 

3007A 30218 

® 1529 

The LC7350(18-pin package)/LC7351(20-pin package) are redial function-provided 
pulse dialer C-MOS LSI's for use in pushbotton telephones. 

Features 
(1) Low voltage C-MOS process for direct operation from telephone line. 
(2) Possible to use single contact or standard 2-of-7 key pad. 
(3) Contains inexpensive R-C oscillator (fosc=5kHz typ.). 
(4) Two selections of output pulse rate (20pps or 10pps). 
(5) Two selections of output pulse break/make ratio (1.5 or 2). 
(6) Two selections of inter-digit pause (400ms or 800ms (Note)). 
(7) Provides PBX redial mode ("#" key) with access code (2 digits or less). 
(8) Contains 20-digit FIFO (First-In-First-Out) buffer memory. 
(9) Key touch tone output (1250Hz/625Hz alternating pacifier tone) capability 

for LC7351(20-pin package). 
( 10) Supply.voltage/operatingtemperature ---- VDo=1.5 to 3.5V/Topg=-30 to +10°c 
(11) Operating current---- Ioo=100uAmax(v00 =3.5VJ, I00=20uAmax(v00=1.5V) 

(Note) 

Pin Assignment 
N 

2 ~ 
"- ~ Cl er: I~ "' .... N a: Cl :>: "' u u u e Cl > "' > 

Case Outline 3007A-D18IC 
(unit:mm) 

,, IO 

1:.:fili· '==r'TT=i=r=T=r=i=i=M'"'M"=n=~~-1~ . 
-~ ..... 

------------~~~ 
---1'"' 

0.5 2.54 SANYO: DIPlB 

N 

2 "' 
"- ~ Cl a: I~ "' I~ "' N Cl :>: "' u u ;:; e 15 > ., > 

Case Outline 3021B-D20SIC 
(unit:mm) 

~:: :: : : : : jt[[[i 
~; 

0.5 1.2 2.54 SANYO: DIP20S 
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Equivalent Circuit Block Diagram 

R4 

RI 

~ 

Writ< Logic 

0 "' 0 
'-' li! a: 

a. 0 

~ e 
l!i 

LC7350,7351 

"' -"'· a:: 
~ 

Dial Pu!~ 
Logic 

MutE Logic 

voo Vss· 

15 12 LC7351 ~~~~~~~~~~~ -~~~~~~~~--. 

8 a: 

Function Table 

Function Pin Name 

Dial Pulse Rate DR20/10 

Make/Break Ratio 

Inter-Digit Rause IDP v 

934 

"' 0 
'-' a: 

Control logic 

e ~ ~ 1~ g ~ It 
i1 0 

Dial Pills< 
Logic 

f('1~~i~1~r~1 j TONE 

=:;_i~TEST 

( fosc=5kHz) 

Selection 
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Timing 

Keyboard Inter~ace 
Standard 2 of 7 Keyboard Single Contact Keyboard 

m<dianical linkage 

(i)--- -(2)- - -{!)--L, 
Y Y I ~~RI 

r{\ ___ ;h_I --~- -, y y y --<>""'o--- R2 

¢----¢----©- - ->~-- R3 

I I I 

COMMGI 
leaw f\catng 

or 
cornet to Voo 

! ~---~--
1 

C1 

I/ 
r 

C2 

1-/, RON f I kO. I (oontact resistancr:) 

C3 

Cl C2 

Absolute Maximum Ratings at Ta:25°C,Vss=OV 
Maximum Supply Voltage VDDmax 
Maxinum Input Voltage v1max 
Maximum Output Voltage v8max 
Allowable Power Dissipation P max Ta--30 to +70°c 
Operating Temperature Topg 
Storage Temperature Tstg 

C3 

-0.3 to +5.5 
-0.3 to VDD+0.3 
-0.3 to VDD+0.3 

150 
-30 to +70 

-40 to +125 

unit 
v 
v 
v 

mW 
OC 
OC 
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Allowable Operating Ranges at Ta=-30 to +70°C,Vss=OV 
Supply Voltage VDD 
nHn-Level Input Voltage VIH1 

VIH2 
VIH3 

nLn-Level Input Voltage VIL1 
VIL2 
VIL3 

External Constants for R0 
Oscillation Guaratee 

R1,R2,R3,R4,c1,c2,c3 
OFF-HOOK,TEST(LC7351 only) 
BMR1.5/2.0,DR20/10,IDP 
R1,R2,R3,R4,C1,C2,C3 
OFF-HOOK,TEST(LC7351 only) 
BMR1.5/2.0,DR20/10,IDP 

min 
+1.5 

0.7VDD 
o.svDD 
o.9vDD 

typ max unit 
+3.5 v 

VDD V 
VnD v 
vDD v 

o.3vDD v 
o.2vDD v 
0.1VDD V 

300 360 kohm 
220 360 kohm 
270 396 pF 
360 396 pF 
820 1650 kohm RI 

(LC7350) 
(LC7351) 
(LC7350) 
(LC7351) 
(LC7350) 
(LC7351) 

Vss 
Vss 
Vss 
176 
176 
243 
243 
675 
675 1200 1650 kohm 

Oscillation Frequency 
Key Contact Resistance 
Keyboard Capacitance 

rosc Rco2 
RKI 
CK! 

Electrical Characteristics at Ta:25t2dc,vws=OV •vccCpin) 
nHn-Level Input Current IIH1 VIN=VDD• 1.5 to 3.5V,(*) 

IIH2 n ,*1.5V,(R1,R2,R3,R4) 
n ,•3.5v,c n ) 

"Ln-Level Input Current IIL1 VIN=v55 ,•1.5 to 3.5V,(*) 

5.0 kHz 

min typ 

3.0 

-1.0 

1.0 kohm 
50 pF 

max 
1.0 

60 

-3.0 IIL2 n ,•1.5V,(TEST) 
n ,3.5V,(TEST) -140 

unit 
uA 
uA 
uA 
uA 
uA 
uA 

"Ln-Level Input Floating VIFL 
Voltage 

Input pin open,•1.5 to 3.5V, v55 o.3vDD-o.3 
(R1,R2,R3,R4) 

v 

"Hn-Level Output Voltage v0H1 IoH=20uA, • 1. 5V' (DPO,MUTE) 
IoH=125uA,*3.5V,( n ) 

VoH2 IoH=20uA,•1.5V,(TONE) 
IoH=125UA,•3.5v,~ _)_ 

nLn-Level Output Voltage v0L1 IoL=20UA,*1.5V 1 (DPO,MUTE) 
IoL=125uA,*3.5V,( n ) 

Operating Current 

Quiescent Current 

Frequency Deivation 

Data Hold Voltage 
Data Hold Current 

936 

VOL2 IoL=20uA,•1.5V,(TONE) 
IoL=125uA,*3.5V,( n ) 

IDD1 DR=10pps,•1.5V,(VDD) 
All output pins:open,•3.5V(VDD) 

IDD2 OFF-HOOK=VDD•All output pins: 
open,•1.5 to 3.5V,(VDD) 

..t:.fo/fo Ro=300kohm,Co=270pF,RI=820kohm 
220 , 360 , 1.2Mohm 

*1.5 to 2.5V,(RCI,RC01,RC02) -3 
*2.5 to 3.5V,( n ) -3 

VDR (OFF-HOOK=VDD• (VDD) ,.o 
IDR All output pins:open,•1.0V,CVDD)) 

(*):OFF-HOOK,RCI,DR20/10,BMR1.5/2.0 1 IDP 

0.1 

0.4 
0.4 
0.4 
0.4 
20 

100 
1.0 

+3 
+3 

0.4 

v 
v 
v 
v 
v 
v 
v 
v 

uA 
uA 
uA 

% 
% 
v 

uA 



CMOS LSI 

Pulse Dialer 

3007A 

General Description 
The LC7352(18-pin package) are 

for use in pushbutton telephones. 
I Key Scan Polarity : Low active) 

redial function-provided pl.llse"c;lialer C-MOS LSI's 
(Dial pulse output, mute outpl.lt"' ()pen drain type 

Features 
1. Low voltage C-MOS process for direct operation from telephone line. 
2. Possible to use single contact or standard 2-of-7 key pad. 
3. Contains inexpensive R-C oscillator (fosc=5kHz typ.). 
4. Two selections of output pulse rates (20pps or lOpps). 
5. Two selections of output pulse break/make ratios (1.5 or 2). 
6. Two selections of inter-digit pause (400ms or 800ms (Note 1)). 
7. Provides redial mode ("#" key 3 digits to 20 digits) with access code 

(2 digits or less) meeting PBX requirements. 
8. Contains 20-digit FIFO (First-In-First-Out) buffer memory. 
9. Supply voltage/operating temperature --- VDD=l. 5 to 3 .5V/Topg=-30 to +70°C 

10. operating current IDo=lOOuA max. (VDD=3.5V) ,IDD=20uA max. (VDD=l.5V). 
11. Data hold voltage --- VDR=l.OV, Data hold current IDR=0.4uA (VDD=l.OV) 

Pin Assignment 

RC! 

RC01 

RC02 

CJ 

C2 

Cl 

!DP 

DR 20/ 10 

voo 

BMR lSI 2 

MUTE 

Case Outline 3007A-D18IC 
(unit: mm) 

,, 10 

0.5 1.2 2.54 SA:lYO: DIP18 
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LC7352 

vDD Vss 
r - - - - - - - - - - - - - - - -@- - -[!Q]- - - - - - - - - - - - - - - -1 

VDD 

t3 
a: 

938 

Write 
Logic 

Key 

Input 
Logic 

Keyboard 

Scan 

.... N 
0 0 
0 0 a: a: 

0.. 
0 

20 Digit 

RAM 

R/W Address 
Logic 

Control 

Logic 

$2 N ...... ...... 
0 in 
N .... 
a: a: 
0 ii 

:.:: 
0 
0 ::c 
i1. u. 
0 

Read 

Logic 

Dial 

Pulse 

Logic 

Mute 

Logic 

BLOCK DIAGRAM( LC 7352) 

I 
I 
I 
I 
I 
I 

VDD 1 

I 
I 
I 
I 



Function 

Dial Pulse Rate 

Make Break Ratio 

Inter-Digit Pause 

OFF-HOOK 

I 
I 

Pin 

Name 

DR20/10 

BMRl.5/2 

IDP 

LC7352 

Function Table 

Input 

Logic Level 

Vss 

VDo 

vss 

VoD 

~ 
Vss 

VDD 

TIMING 

MIN 7ms (TYP.) ----""1 

(f 0 sc=5KHz) 

Selection 

lOPPS·( tDp=lOOms) 

20PPS(tDp=50msl 

Make=33l(\),Break=66~(\) 
3 3 

Make=40(\),Break=60(\) 

D.P.R=lOPPS: D.P,R=20PPS 
I 

I 
trop=4ooms trop=aooms ' I 

! 
--:,--

trop=4QQIDS ""'! t1Dp=2ooms 
I 
I 

KEY INPUT ----r--L:~~~~~~~~~~~ 

RC02 

I 
I 

__J____ruuw---- SKHz Oscillation - - - - - - - - - - - - -
I 
I 
I 

COLUMN SCAN (C1 ): 

1 

I 
I 

Q.4ms 
I I 
~ 

- - - - - - 1.66KHz SCAN. -------JULJ----
~ i- ' 
Q.2ms__J 

1 

I 

MUTE -Hi-Z I 

(MUTING OU0(Pli'tT1 

::-----:i ~ --- - 1 / 2 t DP. 

1a.sms .... iT_Y_P.--.:Jr-4--'-:--'F 1 ' 2 toP..:~-·i;..-__ -.,,_:'.JfF'' 
I I I I 

I 
I 

I top I I 
I ~ 

....,..,.,......_1,___...__ _ _.;...1 --<·~ I ,, 
DPO -Hi -Z f , I -11 1 .... ------1 
( DIAL PULSE--OUTPUT) t10p : ~~ 

1., <'"I I ...,.__ __ 

: lwl~I 
I~ l LI.I I 
<( 0: 
:I: m 

tIDP 
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LC7352 

Keyboard Interface 

Standard 2 of 7 Keyboard 

Mechanical Linkage 

CD- --0---(3)- - .! _10-- RI 
I I I 
I I I 

0- --0- --0- - -lo- R2 
I I I 
I I I 

0---0---0-- -]0- R3 
I I 

I I I 
I , 

: 0 ---\JO - - - l 0- R4 

I : 
COMMON<l-~_L:-.-~~--1.--,~~-----,1-----,~~ 

940 

[
Leave 0~1oating J 
Connect to Vss 

111 

I I 
L_ L-- L_ 

I I I 

Single Contact Keyboard 



LC7352 

Absolute Maximum Ratings 
Ta=25°c±2°C,Vss=OV 

Characteristic Symbol Conditi.ons Limits 
Unit 

MIN TYP MAX 

Supply Voltage voo -0.3 +5.5 v 

Input Voltage Vr -0.3 voo+0.3 v 

Output Voltage Vo -0.3 Voo+0.3 v 

Allowable Power Po Ta=-30 to 150 mW 
Dissipation +70°C 

Operating Topg -30 +70 oc 
Temperature 

Storage Tstg -40 +125 oc 
Temperature 

Allowable Operating Ranges 
T a=- + , 1ss= ov 

Characteristic Symbol Conditions 
Limits 

Unit Pin Names 
MIN TYP MAX 

Supply Voltage Voo +1.5 +3.5 v 

VIH(l) o. 1v00 Voo v 
Rl,R2,R3,R4 
---

High-Level Input 
Cl,C2,C3, 

Voltage VIH(2) o.sv00 Voo v OFF-HOOK 

VIH(3) o.9v00 Voo v BMR1.5/2,DR20/10 
IDP 

VrL(l) Vss 0.3Voo v Rl,R2,R3,R4, 
Cl,C2,C3, 

Low-Level Input 
Voltage VIL(2) Vss o. 2Voo v OFF-HOOK 

VIL(3) Vss o.1voo v 
BMR1.5/2,DR20/10 
IDP 

KO. ~~ Ro 176 300 220 360 
Rr .JRCI External Constant 

for Oscillation Co 243 2/0 360 396 PF ~kRco1. 
Guarantee /lo 

W. .q11co2 
RI 675 820 1200 1650 !<Cl 

~ 

Oscillation fosc 5.0 KHz RC02 
Frequency 
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LC7352 

Electrical Characteristics 

Characteristic Symbol I Conditions 
Limits 

Unit Pin Name 
I VDD min typ max 
I 

High-Level Irn(ll I Vrn=Vnn 1.5 1. 0 uA OFF-HOOK,RCI 
Input Current to BMRl. 5/2, IDP 

i 
3.5 

DR20/10 
I 

Low-Level IIL(l) ! Vrn=Vss 1. 5 -1.0 uA OFF-HOOK,RCI, 
Input Current to DR20/10 ,BMRl.5 

3.5 
IDP 

1.5 -3. 0 ----
IIL(2) VIN=Vss 3.5 -60 

uA Rl , R2 , R3 , R4 

High-Level Input Input pin 1t- 5 o. 7V00+o. 3 
----

VIFL Von v Rl,R2,R3,R4 
Floating Voltage open 3 .CS 

Output Off-leak 
Output Tr: 1. 5 

lo -----
Current IoFF OFF 1.0 uA DPO,MUTE 

Vo=VsSJ>Voo 3.5 

Low-Level IoL=20uA 1. 5 0.4 v DPO,MUTE 
Output Voltage VOL IoL=l25uA 3.5 0.4 

Operating IDD(l) 
.DR=lOPPS 1. 5 20 
.All out- 3.5 100 

uA Voo 
Current 

put pins: 
No load 

Quiescent IDD(2) 
.OFF-HOOK 

Current =Von 1.5 
.All out- to 0.1 1.0 uA Von 
put pins 3.5 
---No load 

Fo 3ro 2 2><g- 1t:a5 -3 +3 
Frequency 2.5 

% RCI 

Deviation Lifo,i0 Co 270 360 
2.5 RC01 

RI 820 1200 3t?5 -3 +3 % Rco2 

Data Hold Voltage VDR 
.OFF-HOOK 

1.0 v 
=Von 

Von .All output 
Data Hold Current IoR pins--- 1.0 0.4 uA 

No load 
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LC7353, 
7354 

General Description 

~4 .1\' ,,v·· 
3007A 30218 

C MOS LSI 

Pulse Dialer 

® 1585 

The LC7353( 18-pin package)/LC7354(20-pin package) .are redial function-provided 
pulse dialer C-MOS LSI's for use in pushbutton telephones. (Dial pulse output 
(DPO), MUTE OUTPUT(MUTE): Open drain type). 

Features 
1. Low voltage C-MOS process for direct operation from telephone line. 
2. Possible to use single contact or stancard 2-of-7 key pad. 
3. Contains inexpensive R-C oscillator (fgsc=5kHz typ.). 
4. Two selections of output pulse rate (2 pps or 10pps). 
5. Two selections of output pulse break/make ratio (1.5 or 2). 
6. Two selections of inter-digit pause (400ms or 800ms (DR=10pps). 
7. Provides PBX redial function ([!]key, 3 digits to 20 digits) with access 

code (2 digits or less). 
8. Contains 20-digit FIFO (First-In-First-Out) buffer memory. 
9. Key touch tone output (1250Hz/625Hz alternating pacifier tone) capability 

for LC7354 (20-pin package). 
10. Supply voltage: VDD=1.5 to 3.5V, Operating temperature: Topg=-30 to +10°c. 
11. Operating Current: IDDmax=100uA/VDD=3.5V, 

2ouA/VDD=1. sv. 
12. Data hold voltage: VDR~1.0V, Data hold Current: IDR~0.4uA(VDD=1.0V) 

Pin Assignment LC7353 ~ 

0 s 
OCu~l~i~~ 

Case Outline 3007A-D18IC LC7353 
(unit:mm) 

JI IO 

1:::ITJi: . b,."Ti=;=;=irr=T"""",....=;=r=ro;=~_i~ 
--~ ..... 

0.5 1.2 2.54 SANYO: DIP18 

Case Outline 3021B-D20SIC LC7354 
(unit: mm) 

~:::::: ::)f( 
~; 

o.s 1.2 2.54 SANYO: orr2os 
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LC7353,7354 

Equivalent Circuit Block Diagram 

LC7353 

voo 

tt~ R4 

RI 

Cl tt·= I 
C2 

C3 

;::; 8 
N a. 

0 ~ 

~ 
0 e a: !i! <:: a: :;;: '.':: a: a: a 

~ 

voo vss 
~-15-frz 

LC7354 

Cl 

C3 
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Function Tab_l_e __ _ 

Timing 

Key Input 

10NE 

RC02 

DPO 
Dkll Pulu 
Output 

LC7353,7354 

Keybo 2 of ard Inter~ace 7 KeYboard 
Standard 

mcchClnk:a \ I inkag< 

Single Keyboard Contact 
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LC7353,7354 

Absolute HaiimDI Ratings at Ta=25±2°C,Vss=OV 
Maximum Supply Voltage Vnnmax 
Maximum Input Voltage VImax -0.3 

-0.3 

unit 
v 
v 
v Maximum Output Voltage v0max 

Allowable Power Dissipation Pdmax Ta=-30 to +10°c 

-0.3 to +5.5 
to +Vnn+0.3 
to +Vnn+0.3 

150 mW 
-30 to +70 °c Operating Temperature Topg 

Storage Temperature Tstg -40 to +125 °c 

Allowable Operating Ranges at Ta=25°C min typ max unit 
+1.5 +3.5 v Suppl~~Voltage VDD 

"H" Level Input VIH1 
Voltage VIH2 

VIH3 
"L" Level Input VIL1 
Voltage VIL2 

VIL3 
Ro 
Co 
RI 

R1,R2,R3,R4,C1,C2,C3 
OFF-HOOK,TEST 
BMR1.5/2.0,DR20/10,IDP 
R1,R2,R3,R4,C1,C2,C3 
OFF-HOOK,TEST 
BMR1.5/2.0,DR20/10 1 IDP 

0.7Vnn VDD v 
0.8VDD VDD V 
0.9Vnn VDD v 

Vss 0.3Vnn v 
Vss o.2Vnn v 

~~~ (3001 ~2~)· 1;RB koh~ Oscillation 
Guaranteed 
External 
Constants 

Oscillation 
Frequency 
Key Contant 
Resistance 
Keyboard 
Capacitance 

fosc Rco2 

Rn 

CKI 

243 270 o 360 396 pF 
675 820 200 1650 kohm 

5.0 kHz 

1.0 kohm 

50 pF 

Electrical Characteristics at Ta:25±2°c,Vss=OV,Vnn=See a, b, c, d defined below. 
min typ max unit 

"H" Level Input IIH1 vIN=Vnn• btod OFF-HOOK,RCI, 1.0 uA 
Current DR20/10 

BMR1.5/2.0,IDP 
IIH2 VrN=Vnn• b R1,R2,R3,R4 3.0 uA 

n d n 60 uA 
"L" Level Input IIL1 vIN=Vss• btod OFF-HOOK,RCI, -1.0 uA 
Current DR20/10, 

BMR1. 5/2. 0, IDP 
IIL2 vIN=Vss• b TEST -3.0 uA 

n d n -140 uA 
"L" l.evel Input VIFL Input pin open, Vss o.3Vnn-0.3 v 
Floating Voltage btod R1,R2,R3,R4 
"H" Level Output VoH IoH=20uA b TONE Vnn-0.5 v 
Voltage IoH=125uA d II Vnn-1.0 v 
Output Off-leak IoFF Output tr. OFF, DPO,MUTE 1.0 uA 
Current Vo=VsstoVDD' 

btod -----
"L" Level 0.4 Output VOL1 IoL=20uA b DPO,MUTE v 
Voltage IoL=125uA d n 0.4 v 

VOL2 IoL=20uA b TONE 0.4 v 
IgL=125uA d n 0.4 v 

Operating Current Inn1 (D =10pps, ) b V~D 20 uA 
All output d 100 uA 
pins:No load 
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LC7353,7354 

min typ max unit 
Quiescent Current 1DD2 OFF-HOOK= btod VDD 0.1 1.0 uA 

VDD•All 
output pins 
:No load 

Frequency 6f0 kohm/pF) btoc RCI,RC01,RC02 -3 +3 % 
Deviation /fo R0 300 220 ctod -3 +3 % 

C0 270 360 
Rr 820 1200 

Data Hold Voltage VDR (0 F-HOOKo ) VDD 1.0 v 
VDD•All 
output pins 
:No load 

Data Hold Current 1DR 
n a VDD 0.4 uA 

~VDD;a=1.0V,b=1.5V,c=2.5V,d=3.5V 
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LC7355, 
7356 

CMOS LSI 

Pulse Dialer 

3007A 3008A 

® 1586 

General Description 
The LC7355(18~pin package)/LC7356(20-pin package) are redial function-provided 
pulse dialer C-MOS LSI's for use in pushbutton telephones. (Dial pulse output 
(DPO), mute output(MUTE): Open drain type). 

Features 
1. Low voltage C-MOS process for direct operation from telephone line. 
2. Possible to use single contact or standard 2-of-7 key pad. 
3. Contains inexpensive R-C oscillator (fgsc=5kHz typ.). 
4. Two selections of output pulse rate (2 pps or 10pps). 
5. Two selections of output pulse break/make ratio (1.5 or 2). 
6. Four selections of inter-digit pause (500/400msec:20pps,1000/800msec:10pps) 
7. Redial function ( 3 digits to 20 digits) available with !IJ key. 
8. PBX redial function available with access code ( 2 digits or less). 
9. Supply voltage: VDD=1.5 to 3.5V, Operating temperature: Topg=-30 to +70°C. 

10. Operating Current: IDDmax=100uA/VDD=3.5V, 
20uA/VDD=1. 5V. 

11. Data hold voltage: VDR?1.ov, Data hold Current: IDR~0.4uA(VDD=1.0V) 

Pin Assignllent LC7355 

Case Outline 3007A-D18IC LC7355 
(unit:mm) 

" 10 

0.5 1.2 2.54 SANYO: DIP18 

948 

LC7356 

Case Outline 3008A-D20IC 
(unit:mm) 

~: : : : : : : : J!ifili 
~; 

0.5 l2 2.54 SANYO: DIP20S 

LC7356 



LC7355,7356 

Equivalent Circuit Block Diagram 

voo vss 
..-~~~~~~~~~~?-')~?-~~~~~~~~~ 

LC7355 

VDD tt .. R4 

RI 

R2 

MUTE { 1~-

4} 3 state inwr1<r 

voo vss 
.-~~~~~~~~~~Y~---?.-u~~~~~~~--. 

LC7356 
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LC7355,7356 

Function Table Cfosc=SKHz) 

Timing 

K<y lnp.rt 

TOI£ 

RC02 

Column Scan 
Cl 

MUTE 
Muting OUtput 

Pin Input Selection Function 
Name Logic Level 

V55 lOPPS(top=lOOms) 

Dial Pulse Rate DR20/10 
Voo 20PPS(top•SOms) 

vss Make•331(\),Break•66~(\) 
3 3 

Make Break Ratio BMRl. 5/2 
Voo Make•40(\),Break•60(\) 

----------
D.P.R=lOPPS: D.P.R•20PPS 

' 
Inter-Digit Pause !DP 

I 
tiop•40oms vss t10p•80oms . 

' : 
voo t rnp•40oms ~ tiop•2ooms 

\ 

7m~in I 7mscc min 1 I 

KEYm-i ~m--i~---------
1 I 6.4ms I I 6.4ms<e 

MJL___Jl_JlJ1111.___~~-
1--1.:zsk~ l--1.2skHz -----j 

•••••••••••••• SkHz Oscillation ······························~ 

.4ms 

I 
···-······"··-· 1.66kHz >CGn ------------~ 

I 
high z 

top 

5JS(5 
Dial Pul,. 
Output 

hi<Jh z =--=-----it,~~------iM~ 

Keyboard Interrace 

l•<M flO<ting 
or 

conned to VOD 

950 

Standard 2 of 7 KeYboard 

mcchlnicQI I inkag< 

8- -0---0-----, 
I i i ~Rl 
I ' . 

©---@---©-
: I i 

0--0--0-- --, 
I . I <>----() R3 
. I 
I 0---0-- -. 

I I .......o R4 

. , 
~R2 

L 
l 

j Ran~ lk 
6 contad rcsi~tancc l 

Cl C2 C3 

E .o 1 .ls 

Single Contact KeYboard 

Cl C2 C3 



LC7355,7356 

Ta:25t2°c,Vss=OV 
v00max 
VI max 
v0max 

unit 
-0.3 to +5.5 V 

-0.3 to +v00+0.3 v 
-0.3 to +v00+0.3 v 

Absolute Maxilaul Ratings at 
Maximum Supply Voltage 
Maximum Input Voltage 
Maximum Output Voltage 
Allowable Power Dissipation 
Operating Temperature 
Storage Temperature 

Pdmax Ta=-30 to 
Topg 

+70°C 150 mW 
-30 to +70 °c 

Tstg -40 to +125 °c 

Allowable Operating Ranges at Ta=25°C min typ max unit 
Supply Voltage v00 
"H" Level Input VIH1 
Voltage VIH2 

VIH3 
"L" Level Input VIL1 
Voltage VIL2 

Oscillation 
Guaranteed 
External 
Constants 

VIL3 
Ro 
Co 
RI 

R1,R2,R3,R4,C1,C2,C3 
OFF-HOOK, TEST 
BMR1.5/2.0,DR20/10,IDP 
R1,R2,R3,R4,C1,C2,C3 
OFF-HOOK, TEST 
BMR1.5/2.0,DR20/10,IDP 

+1.5 +3.5 v 
o.1v00 v00 v 
o.av00 v00 v 
o.9v00 v00 v 

Vss o.3v00 v 
Vss o.2v00 v 

~~~ (300) ~2~:· 1;R8 koh! 
243 270 o 360 396 pF 
675 820 200 1650 kohm 

Oscillation 
Frequency 
Key Contant 
Resistance 
Keyboard 
Capacitance 

fosc Rco2 

RKI 

5.0 kHz 

1. 0 kohm 

CKI 50 pF 

Electrical Characteristics at Ta:25t2°c,Vss=OV,v00:see a, b, c, d defined below. 
min typ max unit 

"H" Level Input IIH1 VIN=VDD' atob OFF-HOOK,RCI, 1.0 uA 
Current BMR1.5/2.0,IDP 

DR20/10 
IIH2 VIN=VDD' b R1,R2,R3,R4 3.0 uA 

n d n 60 uA 
Irn3 vrfvBB, b c1,c2,c3 3.0 uA 

0-H K=Voo d n 30 uA 
"L" Level Input IIL1 vIN=Vss' btod OFF-HOOK,RCI, -1.0 uA 
Current DR20/10, 

BMR1.5/2.0,IDP 
IIL2 VrN=Vss• b TEST -3.0 uA 

n d n -140 uA 
"L" Level Input VIFL Input pin open, Vss o.3v00-o.3 v 
Floating Voltage btod R1,R2,R3,R4 
"H" Level Output VOH1 IoH=20uA b TONE v00-0.5 v 
Voltage IoH=125uA d n Voo-1.0 v -----
Output Off-leak IOFF Output tr. OFF, DPO,MUTE 1.0 uA 
Current Vo=Vs8tov00 , 

btod 
"L" Level Output VOL1 IoL=20uA b DPO,MUTE 0.4 v 
Voltage IoL=125uA d n 0.4 v 

VOL2 IoL=20uA b TONE 0.4 v 
IoL=125uA d n 0.4 v 
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LC7355,7356 

min typ max unit 
Operating Current 1DD1 DR:10pps, b VDD 20 uA 

All output d n 100 uA 
pins:No load 

Quiescent Current 1DD2 OFF-HOOK: btod VDD 0.1 1.0 uA 
vDrA11 
ou put pins 
:No load 

Frequency L:,f o kohm/pF) btoc RCI,RC01,RC02 -3 +3 % 
Deviation /fo Ro 300 220 ctod n -3 +3 % 

Co 270 360 
R 820 1200 

Data Hold Voltage VDR = VDD 1.0 v 
VDD•All 
output pins 
:No load 

Data Hold Current 1DR 
n a VDD 0.4 uA 

4 VDD;a=1-?0V,b=1.5V,c=2.5V,d=3.5V 

Sample Application Circuit 1. 

R 

952 

(Note) The LC7356 differes in pin assignment. 

JOk 

2500 
N<!work 

r--Nl-+----F 

25'1319 I 
'l::::.'-----RR 

JOk I 
rl-N-..----,GN 



LC7355,7356 

Sample Application Circuit 2. Tone-Pulse Switchable Application 

120 

DS135Cx4 
3.58MH 

OSCll7 az 
OSCO~ 

la 
MUTE Kl 

I ~~ 
XMITf N N 

~--~ 

R 

(Note) The LC7356 differs in pin.assignment • 

• The circuit constants are not intended for a design for the mass 
production where the error or temperature characteristic of parts 
must be considered • 

• No responsibility is assumed by us for any patents on the Application 
Circuits. 
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CMOS LSI 

I~ I Tone/Pulse Switchable Dialer 

3:10~· --
General Description 
The LC7360 (22-pin package) is a DTMF/OUT-PULSE dialer 
function for use in pushbutton telephones. 

Features 
(1) Low voltage C-MOS process for direct operation from telephone line. 
(2) Possible to use single contact or standard 2-of-7, 2-of-8 key pad. 
(3) Possible to use color-burst crystal resonator for on-chip oscillator 

Cfosc=3.58MHz). 
(4) Possible to use either mode select pin (PIT) or function key (4 x 4 matrix 

key) to select DTMF mode/OUT-PULSE mode. 
(5) Delivers 12 DTMF signals when in DTMF mode. 
(6) On-chip 31-digit redial memory. 
(7) Possible to provide mix redial (31 digits-PULSE-MC) of DTMF/OUT-PULSE 

modes. 
(8) Either auto pause select (4 sec. x N) or manual release available for mode 

select standby time during redial operation. 
(9) Output pulse make rate of OUT-PULSE mode pin-selectable (33-1/3% or 40%). 

(10) Output pulse rate of OUT-PULSE mode pin-selectable (10pps or 20pps). 
( 11) On-chip circuit to prevent malfunction due to noise pulse caused by key 

entry. 
(12) Key touch tone (pacifier tone) output capability. 

DTMF mode : 1250Hz 
OUT-PULSE mode : 625Hz 

(13) Supply voltage/operating temperature 
DTMF mode : VDD=2.5Y to 5.5V/Ta=-20°c to +70°C 
OUT-PULSE mode : VDD=2.0V to 5.5V/Ta:-20°C to +70°C 

(14) Operating current 
DTMF mode : IDD(max.)=2.0mA at VDD=3.5V 
OUT-PULSE mode : IDD(max.)=500uA at VDD=3.5V 

(15) Data hold volt~e/data nold current 
VDR~1.5V/IDR-0.4uA (VDD=1.5V) 
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Case Outline 3010A-D22IC 
(unit:mm) 

c:::n::::::1m~ 
~YijffITWfi=1;' 

0.5 1.2 2.54 SANYO: DIP22 



Pin Assignment 

~ 

Key Assignment 

1 

4 
----

7 

• 

2 

5 

8 

0 

(") 

u 

N 
a: 

3 

6 

9 

# 

C1 C2 C3 

[£] Flash 

0 Pause 

N 
u 

(") 

a: 

F 

p 

RD 

MC 

C4 

u 

!<: 

~ 
LL 

~ ~ a: 

R1 

R2 

R3 

I RD I Redial, pause release 

I MC I Pulse "'---:>tone select 

When in OUT-PULSE mode 

Timing of flash 

Key 

LC7360 

I~ I~ 

a: I-a_ 
ii: c 

GOO ms 

I~ 

a: = :J: 
m >< 

I• 182ms,.1 

l-a w c 
0 
:J: 

I-
::::i 
0 
>< 

c 
~ 

~OF~F-~HOO~~K~p~in-----:d~is-re_g_a_r~de~d-:--------T 

Same mode as after off-hook 
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LC7360 

• OUT-PULSE/DTMF mode 

Pin Name Input level Mode 

P/T 1---VDD- OUT-PULSE 
Yss DTMF 

• Dial pulse output 

Pin Name Inpu~_l_e_ve_l_..._D_i_a_l--'pulse 2:._a_te_t------"-----+---M_ak_e_r_a_t-,,.fe 

DPR 1lnD 2 PPS 

i~----+--~V:-ss--====t::::~~1~0=P=P=S~:::t:::::;;~~==~==:t:5~~~~ BMR __ VDD-Vss -
• DTMF Output 

Input 
Out~ut frequenc_r. (HzL 

Standard LC7360 -....- Deviation (%) 

R1 697 699.1 +0.30 
R2 770 766.2 -0.49 
R3 852 847.4 -0.54 
R4 941 948.0 +0.74 
C1 1209 1215.9 +0.57 
C2 1336 1331.7 -0.32 
C_l 1477 1471.9 -0.35 

Redial operation 
·-...,.----

Parameter Time 
DTMF OU~_!lt 97ms 
Interdigit~use 103ms 
Period 200ms 
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( 1 ) OUT-PULSE 
""' i 
i 

~ Q 
1 11ms ,__ ___________ _,

1 
10ms Ii 

_,..I L:; I 4sec I I I MAKE _,.) ~ I 4sec I ... 
I I ~ -, ,..- : : / I I I_________,., C't' 

::~ ~~f 1:~-~~f:~w---
1 1 !DP I I 1 I !OP 1 I 1 !DP I !DP I 1!DP1 1 
I I 1DP1..! ""'BRAKE I I 1/2DP I I 
II ~11 -,IE- I I 

~4 r~'L u' ! : -'1 r'f--fl____lr'f I 

I I I I I 
1 IDP-DP1 1 :1DP-D~ 1 
~ I I 

KEY 

OP 

MUTE1 

MUTE2 
I 

K-TONE 

osc 

(2) Tone mode 

-, n_ 
r----1 ,...---, ,--., ..--, r-

KEY RD 

DTMF 

MUTE1 
I' ' I 

I! I I I I 1' 
, 1 

I 
I 

(0 
MUTE2 ----ti ; r---1 i I 11 

~I K-TONE 

osc 

I 

I 

r 
('"') 

'-.J 
w 
°' 0 

I 



(0 
(J'I 
00 

(3) Pulse tone mix (P/T="H") 

OFF-HOOK 

KEY RD RD 

DP 

MUTE1 

.._ ___ I I 11 
:i ~11ms ~ ~11ms Lf1J y.------------~:~--UlJ ~ i 

I I I 

I I I 
I I 

I I I I 

DTMF : fVWL____!V11 : : ~ 
---------------~,,..------- I I I ~----

1 I I 

MUTE2 

MODE-OUT 

~~~~~~~~---,I,..-~---.~ I I I 
_ ~ 1 0.4ms 1 1 1Q.4ms 1 
~~ ~~ I 

---------------""'"'; I 

K-TONE 

625Hz 625Hz 1250Hz 1250Hz 1250Hz 625Hz 1250Hz 

(4) Tone~pulse mix 
OFF-HOOK 

P/T 

KEY RO 

DP 

MUTE1 

DTMF 

MUTE2 

11 11ms 11 11ms ._ ___________ ......___.1 '----------------------------

""i ,_ ..., t= r------....... 1-------------~ 
I I :UlJ LJ I 1 LJ1J u 
1 11 JDP I I I IOP : I 

fE- ~,.... 

f I I I MAKE I .-s I I MAKE I 
I 4sec I I 1 1 4sec 1 I 

1 111ms 97ms 1""' ""I 
I I ""'"1,....-~L..... I 

~ : : :~~1_00 ....... ~ .. _s ___ ~[-------------------
1 I ---u-u : LJLJ : 

: I Q.4ms : I 0.4ms 
~,...,... ~~ 

I .--------------------MODE-OUT 

K-TONE 
1250Hz 12SOHz 12S0Hz 625Hz 625Hz 625Hz 1250Hz 

r­
n 
'-I 
w 

°' 0 



Key operation 
1. Normal dial 

LC7360 

Off-hook --------71 011 r-n?] ------[Dnl 
Redial 

Off-hook ---1 ~] 

2. PBX dial 

Off-hook ------? l!Jql [Pl [ii] ID21------[n~J 
Redial 

Off-hook ------? LRD j 

3. Pulse/tone mix 
(1) In case where there is no pause during mode select 

Off-hook ~ VUJ [ij) [M"CJ Cij} [ijl L!4_Q_I ~ fRiJ (PIT="H") 
Pulse Tone Pulse 

Redial 
Off-hook ----7 i RD! D1 ,D2 :RD lD3,D~: JlD] D5,D6? 

Pulse Tone 1'u1se 

(2) In case where there are pauses during mode select 

Off-hook -7 :-011 ;-D2] Lj_J : MC' ji:l3i fD41 [Mei w ln5J rn61 
·c Torie r-' ~ "'PU1se"' - . fone .. ..., 

(P/T="L") 

Redial 

Off-hook ~ 1 RD] D1 ,D2 4sec. D3,D4 4sec. D5,D6 
~ ~ ~ 
Tone Pulse Tone 

(Note) 
(1) When in OUT-PULSE mode 

r----1 

p = : *_j ~] = !__111 
(2) Pause: 4 sec./1 push of P, 8 sec./2 pushes of[Rl, 4 x n sec.Jn pushes of P 
(3) For pause release, push RD. All pauses can be also released by pushing [Blli 

once. 
(4) When selecting pulse mode/DTMF mode, do not use both P/T pin and IEQ]key in 

combination during off-hook. 
In applications where both pulse mode and DTMF mode are used, it is 
desirable that only P/T pin or [H9 key should be used for mode select. 
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CMOS LSI 

Tone Dialer 

Features -rL, 
(1) Wide Operating Supply Voltage Range : 2.5 to 10 Volts~~ 
(2) Can be Powered Directly from Telephone Line or from Small ~eries. 
(3) Use TV Crystal standard (3.58MHz) to Derive all Frequencies MfsiJ>roviding 

Very High Accuracy and Stability. .I'/ 
(4) Mute and XMIT Drivers On Chip. 
(5) Interfaces Directly to a Standard Telephone Push-Botton or Calculate 

X-Y Keyboard. 
(6) Low Output Tone Distortion : 7% Max. 
(7) Oscillator Bias Resistor and Capacitancies On Chip. 
(8) On Chip Generation of a Reference Voltage to Assure Amplitude Stability of 

the Dual Tones Over the Operating Voltage. and Temperature Range. 
(9) Dual tone as well as Single Tone Capability. 

(10) Operating Temperature : -3o0 c to +70°C 
(11) Operating Current : IDD(maxl=3mA(VDD=2.5V), 16mA(Von=10.0V) 
(12) Standby Current : IDD(t~p)=0.3uA(v00:2.5V), 1uA(v00=10.0V) 
(13) The LC7366 can be interraced direct to C/MOS logic output. 

Pin Assignment 

Case Outline 3006A-D16IC 
Voo 16 TONE OUT (unit:mm) 

XMIT 15 CD 
16 9 

c, 3 u R1 c::::::m ~ c, 4 13 Rr 

C1 5 12 R, 
I 6 

Yss 6 11 R, 19.2 

osc. 10 MUTE 

~=:i~ DSC. • t c, 

1.2 

2' 54 SANYO: DIP16 
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LC7365,7366 

Absolute Maxi.Ima Ratings at Ta:25°ct2°C,Vss=OV 

Characteristic Symbol Conditions Limits 
min typ max unit 

Supply Voltage Voo -0.3 11 v 

Input Voltage VI Vss-0.3 v00+0.3 v 

Allowable Power Pd Ta=70°C 450 mW 
Dissipation 

Operating Topg -30 70 OC 
Temperature 

Storage Tstg -40 125 OC 
Temperature 

Allowable Operating Ranges at Ta=-30°C to +70°C,Vss=OV 

Characteristic Symbol Conditions Limits 
min typ max unit 

Tone out Mode 2.5 10.0 v 
Supply Voltage v00 (Valid Key Depressed) 

Non Tone out Mode 1.6 10.0 v 
(No Key Depressed) 

High-Level VIH o.7v00 Voo v 
Input Voltage 

Low-Level 
Input Voltage 

VIL Vss o.3v00 v 

Key Contact RKI 1.0 kohm 
Resistance 

f 
Crystal Rs 
Specification LM 

CM 
CH 

3.579545MHzto.02% 
<100ohm 

96mH 
0.02pF 

5pF 

Electrical Characteristics at Ta=25°ct2°c,Vss=OV 

Characteristic Symbol Conditions Vo~ Limits 
(V min typ 

One Key Selected, 2.5 1.5 
Operating 1ooc 1) Tone, XMIT, and 
Current MUTE Output 10.0 8 

Unloaded 

max unit 

3.0 mA 

16 mA 

Comment 

Comment 

Comment 

v00 Pin 
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LC7365,7366 

Characteristic Symbol Conditions r~~ 
Limits 

Comment min typ max unit 

One Key Selected, 
Quiescent Tone, XMIT, and 2.5 0.3 30 uA 
Current IDD(2) MUTE Output 10.0 1.0 100 uA vDD Pin 

Unloaded 

Single Tone Row RL=390ohm 2.5 135 200 270 mV Tone out 
Mode Output VoR Tone RL=390ohm 5.0 150 220 300 mV Pin 
Voltage RL=240ohm10.0 150 220 300 mV 

Ratio or· Column dBcR Dual Tone Mode 2.5 
to Row Tone 10.0 

1.0 2.0 3.0 dB 

Distortion %DIS 2.5 7 10.0 

XMIT, Output No Key Ioe=5mA 2.5 1.5 1. 8 v XMIT Pin Voltage High Voe Depressed Ioe=50mA 10.0 8.5 8.8 

XMIT, Output 
Source Leakage IoF VoF=OV 10.0 100 uA XMIT Pin 
Current 

MUTE, Output VOL No Key Depressed 2.5 0 0.5 v MUTE Pin 
Voltage Low No Load 10.0 0 0.5 

MUTE, Output Voe No Key Depressed 2.5 2.25 2.50 v MUTE Pin 
Voltage High No Load 10.0 9.5 10.0 

MUTE, Output 
IoL 

2.5 0.4 1.0 mA MUTE Pin 
Sink Current VOL=0.5V 10.0 2.0 5.3 

MUTE, Output 
Ioe 

Voe=2.ov 2.5 0.17 0.41 mA MUTE Pin 
Source Current Voe=9.5V 10.0 0.57 1.5 

OSC0, Output 
Sink Current IoL 

One Key VoL=0.5V 2.5 0.18 0.40 
Selected VoL=0.5V 10.0 0.80 2 .1 

mA OSCo Pin 

OSCo, Output 
Ioe 

One Key Voe=2.0V 2.5 0.13 0.31 mA OSCo Pin Source Current Selected Voe=9.5V 10.0 0.42 1 • 1 

Oscillator 2.5 2 5 ms 
Startup Time tSTART 10.0 0.25 4 

Input/Output 2.5 12 16 pF OSCo,OSCr 
Capacitance Cuo 10.0 10 14 Pin 

Vre=2.5V 2.5 4 10 uA 
Row &-Column Ire Vre=1o.ov 10.0 9.2 24 C1--.C4) Pin 
Inputs Current 

Ioe 
Voe=2.ov 2.5 70 170 uA R1~R4 
v08=9.5V 10.0 280 740 LC7365 only 
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LC7365,7366 

Characteristic Symbol Conditions VD~ Limits 
unit Comment (V min typ max 

Row & Colum IrnoF Vrn=2.5V 2.5 1 uA 
Input Leakage Vrn=10.0V 10.0 2 uA C1-C4) Pin 
Current R1-R4 

LC7366 only 
IILOF VrL=OV 2.5 1 uA 

VrL=OV 10.0 2 uA 
Chip Disable Vre=2.5V 2.5 2.5 7.5 uA CD Pin 
Input Current Ire Vre=1o.ov 10.0 55 143 

Oscillator 2.5 3.579545+0.26• MHz OSCo,OSCr 
Frequency fosc ~10.0 Pin 
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CMOS LSI 

PLL RF Modulator for CATV 

3006A 

® 1481A 

Applications 
CATV converter, VTR video and audio carrier generator 

Functions 
(1) Video carrier 

U.S.A. 2ch to 13ch, Ach to Heh, with 1/8 prescaler 
Japan 1ch to 12ch, with 1/8 prescaler 
Europe 30ch to 45ch, with 1/64 prescaler 

(2) Audio carrier 
U.S.A. , Japan 
Europe ( 1) 

(2) 
(3) 

4.5MHz 
5.5MHz 
6.0MHz 
6.5MHz 

(3) 8.0MHz oscillator on chip 

Equivalent Circuit Block Diagram 

g D-+-'"-+--1 
'G D-~"'-4---1 
Cl 0--+-.:o.::.._-l 

Bin-----l 
Bin-----< 
Blr>-----< 

PIN 

decoder 

PDS 

<>--iJ voo 
I .pr vss 
I 

D TEST 

Pin Aasignaent Case Outline 3006A-D16IC 

966 

X1N 

Xa.JT 
vss 
SIN 

PDS 

II TEST 

PDP 

(unit:mm) 
16 g 

G : : : : : : :ill m;i 
I I ~ ,____ __ 19.2 __ ___, 

~1;' 
1.2 .=:J 

2.54 
SANYO: DIP16 



LA7450 

Ta=25°C,Vss=OV Absolute Maximla Ratings at 
Maximum Supply Voltage 
Maximum Input Voltage 
Allowable Power Dissipation 
Operating Temperature 
Storage Temperature 

VDDmax 
VIN InQut pin 
Pdmax Tah5°C 
Topg 
Tstg 

Allowable Operating Ranges at Ta=25°C,Vss=OV 
Supply Voltage VDD 
Input "H" Level Voltage VIH c1-c4,B1-B3 

-0.3 to +9.0 
-0.3 to VDD+0.3 

250 
-30 to +75 

-40 to +125 

min typ 
4.5 

0.8VDD 

unit 
v 
v 

mW 
OC 
OC 

max 
8.5 
VDD 

unit 
v 
v 

Input "L" Level Voltage VIL C,-c4,B1-B3 0 0.2V~~ v 
Input Frequency fIN(1) PIN,VIN=0.7Vp-p 2.0 MHz 

n 

n 

n 

Input Amplitude 

n 

n 

Input "L" Level Current 
Input Floating Voltage 
Feedback Resistance 

n 

fIN(2) 
fIN(3) 
fIN(4) 
VIN( 1) 
VIN(2) 
VIN(3) 
VIN(4) 

PIN'VIN=1.5Vp-p,VDD~7.5V 2.0 
Srn,Vrn=0.7Vp-p 0.5 
XIN'VIN=2.0Vp-p 0.5 
PIN'fIN=2.o-18MHz 0.7 
PIN'fin=2.o-30MHz,VDD~7.5v 1.5 
SIN,fIN=o.5-a.OMHz 0.7 
XIN,fIN=o.5-o.9HHz 2.0 

min typ 

15 
0.9VDD 

1. 0 
0.5 

VDD-1.0 
0 

OUtput "H" Level Voltage 
Output "L" Level Voltage 
output Off-leakage 
Current 

0.01 

Supply Current IDD (Note) 
(Note) [ VDD=8. 5V ,Prn=30MHz, Srn=8. OHHz 

XIN,XouT=8.0HHz Crystal resonator connected 
B1-B3=VDD Other pins : open 

30 MHz 
8.0 MHz 
9.0 MHz 

0.9VDD Vp-p 
0.9VDD Vp-p 

0.9VDD Vp 
0.9VDD Vp-p 

max unit 
50 uA 

100 uA 

5.0 uA 

300 uA 
VDD v 

Hohm 
Hohm 

VDD v 
1.0 v 
1.0 nA 

20 mA 
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LC7450 

Frequency Division Table 

~ 
81 1 1---- 0 1 0 --+----1--
82 1 1 0 0 1 

\ 83 1 1 1 1 0 
'\ f s V C 0 (MHz), NS 4. 5, 144 4.5, 144 5.5, 176 6.0, 192 6.5, 208 

'\Pvco Prescaler 1/8 1/8 1/64 
µ. C2 C 3 C4 j f PVC01NP fPVCO·MHz NP fPVCO·MHZ NP fPVCO•HHz NP 

1 1 1 1 55·25 1768 91. 25 2920 543.25 2173 
0 1 1 1 61. 25 1960 97.25 3112 551.25 2205 
1 0 1 1 67.25 2152 103.25 3304 559.25 2237 
0 0 1 1 77.25 2472 171.25 5480 567.25 2269 
1 1 0 1 83.25 2664 177. 25 5672 575.25 2301 
0 1 0 1 175.25 5608 183.25 5864 583.25 2333 
1 0 0 1 181.25 5800 189.25 6056 591.25 2365 
0 0 0 1 187.25 5992 193.25 6184 599.25 2397 
1 1 1 0 193.25 6184 199.25 6376 607.25 2429 
0 1 1 0 199.25 6376 205.25 6568 615.25 2461 
1 0 1 0 205.25 6568 211. 25 6760 623.25 2493 
0 0 1 0 211. 25 6760 217.25 6952 631.25 2525 
1 1 0 0 121.25(A) 3880 145.25CE) 4648 639.25 2557 
0 1 0 0 127.25(8) 4072 151.25(F) 4840 647.25 2589 
1 0 0 0 133. 25 ( C) 4264 157.25(G) 5032 655.25 2621 

0 0 0 0 139.25(0) 4456 163.25(H) 5224 663.25 2653 
f refS=31.25kHz 
f ref P=3.90625kHz 

plcturw carrier 

PD ptasr detector 

.L "F &.OOMHz 

HC·l&IU (l<Mf'.080;KS5) 
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CMOS IC 

Remote Control Transmission 

® 1562 

Functions and Features 
Eight functions selectable by 8 switches 
Generates a pulse-train remote control signal corresponding to each function 
switch. 
On-chip oscillator (ceramic resonator, capacitor: connected externally) 
Operating voltage: vnn=2.0 to 3.6V (Ta=-10 to +75°C) 
Current dissipation: Operating mode ---- IDD(max)=l.OmA 

Standby mode IDD(max)=l.OuA 

Absolute Maximum Ratings at 
Maximum Supply Voltage 
Input Voltage 
Output Voltage 
Output Current 

Ta=25:!:2°C 
VDD max 
VI 
Vo 
Io 

Allowable Power Dissipation 
Operating Temperature 

Pd max 
To pg 
Tstg Storage Temperature 

OUT! 
Ta~75°C 

Allowable Operating Ranges at Ta=-10 to +75°C,Vss=OV 
Pin Name 

Supply Voltage Voo 
Vrn Kl to Kg 

-0.3 to +6 
-0.3 to voo+0.3 
-0.3 to Vno+0.3 

20 
150 

-10 to +75 
-40 to +125 

min typ 
2.0 3.0 

o.svoo 

unit 
v 

v 
mA 
mW 
oc 
oc 

max 
3.6 
VDD Input "H"-Level Voltage 

Input "L"-Level Voltage 
Oscillating Frequency 

VIL Kl to Ks Vss 0.2VDD 
fosc 

External Capacitor c 
Value for Delay 
External Capacitor ci 
Value for Oscillation 

Co 

oscrn,oscouT Ta=25±2°C 400 540 600 

c 

OSCIN 

oscouT 

Ci=Co=lOOpF 
Ceramic resonator 

1.0 

Ceramic resonator 100 
CSB540E(Murata) or 
KBR540B(Kyocera) 
Ceramic resonator 100 
CSB540E(Murata) or 
KBR540B(Kyocera) 

Case Outline 3006A-Dl6IC 
(unit;mm) 

If I G:::::::m m=; 
I I ~ r--"·2 nmi:i 1.2 .:=J ... 

2.54 

unit 
v 
v 
v 

KHz 

uF 

pF 

pF 

SANYO: DIP16 
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LC7460 

Electrical Characteristics at Ta=25~2°C,Vss=OV 
Pin Name 

Input Floating 
Voltage 
Input "L"-Level 
Current 

VIF 

!IL 

VOH(l) 

Kl to Ks VDD=2.0 to 3.6V 
input pin open 

K1 to Ks VDD=3V,VIN=Vss 

OUT! VDo=3V,IoH=-10mA 

min typ 
O.BVDD 

+0.2 
-60 

VDo-2.0 Output "H"-Level 
Voltage VOH(2) OUT2 VDD=3V,IoH=-0.5mA VoD-1.0 
Output "L"-Level 
Voltaqe 
Oscillation Signal 
Division Delay Time 
Oscillation Start 
Time 

VOL(l) 
VOL(2) 
tD(DIV) 

tst(osc) 

Oscillation Frequency A.fv 

Variation with 
Supply Voltage 

OUT! Voo=3V,IoL=0.lmA 
OUT2 VDo=3V,IoL=O.lmA 
C,OUT2 Voo=3V,C=l.OuF 13 

OSCIN 1.0 
oscouT 

OSCIN 

oscouT 

max unit 

VDD v 

-15 uA 

VDD v 
Voo v 
0.4 v 
0.4 v 

ms 

ms 

±0.2 % 

Current Dissipation 
Quiescent Current 

IDD(l) 
Iooc2J 

VDD 
VDo 

Voo=3V,ci=co=lOOpF 
CF:CSB540E(Murata) 
or KBR540B(Kyocera) 
Voo=2 to 4.5v, 
Ci=co=lOOpF 
CF:CSB540E(Murata) 
or KBR540B(Kyocera) 
CF:540B(Murata) 
VDD=3V, Fig. 1 
Voo=2 to 3V, Fig.2 

1.0 mA 
l.OuA 

LC7460 

1u 
+ -

+JV 

ll()p 

CF~~ 
h 

CF:CSB540E(Murata) or 
KBR540B(Kyocera) 

Fig. 1 Current Dissipation 
Test Circuit 

Pin Connection and Pin Assignment 

Fig. 2 Quiescent Current 
Test Circuit 

Pin No. Pin Name Input/Output Pin No. Pin Name Input/Output 

1 Kl Input 9 TEST Output 

2 K2 Input 10 OSCO UT Input/Output 

3 K3 Input 11 OSCIN Input/Output 

4 K4 Input 12 VDD -
5 K5 Input 13 OUT! Output 

6 K6 Input 14 OUT2 Output 

7 K7 Input 15 vss -
8 KB Input 16 c Input/Output 
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LC7460 

Equivalent Circuit Block Diagram 

OSC IN OSC OUT TEST V55 Voo __ 10 s? ____ 1s_?~? 

116 ---------<le OSC KEY-ON De lay 

(540KHz) Circuit 

fosc 

Timing Chart 
(OSC frequency 540kHz) 

OUT1 

At SWl=L 

At Swl=L 

At SW3=L 

Note: Priority order of SWn input 
SW8)SW7)SW6)SWS)SW4)SW3)SW2)SW1 
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LC7460 

Pin Description 

Pin Name Pin No. 
Input/Output 
Configuration 

Functions 

VDD 12 Power supply pin 
Vss 15 

m: 
VDD=2.0V to 3.6V, Vss=OV 

1--~~~~--1-~~~~-+~~~~~~~~4-~-o-s_c_1~.l~l~a-t~i-o-n~o~f~r-e-f~e-r_e_n_c_e~-s~i-g_n_a~l~~·--------1 

OSCOUT 10 

oscouT 11 c;$T ~1-

Kl to K8 1 to 8 

13 ~1 
I 

C-MOS inverter self-bias type amp is 
contained. 
Ceramic resonator (CF), capacitors 
(Ci, Co) are connected externally. 

· CF: CSB540E (Murata) or KBR540B (Kyocera) 
Ci=lOOpF, Co=lOOpF 
Key entry pin used to specify remote 
control signal 

. Built-in pull-up resistor ~auses normal 
"Hi" level to be set. When "Lo" level 
input is applied by signal contact type 
switch, OSC is operated and pulse-train 
remote control signal corresponding to 
key entry is delivered. (Refer to Timing 
Chart on preceding page.) 

· Output pin of remote control transmit 
signal (Refer to Timing Chart on 
preceding page. ) 

· Modulation carrier frequency of pulse­
train remote control signal: 45KHz 
(OSC frequency (fOSC) : 540KHz) 

1--~~~~-+~----------t---~~---...... ~-oo-lfr.-2~~+--.--=o-u~t-p-u~t~p-1~.n~o-f.,,---s~i-g_n_a~l~(~m-o-d~u-1~a-t~1~·o~n~c-a-r-r~i-e-r--1 
OUT2 14 -q;>----1? frequency) for transmit indicator 

c 16 

' 
Reset release 6T division counter is 
delayed until OSC is stabilized at 
key-ON mode. 
Delay time depends on external capacitor 
(C), built-in resistor (r). 

1--~~~~-+~~~-~-t---~-~--~~,~~--t-~-f~o-s_c_,/~3~0~7~2:--s_i_g_n_a_l...-1~.s~~d-e~l~i-v_e_r_e_d~.~~~~~---1 

TEST 9 __,..r-......._ .!.:,', TESI' 
~ · Device test pin 

Note) Shown below are the carrier frequency and period when the reference 
osc frequency (foscl is changed 

Carrier frequency: fosc/12(KHz) 

Period (T) T x 540 (KHz) 
fOSC (KHz) 
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CMOS LSI 

I • I LCD Driver 

3055A ---

® 1613 

General Description 
The LC7930 is a C-MOS LSI containing 2 channels of 20-bit .Stt+f~ register, 20-
bit latch, and 20 LCD driver outputs (40 outputs in all). < /'' ••• 

One (channel 2) of the 2 channels can be used as the back plate dh.iv~r and the 
other (channel 1) as the segment driver. · 
It is especially suited for use as the LCD interface to a microcomput~·l': (4 
bits, 8 bits) or a dot matrix controller with a character generator. 

Features 
1. 20-output segment driver x 2 channels (40 outputs in all) 
2. Capable of being configured as 20-output segment driver + 20-output back 

plate driver. 
3. Its connection to a controller uses 1 serial data line and 3 control signal 

lines. 
4. A plurality of the LC7930 can be connected in series for a display with a 

large capacity. 
5. Bidirectionality of the on-chip shift register permits the shift direction 

to be selected so that wiring for mounting can be facilitated. 
6. Operating voltage/operating temperature range:VDD=4.5 to 5.5V/Topg=-20 to 

+75°C 
7. Operating current dissipation:IDD=1.0mA max (logic 400kHz,LCD 1kHz) 
8~ Package:60-pin flat (QIP60) 

Absolut Maxillllll Ratings at Ta=25:!:2°c unit 
Supply Voltage VDD -0.3 to +7.0 

VEE VDD-13.5 to VDD+0.3 
Input Voltage VI V1,V2,V3,V4,V5,V6 -0.3 to VDD+0.3 

VEE to VDD+0.3 
Output Voltage Vo -0.3 to VDD+0.3 

Output transistor:OFF VEE to VDD+0.3 
Y1 to Y40 

v 
v 
v 
v 
v 
v 

Allowable Power Dissipation Pdmax 
Operating Temperatue Topg 

100 mV 
-10 to +70 °c 

Storage Temperature Tstg 

Case Outline 
(unit:mm) 

-40 to +125 °c 

SAiJYO: QIP60C 
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Allowable Operation conditions at Ta=-20 to 

Supply Voltage 
High-Level Input Voltage 
Low-Level Input Voltage 
Shift Frequency 
High-Level Clock Width 
Low-Level Clock Width 
Data Setup Time 

Clock setup Time 

Clock Rise/Fall Time 
Data Hold Time 

+75°C,Vss=OV,VEE=-4 to -6V 
min typ max 
4.5 5.5 

o. 7VDD VDD 
Vss o.3vDD 

400 
800 
800 
300 

500 
500 

300 
200 

unit 
v 
v 
v 

kHz 
ns 
ns 
ns 

ns 
ns 
ns 
ns 

Electrical Characteristics at Ta=-20 to +75°C,VDD=+5v±10%,Vss=OV,VEE=-4 to -6V 
min typ max unit 

Input Leakage Current Im 
IIL 

Output "H"-Level Voltage v0H 

Output "L"-Level Voltage v0L 

Voltage Drop between 
Vi and Yj 

Vi Quiescent Current 

Supply Current 

Output Delay Time 

Vd1 

Vd2 

Note(1):Vin=VDD 
" :Vin=Vss 

LDATA1,LDATA2,RDATA1, 
RDATA2:IoH=-0.4mA 
LDATA1,LDATA2,RDATA1, 
RDATA2:IoL=0.4mA 
Y1 to Y40 Note(2):Ion=100uA: 
One of Yj 
Y1 to Y40 Note(2):Ion=50uA: 
Each Yj 
V1 to V6:0utput pin:open 
Vin:VDD 
V1 to V6:0utput pin open 
Vin= VEE 
VDD:Output pin open 
CLKsR=400kHz 
VEE:Output pin open, 
M=1kHz 
LDATA1,LDATA2,RDATA1,RDATA2: 
CL=15pF 

-10 

Note(1):CLKsR•CLKLA•LDATA1,RDATA1,LDATA2,RDATA2,M,L/R1,L/R2,CH2-BP 
Note(2):Equivalent circuit between Vi and Yj(i=1 to 6,j=1 to 40) 

Note(3) Switching Waveform 
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Internal Equivalent Circuit 

Voo Vss VEE YI V2 V3 ---- - ---- -- V20 

I?-?-?-.--'--~--~~ VI 

I LCD Driver ..,_"-t--<I_--<.> v2 
(Channel 1) ..,__-+-+---<.> V3 I ~V4 

CLKLA n-1-+---- 20-Bit Latch 

I 

CH2-BP o-------~ 

Pin Assignment 

LCD Driver 
(Channel 2) 

IE---+-+----"><> RDA TA I 

~---+--+----<> L /R 1 

~--+--+----0 L /R 2 

~+-l----3>-0 RDATA2 

..,_---<>VS 
,.,,..__ __ -<> V6 

-l~ 
V21 V22 V23 ----------- Y40 

I Pin Pin name I/O Pin Pin name I/O Pin Pin name 
No._ No No 

1 Y30 Output 21 Y14 Output 41 RDATA1 
2 Y31 Output 22 Y13 Output 42 LDATA2 
3 Y32 Output 23 Y12 Output 43 RDATA2 
4 Y33 Output 24 Y9 Output 44 N.C. 

I 5 Y34 Output 25 Y10 Output 45 M 
6 Y29 Output 26 Y11 Output 46 L/R1 
7 Y28 Output 27 Y8 Output 47 L/R2 
8 Y27 Output 28 Y7 Output 48 CH2-BP 
9 Y26 Output 29 v~R - 49 V1 

10 Y25 Output 30 Output 50 V2 
11 Y24 Output 31 Y5 Output 51 V3 
12 Y23 Output 32 Y4 Output 52 V4 
13 Y22 Output 33 Y3 Output 53 V5 
14 Y21 Output 34 Y2 Output 54 V6 
15 Y20 Output 35 Y1 Output 55 Y40 
16 Y19 Output 36 VEE - 56 Y39 
17 Y18 Output 37 CLKLA Input 57 Y38 
18 Y17 Output 38 CLKSR Input 58 Y37 
19 Y16 Output 39 v - 59 Y36 
20 Y15 Output 40 LDX~A1 I/O 60 Y35 

I/0 

I/O 
I/O 
I/O 
-

Input 
Input 
Input 
Input 
Input 
Input 
Input 
Input 
Input 
Input 

Output 
Output 
Output 
Output 
Output 
Output 
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Pin Function 

Pin Name Function 

VDD Power supply for internal logic. (+5v±5%) 
Vss ov 
VEE Power Suppli for Logic of LCD driver. (-4Y~-6V) 

t-y~ to Y20 LCD driver outputs of Channel 1 • 
~1 to Y40 LCD driver ou~uts of Channel 2. 

V1,V2 Voltage level (selected) inputs for LCD driver. 
V3,V4 Voltage level (nonselected) inputs for LCD driver of Channel 1 • 
V5,V6 Voltage level (nonselected) inputs for LCD driver of Channel 2. 
L/R1 Shift direction select of the shift register of Channel 1. 

L/R1 LDATA1 RDATA1 
"H"-Level Output Input 
"L"-Level Input Output 

L/R2 Shift direction select of the shift register of Channel 2. 
L/R2 LDATA2 RDATA2 

"H"-Level Output Input 
"L"-Level Input Output 

LDATA1 
RDATA1 

Data input/output of the shift register of Channel 1. 
------~-

LDATA2 
RDATA2 

Data input/output of the shift register of Channel 2. 

M AC signal for LCD driver. 
CLKLA The channel data is latched on the negative transition. 

(For CH2-BP="L", the same is also true of Channel 2.) 
CLKsR The Channel 1 data is shifted on the negative transition. 

(For CH2-BP="L" 1 the _ _§ame _is also tr~e of Channel 2.) 
CH2-BP Mode select of Channel 2. 

Exchanges the latch signal and the shift signal of Channel 2 and 
inverts the M signal. In this mode Channel 2 can be used as the 
back plate driver. 

CH2-BP f-_9tannel 2 
Shift Latch 

M 

"H" _ ~-11.C SIL£ ~-~_LA£ M For back plate drive l 
--ntn-- - CLKLA --......_ CLKsR\_ w -For -segment -plate -drive--

Function Description 
The LC7930 is an LCD driver LSI of serial data transfer type. 
The data inputted to the DATA pin serially is shifted sequentially by the 
synchronization clock (CLKsR), and is latched by the latch clock (CLKLA) when 
shifting js finished. 

Segment plate 
When CH2-BP="L", both the Channel 1 and Channel 2 data are shifted and 
latched on the negative transtion of CLKsR and CLKLA respectively. 
The latch data causes the select/nonselect mode. 

Back plate 
When CH2-BP="H", the Channel 2 data is shifted and latched on the rising 
transition ofCLKLA and CLKsR respectively. 
The "FLM" signal inputted as the data provides the back platedriver. 
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(1) Segment plate drive (CH-BP="L") 

(PLM) ---' L 
M ___r~~>-i_------~ 

CLKLA (latch) ~~r-- -- -- ____ ...... n~---~rL_ 

CLKsR (shift) _JlflJUlfUlJ--1..flf 1.fUlf ---- lIU1J 
Series input data X X X X X X X --TII X X X ---- .Ill 

Latch output 
(Yl to Y40) x 

(2) Back plate drive (CH2-BP="H") 

x x x 

LIJATA2/RDATA2 I L 
(l'LM) ~ 

M~----~ 

CLKLA(Shift) 

CLKsT(latch) 

Y2i~Y40 

_Jl~_~n __ _ 

JUUl JU1f 
x x 

•Y1 to Y40 output of LCD drive voltage (V1 to V6) 

-~n ___ n_ 

lJlJl lJ1JL 

CH2-BP Serial input data M Output 
Y1 

1 __ H ___ 
I---

"H"rne1 ~(select) 
L 

0 t--__ H ____ t----
(nonselect) L 

1 r--1!. ____ t-
"L"r8re1 ---------! L 

0 __ l!__ ___ 

L 

Sample LCD Display Interface 
(No LCD voltage divider is illustrated.) 
(1) 40-segment bar graph display (static) 

to Y20 
V1 
V2 
V3 
V4 
V1 
V2 
V3 
V4 

., COM 0 0 0 0 0 ---_L_C ~ - - - - - - ~ 
4-bit 

.., 
s.. 
0 micro- "" computer .., ~ ~ 40 lines :::> SEG 

"" .., 
4 lines :::> 

0 
~ [ L C6502, l LC7930 

L C6505 
[DATA M r 

CLKSR CLKLA 

Y2 to Y40 
V2 
V1 
V6 ---i 
V5 
V1 
V2 
V5 -------1 
V6 

0 
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(2) 6-digit 7-segment + sign display (1/3 duty, 1/3 bias) 

AM ,-, o. n n 
p M '-' '-' • ,-, l_J B 8 

Drive controller 

4-bit .!'.l 
micro- a 
computer "'° ... 

3 lines 

:> 5 lines 
.frt======::::: 
6 

[ DATA 1, DATA2 l 
CLKSR,CLKLA,M 

20 lines 
SEG (3 lines/1 digit) 

LC7930 

(3) 20 x 60-dot graphic display (1/20 duty, 1/5 bias) 

978 

20 

Drive controller 

8-bit 
micro­
computer 
or 
controller 

(0ATA1) 

( DATA2) LC7930 

20x60-dot 

20 lines 
SEG 

(DATA!) 
LC 7 9 30 

1=3=l=in=e=s=='-'==3=l=i=n=e=s====:::'.J3 lines 
( CLK5R, CLKLA,M) 
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P MOS LSI 

Equal Tempered Scale Generator 

® 216E 

The LM8071 is a master tone generator of equal tempered scale driven by 2-phase 
clock pulses generated by a main oscillator. The frequency of 2-phase clock 
pulses is selected from among 0.25 to 2.2MHz according to an application or 
purpose for which the LM8071 is used and is divided into 13 different 
frequencies. Thirteen tones are 12 tones of CS, c811 ,D, -----, Ba and C9. The 
output impedance of the LM8071 is designed to be equal to that of 6-bit divider 
IC LM3216. 
The LM8071 contains a 3-bit TFF that is connected across main oscillator and 
clock driver and serves to provide 4 selections of octave for the 13-tone range. 
Thus, the main oscillator requires no more than one crystal to produce 4 
different tones. 
The 13-tone cent error for 2119.040kHz and a sample main oscillator and clock 
driver are shown below. 

Absolute Maxi.mun Ratings at Ta=25°C 
Maximum Voltage Applied to Pin 
Operating Frequency 
Storage Temperature 

Allowable Operating Ranges at 
Opeerating VDD Voltage 
Operating v00 Voltage 

Pin Assignment 

j2 Ti TEST TN6 TNS TN4 TN3 TN2 

l M 80 71 

6 

BVPIN 
Topg 
Tstg 

02 

-20 to +0.3 
-10 to +60 

-40 to +125 

-11.0 to -9.0 
-18.7 to -15.3 

unit 
v 
v 

In actual applications the TEST 
pin must be connected to GND. 

TN9 TN10 TN11 TN12 IN1 IN2 GND 

Case Outline 3011 A-D24IC 

(unit.mm)~:::::::::: Ii{( 
~~! 

O.S 1.5 2.54 SANYO: DIP24 
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Allowable Operating Ranges at Ta:25°c,vaa=-11vt1c%,Vnn=-1ovt10% 

Input "H" Level VIH 
Input "L" Level VIL 
Input "H" Level Time tIH Fig. 1 
Input "L" Level Time trL Fig. 1 
Input Transient Time trr,trr Fig. 1 ~ 
Input Frequency fr t1L,trn~150ns 

t 1r,tlr-50ns 
Fig. 

Clock "H" Level V.SH Fig. 2 
Cloclc ... "L" Level V.SL Fig. 2 
Clock Pulse Width t.Sw Fig. 2 
Clock Interval t.Ss Fig. 2 
Clock Transient Time t.Sf,t.Sr f.S=2.2MHz 

t.Sw=145ns 
Fig. 2 

Clock Transient Time f.sf,t.Sr t.S=100kHz 
t.Sw=145ns 
Fig. 2 

Clock Frequency f.S t.Sw~145ns 
t.Sr~t.Sf~40ns 
t.Ss-0 
Fig. 2 

Electrical Characteristics at Ta=25°C 
Tone Counter Output "H" Level VoH( 1) IoH=-0.5mA 

Vaa=-15.3V 
Vnn-9V 
Fig. 4 

Tone Counter Output "L" Level VoL(l) IoL=0.4mA 
Vaa=-15.3V 
Vnn=-9V 
Fig. 4 

Tone Counter Output Resistance rOUT(1) 
(VDD Side) 

Vnn=-9V 
Vaa=-15.3V 
Vnn=-9V 
Vaa=-15.3V 

Tone Counter Output Resistance rOUT( 2) 
(GND Side) 
Tone Counter Output Duty Cycle 
TFF Output "H" Level 

TFF Output "L" Level 

TFF Output Resistance 
(VDD Side) 
TFF Output Resistance 
(GND Side) 
Input Resistance 
Clock Resistance 
Input Capacitance 
Clock Capacirance 

980 

VoH(2) IoH=-0.25mA 
vaa=-15.3V 
Vnn=-9V 
Fig. 3 

VoL(2) IoL=1.6mA 
Vaa=-15.3V 
Vnn=-9V 
Fig. 3 

rouT(3) Vnn=-9V 
vaa=-15.3V 

rouT(4) Vnn=-9V 
Vaa=-15.3V 
VIN=-10V 
V.S=-18.7V 
f=1MHz,VrN=OV 
f=1MHz,V.S:OV 

min 
-1.0 

~gg 
150 

o. 1 

-1.0 

V~G 
1 5 

0 

0.1 

min 
-0.5 

-0.5 

typ max unit 
0 v 

-8.0 v 
ns 
ns 

1 us 
2.3 MHz 

0 v 
Vaa•1 v 

ns 
ns 

40 ns 

100 ns 

2.3 MHz 

typ max unit 
v 

-8.0 v 

2.5 kohm 

1.0 kohm 

50 % 
v 

-5.8 v 

2 kohm 

2 kohm 

Mohm 
Mohm 

10 pF 
100 pF 
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min typ max 
VGG Supply Current 1GG vaa=-1B.7v, 8 

VDD=-11V 
VDD Supply Current 1DD Vaa=-18.7V, 70 

VDD=-11V 

V;H 
MIN. V,iH (-1.0V) 

Fig. 1 Input Waveform 

V1H 
MIN. V1H (-1. OV) 

MAX.VJL (-8.0V) 
V1L 

Fig. 3 Output Signal Test Circuit 
01,02,03(Pre-TFF Output) 

V;L 
V;H 

I 
I 
I MAX Vitl (-14 .3V) 

I ~ I 

Fig. 2 Clock Waveform 

Fig. 4 

Voo Voo 

TN1'TN2-----TN13 
(Tone Counter Output) 

Equivalent Circuit Block Diagram(C Scale Circuit Function) 

OJ , _ 

" + 

rl 
U' 

" + 
~ ('; 

c 
" " + + 

CT' 0.) a) CT'\ 
l l..f\ r ~ 
t<' re·, f<', f<". 

·1· + + + 

CLOCK INPUT 
f=2119.040kHz 

%1 ?,! 

(j 03 ~ 
t<\ 0J ('_; 

+ + + 

Pin Name TN12 TNll rn10Tl\/g TN8 TN7 TN6 TNc, 'i'N4 Tll3 TN2 TN1 TN13 01 02 0) 

Tone Cs... D:J D.9# Es Fs Fg# c;g Gp,"' As Ap,# Bs Cg Cg 

IN2 

unit 
mA 

mA 
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Division Ratio 

~ 253 

Bg 268 

Ag 301 

Gg 338 

358 

LM8071 

(Hz) 
Output 
Frequency 

7906.866 

7461. 408 

7040.000 

6642. 759 

5919.106 

Fg 379 5591. 135 
t-------t---------;----------

Eg 402 5271. 244 

Dg# 426 4974.272 

(Hz) 
True Frequency Cent Error 

8372.018 +0.751 

7902, 133 +1.037 

7458.620 +0.647 

7040.000 o.ooo 

6644.875 -0.551 

6271. 927 -0.712 
--------+---------j 

5919.911 -0.235 

5587.652 +1.079 

-1.308 
t-------t--------t---------+-------~f--.----------1 

Dg 451 4698,537 4698.636 -0.036 
1--------1------+--------t--------· .. ------1--------------l 

Cg# 478 4433, 138 4434.922 -0.697 

C scal_e output frequency (clock frequency=2119. 040kHz) 

Sample Application Circuit 
1. Electronic Organ Block Diagram 

... 
0 
+l .. ... ... 

0 Q) 
+l "O " .. ... ... Q) ... Q) .. bO 
Q) "O 0 ... " ..... .0 Q) > » 0 
bO . ., 

Q) 
rl 

Q 0 
Q) '4 "' " "' 0 .... " 0 .... 
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2. Detailed Block Diagram of Tone Generator, Divider 

Cg 
LM3216 x 12 

c.o. ~---~ji 
CLOCK DRIVER I "TONE CWNTER 

'2~1 ---=--
System Diagram 

3. Sample Main OSC and Clock Driver 

(A) MAIN 0sc 
r---------------1 
I( Polystyrene I 
1
1 

film capacitor) I 

2SA608E 2SC536E M.O. I 
I ~ I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 10k 

I 
I 
I 
I voo L ______________ _J 

(B) CLOCK DRIVER r-------------------------, 
C.D. fi2 iiJ 

2SC536E 2SA608E x2 2SA608E• 2 

WG713 x 2 I 
I Voo WG713 x 2 VGG 

L------------------------~ 
(B) CLOCK DRIVER 

(A) Main OSC in the shadowed Input frequency 
portion at C.D.: 1.2MHz 

OSC coil: Korin Giken-made 
MC-1C 10.5uH(23T) 
Core materialx235(+220ppm) 
Tank circuit capacitor 
Polystyrene film capacitor ipm) 
(-150ppm) 
1200pFx2 
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P MOS IC ..... 
1m1.-Yn1 

Rhythm Pattern Generator 

3006A 

@473C 

General Description 
Selectable rhythms: 8 rhythms 
Outputs for pattern generation: 6 outputs 
Time: Simple triple time, quadruple time 
s'teps: Simple triple time lirie: 6 steps 

Quadruple time line: 8 steps 
• Output pin for tempo lamp (TL output) 

Absolute MaxilllllDI Ratings at Ta=25:!:2°c unit 
Naximum Supply Voltage VGG -20 to +0.3 
Input Voltage vi -20 to +0.3 
Output Voltage VO Outut Tr OFF -20 to +0.3 
Allowable Power Dissipation Pd max Ta~6o0c 350 
Operating Temperature To pg -10 to +60 
Storage Temperature Tstg -40 to +125 

Allowable Operating Ranges at ta=25:!:2°c min typ max 
Supply Voltage VGG 1 Ta=-10to+6o0 c -18.7 -17-15.3 
High-Level Input Voltage VIH(1) 3to7 -0.6 

-1.0 VIH( 2) 2, 16 
Low-Level Input Voltaee VIL 2to7,16 VGG 
Input Transient Time tir•tif 16 
Operating Frequency f CLK 16 DC 

Electrical Characteristics at Ta:25:!:2°C,Vaa=-15.3 to 18.7V min typ 
High-Level Output Voltaee v0H 9to15 IoH=-0.5mA -0.5 
Output OFF Leak Current r 0L 9to15 Vo=Vaa+1V -20 
Input Current Ir 2to17,16 VIN=-10V -3 
Input Pull-up Resistance RIN 3to7 VIN=GND 25 

VIN=6V 
Current Dissipation IGG 1 Vaa=-18.7V -12 -6 

See the Test Circuit below. 
[Note] Current direction: Positive (No sign): Flowing into device 

Negative (-sign): Flowing out of device 

Current Dissipation Test Circuit Case Outline 3006A-D16IC 
(unit:mm) 

16 9 

0 
0 

-8.0 
15 

100 

max 
0 

750 

v 
v 
v 

mW 
OC 
OC 

unit 
v 
v 
v 
v 

usec 
Hz 

unit 
v 

uA 
uA 

kohm 
kohm 

mA 

f=2kHz G:::::::m m;i 
I I ~ Duty cycle 50J 

Pulse 
genera­tor 

984 
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Pin Connection and Pin Assignment 
INPUT IXJTPUT 

LM8372 

INPUT 

Equivalent Circuit Block Diagraa 
CLK 

START 

Input/Output Vaverol'llS 

START 

CLK 

{
RM6(HH) 

SWING 

RM3(BD) 

Rhythm pattern 
generator & 
selector 

TOP VIEW 

I 
(Open drain) 
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Rhythm Pattern 

Rhythm 

BEGUINE 

BOSSA-NOVA 

Rhythm Select 
Input 

LM8372 

Pattern 
Output 12345678 

RM4 0 r----'__:-----+-+-"--+-+--+--t---+--+-----1 
~6 0 0 0 0 0 0 0 0 
RMI 0 0 0 0 

Other pin="L" >---~-5-- ---+---O:___t---+---+-0~+-----+--+--0_-+--_ 
~2 0 0 0 0 
RM3 0 0 0 

~6 0 0 0 0 0 0 0 0 
RM5 0 0 0 

RS2= , r1- r--R;2-----r-o o o o o o o o 
Other pin="L" RM3 --r-0 r---t-----r-0 0 · o 

c------------i--- RM6 0 0 0 0 0 0 0 0 

986 

ROCK 

MARCH 

WALTZ 

BOSSA-ROCK 

RS3= 'H-- ~-- ---+----+-0=---t-+---t-+-0-t--_ 
Other pin="L" ~---- ___ Q_ _ 0 

RM3 0 0 0 0 
RM4 0 0 

f-----------+--+----+--+----+--+----+--+--
RS4= 'H RMI 0 0 

~ o_ 11 o Other pin=" L" t----------+----+--+-----+----r-- --+----+--+---

RM3 0 0 

RS5= -H :~~ __ _:___IXf---0-+--lt-I _o__,IX= 
Other pin="L" 1----RM-2_ ___ +-----t-- 0 0 f---

RM3 0 

~6 0 I 0 0 ~ _Ql_Q 
RS2='H t--RMl ____ -- - i 0 

o·o 
0 

RS 3~H' t----81\15 _______ 0 I 0 0 
other pin="I:" t---;;;;--- -- --+---c)- -010 ~0-+--0-+--0--+-----0--+--o__, 

l--R:M3___ 0 0 0 0 
f------------1---------j---- ~-+---+-+---+-+--+-+--

RM 4 0 0 
~~;~ :~: r- RM6 ____ ~~--i-- +--'o=--+_+o~)l--+--~o---+-J~o_ 

Other pin="L" r-___F<l111_ _____ +---t---+-O=--+-+--+--+--o_____,_ 
~2 0 0 

c------~-3---- - -t--6---r--
0 

SWING 

WALTZ-ROCK RS5= 'H' ~I 0 0 
r-~------t-----j-- r------r---t--- t---

Other pin="L" ~~--- 0 0 f---

~3 0 0 

RS4= 'H' ~4 -----t---0----T-IX ~f--

~-----~------~---·------~~-~--~-+----+--~~~ 

RM1 Snare drum 
RM2 Auto chord output 
RM3 Bass drum 

RM4 Cymbal 
RM5 Claves 
RM6 High hat 



LM8372 

Sample Application Circuit 

Integration circuit -11v 

1---'Cl.K~--+~~~~f_o_r~r_e~e_c~ting impuls~e-+--+--+--+-~ 

START SW 

Rhythm select 

RS4+ RS5 WALTZ-ROCK 
RS3+RS4 SWING 
RS2+RS3 BOSSA-ROCK 

Vas 

[Note] RL=15k to 45kohm 

L'.!< ___ J 

r----- -----, 
I I 
I I 
I I 

I 
I 

LED : 

I 
I I 
L _____ lg;_J 

Rt. 

Tempo lamp indicator 

HH 

CL 

CYM 

BO 

so 

..., 

.... 
::l 
() 

s.. ..... 
() 

Q) 
i:: 
0 

lo< 

s.. 
Q) 
M . .... 
:I:: 
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LM8471 l:iil P MOS LSI 

Rhythm Pattern Generator 

®456C 

The LM8471 is a P-channel MOS LSI designed for use in the auto rhythm section 
of electronic organs or rhythm instruments. 
It is capable of selecting 10 rhythms and driving 9 kinds of percussion 
instrument. It is also capable of providing 2 kinds of variation on each 
rhythm. These two kinds of variation can be played automatically. This means 
that 10 (rhythms) x 2 (variations) = 20 (rhythm patterns) are available. The 
rhythm tempo indicator (lighted every beat) makes it possible for you to know 
the rhythm tempo during the pause of playing and to restart playing smoothly. 

General Description 
Selectable rhythms: 
Steps: Simple triple time line: 

Quadruple time line: 
Outputs for tone generator drive: 
Outputs for auto chord: 
Output for tempo indicator: 

10 rhythms 
48 steps 
64 steps 
8 outputs 
3 outputs 
1 output (Lighted at the beginning of a 
bar during playing; lighted every beat 
during pausing) 

On-chip oscilla.tor (External C,R) 
With variation pins (VARI-A, VARI-B) 

Absolute Maximum Ratings 
Maximum Supply Voltage 
Maximum Input Voltage 
Operating Temperature 
Storage Temperature 

988 

at Ta:25±2°c 
VDDmax 
VI 
To pg 
Tstg 

-13 to +0.3 
-13 to +0.3 
-10 to +60 

-40 to +125 

Case Outline 3012A-D28IC 
(urdt:mm) 

unit 
v 
v 

OC 
OC 

l:::::::::::::~~ 
~~ ~ 

0.41 1.2 2.54 SANYO : 0 IP 2 8 



LM8471 

Ta=-10 to 
Allowable Operating 

Supply Voltage 
"H"-Level Input 

"L"-Level Input 

Ranges at 
VDD 
VIH(1) 
VIH(2) 
VIL 

RS1 to RS10 
START,VARI-A,VARI-B 
RS1 to RS10,START, 
VARI-A,VARI-B 

min 
+60°C -11 

-0.8 
-1.0 

VDD 

Input Pulse Rise Time tir (RS1 to RS10,START, 
VARI-A,VARI-B 

Input Pulse Fall Time RS1 to RS10,VARI-A,VARI-B 
START 2.0 

10 
18 

Operating Frequency 
External Resistance 
for OSC 

Electrical Characteristics at 
"H"-Level Input 
Output Leak Current 

CLK 
CLK 

to -11V min 
IoH=-0.5mA -0.5 
VoL=-10V -20 

Input Current START VIN=-10V -3 
Input Pull-up Resistance 
(VDD Side) 

RS1toRS10 VIN=GND 15 
VARI-A,VARI-B 20 

Supply Voltage Characteristic 6f(V) CLK 
of OSC Frequency 
Temperature Characteristic of 6f(Ta) CLK 
OSC Frequency 
Current Dissipation 

Pin Assignment and Pin Connection 
r----OUTPUr----~ 

VIN=GND 

VDD=-11V 

TOP VIEW 
'-,.-,~~~~~~~~~~~~~,4,,.--

8 V)~~~~~~~V)trcn ~j~~ 
>o:::a-a: IX UJ 

---INPUT~ 
OUTPUT 

RS1:WALTZ 
RS5:SWING 
RS9:SAMBA 

RS2:MARCH 
RS6:MAMBO 
RS10:BEGUINE 

RS: TANGO 
RS7:BOSSA-NOVA 

RS4:ROCK 
RS8:SLOW-ROCK 

RM1 :Cymbal 
RM4:Snare drum(SD) 
RM7:Bongo(BO) 

AC 1 : lower manual 

RM2:Low conga(LC) 
RM5:High hat(HH) 
RM8:Maraca(MA) 

AC2:pedal 1 

RM3:High conga(HC) 
RM6:Claves(CL) 
AC2+AC3:Bass drum(BD) 

AC3:pedal 5 

typ 
-10 

typ 

-5 

max 
-9 

0 
0 

-8.5 

50 

50 
50 

1000 
600 

unit 
v 
v 
v 
v 

ms 

ms 
ms 
Hz 

kohm 

max unit 
0 v 

uA 
uA 

400 kohm 
600 kohm 

mA 
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LM8471 

Internal Block Diagram 

Dit'ferentiation 
circuit ~------~ 

Fredi vider 

Decod.er 

rhythm 
pattern 

generator 
and 

rhythm 
selector 

'--~~o~~o-~~~-o 

V0D GND RSI RS2 -- - -RS10 

osc CLK 

E r-1 
0 ct1 .... c 
" bO > .... 
ct1"' 

~~ 
::1 .... 

"""" ., «) 

:>J:: 
0"' 

RMI 
RM2 

I ! 
M8 

Yoo 

Input/OUtput Wave~orms 

counter input 
wave form 

RM output 

tempo output 

AC output 

J1J1_ 
' ' ___ _,,,_...,. _ ____." r--/t 

~-K_-fl~: ~~~---,--,:r-R 
--~H ~>--------

Note: Holding input RS1 at "H"(Vss> level delivers RM1 (to RMS) output 
corresponding to RS1. 
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LM8471 

Sample Application Circuit 

Note: 

A+B pattern 
A pattern 
B pattern 

... .. 
>< .... 

:E 

Scale 
generator 

(1) R =15 to 45kohm 
(2) rke fall waveform of the signal applied 

to the START pin (pin 15) must be free 
from chattering. 
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P MOS IC 

~ Rhythm Pattern Generator 

~--
@470A 

Use 
Radio cassette tape recorders, stereos 
(Note) This IC has no auto chord outut because it is intended for use in audio 

equipment (other than keyboard instruments). For electronic organs, 
the LM8372 (rhythm pattern generator IC with auto chord output) is 
available. 

The LM8972 is classified into two groups according to supply voltage (VGG). 
A rank Vaa=-15V to -18.7V(operation from 17V) 
B rank Vaa=-6V to -15V(operation from 9V, 12V) 

General Description 
Selectable rhythms: 8 rhythms 
Outputs for pattern generation: 5 outputs 
Time: Simple triple time, quadruple time 
Steps: Simple triple time line: 6 steps 

Quadruple time line: 8 steps 
• Output for tempo lamp (TL output) 

Absolute Mazillum Ratings at 
Maximum Supply Voltage 
Input Voltage 

Ta=25:!::2°c 
Vaa 

Output Voltage 
Allowable Power Dissipation 
Operating Temperature 
Storage Temperature 

vi 
v 
P8max 
To pg 
Tstg 

Output Tr OFF 
Ta~6o0c 

-20 to +0.3 
-20 to +0.3 
-20 to +0.3 

350 
-10 to +60 

-40 to +125 

unit 
v 
v 
v 

mW 
OC 
OC 

Allowable Operating Ranges at Ta:25:!::2°c,Vss=OV min typ max unit 
Supply Voltage VGG 1 Ta=-10 to 6o0 c -18.7 -6.0 
High-Level Input Voltage VIH(l) 3to7 -0.6 0 

VIH( 2) 2, 16 -1.0 0 
Low-Level Input Voltage VIL 2to7,16 Vaa -5.5 
Input Transient Time tir•tif 16 15 
Operating Frequency f(CLK) 16 0.1 100 

Current Dissipation Test Circuit Case Outline 3006A-D16IC 
(unit:mm) 

f=2kHz 

Duty cycke 50J 
Pulse 
genera 
tor 

992 
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r---19.2 

SANYO: DIP16 

v 
v 
v 
v 

us 
Hz 



Electrical Characteristics 

High-Level Output Voltage 
Output OFF Leak Current 
Input Current 
Input Pull-up Resistance 
(VGG Side) 
Current Dissipation 

LM8972 

[LM8972 A] at Vaa=-15 to -18.7V,Ta=25°C,Vss=OV 

9, 1 0, 12to 15 
9,10,12to15 
2to7,16 
3to7 
3to7 
1 

See 

min typ max 
IoH=-0.5mA 
Vo:v00+1v 
VIN=-10V 
VIN=Vss 
VIN=-6V 

-0.5 0 
-20 
-3 

25k 
750k 

v00=-18.7v -12 
the Test Circuit 

-3 

below. 

Electrical Characteristics [LM8972 B] at Vaa=-10 to -15V,Ta=25°C,Vss=OV 

unit 
v 

uA 
uA 

ohm 
ohm 

mA 

min typ max unit 
High-Level Output Voltage VoH 9,10,12to15 IoH=-0.5mA -0.75 
Output OFF Leak Current IoL 9, 10, 12to15 Vo=Va~+1V -20 
Input Current Ir 2to7, 16 VIN=- OV -3 
Input Pull-up Resistance RrN 3to7 VIN=Vss 25k 
(VGG Side) to VGG 
Current Dissipation IGG Vaa=-15V -12 -2 

See the Test Circuit 
below. 

Electrical Characteristics [LM8972 B] at Vaa=-6 to -10V,Ta=25°C,Vss=OV 

v 
uA 
uA 

ohm 

mA 

min typ max unit 
High-Level Output Voltage VoH 9 , 1 0, 12to 15 IoH=-0.5mA -1.5 
Output OFF Leak Current IoL 9,10,12to15 Vo=Va~+1V -20 
Input Current Ir 2to7, 16 VrN=- OV -3 
Input Pull-up Resistance RIN 3to7 VIN=Vss 50k 
(VGG Side) to v0Y 
Current Dissipation 1GG v00=- ov -3.0 -1.0 

See the Test Circuit 
below. 

(Note) 1. Current direction: Positive (no sign): Flowing into device 
Negative (- sign): Flowing out of device 

v 
uA 
uA 

ohm 

mA 

2. When using the IC at VGG from -6V to -15V, the RS input pins (pins 
3 to 7) must not be open. 

3. The TEST pin (pin 11) must be connected to Vss· 

Pin Assignment and Pin Connection 
INPUT OUTPUT 

LM8972 

RS1: BEGUINE 
RS4: MARCH 
RS3+RS4: SWING 
RM1: Snare drum(SD) 
RM4: Claves(CL) 

RS2: BOSA-NOVA 
RS5: 'WALTZ 
RS4+RS5: WALTZ-ROCK 
RM2: Bass drum(BD) 
RM5: High hat(HH) 

RS3: ROCK 
RS2+RS3: BOSSA-ROCK 

RM3: Cymbal(CYM) 
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Equivalent Circuit Block Diagram 

Input/Output Waveforms 

START 

CLK 

{
RM5(HH) 

SWING 
RM2(BD) 

Tempo output(TL) 

994 

CLK 

Rhythm pattern 
generator & selector 

LM8972 

I 

RM1 

TEST 

TL 

(Open drain) 



LM8972 

Rhythm pattern generator & selector 

Rhythm 

BEGUINE; 

BOSSA-NOVA 

ROCK 

MARCH 

WALTZ 

BOSSA-ROCK 

SWING 

WALTZ-ROCK 

R~;(.thm Select 
I11yut 

RSl="H" 

Other pin="L" 

RS2= 11H11 

Other pin="L" 

RS3="H" 

Other pin="L" 

RS4= 11 H11 

Other pin="L" 

RSS= 11 H11 

I Other pin="L" 

RS2= "H" 
RS3= "H" 

.Other pin="L" 

RS3="H" 
RS4=· "H" 

Other pin="L" 

RS4= "H" 
RSS= 11 H11 

Other pin="L" 

3 4 5 6 7 8 

'-__ R_M_3 _____ -+---- 1 _Q_ _______ ---+--->----!----' 

RMS 
I---

0 0 0 0 0 0 - - -- -t---------t------+---- -- 0 0 ---+----
RMI 0 0 
RM4 0 0 

I------- --------+-- --+- --- -- -
RM2 0 

~~5_____ _Q_ 0 0 
RM4 0 

f---- ---- RM2 ------ --0 --+---

RMS 0 

0 
0 
0 

0 0 
0 

- --- 16 +----
0 

+--() 0 0 0 
0 

0 0 

I----- 0 0 0 0 0 0 0 
------- ---- -!-----+---- -+---+----+---+---+--~-+--~-+--~-.J 

RMI 0 0 
0 RM2 0 0 0 

___ RM_._3 ___ -t---0-t--~~---+-~0"--'---+---+---.J 
'---RM_l _____ -+---~----+--0---+-----+---<----+--~0---+----' 

RM2 0 

l--~.-5_ ___ ~_() ___ Q-+_Q__ 0 0 0 0 

1----~- ---~ 0 --+- 0 
f-----RM __ 4_ 0 0 0 

RM2 0 0 0 __Q 
RM3 

._-_-__ R_.M-=5-___ -__ -:~- ---+-0--f----,l-o-+--0'---+--+-o-+--l~l--l o 
RMI 0 

1----~RM:-c-2----+--o--+----+----+---+--o--+--+--o=+--j 

RM3 

RMI 

Rill2 

Pattern output name: RM1 snare drum, RH2 bass drum, RH3 cymbal, RM4 claves, RH5 
high hat. 

Sample Application Circuit 

Integration circuit for 17v 
1--'c,,,_LK"----+------r_e~j~e_ct_i~ng impluse 

Rhythm select 

r-o WALTZ 

t 
V55 

RS4+RS5 : WALTZ-ROCK 
RS3+RS4: SWING 
RS2+ RS3 : BCJSSP. -ROCK 

V55 

[Note]:RL=15k to 45kohm 

V55 

r------ ----1 

: : 
I I 
I I 

I 
I 
I 

LED I 
I 
I 
I 

------~-J 
Tempo lamp indicator 

HH .... 
CL ... 

" 0 
CVM .. ... 
BO 0 .. c 

0 ..,.. 
so 
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