































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































LC7817

3. Backup
Dual-supply operation

AMA

1 Wy
A
WA

o—o 54+ Pt Voo IE;Eitgﬂim

A
z I Lc7817
Vss

b Ve
\

High resistance
4. Muting

voo

Al ? | coM
Triggering of muting
at the time of initial A~Din

application of power VDO_>D LC7817 MUTE Muting period depends on CR time constant.
supply L=<
8 | g
back ! MUTE in 3R
contrgr N ’_l_‘_: CR e |
! I
S I
- L Y
VEE
Ain~Din

MUTE output |

Function switchover ) l
COM output | ><! |
— le— Muting delay

Muting period

back u) {
contre __]‘-—Operation perione Back up

Return from backup vVauc
MUTEin ﬁuting period
1—‘(

MUTE __"_—-L
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LC7817

Pin Description
Pin Name| Pin No.| Type of Input/Output Pin Functions
A%»)} 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, Yo 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 delay time.)
7 . .
223; ;6' -Output of driver for LED which displays ON state
Tout 25' "4§ corresponding to individual analog switches
’ : .
Dout 24 VeE -N channel open drain(Source is connected to VEE)
A to D: Audio signal input pins
Al,Bl1, 10,11, -COM: Audio signal output pins
Cl,D1 12,13 An O—o -Signal inputs (A to D)conduct according to signal
A2,B2, 19,18, 8n D——0 inputs (Ain to Din) as follows:
c2,D2 17,16 CnO—s . ,
coM1 14 g9 CgM output An_ _Bn Cn Dn «: Don't care
coM2 15 9 Ain 1 0 0 O
coun 4 .| Bin » 1 0 o
9 3] cin *+ * 1 0
/ & 5| pin * o * * 1
Voo
-Input pin for specifying tape monitor mode ON/OFF
TMin 6 b -Rise of input signal is detected; monitor mode ON/OFF
are inverted to monitor mode OFF/ON respectively.
Voo . -Output pin for controlling external analog switch
(LC4966) for tape monitor
TMCTL 22 -Source of N channel transistor of complementary buffer
VEE output is connected to VEE.
.Output pin for driver for LED which displays tape
TMout 23 monitor state as well as external analog switch
e (LC4966) for tape monitor
€ -TMout is opposite in polarity to TMCTL.
«Input pin for forcing audio muting control signal
MUTEin 8 0——{>0————~ (MUTE) to be triggered externally
.If fixed at'L' level,MUTE output becomes'H'level.
<Output pin for audio muting control signal
MUTE 21 i> 3 '~Signal with pulse width to be determined by external
constant at CR pin is outputted at the time of function
switchover or MUTEin input.
-CR time constant pin for determining time interval of
audio muting control signal
CR 1 -Time lag(muting delay) between muting signal rise and
analog switch switchover depends on C+Rg time constant
at the time of transistor ON.
Shoom oo -Input pin for turning OFF all analog switches and
RESET 7 - . . ey -
resetting tape monitor flip-flop('L' level active)

894



LC7817

Absolute Maximum Ratings at Ta=25%2°cC
maximum Supply Voltage Vpp max

Output Current

Output Voltage

Voltage Difference at

analog switch ON
Allowable Power
Dissipation

OPerating Temperature
Storage Temperature

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

Supply Voltage

'H' Level Input
Voltage

'L' Level Input

Voltage

Analog Switch
Input Voltage

External Capacitance

for Muting Timer

External Resistance

for Muting Timer
Input Receiving
Pulse Width

unit
Vss-0.3 to VEg+40 \Y
VEE max VDpp-40 to Vgg+0.3 \Y
IouT Aout,Bout,Cout, 30 mA
Dout, TMout
Vourt " " VEE-0.3 to Vpp+0.3 \Y%
AVon Switch ON -0.5 to 0.5 \Y
Pd max Ta%85°C 350 mW
Topg -40 to +85 °C
Tstg -40 to +125 °C
Pin No. Conditions min typ max unit
VDD1 VDD (28) VEEEVSS-4.5 Vss+4.5 VEE+37 \4
VEE VEE(20) VppzVgg+4.5 Vpp-37 Vss-4.5 \
VDD2 VDD (28) Backup Vss+3 Vss+37 v
VEE£VsS
VIHl Ain(2) to Din(5), 0.75VDD VDD v
RESET (7) ,MUTE in(8)
VIH2 TMin(6) 0.8VDD VDD \Y
VIL1l Ain(2) to Din(5) Vss 0.25VDD v
RESET (7) ,MUTE in(8)
VIL2 TMin(6) Vss 0.2VDpD v
VIN Al(10) to D1(13), VEE VDD v
A2(19) to D2(1le)
C CR(1) 10 uF
R CR(1) VpD-Vsgs=4.5V 40 100 Kohm
VpD-Vgs29V 100 300 Kohm
TiN Ain(2) to Din(5)Vpp=9vV, 120 ms

TMin (6)

C=3.3uF,R=220Kohm

Electrical Characteristics at Ta=25%2°C,vgg=0V

Pin NO.

'H' Level Output Vog1 TMCTL (22)

Voltage

'L' Level Output
Voltage

Analog Switch
ON Resistance

VOH2
VoLl
VoL2

voLr3

Ron

MUTE (21)
TMCTL (22)
MUTE (21)

AOUT (27) ,DOUT (24)
TMOUT (23)

Al(10),B1(11)
Cl(12),D1(13)
COM1 (14)
A2(19),B2(18)
C2(17),D2(16)
COM2 (15)

Conditions
IOH=-0.1lmA
VDD=4.5 to 37V

IOH=-0.4mA,VDpD=4.5V Vpp-1.5

" ,VDD29V
Ior=0.1mA

IoL=0.4mA,VDD=4.5V
" +VDD=9V

IoL=7mA,VDD-VEE=4.5V
I0L=30mA,VppD-VEE=9V

" ,VDD-VEEZ218V
I=1mA,VDD-VEE=4.5V
" ,VDD-VEE=9V
" ,VpD-VEEZ18V

min typ max unit

0.8Vpp VDD
VDD
Vpp-0.5 VDD
VEE 0.2x
(VDD-VEE)
0 1.5
0 0.5
VEE VEE+2
VEE VEE+4
VEE VEE+2
400
120
80

\Y

<< <

< << <<

ohm
ohm
ohm
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LC7817

Input/Output
OFF Leak Current

Total Harmonic
Distortion

Feedthrough
(Switch OFF)

Crosstalk

Muting Time

Switch Switchover
Delay Time

Supply Current

Fig.

Fig.

Fig. 3 Crosstalk

IoFF1 AOUT (27) to DOUT (24)
TMOUT (23)

IOoFF2 CR(1)

IOFF3 Al(10) to D1(13),

CoM1(14),
A2(19) to D2(1le),
COM2 (15)
THD1 COM1(14),COM2(15)
THD2 " "

FTH Al(lO)
[Dl(lB) o COM1 (14)
2(19)
[D2(l6fato COM2 (15)
CT l(lO)
[Dl(l3) o COM2(15)
2(19)
[Dz (16)~FC COML(1D)
TM1 MUTE (21)
TM2 MUTE (21)
TswDp (Ain(2) to Din(5)

TMin (6)
IpDl VDD (28)

1 Toatl harmonic distortion

VDD

min typ max unit

Output transistor 10

OFF

(Vo=VEE+37V

Output transistor 3
OFF

(Vo=VSS+18V

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

VIN=1Vrms, £=1KHz,
VDD-VEE=15 to 37V,
(Refer to Fig.l.
VIN=0.1lVrms, f=1KHz,
VppD-VEE=4.5V,

|[Refer to Fig.l.
VDD-VEE=37V, f=10KHz,
VIN=0.77Vrms,

Refer to Fig.2.
RL=47Kohm
VDD-VEE=37V, £=10KHz, 75
VIN=0.77Vrms,
Refer to Fig.3.
RL=47Kohm
[VDD=9,

Refer to Fig.4.
C=3.3uF*20%,
(R=220Kohm*5%
VDD=9V,
C=3.3uF10%,
R=220Kohm*0%
Vpp=9V,

Refer to Fig.5.

0.05

55

350 580 1000

450 580 800

30 50 120

C=3.3uF,R=220Kohm
Operating,

Refer to Fig.6.
VDD—VEE= 37V

1000

uA

uA

uA

dB

dB

ms

ms

ms

uA

el

THD
33u A meter
Lﬁ@fﬁ }zh

5

DUT

2 Feedthrough

VDD
(oft)

osc §

nmq;%w4:?£wﬁj: }

Vop

1
.;,r*T
COM 2

(on)|(COM1)
-Eﬂzl“i:ig'ww‘
Vee Vss

0sC 220p pur

47%

Vo
FTH=20 log'vq(dB)

vi=770mvrms
VDD-VEE=37V

€T=20 log—Y2 (dp)
Vi

vVi=?770mvVrms
VDD-VEE=37V
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Fig. 4 Muting period

Fig. 5 Switch switchover delay time

—'

A

el

MUTE
movv‘b——‘fmb—— time interval
A meter

=

] L

s~8h |
|

Sl Dluurz

time
inferval
meter

Ain ,Bin L o
V§Ld:EE

Fig. 6 Supply current

s

open (A1~D1)o—-

open (A2~D2) o—'
MUTE in t

open (IHin Ain~Din, I

o—-

o

VEg V!

)

Ain~Din I l

|

S I N
coM X

TSwD

MUTE

™

TM: Muting period
TSWD: Switch switchover delay time

Voo Voo Voo
+
DUT é
Voo | cR

1 comr

’im

COM2
39k

——0 (MUTE,TMCTL) open

open
drain

- |

(Aout~Dout TMout) open
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C MOS IC

LC7820

2-Pole 4-Position Function Switch

® 1514
Functions
. 2-pole U-position function switch of feather touch type
. Tape monitor function, REC equalization (graphic equaliz iput/output)

function
. Microcomputer-controlled. 2 control lines. Microcomputer-app ute
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

() oE9 ] ps—{>—1]

15<]
(D— [o.€a }pa—{>1]
1>

®

A

A

I

va%

(3) The use of 2 IC's makes it possible to add the functions shown below.
(1) Dubbing A9B, B9A (A3B: With REC equalization function)
(2) REC OUT selector (On-the-air program, off-the-air program)

(4) Wide dynamic range due to 40V breakdown voltage

(5) Two control lines can be used in common with other IC (graphic equalizer
LC7520).

Case Outline and Pin Assignment Case Outline 3029A-D28SIC
(unit:mm)

3g38ud
2121 [ [17]

U‘——ls:fﬁ_jﬁl

— ] ¢
2nun§;§;§§§a§§ ]

SANYO: DIP28S
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Equivalent Circuit Block Diagram

Al
Bl
Cl
o

TINY
TOUuT1

EQOUT!

EQIN1

:l pyisw el ]:“
| pqiswe Dy | "
:I 153 P | -

I pyio | pgmw | o2
GL——————BQE&E F——ESE!E————lonz
cl pisws, 2swepg |ormnm
° — o l SEQOUT2

1ow8 fisws [1swio Zswio|zows [75ws ) 9 IN2
e

VEE | Lo artrol
VCCOT analog sw contro
Vret 0— level shift

o :
cont
D! O-I——bo—

0 shift
e

register

Absolute Maximum Ratings at Ta=25°C,Vgq=0V

Maximum Supply Voltage

Input Voltage

Analog SW ON-state Voltage AV1

Difference

Analog SW OFF-state VoltagelV2

Difference

Operating Temperature
Storage Temperature

Allowable Operating
Supply Voltage

"H" Input Voltage
"L" Input Voltage
Input Pulse Width

Setup Time
Hold Time

Operating Frequency
Analog SW Input Voltage VIN

Vop VeE=Vss
VeE
Vee
vref
V11
V12

VSS§Vref
cik,D1

A1 to D1,A2 to D2,

<

VSS to VS 4'7 .0
Vpp-Vref=211.0
VSS-O . 3 to VCc"'o . 3
VEE"O - 3 to VDD+0 . 3

Tin1,2 EQin1,2

Between analog SW

0.6

input and output (ON)

Between analog SW

Vop-VEE

input and output (OFF)
Allowable Power Dissipation Pdmax Ta$75°C

Topg
Tstg

Ranges at Ta=25°C,Vgq=0V
Yoo VEEVss»Vecpp
VEE .

Ve <
VDD-Vl“ef-‘]O

Vref
Vin(1) CLK,DI

IH(2)
i) I
IL(2
tdw( ) CLK
t CLK,DI
setu ’
tporq CLK,DI
fopg CLK
A1 to D1,A2 to
Tin1,2,EQint,2

100
-30 to +75
=40 to +125

88Vpp-Vgg37

4,5to(typ5.0)to5.5
0 to VDD-H.S
0.8V to V
cC cc
Vref+0.9(VDD-Vref)toVDD
to 0.2V
CcC
(Vpp-Vref)
min 1
min 1
min 1

330

Vgs
VreftoVref+0.1

D2

unit

<< d<< <<

<

unit

dadddddd<ad<<

kHz

<
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LC7820

Electrical Characteristics

Current Dissipation

Analog SW ON-State
Resistance

Input/Output OFF-
State Leak Current
Total Harmonic
Distortion

Feedthrough
(SW OFF-State)
Crosstalk

Sample Application Circuit 1 :

min typ max unit

Iref 1 mA

Ron I=1mA,VDD—VEE=18V 80 200 ohm
I=1mA,VDD-VEE=23V 70 180 ohm
I=1mA, Vpp-Vpg=3TV 60 140 ohm

Ioff Analog SW OEF -10 10 ul
VIN=V0=VEE to 18V

THD1 VIN=1VPms,f=1kHz, 0.01 %
Vpp-VEg=37V

THD2 V N:O.lVPms,f=1kHz, 0.05 %
Vpp-VEg=37V

FTH Vpp=-Vgg=37V, f=10kHz -55 dB
Vin=0dBm,RL=u7kohm

CT VDD-VEE=37V,f=10kHz -75 dB

Vin=0dBm, R, =4Tkohm

General Function

2 2 LC7820
o :
% [ TOUT1
CPU i TIN(IT
1C6502
SOURCE Al TINI
key PHONO [ a2 I JPHONO TOUTITINZ /
B |
TUNER B2 | JTINER
al) VOLUME
AUX1 c2 | Jauxt power amp
mﬂktl’
Dy | ouTl
AUX2 D2 | JAUX2 oOuT (1ouT2 3 %
annJ BALANCE
Graphic  ————
Equalizer | Egourz [ JEOIN
Lc7s20  [EQING 1
LCTS60 | EQINZ IL Jeqout

Function (1) 4 inputs (+tape input) 1 selec-
tion
(2) Equalizer ON/OFF
(3) Tape monitor ON/OFF
(4) 3 configurations of equalizer
connection

source
@—c-Eq] s>
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Sample Application Circuit 2 : REC OUT Selector, Dubbing Function (Using 2 IC's)

CPU

key

|DI

w/
Lmﬂ
TIN( |TOUT2
£Q OUT1
EQIN I g OUT2
VDD
Source o S
N \azt)  eoour | eginz
il P
TUNER
B2l JTUNER |
cil ouT1
AUX c21 JAuxi louT2
ol
Al
U D2| JAUX2 I
A LC7820 NO2
EQINI
'EQINZ| |
E)P’W ITIN}
(%
B21 |TUNER rm2
Uy
€21 JAUX1 [
2
D21)AUX2 l
S ourt |
our( lour2

TAPE)

DI TINI
CLK | ITIN2

Graphic
Equalizer

LC7520
LC7560

N

volume

balance

mr sp

Function (1) 4 inputs (+tape 1,2 input) 1 selection) punctions in
(2) Equalizer ON/OFF
(3) Tape monitor ON/OFF

(4) REC OUT selector (On-the-air program,

program)

(5) Dubbing 132, dubbing 231

1-chip application

off-the-air

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

source
) APE |
[6.EQ | -0 ameyspeater
S TAPE 2
O amp/speaker
O—1—fem
~O ampy sped
® 5ea }-frwee]
—~0 amp/sp
[rape 1} {6 £q]

The following configuration is unrecommendable.

( Freed{cma}-foeen]
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Pin Description

Pin Name | Pin No. Pin Configuration Description
Vpp 19 Power supply pin, +18V typ., For sound
signal.
Vref 16 Power supply pin, Vpp-5V typ., For
driving internal logic.
Vag 14 Power supply pin, OV
VEE 10 Power supply pin, ~-18V typ., For sound
signal.
Vee 1 Power supply pin, +5V typ., For input
logic
DI 12 . Pin for inputting data from CPU
:: . Schmitt inverter type
CLK 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 o_%_o
Tin1,2 | 6,23
EQin1,2| 8,21
A1,2 Tout1,2
B1,2 EQout1,2
c1,2 OuT1,2
ouT1,2 | 7,22 D1,2 Sound signal output pin.
Tout1,2| 9,20
EQout1,2| 5,24
S 15 Select pin for using S | Key code

-

2 IC's 0 D2
1 D3

(Note) The manuals for microcomputer, control data, timing are in preparation.
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LC791 0 C MOS IC

A/D, D/A Converter

3006A

® 1335A

Use:

6-bit 64-step A/D, D/A converter that is applied to control various types Qf

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

csoi——[>0———-umme

BN S—

PISP2/6P3P4 S

[boix.hmilt inverter, b Tristate butfer, (>Compamor

Pin Assignment Case outline 3006A-D16IC
(unit:mm)
16 9
mnnnmnmn—ffE
2% Y
ITIL_ILJLJLJLJI_J&?I_.‘_L °
19.2
- od
048 ! <
1.2 ”
2.54

SANYO: DIP16
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LC7910

Absolute Maximum Ratings at Ta=25}2°C,Vss=0V

Maximum Supply Voltage

Maximum Input Voltage
Maximum Output Voltage

Maximum Output Current
Maximum Allowable
Power Dissipation
Operating Temperature
Storage Temperature

Allowable Operating Ranges at Ta=25%2°C,vgg=0V

Supply Voltage

Input 'H' Level Voltage

Input 'L' Level Voltage

External Resistance

unit
VDDmax -0.3 to +8.0 v
Vrefmax VrefmaxEVDDmax -0.3 to +8.0 \%
Vin AIN VSs to Vref v
VouTl  AouT Vss to Vref v
vVouT2 CR-DR,END,P1/5~4,5 Vgg to Vpp v
IoyT END,P1/5~4,S -4.0 to +4.0 mA
Pdmax Tat75°C 100 mW
Topg -30 to +75 °C
Tstg -40 to +125 °C

unit
VDD 4.5 to 5.5 v
Vref  VrefEVDD 4.5 to Vpp v
vryl1 A/D,S/P,CE,ST-WR, 0.75Vpp to Vpp v

P1/5~4, (D/A mode)
VIH2 CR-DR (D/A mode) 0.85Vpp to Vpp v
viL1 A/D,S/P,CE,ST-WR, Vgs to 0.25Vpp \%
P1/5~4,S (D/A mode)

VIL2 CR-DR(D/A mode) Vgss to 0.25Vpp v
Rosc CR-DR at 5V C=0.01uF (J,K) 6.8 to 100 Kohm

Electrical Characteristics(1) at Ta=25%t2°C,vgg=0V

Input Pulse Width

Data Hold Time

Data Input Time

Output Settling Time
Output Active Time

Output Inactive Time
Output 'H' Level Voltage
Output 'L' Level Voltage
Output Off Leakage Current

Input Current

Output impedance
Current Dissipation

Maximum Conversion Time

Electrical Characteristics (2) at Ta=25%2°C,Vpp=vVref=5vV

A/D

D/A

min typ max unit
tgw CE, ST-WR 10 us
tyorp P1l/5v4,S(after 10 us
tDIN Pl1/5v4,S (after 1 us
touT AQUT 10 wus
tON Pl/5~4,S (after 10 wus
tOFF P1/5~4,S (after 10 us
VOH Pl1/5~4,S,END,IoH=-2mA 0.8Vpp VDD v
VoL " Vss 0.2Vpp v
IOFF Pl1/5~4,S, CE='Q' -10 10 uA
IIN1 A/D,S/P,ST-WR,Vgg&vINSVpp -10 10 uA
IIN2 AIN VSSEVINSVyef-10 10 uA
IIN3 CE VssEvINEVpp -10 10 uA
Raour AouUT 10 Kohm
IpD VDD Vpp=4.5~5.5V 1 mA
Iref Vref VDD=Vref=4.5~5.5V 1 mA
tconv Vpp=Vref=Vin=4.5~5.5V 3msec

Rosc=3.3Kohm

min typ max unit
Resolution 6 bit
Quantize accuracy -1/2 +1/2 LSB
Relative accuracy -1 +1 LSB
Offset error 0 2 LSB
Resolution 6 bit
Linearity -1/2 +1/2 LSB
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LC7910

D/A mode
&
#)
A/D mode
D
@

Sample Application

VoD

i

t

W : tow |
CE,ST-WR I
P1/5~4,5 nnu::} { :},
oh s b W

ST-WR l

Aout A Analog Output
tow tow
e
P1/5~a,S foaa] M\
\outewt [ \ L/
T el e Tl
tow
i
ST-WR 1
END l
——
teonv
(Reference) Oscillation frequency
vs. external resistance
o 100 Vpp=5V,external capacitor 0.0luF
g IS
Y i N
BN
@
T
83 N
o
5 ' \\\\\7
A
5 N
= N
2 N
9] ]
g 1
Recommended external
2 - | resistance width
1
' 7 3 ) 7 3 5 T

External resistance, kQ

(1) A/D converter (Serial output)

Yoo

VoD

- To reduce current dissipation, P1/Y to
P4 are connected to GND/Vpp.

CPU

analog input

CRDR
CE
] g
“:ﬁ ST-WR
: 3  Dvret
An 10k
LR LV
| Bolg s

- It takes 5ms before conversion ends

Vss

(END <1) at fosc=13KHz (R=13Kohm,
c=0.01uF) .
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LC7910

A/D conversion timing (At 5V, fogc=13KHz)

o 10us mn
ST-WR {¢
t A/D conversion end
END }—— smst¥P . A/
Wus min
ce SRR IV IR I I DU SE—
high impe Wus max 10us max
/
: T s U o ) S

Output data can be strobed 10us after output active CE rise.

b6 ‘is delivered at first CE after END becomes

are delivered in succession.
b6 is delivered at next CE,

'l'; then b5,b4, ---,bl

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)

13
CR-DR 4
S g

P1/5 ST-WR
P2ls| gl A5
U nly [ b
Ph_ L g A
END }" ,Vif
g

2
Conversion timing (At 5V, fosc=13KHz)

Internal counter reset
10us min

ST-WR 1 5mst®__f

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

10us max T i
====q END output for coaversion

END ! end is reset.

—o}—-10us min
cE U | S
e DO -
s e S ) R
- - ) —

P4 JERPR, T

Sample Application Circuit (3)
L, _04_‘ S[P

Output is at high
impedance mode and

=" /// /// ------unstable in unshadowed

portion.

D/A converter (Serial output)

CR-DR Do oJHAR
S .°< CE

I P1/5 ST-WR
SMZI Aout

CPU P
wP3 | et
(P& | —
1¢-END | >—sz5
(.

1 2

g@m
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s ‘0’ [ ve ) 0 [ bs)'o'(bL)'o" b3 )~'o',( bz)wy‘b:
1us min o 0us min
« AL L LA

<\»bit 6 setting bit 1 setting
STWR
Aot [analog
output
Qus max

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

14—_1J~—Tg’ . To reduce current dissipation, S pin
Ao is connected to VDD/GND.

CR-DR Jl>° %q’
«aH

(=
1l

cPU P3

P4
—

[NE

Conversion timing

s _min
CR-DR

STWR | Value to be determined by SR contents
Aou 10 i . 10us max
Ous min #uslm",ﬂf"" -—t

CE

P1/S :::::]“'
)

P2/6

P3

P4

Internal SR [ 0 ) set b5.b6 ‘faet bl bs
reset at CR-DR

- Note 1l: P1/5, P2/6 data must be inputted lus after CE rise
immediately following CR-DR. At this moment P3, P4
must be at '0O'.

- Note 2: Data on P pin must be held for at least 1lOus after CE
becomes '0°'.

Note 3: Agyr is delayed 1lOus max. after ST-WR becomes 1.
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Pin Description

Pin Name};qnor Pin Configuration Pin Description
P1/5 4 1) Output pin at A/D conversion and parallel output
mode (A/D pin—3'1l")
P2/6 5 CE-5P- A When CE is at 'l',A/D conversion output is
P3 ] obtained.
P4 7 When CE is at 'O’'.hich impedance mode is entered.
PU5~4 Output data (After 'l'is delivered at END)
i {lst CE ! 2nd CE  3rd CE,
= i P1/5; b5 ! bl : b5 N
(CE:S/P-AD) (P2/6] b6 I b2 i b6 Repeated
p3 "ot b2 i Y thereafter
|4 o | b4 ! o '0':'L' level
For AINS=Vyef, 111111=(b6 b5 b4----bl); for
AIN=Vgg, 000000= (b€ b5S----- bl)
2) Parallel input pin at D/A conversion mode
(A/D pin->'0")
Internal shift register fetches data synchronously
with CE rise.
Data must be inputted lus after CE rise.
Input data (&Zter applying 'l' to CR-DR)
! 1st CT ! 2nd CE |
P1/5 | b5 | bl (note)
P2/6 | b6 | b2 Since data is set to
P3 ‘o’ ! b3 each kit by OR input,
P4 t ‘o’ i ba data cannot be set 2
times or more.
1) Output pin at A/T conversion and serial OUtput
—_— mode (A/D pin—»"'l")
s 3 (§/P-cE"ATD) When CE is at 'l', A/D conversion output is
obtained.
S When CE is at 'C', high impedance mode is enterec.
Qutput datsa
T [ist CE[2nZ CE[3rd CE|ath CE|Sth CE|6th CE[7th CE|
(§P-AD-CE) [ [ o6 | »5 | ba | o3 | b2 | b1 | b6 [---:
2) Input pin at D/ conversior serial (input) mode
(A/D pin—>"'C")
Pin fo¥ lcadinc data into shift register by use of
CE signal.
Input data
[ [ist CEizn: CE|3ra CE|4th CE[5th CE[6th CE|
[s] v6 i =5 | ba b3 | b2 | bl
(Note) If CE is set to 'l' 7 times or more,
data of each bit may be destroyed.
ST-WR 13 Schmlt? inverter type input pir, No pull-up,pull-down,
1) A/D mode
o———{:>»———- Input pin for resetting internal counter,
ST-WR When ST-WR is &t 'l',counter is reset; when
ST-SR falls, A/2 conversion starts.
2) D/A mode
Shift register contents are D/Lh-convertead to
determine AQUT outbut timing.
1f ST-WR is at 'C', AQuT outputs Vgs.
CE 14 . . - . . L N -
Schmitt inverter tvpe input pin No pull-up,pull-down
o E 1) &/D mode
CE Each time CE is zpplie¢ after A/D conversion end
(END='1"'),A/D ccnversion data is obtained from
P1/5 to P4 or S.
2) D/A mode
Control pin for loading data into shift reistez,
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T T . N A N n
?in Name Pin No. Pin Configuration 2in Description

END 8 When oscillatiorn stops after A/D conversion ends
é:;———*<j*—“ at A/D conversior. mode, 'l' is delivered at END pin.
END output is reset by ST-WR input anc delivers'Q'
until A/D conversion ends again.

1) A/D mode: Open ér
CR-DR 2 Oscillation circ
Conversion time:

n type output buffer
CR are connected externally.
hin 64 times oscillation cycle

ot

CR-DR (Tose)
TCOn‘Jé':;s:X64
2) D/A moge: Schmitt inverter. No pull-up,pull-down.
Input pin for applying shift register reset signal
at D/A conversion mode.
Shift register is reset by 'l' input.

Vss 9 Power supply: Biased into most negative potential

Serial mode/parallel mode selection: 'l': serial, 'O': parallel.

S/P 16 s/p At A/L mode, no selection is allowed until data is read completely
O—D&-— atter conversion end.

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

Seleczion of A/D conversion mode or D/A conversion
A/D 15 AlD ;

mode
mode

VDD 1 Power supply
vref 11 N . )
voltage at A/D conversion mode
£, A/D conversion output is (1,1,-
%/D conversion output is (0,0,----
voltage at D/A conversion mode.

AIN 10 :j:>° Pin for applying A/D conversion input

Allowable applied voltage: Vss=AIN=Vref

AouT 12 n output
Pl R-2R \adder nce: 10kchm tyz.
VoursVresf
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Direct PLL Electronic Tuning
System

3021B

® 1434A

Features .
(1) High-speed programmable divider capable of direct dividing FM band VCO.

(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: f10kHz MW,SW: ¥3kHz LW: *0.6kHz

Maximum Ratings at Ta=25°C,Vgg=0V unit
Maximum Supply Voltage VDDmax Vop1: VDD % -0.3 to +g.0 v
Input Voltage INC1 CE,CL,DATA,STRQ -0.3 to +8.0 \'f

VINEZ% Input pins other than -0.3 to VDD+O.3 N
Output Voltage VOUT(1) S&gfg%UUT -0.3 to +8.0 v
B01,B02,B03" -0.3 to +15 \')
OUT(2 ! ’

OUT§3; Output pins other than -0.3 to VDD+0.3 v

\'/ \'}

ouT »'ouT(2) "

Operating Temperature Topg uT(1) (2) -40 to +85 ©°cC
Storage Temperature Tstg =50 to +125 S¢c

Allowable Operating Ranges at Ta=-40 to +85°C,Vgq=0V min typ max unit

Supply Voltage VDD(1) Vpp1:PLL operation 4.5 6.0 v
Vp DD(2) Vpp2:X'tal OSC time base 3.5 6.0 '
Input "H" Level Voltage Viy CE,CL,DATA,STRQ 2.2 6.0 V
Input "L" Level Voltage VI CE,CL,DATA,STRQ 0 0.7 v
Output Voltage VOUT(I) SYC STOUT 0 6.5 \'}
VOUT(Z) BO1,B02,B03 0 13 v
Pin Assignment
Case Outline 3021B-D20SIC
(unit:mm) X ononnonnoor
T
<« h
. fﬁ gl
| 55 [ N [ N N N I 8 | U _{__ h

uz -“—*———*

Wﬂmﬂ

SANYO: DIP20S

33 3.9
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n t max unit
Input Frequency fIN(1) XIN:Sine wave,capacitive 1.0 T. 8.0 MHz
coupling

fIN(z) FMIN:

f AMIN:
IN(3)

£ AMIF: "
xpég?) XIN-XOUT:CIS400hm

0 130 MHz
5 10.0 MHz
0 10.7 11.5 MHz
0
0

3 3 =3

450 500 kHz
Oscillation-Guaranteed 7.2 8.0 MHz

Crystal Resonator

Input Amplitude VIN(1) XIN:Sine wave,capacitive 0.5 1.5 Vrms
coupling

v FMIN: " 0.1 1.5 Vrms

Vigggg AMIN: " 0.1 1.5 Vrms

vIN(h) FMIF: " 0.1 1.5 Vrms

VIN(S) AMIF: " 0.1 1.5 Vrms

External Feedback Rf XIN-XOUT 500 kohm

Resistance

Equivalent Circuit Block Diagram
AN

— 0
sve ?
I ]
xn ot PHASE | o' _~pp,
o REFERENCE DIVIDER oElASE =
wour 02! CHARGE |

PUMP —-»—T-O PD2

M1 O%
PROGRAMABLE DIVIDER VF —OAMIF
ami o2 @:j——’ COUNT =
KT
~lj< ]1—;———0[,2 FMIF

SHIFT REGISTER  LATCH L

e

t‘ -~ —OVDR
9 10
CE CL DATA Bol B0z Bo3 STRQ  3TOUT

|IG
Vss

4[79

2 6

Pin Description

SycC : Controller clock (L400kHz)

XIN,XOUT : X'tal OSC (7.2MHz), external feedback resistor

FMI, AMI ¢ Local oscillation signal input

CE,CL,DATA : Data input

BO1,B02,B03 : Band data output, BO1 can be also used for time base output
(8Hz).

STRQ IF count request input

STOUT : Auto search stop signal output

v v Voo ¢ Power supply (V is for backup.)
D1? 'DD2? 'SS DD2

AgI},FgIE : IF signal input

PD1,PD2 Charge pump output
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Data input
q.u.n 2
St i
cL | | l l I I
- SR '
DATA Do X Dy A D2 Ri_ A Rz S
| 1
ce I —
tessetoaam, l
Internal data X
ty>10us
t2< Sus

<— Inputting starts at DO.

bolo1l02][03]o4!o5 06]07]08 09 ][p10]011]012[013][10[71]BO B1]B2]TB[RO[R1[R2]S ]

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

bolo1]o2]03]o4 05 /06 07 08 [09[010 p11]012]013

1 0 1 0 0 0 0 O 0 1 0 1 1 1 ——> FMI frequency divisions

LSB MSB
X X X X 0 0 0 0 0 1 0 1 1 1 —— > AMI frequency divisions
LSB MSB

2) T0,T1: For LSI test (0, 0)
3) BO to B2,TB : Band data
Time base data

Input Output
B0 B1 B2 TB| BO1| B0Z2| BO3
0|0|0|0]~ * *
ojloj1]o}o 0 1
0|1]/0j0]0O 1 0
0|1]1]0]0O 1 1
1/o0jolofn1 0 0
1/ol1]0]n 0 1
1(1/0]o}1 1 0
1110l 1 1
0|0|0|1]TB | * *
# : Determined by RO to R2. | x|{1|ao|1]|718 |1 0
X : don't care. X|ol1]1]18 |0 1
TB : 8Hz. x[111]1]18 |1 1
4) RO to R2 : Reference frequency data
RO R1 R2 fref B0 1802803 IF Count
0{0|{0| 100 kHz {1 (1|0
001 50 1]11]0] 10.7 MHz*=10 kHz
ol1]o0| 25 11110
0|11 5 0|01
1(0/0 10 1]10]1 450 kHzx3 kHz
1101 9 1101
10110 1 ol1]1 450 kHz£0.6 kHz
1111 S 0|01 450 kHz3 kHz

(Note) BO to B2 = 0

"

14853

928
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5) S

¢ Divider select data
1 : FMI, 0 : AMI

IF count circuit : Circuit to stop auto tuning

FM IFIC AMIFIC
£ 3
e w 2 v
w w
=
& T g
LM7000 5 5
N
b
z (<}
E £
1y -;1§
CONTROLLER v

When in the neighborhood of a broadcasting station, "SIG" signal is output-
ted, setting SIGIN of the controller to "O".

"STRQ" signal is applied to the LMT7000 and IF IC from the controller.

IF signal is applied to the LM7000 from the IF IC and the LM7000 counts this
signal. P

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

-ty
channel X 1 X X
SIGIN (controlter) |\ L

STRQ (controller) b SN | - I
STOUT (LM7000) |_ l

SIGIN check STOUT check STOUT check ty = 50ms
t2 >130ms

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

70

50’\

Count Error - kHz
8
——'—'"———___—-‘

4T 67 8x

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

10T 12T W 16T 187 07
Cycle

Lc7572

<)

7.2MHz
LM7000 5
=
) DATA
cPU | OO
LC6502B/C ey
F:_—— etc ooy
LED display ap_plication require segment,

caoeoo.......0

Preset address display (LED)

digit driver (transistor).

2) FL static display, LCD display applications

7.2MHz

LM7000

=== =1= DR T =] l

Preset address di

-5

=

——l

CcPU

le— LC6523 etc
ers72 [T

e
|

LC7570

(FL driver) —
1 C1C10]
werseo [:> IinIwn]

splay (LED)
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P MOS LSI

LM8523

Counter for Tape Recorder

® 788A

Use : Tape counter of tape recorder, tape deck, VTR, etc.
Function : count and its display, stopwatch.

Features :

1. 1-chip P-channel E/D MOS LSI.

2. Possible to direct drive LED (more than 5mA, cathode common).

3. Possible to direct drive fluorescent display tube (ON voltage : less than
16v) : LM8523H.

4. Wide operating voltage range : -8.5 to -16V.

5. 50Hz or 60Hz available for reference frequency.

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 5u sec. chattering preventive circuit.

8. Stopwatch counter countable up to 59 minutes 59 seconds is built in.

9. The moment counter counts down to 0, 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.

ME OO0 <on o0 EO < om@E O R D <

a0

o) a0 &) 6D &) B0 b0 B0 b0 b0 b0 bl

3?%%0&0%0%0%0@0;@ @mmm%gg%%gg
mwm v NWLWR WL AR %wwmm

LT T OOO MM ON SANN NNNN T

top view

[7] ][ 5I[6 e 1 [74]lz5]lTell17 1788 0T [21]
M E QEE>— 0o @Em
D<OESE%%%EQ3DWO% a0 &0 b0 &0
wewwa DGBS9I S 23"S828 98 88
z%z%ﬁw%<%\ =N n‘ggomwwm
SRS I R S| & N2 53} —_———

@ << =] <

£ B &

5‘% @
17}

Case Outline 3014A-D421C
(unit:mm)

N4
N N
|:13.o-:’l
15.2%

.1
max

2.54

SANYO: DIP42
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Absolute Maximum Ratings at T3=25°C,vgg=0V

Max. Supply Voltage Vppmax -18 to +0.3 v
Max. Input Voltage Viymax Vpp~0.3 to +0.3 v
Max. Output Voltage Voypmax Output off Vpp-0.3 to +0.3 \Y
Allowable Power Dissipation  Pgmax T4S60°C 800 mW
T,£60°C,Segment output 20 mwW
T,£60°C,0UT 1 70 mW
Operating Temperature Topg -30 to +60 °C
Storage Temperature Tstg All pins open -55 to +125 °C
Allowable Operation Condition at T3=25°C,vgg=0V
Supply Voltage VDD ~16.0 to -8.5 v
Input'H' Level Voltage VIig -8.0 V or more
Input'L' Level Voltage VIL(1) ACIN, TAPEPULSE Vpp+l.5 Vor less
VIL(2) fsgrLECT,RESET, BLANKING Vppt0.8 Vor less
VIL(3) Other than above Vpp*+2.0 Vor less
Input Frequency fIN TAPEPULSE,ACIN,START/ DC to 5k Hz
STOP,duty cycle 50%
Vpp Fall Time te Condition for initial clear 500 xlnsec or
ess
Electrical Characteristics at T3=25°C,vgg=0V,Vpp=-8.5 to-14.5V min typ max unit
Input'H' Level Current |Itg(1) TAPEPULSE,ACIN,VIN=Vgg ' 5 uA
Input'L' Level Current [Ipg(p) fsgrecT,VIN=VsS 10 350 uA
[Irg(3)) Other than above,VIN=Vgg 15 350 wa
Input'L' Level Current |Iyy,(1)) TAPEPULSE,ACIN,VIN=Vpp 5 uA
|I1n(2)] £SELECT,VIN=VDD 10 350 uA
Input Floating Voltage VIif Input pins excluding TAPEPULSE, Vpp+0.6 V
ACIN, fSELECT
Hysteresis Voltage Width Vhysw ACIN 1.0 v
Output'H' Level Current IIOH(l) Segment output,Vpp=-8.5V, 5 mA
Vog=-2.5V
[Tom(2)] OUT 1,Vpp=-8.5V,Vog=-6V 9.5 mA
Output Leak Current IIOEF(1)| Segment output,Vor,=VDD 20 uldA
IIOFF(2)| OUT 1,VoL=Vpp 20 uA
Current Dissipation 20 mA
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common pin

[ 1 T 1
1~ -l - -1 [
- (] L L

8~13 V

Bl
J

o—
8
* anm
8
* o
2
o S

SIX
/' DECADE

i

decoder

decode r—@

decoder l’Gﬂ

decoder

Q)

Q)

<p % ~O ELANKING

| |

START

T L

<H

chattering 4%—0 / STOP

0
8 ~<}—«3 ACIN
ivider

/TAPE g%wSP [ L LATCH (hold) circuit
it et Ty REEE —
— TAPE COUNTER/STOPWATCH selector .
TAPEPULSE & chattering fHee ffer (I ffdt I Pt ff g2
preventer momory and detector  |— stopwatch counter hEe
of coinsidence’ (000~ 5959) ] -S3
T
LI UPT/TDTOLNTIIEtLU 1olr)l<lo cle;ring clearing at FRELECT
RESET O =1 1’5 ggcnbgvent« 0~5959 change power on
B I L]
h )
EmCTT revensar’ [0 WEMORY
DIRECT O— % gate
i 200~400 msec -
oUT) O————— driver on circuit divider
I

!

Equialent Circuit Block Diagram of LM8523
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Display
Count contents and cumulative time are displayed in the following display
font by use of 4-digit, 7-segment LED or fluorescent tube.

Display Font :

A AN A NN
//C_‘/L/:/D I

-

Lighting System : Static lighting
Display Range : Either of the following is selectable with input pin (STW/
TAPE DISP).
. For counter
0 to 9999 (high-order digit:0 blanking)
or
0 to 5959 (high-order digit:0 blanking)
. For stopwatch
000 to 5959 (most significant digit only:0 blanking)

Input Signal
Switch Signal
Logical "L" --- Vpp
Logical "H" --- Vgg
TAPEPULSE Input Signal
. Input signal of VSS=VDD (p-p) sinusoidal wave, square wave.
. Chattering reject time : 5 usec. min.
50/60 Hz Input Signal
. Vss-Vpp(p-p) sinusoidal wave, square wave.

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

Description of Pins
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 (OUT 1)
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.

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.

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.

Logical Functions
UP/DOWN (Input)
For up-count, make 'H'.
For down-count, make 'L' (or open).
TAPEPULSE (Input)
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.
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5 usec. chattering prevention circuit is built in this pin.

DIRECT (Input)

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

Display is varied +1 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 O to 5959 is enabled by count pulse.

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, OUT1 is
'H'.

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), OUT1 output immediately
stays "on" for approximately 200 to 400 msec., that is, OUT1 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, oUT1 is'H'.

When count-up is further started as 0, 1, 2, ----- , N- 2, N-1 and
counter contents coincide with memorized value (N), OUT 1l output imme-
diately stays "on" for approximately 200 to 400 msec., that is, ouT1 is
'H'.

When memory pin is 'L', oUT1 is "off", that is, OoUT 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 zero detection, count-
er all zeros detection, memory stop detection. Generated pulse stays
'H' for approximately 200 to 400 msec.
(1) Output timing of OUT1
(a) Memory stop (Memory stop detection)
PLAY or REC ———=  REWIND

Counter*EX IGX |7X 13X 19)_ ( |9X IBX 177( 6

Memory -—]_g_— i
ey [] [

~—e
200 to 400 msec.

Counter* 999?)(9999)( o 1k 2)-----------k DD

- n

* Contents of counter which counts tape pulse

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

In case'of REWIND

1

OUT ! _ | |

~+h- 200 to 400 msec.
* Contents of counter which counts tape .pulse.
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PLAY,FF

REW

REW

(2) Output timing of OUT1 (Detail)
(a) Memory stop (Memory pin 'H', memory contents N)

Counter I | | . I

1
1
i
OuT 1 ! 200~400 msec on
]
L
I
I

L

N

on

(Counter l L l N
f ouT 1 I on

(b) O stop TAPEPULSE Counter

Counter | | L 0 i |
OUT | B L

on

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

Memory e
b

TAPEPULSE Power ON

b
ouT 1 PLAY \FF, REW | __— Mo output at OUTL l

_____________ for 'L'.

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

Memory J
our 1 |

TAPEPULSE I | I I | | l I l l I l l"]
1
r

Memory [

OoUT 1

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

Reset

ouT |

Reset | ‘ 1

oUT 1 _ [

|
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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 O 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 +1 per second.

. When START/STOP pin is made 'L', display stops being varied +1.
15 to 30 msec. chattering prevention circuit is built in this pin.

14. fggrEcT Input
. Freguency 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 —>5 1 —3 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.

UP/DOWN (pint1) [

'Timing of UP/DOWN selection

r‘1 in LSI int ircuit

RESET (pin10) internal circui

cogwrerR T Xoooo 0000 Jooo
Operation REWIND | STOP (RESET) | PLAY
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. TAPEPULSE stops at "L" level.

TAPEPULSE (pin13) ] l [HHH IHHI H !

P/ DOWN (pini1) |

RESET (pin10) [__]
coowrsR ) 0000 fooot
Operation REWIND I~ stop ey PLAY’

Fig. 1 Timing chart

8Y
! ] LC401 1}
H 2 !
f photo coupler ! to pini3
e e Chra i) I i TAPEPULSE
HE ' 2% '
P @</ “?!i ' :
P T.o00 ! :
At ) |
= 0 2
' wm '
Y S feremeen mmtmeeameceesecmaeenanana 4
Pulse generator Differentiation pulse
generator
@ _[ LT 11
® ] L I
© N —
e e 1t Fig. 2 Example (1) of circuit to make
TAPEPULSE "L" level at STOP
®_ il il mode/how to generate.
-
o—
J U I PR

photo coupler

tom mmmmee mcmes cemeeommnnnns
pmecemmeccmeenece | eamsemaee

Lecmcn mmoe

Pulse generator:' One shot pulse generator

[ X N N R N
e L I L [ LI

©—V—]\'Y—|\Y_J\‘V‘ Fig. 3 Example (2) of circuit

) 1 1T U to make TAPEPULSE "L"
level at STOP mode.
® 1l L g
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7. LED Driver

—I 813V
' O

oY

LA

] V@ Cathode-common LED

8. Digitron Driver

Bridghtness
adjustment

g

LA

_{

Ly

L

-
|

L

oo

—0

1"

9. Application Circuit (1)
Functions (1) Tape counter
(2) Stopwatch
(3) Zero stop (at REW)
(4) Memory stop (at FF, PLAY REW)

w
6 g; Cathode-common g '§ N
LED (red) ©
e & 2 — .8
gg LIl 1 [ |stue-06 8
55 = =8 7 |Sukkos 9
£ |00 5
Rl [e] l
o] 5
[l ]
””t Colon N?
W I
lZulse generator g ‘g, g
coupled with -
P tape hub) TAPEPULSE ."E < & o
8 5 o
w (L]
z o z
ACIN 5 £ 3 2 - 2 = E
4 2 9 g w Xt Z
=3
1 w a o X X B EF 3 &
¥y 895 F 5 EH A b3
v || =
- s N IO S . o ,
ook | Y L El 8|l &l 5
f ' ~ BB 240 |8 |3 Slg !
zZ Z9 ﬂ)s’. 2w s oo
g E ] i = E‘:x < > 7] i
ok 8Fu k :dg EL Sl
= o < 1l u'.lL M |
(] E Lo, - ' m|a =3 \
" g i i gl
AC 1o0v 4 EEAY SOV AN Y NE[E
50/60Hz Sy i lem Yy | |
¥ @ | o= |1 |e | | w !
o
] |
| = £
T T 1
Basic functionsy— . Option for enhancement in functions

Switches on operation panel
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Application (3)

: Repeat play (05%%%2 memory point)

|- tw— tw min=0.5sec

w -V .y
I T
CD4013 v
REPEAT h SS
-
—0 0—*TR Q ,, CLK Q MEMORY
[ D Q —
hw R I ot
,___”._ CD4098
LM8523
- T
Lo o
RESET
z RESET
3 7L Voo
bd . ’L
PLAY IN REWIN
Tape mechanism
Control logic
PLAY OUT REW OUT
(@) O 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 PIAY starts with O, REPEAT operates normally, but if PIAY
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 +1.

Counter N-1 X N X N+1 N: Memory point

OUT 1 [‘1

PLAY | Brake (STOP)

Mode
REW
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LC7150
LC7350 -
LC7351
LC7352
LC7353 -
LC7354 -
LC7355 -
LC7356
LC7360
LC7365 -
LC7366 ---
LC7450 -
LC7460 ---
LC7930 -
LM8071---
LM8372---
LM8471
LM8972

e Pin Numbering
When you face the top side (marking side) of the package,

numbering starts with (D) assigned to the pin located, in a OTHER APPLICATIONS
counterclockwise direction, immediately after the index
point and turns counterclockwise.







C MOS Sl GATE LSl

il PLL For Cordless Telephone

3007A

® 1634
Functions :
. On-chip PLL for transmission/reception
. On-chip digital unlock detector (only PLL for transmission)
. 5.0kHz/l4, 4kHz output pins for guard tone
. Standby function
Absolute Maximum Ratings at Ta=25°C,Vgq=0V unit
Maximum Supply Voltage Vppmax -0.3to 6.5 V
Maximum Input Voltage VImax All input pins -0.3 to VDD+O.3 \')
Maximum Output Voltage V01max F1,F2 Output OFF -0.3 to +6.5 v
02max Output pins other -0.3 to VDD+O.3 v
than Voyr(1)
Output Current I UT F1§F26LDT 0 to 3.0 mA
Allowable Power Dissipation Pdmax Ta275%C mW
Operating Temperature Topg =30 to +75 oc
Storage Temperature Tstg -40 to +125 °©c
Allowable Operating Conditions at Ta=25°C,VSS=0V min typ max unit
Supply Voltage Vpp o 3.0 5.5 v
"H"-Level Input Voltage VIH1 D1 to D4,SB 0.7VDD Vop v
"L"-Level Input Voltage Vi1 _ " 0 0.3Vpp v
"H"-Level Input Voltage VIH2 R/B 0.9VDD Vbp v
"L"-Level Input Voltage ViLo n 0 0.1Vpp v
Input Frequency fIN1 PIT;VIN=0.1Vrms 10 27 MHz
fino PIR; " 30 42 MHz
fIN3 XIN;Vyy=0.3Vrms 5.010.24 11.0 MHz
Input Amplitude VINi PIT;fIN=27MHz 0.1 0.3Vpp Vrms
VIN2 PIR;fIN=u2MHz 0.1 O.3VDD Vrms

Case Outline 3007A-D18IC
(unit:mm)

L] 0
IninisicisiniainSe!

! 1
5 @
Tn

ULJUUULJLJIII
2%.2

s 12 2.54 SANYO: DIP1S8
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Electrical Characteristics at Ta=25°C, under Allowable Operating Conditions

"H-Level
"L"-Level
"H"-Level
"L"-Level
"H"-Level
"L"-Level Input Current
"H"-Level Input Current
Input Floating Voltage
Feedback Resistance

Current
Current
Current
Current
Current

Input
Input
Input
Input
Input

I
Irp1
It
I112
Irns
I113
Irpy
ViF

Re

Reo

"H"-Level Output Voltage V0H1

"L"-Level Output Voltage VoL1
Output OFF Leak Current Ioff1
"H"-Level Output Voltage VOHZ
Output OFF Leak Current Ioffz
"L"-Level Output Voltage V oL2
Output OFF Leak Current Ioff3
"H"-Level Qutput Voltage VOH3
"L"-Level Output Voltage VOL3
Current Dissipation IDD1

Ipp2
Ipp3
Ippy
Ipps
Ipps

Pin Assignment
Equivalent Circuit Block Diagram

min
XIN;VI=VS
PIT,PIR;Vy=Vpp
PIT,PIR; V1=Vgs
SB R/B V1=Vpp
SB,R/B; Vi=Vgg
D1 to D4; V=V
D1 to D4;Open
XIN;V D-h 3V
PIT,PIR; "
PDT,PDR; I0=0.5mA
PDT,PDR; I0=0.5mA
LDT;Io=1mA
LDT;Output OFF Vo= VSS
F1,F2;Io=1mA
F1 F2;0utput OFF Vo=5.5V
XOUT
XO0uT
(C3)V,

25

VDD-1 . 0

0.01
VDD-1 . 0

pp=3-0V
(c3)vp pp=4-5V
(c3)vp pp=5-5V 1
(cz)vDD-3.ov
(C2)Vpp=4.5V
(€2)Vpp=5.5V 1

oOVTww= &~

(C3):XIN=10.24MHz,Xtal connected
PIT=27MHz 100mVrms
PIR=42MHz 100mVrms
R/B= =Vpp»SB=Vpp, Other pin open
(C2):XIN=10. 24MHz tal connected
PIR=42MHz,
R/B=Vpp),SB=Vgg,0ther pin open

bicd

XIN

ey

phase

detector ————OPDT

SB

-
Fl o
— > PIR O- programable ciwdtr °f -0 PDR

2 w

o

D1
VDD Ol——
oz vss [ decoder Hunlo:k de. LoT
o3 f |
: = 7 s
D4 [o] l
0=0=0-0-0

DI D2 D3 D& RB

20
20
4o

| OFT (5.0 kHz)
F2(4.bkHz)

typ max unit

ul
ul
ul
ul
ul
ul
ud
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Sample Application Circuit

BpF GIOMHz(R
Ia el A Mx )10-69MHz ([ \yy 455kHz

BPF "‘”““‘{R}
N . Hz (B

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

When 5.0kHz/4.4kHz pins are not used,
connect these pins to 'VSS'

<)
VDD‘ TX, RX, PLL are operated.
VSS: Only RX PLL is operated.

Pin Description
F1: 5.0kHz output. When not used, connect to VSS'
F2: 4.4kHz output(10.24MHz-2304). When not used, connect to Vgg.
VDD,V 5t Power supply.
XIN,XSUT:Crystal resonator (10.24MHz).
D1 to D4:Channel select pin.
R/B: Base unit/remore unit select pin.
R/B="0"(Vgg)......Remote unit
R/B="1"(Vpp)......Base unit
SB: Used to stop the TX PLL at the standby mode to minimize current
dissipation.
§§:"O"(VSS)......Standby mode. Only the TX PLL is operated.
. The charge pump enters a high-impedance mode.
SB="1"(Vpp)..... The TX, RX PLL are operatd.

PIT: TX programmable divider input pin.
PIR: RX programmable divider input pin.
PDT: TX charge pump output pin.

PDR: RX charge pump output pin.

TEST: LSI test input pin. Connected to VSS'
LDT: TX PLL unlock signal output pin.
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When the phase difference becomes tD(=6.25usec.) or more, 5.6msec. output pulse
is delivered at the LDT pin.

tp tp

vop

Reference divider
Vss
VoD

Programmable divider
vss
LoT Yoo

—_— . tloating

-/ VoD
Reference divider _' ]
I vss

Programmable divider I l

oL vss

LdT "

56ms

Table of Frequency Division

INPUT REMOTE (R/B=‘0") BASE (R/B=71")
C| TX(fref=2.5kHz) RX(fref=5kHz)| TX(fref=2.5kHz) [RX(fref:SkHl)
H f1x fvco N fvco N frx fvco N fvco N

(MHz) | (MHz) | | (MHz) (MHz) | (MHz) (MHz)
49.670|24.8350/9934| 35.915(7183| 46.610| 23.305/9322| 38.975[7795
49.845(24.9225/9969| 35.935{7187| 46.630| 23.315/9326| 39.1507830
49.860124.93001/9972| 35.975(7195| 46.670| 23.33519334| 39.165(7833
49.770124.8850(9954| 36.015(7203| 46.710| 23.35519342| 39.075(7815
49.875[24.937519975| 36.035(7207| 46.730| 23.365(9346| 39.180(7836
49.830124.915019966| 36.075(7215| 46.770| 23.3859354| 39.135({7827
49.89024.9450/9978| 36.135(7227| 46.830| 23.415/9366| 39.195{7839
49.93024.9650(9986 | 36.175(7235| 46.870| 23.435/9374| 39.235(7847
49.99024.9950(9998| 36.235(7247 | 46.930| 23.4659386| 39.295(7859
49.970/24.98509994| 36.275(7255| 46.970| 23.485/93%94| 39.275(7855
49.970124.9850.9994 | 36.275{7255| 46.970| 23.485 9394 39.275|7855
49.970124-.9850 9994 | 36.275(7255| 46.970| 23.485 9394 39.2757855
49.97024.98509994 | 36.275(7255| 46.970| 23.4859394| 39.275|7855
49.970124.9850[9994| 36.275(7255| 46.970| 23.4859394| 39.275(7855
49.970124.98509994 | 36.275(7255| 46.970| 23.4859394| 39.275(7855
49.970[24.9850(9994| 36.275/7255]| 46.970| 23.485/9394| 39.275[7855

e
o
N
o
W
o
o)

- A e e e OO0 0000

0 m 0 =20 520 2020 =0 =0 2o

!

Ir_-._.doc_‘_-oo—-—-co—-—xo
O = 20000 =25 22000
P — g Y

OO0 OO0OODOOCWVW®m~NO WV & WN =

o

|
|
|
I
|
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LC7350, C MOS LSI

7351 a ol Pulse Dialer

® 1529

The LCT7350(18-pin package)/LC7351(20-pin package) are redial function-provided
pulse dialer C-MOS LSI's for use in pushbotton telephones.

Features

(1)
(2)
(3)
(u)
(5)
(6)
(7)
(8)
(9)

(10)
(11)

Low voltage C-MOS process for direct operation from telephone line.
Possible to use single contact or standard 2-of-7 key pad.
Contains inexpensive R-C oscillator (f sc:SkHz typ.).
Two selections of output pulse rate (28pps or 10pps).
Two selections of output pulse break/make ratio (1.5 or 2).
Two selections of inter-digit pause (400ms or 800ms (Note)).
Provides PBX redial mode ("#" key) with access code (2 digits or less).
Contains 20-digit FIFO (First-In-First-Out) buffer memory.
Key touch tone output (1250Hz/625Hz alternating pacifier tone) capability
for LC7351(20-pin package).
Supplyvoltage/operatingtemperature —=--- V, D:LS to 3.5V/Topg=-30 to +70°C
Ope€atin§ current —--- IDD=100uAmax(VDD=3.5V%, Ipp=20ulmax(Vpp=1.5V)

Note

Pin Assignment

R ~
L w ) =
a § gz w E a z lﬂ e}
— n - =] .,\I
S s 8% 83 Y S8y &8 S8 ZRZIS
(71 [38) (/5] [14] [731 {72] [i1] [i0] 5 [76] (1%
LC7350

PEEER RS
I
{e]
Case Outline 3007A-D18IC Case Outline 3021B-D20SIC
(unit:mm) (unit:mm)
gl 5 ”nnr‘rnn O Man L
ninteisiniasininl
7] Fir
D P ) ;a;' g
° *1 % ° *h Py
2.2 1
o et —
H “ sl
< -
Ak 3
0.5 1.2 254 SANYO: DIP1S8
—3“5- 1.2 2.54 SANYO: DIP20S
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Equivalent Circuit Block Diagram

VDD  VSS

LC7350 T
13 0
4bit labit
Write Logic :.J) 20 Digit RAM :I\Vnmd Logic
FI— i3
R4 ! R W Address Logic
m &rid e e & Il BN
R ] (=)
R3 ﬁL‘";L%
e
,7| Keyboard Control Logic -
A - () o T
T
Osc (SkHz)
GF 7Lﬁl BoTad 1205
_ = o~ a 2 ~ X
2 3 3 S8 =
i & g g s
LC7351 |2
4 bi 4 bit
Write Logic ﬂ 20 Digit RAM ::),Rzad Logic
i
°‘T“2 > Dial Pulse
R 5] K‘YLQZ:?' Logic b "ﬁ
R2 Os—lm—bv—«
R3 o—lta:Do—
1 o —
@ ol > Mvsbcz:-d <;::> Control Logic <::> Mute Logic —{>r——l<3>MUTE
. ;Fﬁ”ﬁg :
|| it D> oo
Osc (5kHz )
—==r—=kLs
— - o~ a 2 o~ |x
% g 3 a § g 8
a5
Function Table (fosc=5kHz)
. | os
Function 1 Pin Name Inp?t Selection
Logic Level
Dial Pulse Rate DR20/10 Vag 10pps(tpp=100msec)
Vip 20pps(typ=50msec)
Vo Make=33 1/3(%),
Make/Break Ratio | BMR 1.5/2.0 Break=66 2/3(%)
Vpp Make=10(%),
Break=60(%)
- D.P.R=10pps D.P.R=20pps
Inter-Digit Rause IDP Veg tpp=800ms tIDP=u00msee
VDD tIDP=400mS tIDP=200mS
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Timing

o | d

MINTmstyp  MIN 7ms typ o

%
Ky Inout KeY [1} /s KEY 2]
ey inp I ms t t
Y ¢ .4Mms typ
4mstyp, ﬁi-l P eamstyp »G—L"l‘

L L vz
Reoz ”””I” B TP il |||||||||||||

| 0.4ms ‘
i !
Column Scan (C1) | I I I l l I I IL- ————————— TR GE————~—~—~—— I | I | |
I e
l 0.2ms . 2!
L R ~
MUTE (Muting Outpitt) l l
Jij S—— L
&Sn;s T 2 op tipp—tpp
i w e toP  top | toP
T

PO (Dial Rulse Output) HJ"}-‘JL 4 #LJ%LJ———%—-——
h o %’ I

¢ |
g

Keyboard Interface
Standard 2 of 7 Keyboard Single Contact Keyboard

mechanical linkage

q}__,@_,_ @—"‘Z},_R. @/

R1

R2

R4

bRk

.
Q
-0,
'
Y T I\é\T‘?’@:ﬁ \é\)\“'_

ON £ 1k al

[
nlact resistance)

w

|

|

|

|

1

|
COMMON |
leave tloating

or

connect to VDD T

o
N
P
O

w—o
8

Absolute Maximum Ratings at Ta=25°C,VSS=0V unit
Maximum Supply Voltage Vppmax -0.3 to +5.5 V
Maxinum Input Voltage VImax -0.3 to VDD+O.3 v
Maximum Output Voltage V_max -0.3 to VDD+0.3 v
Allowable Power Dissipation Pgmax Ta--30 to +70°C 150 mW
Operating Temperature Topg -30 to +70 °cC
Storage Temperature Tstg -40 to +125 ©cC
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Allowable Operating Ranges at Ta=-30 to +70°C » Vgg=0V min typ max unit
Supply Voltage V, +1.5 +3.5 \')
"H"-Level Input Voltage V¥g1 R1,R2, R3 R4,C1,C2,C3 0. 7VDD VDD v

VIH2 OFF-HOOK TEST(LC7351 only) O. BVDD vDD \'j

VIH3 BMR1.5/2.0,DR20/10,IDP 0.9Vpp Vpp v

"L"-Level Input Voltage VIL1 R1,R2,R3, Ru c1,C2 C3 VSS 0.3VDD v

IL2 OFF-HOOK, TEST(LCT351 only) Vgg 0.2y  V

VIL3 BMR1.5/2.0,DR20/10, IDP Vg 0.1V v

External Constants for Ro (LCT350) 17§ 300 360 kohm

Oscillation Guaratee Rc.[_ (LC7351) 176 220 360 kohm

Co rooil (LCT7350) 243 270 396 pF

4 = (LCT351) 243 360 396 pF

RI (LCT7350) 675 820 1650 kohm

(LCT7351) 675 1200 1650 kohm

Oscillation Frequency fosc RCO2 5.0 kHz

Key Contact Resistance RKI 1.0 kohm
Keyboard Capacitance CKI 50 pF

Electrical Characteristics at Ta-2532 c, V =0V (pin) min typ max unit

"H"-Level Input Current Iy, VIN’VDD’.§ 5 t? 3. 5% (*®) " 1.0 uA
1.5V,(R1,R2,R3,R 3.0 ul
Ih2 n ,%#3.5V,( " ) 60 uA
"L"-Level Input Current Iy, VIN'VS ,¥#1.5 t? Sg , (%) -1.0 ul
I ,%1.5V, (TEST -3.0 uA
T2 ,3 5V, (TEST) -140 ul
"L"-Level Input Floating VIFL %nput pin open,®*1.5 to 3.5V, VSS 0.3Vpp-0.3 V
Voltage R1,R2,R3,R4)
"H"-Level Output Voltage Vopy Ioy=20uA,*1 .5V,(?§6,MUTE; Vpp=0.5 v
I~,=125ul,#3.5V, " Vyp=-1.0 N
Vouz Igg=20uA,*1.5V,(TONE) Vgg-O.S v
IOH=125UA,*3.5VLQ~1 ) Vpp-1.0 v
"L"-Level Output Voltage Vo;, Ig =2OUA,’1.SV,(?PO,MUTE; O.ﬁ v
=125ul,*3.5V, " 0. \
v =20ul,¥*1.5V,(TONE) 0.4 v
oL2 °'“-125uA, 3.5V,( " ) 0.4 v
Operating Current Ipp1 g 10pps, *1.5V, (Vpp) 20 uA
All output pins:open,¥*3. 5V(V ) 100 uA
Quiescent Current I ‘OFF-HOOK =V, ,All output plns. 0.1 1.0 ul
bp2 open,#*1.5 Eg 3.5V, (Vpp)

Frequency Deivation Afo/fo Ro=300kohm,Co=270pF, RI=820kohm

220 , 360 , 1.2Mohm
#1.5 to 2.5V,(RCI,RCO1,RC02) -3 +3 b4
2.5 to 3.5V,( " ) -3 +3 %
Data Hold Voltage VDR (OFF-HOOK Vpp? .0 v
Data Hold Current Ipgp \All output pins: open,¥1, OV ?VDD 0.4 wuA

(*):OFF~HOOK ,RCI,DR20/10,BMR1.5/2.0,IDP
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LC7352 C MOS LslI

Pulse Dialer

3007A

General Description
The LC7352(18-pin package) are redial function-provided pulse dialer C-MOS LSI's

for use in pushbutton telephones. (Dial pulse output, mute output::" Open drain type

/ Key Scan Polarity : Low active) Tt

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 (fpgc=5kHz typ.).
4. Two selections of output pulse rates (20pps or 10pps).
5. Two selections of output pulse break/make ratios (1.5 or 2).
6
7

. Two selections of inter-digit pause (400ms or 800ms (Note 1)).
. 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 --- Vpp=1l.5 to 3.5V/Topg=-30 to +70°C
10. Operating current --- Ipp=100uA max. (Vpp=3.5V),Ipp=20uA max. (Vpp=1l.5V).
11. Data hold voltage --- Vpr=1.0V, Data hold current Ipr=0.4uA (Vpp=1l.0V)

Pin Assignment

T
=6 s
RT [2] 17] <2
RZ [3] 5] 1
R3 EZ Zﬂ 0P
OFF-HOOK [5 | %] or20/10
RC1 [6] 13] voo
rcot [7] 2] BMR15/2
Rcoz [8] 1] WoTE
w G| @

Case OQutline 3007A-D18IC
(unit:mm)

. 0
minisinisinliacinls]

L)
>0 ui:
Oooooouauy
T %2 T

s 12 2.54 SANYO: DIP18
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LC7352

Voo Vss
e mmmmm e BB~ = 1'
|
| |
| |
! - N I
' write 4bit ) 20 Digit 4bit Read I
: Logic —\/ RAM ——/ Logic VoD :
| |
| R/W Address |
ﬁ}.‘. ' DO ng?'c
—_— Key Dial I
R1 % Do Input (| Puise — :
RZ[I}qgpPoq  Logic <,____> Logic "
‘ I
R3[4] —>o A
! I
— trol !
¢t <.> contre AN Mute
1 O Keyboard LN . — ) ]
c2 <p S Scan N—V] Logic Logic _i |I
| O
c31}+<p |
1 | >0 |
| |
| |
| |
| 0SC. (5KHz) |l
|
| _‘DT—DOT o |
| VA A [
| |
' |
——=-[6]-—-[7]--[8]-—— - 14}~ —[r2}- - [5}-- """
— - o~ a o o~ x
[$] (= had ~
o § 8 - S 0 8
« P x N
53 g
o

BLOCK DIAGRAM(LC7352)
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LC7352

Function Table
(fosc=5KHZ)

Function Pin Input Selection
Name Logic Level
Vss 10PPS(tpp=100ms)
Dial Pulse Rate DR20/10
Vbp 20PPS (tpp=50ms)
2
Vss Make=33§(s),areak=665(s)
Make Break Ratio |BMR1l.5/2
Vpp Make=40 (%) ,Break=60 (%)
D.P.R=10PPS: D.P.R=20PPS
1
1
hied ! = ms
Inter-Digit Pause| IDP Vss tIpp=800MS E t1pp=400
=
VDD tpp=400Mms 3 tipp=200ms
]
)
TIMING

OFF-HOOK | - f-l

b7 MIN?ms(TYR)

fe———=f<—— MIN 7ms (TYP) —f

RCO 2 [ I””l"l-—— — — 5KHz Oscillation — - — — — — — — — — — — — i”l”l”l”

|
|
|
KEY INPUT ’ KEY 1] > KEY [2]
|
|
|
|
|

' : 0-4ms !
! | ey | :
coLumn scan (el |1 ] | | L [F------ 1.66KHz SCAN. — —— —— —— LT
[ ! - = !
| . !
L _g—s/l ) 1/2tpp !
MUTE -Hi-Z | ; > Ié'1/ZtDP” | - TR
------ wol * rea _Z
(MUTING QUTPUT) gsmsvE ] | 4 K i
| | t | I tipp-tpp !
G - oP | | I'tpp  tpp  top | ! :
| ! | S | r L (e
570 T L LT T T
(DIAL PULSE OUTPUT) I tiop | 17 e :
:<-_—,| I = tipp —-——>{ : < : : < : |
- w'< < |
' U8 |§I§lglgl
§ 5 T o> m
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LC7352

Keyboard Interface

Standard 2 of 7 Keyboard

Mechanical Linkage

-

~—o"0—— RT

or
Connect to Vsg

I
I
I
I
| i
COMMON <t : : ;
|
[Leqve Floating } L_} L} L_}

Single Contact Keyboard

-
b y

-0
eqeY

Q&

Q8 e g
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LC7352

Absolute Maximum Ratings
Ta=25°C*2°C, Vss=0V

Characteristic Symbol [Conditions | lelts Unit
MIN TYP - MAX

Supply Voltage VDD -0.3 +5.5 \
Input Voltage Vi -0.3 VpDp+0.3 \%
Output Voltage Vo -0.3 Vpp+0.3 v
Allowable Power Pp Ta=-30 to 150 | mW
Dissipation +70°C

Operating Topg -30 +70| °C
Temperature

Storage Tstg -40 +125| °C
Temperature

Allowable Operating Ranges
Ta=-30°C~+70°C,Vgg=0V

Characteristic Symbol Conditionsv NN L;$;ts MAX Unit| Pin Names
Supply Voltage Vpp +1.5 +3.5 \%
R1,R2,R3,R4
VIH(1) 0.7Vpp voo| V |55 &5
. c1,c2,cs3,
High-Level Input
.8V, \Y V |OFF-HOOK
Voltage VIH(2) 0-8Vpp DD
BMR1.5/2,DR20/10
VIH(3) 0.9Vpp VbD v !
IDP
R1,R2,R3,R4,
VIL(1) Vss 0-3Vpp| V |=7,53,c3,
Low-Level Input ] R TT-Vrys
0.2v V |OFF-HOOK
Voltage VIL(2) Vss DD
BMR1.5/2,DR20/10
VIL(3) Vgs 0.1Vpp v IDP
Rg 176 (300 220 360 | KQ Rr dF"‘“
External Constantsg c Rer
for Oscillation |Cg 243 [270| 360] 396 | PF 2 reoy
Guarantee Ro RCo
R1 675 [820/12000 1650 | KQ 2
Oscillation fosc 5.0 KHz |RCO2
Frequency
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LC7352

Electrical Characteristics

Characteristic |Symbol| Conditions ] Limits Unit Pin Name
. VbD min typ | max
High-Level I1H(1) | VIN=VDD 1.5 1.0 uA | OFF-HOOK,RCI
Input Current 3t°5 BMR1.5/2,1DP
: DR20/10
Low-Level I1L(1) | VIN=VSS 1.5 -1.0 uA | OFF=HOOK,RCI,
Input Current 3t05 DR20/10,BMR1.5
) IDP
1.5 -3.0 — _— _—
ITL(2) | VIN=VSs 375 60 uA |R1,R2,R3,R4
High-Ievel Input Input pin .5 _— = =
. +0.
Floating Voltage VIFL open ;t% 0-Npp*0-3 VDD Vv |RL1,R2,R3,R4
Output Tr:| 1.5
gt‘lii ‘glgff leak ;o | oFF fo 1.0 | ua |DPO,MUTE
Vo=VsseVpp | 3.5
Low-Level I01~=20uA 1.5 0.4 —_—
Output Voltage | OL ToI=125uA | 3.5 0.4 | V |DPPO,MUTE
. .DR=10PPS | 1.5 20
Operating (D) | A11 out- [3.5 100 | UA |VDD
Current :
put pins:
No load
Quiescent Ipp(2) | ° OFF-HOOK
Current =VDD 1.5
.All out- | to 0.1 1.0 uA |Vpp
put pins 3.5
—---No load
K kO
Frequency Foy 399 229 ;t'og -3 +3 il
Deviation Afo'fo Co| 270) 360 2.5 Rcoy
Rry| 8201200 | 3% -3 +3 | % Reco2
Data Hold Voltage|Vpr '?%BHOOK 1.0 v
- v
.All output DD
Data Hold Current|Ipr pins--—- 1.0 0.4 | uA
No load
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LC7353’ C MOS LSl
7354 ﬁ | Pulse Dialer

3007A 3021B

® 1585

General Description
The LCT7353(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
(DP0), 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-T key pad.

3. Contains inexpensive R-C oscillator (f SC=5kHz typ.).

4, Two selections of output pulse rate (28pps 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 LCT354 (20-pin package) .

10. Supply voltage: V pp=1-5 to 3.5V, Operating temperature: Topg=-30 to +70°C.

11. Operating Current: IDDmax-100uA/V D-3 5v,

20uA/Vpp=1.5V.
12. Data hold voltage: VDR21.0V, Data hold Current: IDﬂgo.uuA(VDD=1.OV)

Pin Assignment LC7353 LC7354 T
e S g %
e = g 2
sooaBaif s cscabo¥faR
] (17 [i] 721 7] ]

LC73 54

3 2] mmuwummmm
Case Outline 3007A-D18IC LC7353 Case Outline 3021B-D20SIC LCT7354
(unit:mm) (unit:mm)
l"';ll_\[—lﬂr‘]r‘lﬁl—lg 2 nnnn"
aOMmn
T4 ils
‘ it D 33}
- ¢ o Tl
Tr"_-“_”“]zijzl_“_luL"J-‘ =papepepspepcR L L B
g %.2
Y ::} s :iég
d -
05 1.2 254 SANYO: DIP18 a
—BL.‘S“ 12 2.54 SANYO: DIF20S
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LC7353,7354

Equivalent Circuit Block Diagram

VDD S
?u v%m
LC7353

Write Logic LER> 20 Digit RAM Eb Read Logic
| o 1 L

R4 DPO
| 9

Rl ol—m

3l “‘Lyog:'c‘w Di‘tl;‘slcu B
R2 o—h—m—{>o—1 <:>
R3 o-‘lm_pﬁ
corl G

Control  Logic

7| . "WTE
SO ) (] i 1

0SC (SkHz)
3 l7 Py B ok §1Z 53
- - ~ a o
5 3
VDD vss
5§
LC7354
Write Logic |4 20 Digit RAM 4 Read Logic
1 i
, .
R4 p] DPO
]
R’OII;‘D“ Key Inpat Dial Puse -
R2 o3 H > Logic <:> AN Logic
R3 Oi‘—m~[>°—
add > —
’ MUTE
Control  Logi
CKQI g Knyslglnrd : : g 'A—J\\,_‘/ Mute Logic | | B
carié]ig
Pacitier Tone [—4 >—0 TONE
(1250/625Hz) 4
OSC (5kHz)

155 Sy
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Function Table

Key Input
TONE

RCO2

Column Scan
a

MUTE
Muting Output

DPO
Dial Pulse
Output

Keyboard Interface

LC7353,7354
(£osc=5KHZ)
Function Pin Input Selection
Name Logic Level
Vss 10PPS (tDp=100ms)
Dial Pulse Rate DR20/10
Vpp 20PPS (tpp=50ms)
vss Make-JS%(\).Break-66§(‘)
Make Break Ratio [BMR1.5/2
VoD Make=40 (%) ,Break=60 (%)
T
D.P.R=10PPS. D.P.R=20PPS
H
.
Inter-Digit Pause| IDP Vss t1pp=B0OMS : tIpp=400MS
H
=
VDD tpp=400™S 3 typp=200MS
1
Imsecd™" Imsec_min
— 7
KeY [1] KEY [ I
6.4ms L | 6.4ms o |bebms 6.4ms
T i
1.25 kHz 0.625kHz
” ”H” .............. SkHz Oscillation  —meo oo o emmmeme ".nﬂﬂﬂ”.
.4msec
‘: ! - [
{ }- ---------- 1.66kHz scan __..___-_-_-H || I
l O.Zm;t \
- 1/,t0P
1 _— e i i R
high ['_'V__'L__' _‘——7’_—1 _I-_/ _—]:'z"”
z
- 8.5ms /——-_—. A top ==
i top ‘ top | top  toP tioe - top
! 1
il | L] 1L [
z ’ z
e Lk La— 1HHEH
i3 PElEly
Standard 2 of 7 Keyboard single Contact Keyboard

mechanical linkage

Wl e
ol @ g
LB s s

o
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LC7353,7354

Absolute Maximum Ratings at Ta=2522°C,Vgq=0V
Maximum Supply Voltage
Maximum Input Voltage
Maximum Output Voltage

Allowable Power Dissipation Pdmax Ta=-30 to +70°C

Operating Temperature
Storage Temperature

Allowable Operating Ranges at Ta=25°C

Supply-Voltage
"H" Level Input
Voltage

"L" Level Input
Voltage

Oscillation
Guaranteed
External
Constants

Oscillation
Frequency
Key Contant
Resistance
Keyboard
Capacitance

Electrical Characteristics

"H" Level Input
Current

"L" Level Input
Current

"L" Level Input
Floating Voltage
"H" Level Output
Voltage
Output Off-leak
Current

"L" Level Output
Voltage

Operating Current

Vpp
VIH1
IH2
VIm3
V1Lt
xILZ
IL3
Rg
Co
R
I

It

I1Ho

I114

I112
VIFL
Vou

Lorr

VoL1
VoL2

Ipp1

VDDmax -0-3 to +5.5

VImax -0.3 to +VDD+0.3

Vamax -0.3 to +VDD+0.3

150

Topg =30 to +70

Tstg =40 to +125

min typ
+1.5
R1,R2,R3,R4,C1,C2,C3 0.7Vpp
OFF-HOOK , TEST 0.8VDD
BMR1.5/2.0,DR20/10,IDP 0.9Vpp
R1,R2,R3,R4,C1,C2,C3 VSS
OFF-HOOK , TEST ‘ Vss

BMR1.5/2.0,DR20/10,IDP '

N £ 1%2 300
Eﬁj“c‘ 243 |270] o
F— Reo1 675 1820
|F&OZ
—

RCO2

VInzVop: b
" d
VIN=VSS, btod
Viu=V b
IN" SS? d
Input pin open,
btod
IAy=20ul b
I0H=125uA d
Output tr. OFF,
VO=VSStOVDD )

btod

I,;=20ul b

OL
Io =125ul d
IOL=20“A b
I L=125uA d
Dg=10pps, b
(All output ) d
pins:No load

5.0

20
360
200/ 1650

max
+3.5
bp
VDD
pp
0-3VDD
0.2Vpp
0.1Vpp
360
396

1.0

50

kohm

pF

at Ta=25%2°C,Vqq=0V,Vpp=See a, b, ¢, d defined below.

min typ max unit

OFF-HOOK , RCI,
DR20/10
BMR1.5/2.0,IDP
R1,R2,R3,R¥ 3.0
”
OFF-HOOK ,RCI, =1.0
DR20/10,
BMR1.5/2.0,IDP
TEST

-140

VSS 0.3VDD-0-3

R1,R2,R3,RY
TONE

DPO,MUTE

VDD-O-S
VDD-1-0

DPO,MUTE
n
TONE
n

VRD

1.0

60

-3.0

ul

ul
ul
ul

ul
ul

[
PrraggS<

[
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LC7353,7354

Quiescent Current IDD2 OFF-HOOK = btod VDD

Vo, All

DD .

output pins

:No load
Frequency Asfo ) kohm/pF) btoc RCI,RCO1,RCO2 -3
Deviation /fo R, 300 220 ctod -3

Ry| 820 1200
Data Hold Voltage Vy, /OFF-HOOK= Vo 1.0

VDD,All
output pins
:No load
Data Hold Current IDR " a VDD

—>Vpp;a=1.0V,b=1.5V,c=2.5V,d=3.5V

typ max unit
0.1 1.0 wuA

+3 ?
+3 %
\'s

0.4 uA
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LC7355’ C MOS Lsi
7356 i Pulse Dialer

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
(DP0), 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 (fosc=5kﬂz 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. Four selections of inter-digit pause (500/400msec:20pps,1000/800msec: 10pps)
7. Redial function (3 digits to 20 digits) available with [:]key.
8. PBX redial function available with access code ( 2 digits or less).
9. Supply voltage: Vpp=1.5 to 3.5V, Operating temperature: Topg=-30 to +70°C.
10. Operating Current: IDDmax=1OOuA/VDD=3.5V,
20ul/Vpp=1.5V.
11. Data hold voltage: VDR21.OV, Data hold Current: IDR§O.4uA(VDD=1.OV)

Pin Assignment LC7355 LC7356

&
w

1Y

Q
g

Case Outline 3007A-D18IC LCT7355 Case Outline 3008A-D20IC LCT7356
(unit:mm) (unit:mm)
r"'“lrlhnnr—tnngl nnﬂnl‘lﬂr‘lhn"
' 1] il
Y, bt D SBE
L"JLJI_ILIL.H_TLJLJL,I ,L]LJUTIULJUU
2.2 32 %.2
RRES: T 3
3 ;
0.5 1.2 254 SANYO: DIP1S8 o
'3‘_*5" 12 2.5 SANYO: DIP20S




LC7355,7356

Equivalent Circuit Block Diagram

LC7355

LC7356

VDD vss
P 9p
Write Logic [4PTY 20 Digit RAM 7_5f> Read Logic
i L7
BP0
|
R1 3—'—@—{» Key Input Dial Pulse
R2 | togr‘:cu : : : : 'Logic %
R30|—m
4| b
Ed
cl r<Ep— n___
rsl g}d—[)oi erboard Control Logic ::vI\ Mute Logic MUTE
X &'
C2?7| _‘:“G Gean @ B
c30
» o
ELES
0OSC (SkHz )
it .
Ls l7_lo s b 51z b5
—_ = o ) Q
@ 3 state inverter S g lg
VDD vss
Q5 o
i Write Logic |4P') 20 Digit RAM 4P Read Logic
1 I 7
N i
R $|—W—D°— Key Input 1] Dial Puse ||
R2 8' D Logic <::> AN Logic
R3 6'_,@_90_
wl i
a 3
;l_!ﬂ_ggg Control’ Logic c:;r) ) TE
28 LB e (o) e e |
caf }
OH
” —— Pacifier Tone »—cl >——-‘OTONE
(1250Hz)
OSC (5kHz)
7
[ "DID"] - .,_<}>_%_Jofss7
) s;l‘—néL 170 16 k9 69
= o >
B g ¥ &8 % 5 F
Ep 3 skt nverter & % 5
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LC7355,7356

Function Table (£osc=5KHZ)
Function Pin Input Selection
Name Logic Level
Vss 10PPS (tpp=100ms)
Dial Pulse Rate DR20/10
Vpp 20PPS (tpp=50ms)
vss Make=331 (%)  Break=662 (V)
Make Break Ratio |BMR1.5/2
Vpp Make=40 (%) ,Break=60(%)
D.P.R=10PPS: D.P.R=20PPS
L
1
-Digi . =400™S
Inter-Digit Pause IDP Vss tIpp=800MS 3 t1pp=400
5
VpD t1pp=400mS 3 tipp=200mS
)
i

7msf!:‘i_n Tmsec_min
Key Inpt I Kev[1] KEY 2] I
Ams | | Jl |.6.4ms J 6.4msec
o g I
l——x.zsmz——i 125kt —

RCO2 ””””I -------------- SkHz Oscillation -----------”I”””””

0.4ms \
%oiumSwn --------------- 1.66kHz scan - ceemcmeeeae. .
‘*' |
MUTE ; high
Muting Output 9N 2 2
8 .5ms
top toe | top | tiop-tpp
" , 1 4
DFo i K ;
Dial Puise 9N 2 tiop II l [
ups T o tioe MR -
x O ¥ v
tE iE11
Keyboard Interface
Standard 2 of 7 Keyboard single Contact Keyboard
mechanical linkage Q Q ﬁ
OO o om
- - — o
0T lopllciclllcf
O-—O--O- 1, .
! | i +o"o—0 R2
' ® s
e O e O e o oR3
QP i i - OR3 Ronélk /@/ /@/ /@/
| ©-—®—t- o o
¢ 1l o L} l} ! } <)
leave floating —~ - ¢
] l Rt resistance cl c2 c3

connect to VDD l l
(%] c2
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LC7355,7356

Absolute Maximum Ratings at Ta=2512°C,VSS=OV

Maximum Supply Voltage
Maximum Input Voltage
Maximum Output Voltage

Allowable Power Dissipation Pdmax Ta=-30 to +70°C

Operating Temperature
Storage Temperature

Allowable Operating Ranges. at Ta=25°C

Supply Voltage
"H" Level Input
Voltage

"L" Level Input
Voltage

Oscillation
Guaranteed
External
Constants

Oscillation
Frequency
Key Contant
Resistance
Keyboard
Capacitance

Vpp
Vi
gIH2
IH3
V1L
V1Lo

unit
VDDmax -0.3 to +5.5 v
Vpmax -0.3 to +Vpp+0.3 V
150 mW
Topg -30 to +70 °C
Tstg 40 to +125 ©c
min typ max
+1.5 +3.5
R1,R2,R3,R4,C1,C2,C3 0.7Vpp Vpp
OFF-HOOK , TEST 0.8VDD VDD
BMR1.5/2.0,DR20/10, IDP 0.9Vpp Vop
R1,R2,R3,R4,C1,C2,C3 Vss 0.3Vpp
OFF~HOOK , TEST Vss 0.2Vpp
BMR1.5/2.0,DR20/10,IDP Vg 0.1Vpp
. 17§ 300 20\ 360
o IRCI 243 (270 |on360]| 396
t—| |— Reo) 675 1820/ 1200/ 1650
LR rce
L
RCO2 5.0
1.0
50

kohm

pF

Electrical Characteristics at Ta=25%2°C,Vq=0V,Vpp=See a, b, ¢, d defined below.
min typ max wunit

"H" Level Input
Current

"L" Level Input
Current

"L" Level Input

Floating Voltage
"H" Level Output
Voltage

Output Off-leak

Current

"L® Level Output
Voltage

Irm

I
I1n3

I119

I112
VIFL
Vou1

Lorr

VoL1

VoL2

VIN=VDD y atob
VIn=Vpps b
" d
Vu=Vnn» b
VIN=VSS’ btod
VInzUsss b
n d
Input pin open,
btod
I H:ZOuA b
Io =125ul d
Ougput tr. OFF,
VO:VSStOVDD )
btod
o
oL®
IOL=20uA b
IOL=125uA d

OFF-HOOK , RCI,

BMR1.5/2.0,IDP

DR20/10 .
R1,R2,R3,R4 3.0
n
c1,C2,C3 3.0
L
OFF-HOOK,RCI, -1.0
DR20/10,
BMR1.5/2.0,IDP
TEST
" =140
V
SS
R1,R2,R3,R4
TONE Vpp=0.5
" VDD"1 . 0
DPO, MUTE
DPO,MUTE
L
TONE
L

1.0

60

30

uA

ul
ul
ulA
ul
ul

ul
ul

<< as<
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LC7355,7356

min typ max unit
Operating Current IDD1 DR=10pps, b VDD 20 ul
All output d " 100 ul
pins:No load
Quiescent Current IDD2 OFF-HOOK = btod VbD 0.1 1.0 ul
VDg’All
output pins
:tNo load
Frequency Ot (kohm/pF) btoec  RCI,RCO1,RCO2 -3 +3 4
Deviation /f 300 220 ctod " -3 +3 9
270 360
820 1200
F-HOOK = Vop 1.0 \'A
VDE’All
output pins
:No load
Data Hold Current Ipg " a VoD 0.4 uA

L vypsa=120v,b=1.5v,c=2.5v,d=3.5v

o

YFEL” l

Data Hold Voltage va

Sample Application Circuit 1.
(Note) The LCT7356 differes in pin assignment.

23—
4]s]se
7(8]9
LIE ] i L
10l R R3RZ R
T DSI3Cx 4 10~40 M na
o W 1612
HS 2SA1319 DS446 9]
_ e RASRORE ogs lG,
GZA3.9X ’ 14" pR2/10
R n 3.9 £ 151
o—t it = |[0u ZIDP bro 9
DSL46x2 |25 12 BMR1.5/20
2
1ix |
4 5! SEETOR
o2k 0.47u i HOTE
10 RCO2
]
¥ss Reon |
RC!
bzzd R
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LC7355,7356

Sample Application Circuit 2. Tone-Pulse Switchable Application

LC 7365
DS446  25C3332 ;
— VDD 25C
5 _1slep B[R
TONE %
120
14 2500
2|3 —R)
J y Network
‘ 516 F2'R2 3.58MH ;:!)Oﬁ_g.iwk
DS135C x4 g A Earyry R GCI?——:]_ z 0k
o " 0Tl re | = ——F
200 I 0o T %
st | BRI T
q | e Iz % RR
Ro—| Pt g c3 1,

Wy

(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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LC7360 C MOS LsI

General Description %
The LCT7360 (22-pin package) is a DTMF/OUT-PULSE dialer C- MO’fLSI w1th redial

function for use in pushbutton telephones.

Features '

(1)
(2)
(3)
€))
(5)
(6)
(7)
(8)
(9)
(10)
(11)

(12)

(13)

(1%)

(15)

Tone/Pulse Switchable Dialer

Low voltage C-MOS process for direct operation from telephone line."
Possible to use single contact or standard 2-of-7, 2-of-8 key pad.
Possible to use color-burst crystal resonator for on-chip oscillator
(fogc=3-58MHz) .
Possible to use either mode select pin (P/T) or function key (4 x 4 matrix
key) to select DIMF mode/OUT-PULSE mode.
Delivers 12 DTMF signals when in DTMF mode.
On-chip 31-digit redial memory.
Possible to provide mix redial (31 digits-PULSE-MC) of DTMF/OUT-PULSE
modes.
Either auto pause select (4 sec. x N) or manual release available for mode
select standby time during redial operation.
Output pulse make rate of OUT-PULSE mode pin-selectable (33-1/3% or 40%9).
Output pulse rate of OUT-PULSE mode pin-selectable (10pps or 20pps).
On-chip circuit to prevent malfunction due to noise pulse caused by key
entry.
Key touch tone (pacifier tone) output capability.

DTMF mode : 1250Hz

OUT-PULSE mode : 625Hz
Supply voltage/operating temperature

DTMF mode : V D-z 5V to 5.5V/Ta=-20°C to +70°C

OUT-PULSE mode : Vpp=2.0V to 5. 5V/Ta=-20°C to +70°C
Operating current

DTMF mode : (m )-2 .0mA at VD =3.5V

OUT-PULSE mode : IDD n =500ul at Vpp=3.5V
Data hold voltage/data ho?g current

Vpgé1.5V/Ippl0. bud (Vpp=1.5V)

Case Outline 3010A-D22IC
(unit:mm)

22 2
imininisininisininiai=l

|

LJLJI_JLILJ LILJ(_ILJI_TLJ

S

SANYO: DIP22
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LC7360

Pin Assignment

Rl R B & N C M N B N
~ ™ o~ -~ w o w -
e e o g B oW = 03 3

0 3 3 e a
* g
X
S e L s
- z Q
T & 2 3 B &8 § &F X R $£
il N G Y I Y N C N O N Y N Y B SV I |
Key Assignment
1 2 3 F R1
y 5 6 P R2
T 8 9 RD R3
* 0 it MC R4
c1 €2 C3 Cc4
: Flash
[E] : Pause
: Redial, pause release
: Pulse - tone select
When in OUT-PULSE mode
[x]=F]
[#] = [re]
Timing of flash
ey ] F |
= 1ims
— —_— N e
o I o 1 182
> [<15ms PR LN
MUTE 1 r-
\ _/
OFF-HOOK pin disregarded T

Same mode as after off-hook
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LC7360

. OUT-PULSE/DTMF mode

Pin Name Input level Mode
v OUT-PULSE
P/T DD
Vsg DTMF
. Dial pulse output
Pin Name Input level | Dial pulse rate Interdigit pause | Make rate
DPR v-DD 20PPS 500ms ——
Vss 10PPS 800ms
BMR Vbp — | 33-1/3%
Vss — 40%
. DTMF Cutput
Output frequenc Hz
Input giandarg Lg7§60)' Deviation (%)
R1 697 699.1 +0.30
R2 770 766.2 -0.49
R3 852 8uT. 4 -0.54
RY 941 948.0 +0.74
c1 1209 1215.9 +0.57
c2 1336 1331.7 -0.32
c3 1477 1471.9 -0.35

Redial operation

Parameter Time
DTMF output 9Tms
Interdigit pause 103ms
Period 200ms
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LC7360

Timing chart

OFF-HOOK l

(1) OUT-PULSE
KEY

|RD|
|
il
by

MUTE 2

K-TONE

v IR

0scC

(2) Tone mode

OFF-HOOK L

[z [ Je_[4]

4 sec

4 sec

KEY

2

ggOms

DTMF

MUTE 1

MUTE 2

K-TONE

A A |

|7

oscC
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LC7360

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

I RD I
i
r=iims
|
|
|
|
i
|
|
1250Hz
u

=

X |
| 1lms 97ms |
Fﬂ1oobs

==
[

Iro |
1ims

M
>~
n

i

|

|

|

[
JTTL
625Hz
[ro]

[2]
™
LJ

[T

1250Hz
|

R
M
L]

[T

1250Hz

L il

1250Hz

M|

1ims
5§
sec

11ms

| 1]
LI
[Tl SI;ISTJJHTI

625Hz

3
> =

]

i

]

l

1}

I

|

1

[l

|

J2|

—
—

OFF-HOOK
KEY

P
MUTE1
DTMF
MUTE 2
MODE-OQUT
K- TONE
OFF -HOOK
MUTE1
DTMF
MUTE 2
MODE- OUT

(4) Tone<spulse mix
PIT
KEY
o

958

1250Hz

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

K- TONE



LC7360

Key operation
1. Normal dial

off-hook —|D1|[D2] =—muen | Dn]
Redial
Off-hook — | RD|

2. PBX dial N —
Off-hook —> W E I_[D—ﬂ @l """ @J
Redial

off-hook —> | RD|

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

ofr-hook —> [D1] [D2] [Mc] [p3| [pu]imcl{ps]{p6]  (B/T=mEm)

Pulse Tone Pulse

Redial

off-hook — | ®p. P1sD2 pp D3,D4 ppjD5,D6
Pulse Tone Pulse’

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

ote-book — vt 02) 7| e 3| [oa| [ [p] [bs| [p6l  Ce/ramLm

Tone ulse Tone
Redial
Off-hook —> |RD| pq,pp *5€C: Dp3,py 45€C. p5 pg
&> D
Tone Pulse Tone
(Note)

(1) When in OUT-PULSE mode

RIESE] [ = [ #]

(2) Pause: 4 sec./1 push of P, 8 sec./2 pushes of[EL 4 x n sec./n pushes of P
(3) For pause release, push RD. All pauses can be also released by pushing Eiﬂ

once.

(4) When selecting pulse mode/DTMF mode, do not use both P/T pin and]EEﬂkey 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 [MC| key should be used for mode select.
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LC7365, C MOS LSI

Features

(1)
(2)
(3)

()
(5)

(6)
(7)
(8)

(9)
(10)
(11)
(12)
(13)

7 3 6 6 , Tone Dialer

Wide Operating Supply Voltage Range : 2.5 to 10 Volts™.
Can be Powered Directly from Telephone Line or from Small“Batteries.
Use TV Crystal standard (3.58MHz) to Derive all Frequencies’ thu
Very High Accuracy and Stability. A
Mute and XMIT Drivers On Chip. .
Interfaces Directly to a Standard Telephone Push-Botton or Calculator:Type
X-Y Keyboard.

Low Output Tone Distortion : 7§ Max.

Oscillator Bias Resistor and Capacitancies On Chip.

On Chip Generation of a Reference Voltage to Assure Amplitude Stability of
the Dual Tones Over the Operating Voltage.and Temperature Range.

Dual tone as well as Single Tone Capability.

Operating Temperature : -30°C to +70°C

Operating Current : IDD(max6=3MA(VDD=2'5v)’ 16mA(Vpp=10.0V)

Standby Current : Ippy p)= .3uA(Vpp=2.5V), 1uA(Vpp=10.0V)

The LC7366 can be inter¥aced direct to C/MOS logic output.

Pin Assignment

~ Case Outline 3006A-D16IC

Voo (] 1 16 [ TONE CUT (unit:mm)
xMIT (] 2 15 []ce " .

Qs “k noooonoo oy

e[ 4 1378 F; 38 E,g
6O s 12 1R Wl_lux:ruuuuli:_‘_i

Vss[] 6 1[Ik 19.2

osc, ] 7 10 [7] MUTE - 32
I P 048 l :}:

1.2

2.54
SANYO: DIP16
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LC7365,7366

Absolute Maximum Ratings at Ta=25°C*2°C,Vgq=0V

Characteristic Symbol
Supply Voltage VDD
Input Voltage vy
Allowable Power Pd
Dissipation

Operating Topg
Temperature

Storage Tstg
Temperature

Conditions ) Limits
min typ max
-0.3 1
VSS-O . 3 VDD+0 - 3
Ta=T70°C 450
-30 70
=40 125

Allowable Operating Ranges at Ta=-30°C to +7o°c,vss=ov

Characteristic Symbol
Supply Voltage VDD
High-Level VIH
Input Voltage
Low-Level VIL
Input Voltage
Key Contact RKI
Resistance
f
Crystal ﬁﬁ
Specification
pecificatio oM
CH

Limits
min typ max

Conditions

Electrical Characteristics at Ta=25°Ci2°C,VSS=0V

Characteristic Symbol Conditions

Operating

I
DD
Current (N

Tone out Mode 2.5 10.0
(Valid Key Depressed)
Non Tone out Mode 1.6 10.0
(No Key Depressed)
0.7Vpp Vop
1.0
3.579545MHz20.02%
<1000hm
96mH
0.02pF
5pF
vy Limits
(V? min typ max
One Key Selected, 2.5 1.5 3.0
Tone, XMIT, and
MUTE Output 10.0 8 16

Unloaded

unit Comment

'
v

mW

oc

Sc

unit Comment

kohm

unit

mA

mA

Comment

Vpp Pin
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LC7365,7366

Characteristic

Quiescent
Current

Single Tone
Mode Output
Voltage

Ratio of Column
to Row Tone

Distortion

XMIT, Output
Voltage High

XMIT, Output
Source Leakage
Current

MUTE, Output
Voltage Low

MUTE, Output
Voltage High

MUTE, Output
Sink Current

MUTE, Output
Source Current

OSCO, Output
Sink Current

OSCO, Output
Source Current

Oscillator
Startup Time

Input/Output

Capacitance

Row & Column
Inputs Current

Symbol

Ipp(2)

Vor

Conditions

One Key Selected,
Tone, XMIT, and 2
MUTE Output 10
Unloaded

RL=3900hm 2.5
RL=3900hm 5.0
RL=2400hm10.0

Row
Tone

dBCR Dual Tone Mode 2.5
10.0
#DIS 2.3
10.0
No Key Iny=5mA 2.5
VoH Depressed Iy=50mA 10.0
VOL No Key Depressed 2.5
No Load 10.0
VOH No Key Depressed 2.5
No Load 10.0
2.5
ToL VoL=0.5v 10.0
Vop=2.0V 2.5

OH
Ton Vog=9-5V 10.0
1 One Key Vi =0.5V 2.5
OL Selected V0L=0.5V 10.0
1 One Key Voy=2.0V 2.5
OH Selected VOH=9’5V 10.0
2.5
USTART 10.0
c 2.5
1/0 10.0
I VIH=2 . 5V 2 . 5
IH Viy=10.0V 10.0
1 Vog=2.0V 2.5
OH Vog=9-5V 10.0

135
150
150

1.0

Q0 ~—
.

9.2

7
280

Limits
min typ max

Q0

o o

2.50
10.0

[ ; Epey
.
w

0.41
1.5

0.40
2.1

0.31
1.1

0.25

12
10

10
24
170
T40

30
100

270
300
300

3.0

100

o o
)
(S 8]

16
14

unit

ul
ul

mV
mV
mV

dB

ul

mA

mA

mA

mA

pF

ud

uA

Comme

Tone
Pin

XMIT

XMIT

MUTE
MUTE
MUTE

MUTE

0SCyq

0sCq

0sC
09
Pin

C1~Ch4
R1~RY4
LC736

nt

in

out

Pin
Pin
Pin
Pin
Pin
Pin
Pin

Pin

0SCy

) Pin

5 only
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LC7365,7366

Characteristic Symbol

Row & Colum
Input Leakage
Current

I1HoF

I1Lor

Chip Disable
Input Current IIH

Oscillator

Frequency fosc

Conditions VD
(V
VIH=2-SV 2.5

Vry=10.0V 10.0

~10.

Limits
min typ max
1
2

-

2.5 T.5
55 143

unit

ul
ul

ul
ul

uA

g -g 3.579545%0.269 MHz

Comment

C1~Cu) Pin
R1~RU
LCT7366 only

CD Pin

OSCO,OSCI
Pin
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~

3] [s] [5] [3]

o
N

o] [+ [=]

l‘o

-

OSCILLATOR
1w
cK
ROW
PROGRAMABLE
KEYBORD DIVIDER
LOWGROUP
LOGIC
+ 160, 146
P 432, 118
CcK
COLUMN
PROGRAMABLE
KEYBORD | DIVIDER
HIGH GROUP
LOGIC o2 8
76, 68
INHIBIT
LOGIC

F‘

Vbp
TRNS MIT T
MUTE
LOGIC
REF
GEN
8 STAGE RESISTER
JOHN SON LADDER
COUNTER NET WORK
EN
8 STAGE RESISTER
JOHN SON LADDER
COUNTER NET WORK y
H fL
EN
ADDER

Voo

2] xmi7

E MUTE

TONE
ouT

weaBerq H0OTd G9ELIT

99€£°69€/01
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R3

R4

C1

c2

c3

C4

cD

—

Vob

2| XMIT

TRNSMIT
OSCILLATOR +2 MUTE
—1  LOGIC
INH REF
l GEN
q CK
ROW 8 STAGE RESISTER
PROGRAMABLE |16+
KEYBORD L JOHNSON
DIVIDER LADDER
LoIC LOWGROUP COUNTER
+160, 146 NETWORK
P 132 118 EN
.
K
COLUMN 8 STAGE RESISTER
PROGRAMABLE | 164,
KEYBORD [ DIVIDER JOHNSON ™= | ADDER
HIGH GROUP
LOGIC ' COUNTER
+92, 84 NETWORK fH fL
P 7, 68 EN
ADDER
INHIBIT
LoGIC vpD

11] mute

TONE

out

weadetrq 300Td 99€LIT

99¢£459€/01



LC7450 C MOS 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 : 1eh to 12ch, with 1/8 prescaler
Europe : 30ch to 45ch, with 1/64 prescaler

(2) Audio carrier
U.S.A., Japan : 4,5MHz
Europe (1) : 5.5MHz
(2) 6.0MHz
(3) : 6.5MHz

o

(3) 8.0MHz oscillator on chip

Equivalent Circuit Block Diagram

:E;%T

r—-{ 1/ 2% Jl phase

_ }———_———r detedor,
1r = Voo

—{O PDS

|

%_

1t
3
g

D3l

0 TEST
decoder 1/8

=812 Qg Qlol

L0 poP
NP J_____—_‘ detector l

Pin Assignment Case Outline 3006A-D16IC

(unit:mm) " .

imiainlioliclicelah ¥

voo IN

Bi ‘2 «/

— o ?h o

) Puuuuuuti__i

B3 19.2

Cy T

G X 048 -

(A1) 1.2 "

284 SANYO: DIP16
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LA7450

Absolute Maximum Ratings at Ta=25°C,VSS=0V unit
Maximum Supply Voltage Vppmax -0.3 to +9.0 \')
Maximum Input Voltage )2 N Input pin -0.3 to VDD+0.3 \'f
Allowable Power Dissipation P&max Tad75°C 250 mwW
Operating Temperature Topg =30 to +75 o¢c
Storage Temperature Tstg =40 to +125 °c

Allowable Operating Ranges at Ta=25°C,VSS=0V min typ max unit
Supply Voltage Vpp o 4.5 8.5 v
Input "H" Level Voltage Viy C1-C4,B1°B3 0.8Vpp VoD v
Input "L" Level Voltage VIL C1~C4,B1"B3 0 0.2VD )
Input Frequency fIN(1) PIN,VIN=O.7Vp-p 5 2.0 18 MHz

" fIN(2) PiynsViN=1.5VP-P, Vppe7.5V 2.0 30 MHz
" fIN(3) SyN» ViyN=0.7VD-P 0.5 8.0 MHz
L]
fIN(h) X1N»V1N=2.0Vp-p 0.5 9.0 MHz
Input Amplitude VIN(1) PIN,fIN=2.0”18MHz > 0.7 0.9VDD Vp-p
VIN(2) PyN»f1p=2.0730MHz, Vpp€T.5V 1.5 0.9Vpp Vp-p
VIN(h) X1ysF1y=0.570.9MHz 2.0 0.9Vpp Vp-p

Electrical Characteristics at Ta=25°C min typ max unit

Input H/L Level Current IIH§1;/ X1nsV1=Vpp/Vss 50 uA

I 1

Input "L" Level Current Iﬁ:(u) C17CH,V =Vgg 15 300 uA

Input Floating Voltage Vp C1“CH,VI=Open 0.9Vpp Vpp V

Feedback Resistance Rff1) X1N2Vpp=6-5V 1.0 Mohm
" Rf(2) PiysS N,VDD=6.5V 0.5 Mohm

Output "H" Level Voltage Von PDg,P%S Io=0.3mA Vpp-1.0 Vpp ¥

Output "L" Level Voltage VOL PDP,PDS " 0 1.0 V

Output Off-leakage IorF PDP,PDS V0=VDD/VSS 0.01 1.0 nA

Current

Supply Current Inp (Note) 20 mA

1N ¥opr=8:0MHz  Crystal resonator connected

(Note) VDD=8.SV,PIN=30MHZ,SIN=80OMHZ
B1"B3=VDD Other pins : open
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LC7450

Frequency Division Table

PD phase detector

HC- 18/U (KMP-080; KSS )

B1 1 1 0 1
B2 1 1 0 0 1
N\ B3 1 1 1 1 0
N\ fsVCO(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
C1 C2 C3 C4| tPVCO,NPfPVCO-MHZ] NP [fPVCO-MHZ NP |tPvco-MHz NP
11 1 55-25 | 1768 | 91.25 | 2920 | 543.25 2173
o1 1 1 61.25 | 1960 | 97.25 | 3112 | 551.25 2205
1 0 1 1 67.25 2152 | 103.25 3304 559.25 2237
00 1 1 77.25 | 26472 | 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
11 1 0 193.25 | 6184 | 199.25 | 6376 | 607.25 2429
01 1 0 199.25 | 6376 | 205.25 | 6568 | 615.25 2461
10 1 0 205.25 | 6568 | 211.25 | 6760 | 623.25 2493
00 1 0 211.25 | 6760 | 217.25 | 6952 | 631.25 2525
110 0 121.25CA)| 3880 (145.25(CE)| 4648 | 639.25 2557
0 1 0 O 127.25(B)| 4072 |151.25(F)| 4840 647.25 2589
1 0 0 O 133.25(C)| 4264 [157.25(G)| 5032 | 655.25 2621
0 0 0 O 139.25(D)| 4456 [163.25(H)| 5224 663.25 2653
frefs=31.25kHz
frefP=3.90625kHz
PVCO s
plcture carrier
prescaler @ sound carrier
ot
@_ 7288 | é B8.0MHz
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LC7460 c wos 1

ﬁam m'ﬂ Remote Control Transmission
|
3006A

® 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: Vpp=2.0 to 3.6V (Ta=-10 to +75°C)

- Current dissipation: Operating mode ---- Ipp(max)=1.0mA
- Standby mode —------ IDD (max)=1.0uA
Absolute Maximum Ratings at Ta=25%2°C unit
Maximum Supply Voltage VDD max -0.3 to +6 \%
Input Voltage V1 -0.3 to Vpp+0.3
Output Voltage Vo -0.3 to Vpp+0.3 v
Output Current Ip OUT1 20 mA
Allowable Power Dissipation Pd max Tat75°C 150 mwWw
Operating Temperature Topg -10 to +75 °C
Storage Temperature Tstg -40 to +125 °C
Allowable Operating Ranges at Ta=-10 to +75°C,Vss=0V
Pin Name min typ max unit
Supply Voltage VDD 2.0 3.0 3.6 v
Input "H"-Level Voltage VIH K1 to Kg 0.8VpD VDD \%
Input "L"-Level Voltage VIL K] to Kgs Vss 0.2VDD v

Oscillating Frequency fosc OSCIN,OSCouT : Ta=25+2°C 400 540 600 KHz
Ci=Co=100pF
Ceramic resonator

External Capacitor C C 1.0 uF
Value for Delay
External Capacitor ci OSCIN Ceramic resonator 100 pF
Value for Oscillation CSB540E (Murata) or
KBR540B (Kyocera)
Co OSCoyT Ceramic resonator 100 pF

CSB540E (Murata) or
KBR540B (Kyocera)

Case OQutline 3006A-D16IC

(unit;mm)
16 "—f
E. S8 [T Q,
-ty
L w2 ’ i
: §2
048 -
1.2 t -
.54

SANYO: DIP16




LC7460

Electrical Characteristics at Ta=25%2°cC,vgg=0V

Input Floating
Voltage

Input "L"-Level
Current

Output "H"-Level
Voltage

Output "L"-Level
Voltage

Oscillation Signal
Division Delay Time
Oscillation Start
Time

Oscillation Frequency

Variation with
Supply Voltage

Current Dissipation
Quiescent Current

KT c |6

K ouT
5 Voo

K6 0scIN

TEST |9

3LJ-le:mmmw

LC7460

Fig. 1 Current Diss
Test Circuit

Pin Name
VIF X1 to Kg
IIL K1 to Kg
VOH (1) ouT1
VOH(2)  OUT2
VoL (1)  OUuTl
VoL (2) ouT2
tp(p1v) C,0UT2
tst (osc) OSCIN
OsCouTt
Afv OSCIN
0SCouTt
IDD (1) VDD
IDD (2) VDD

1u
+q—

[ %sEﬁ——:L

_ o +3V
E}
2

00p

o escomlel ==

CF:CSB540E (Murata) or
KBR540B (Kyocera)

ipation

min typ max
Vpp=2.0 to 3.6V 0.8Vpp
: . VDD
input pin open +0.2
VDD=3V,VIN=VsS -60 -15
Vpp=3V,IpoH=-10mA Vpp-2.0 VDD
Vpp=3V,IoH=-0.5mA Vpp-1.0 VDD
Vpp=3V,IoL=0.1mA 0.4
VDD=3V,IoL=0.1mA 0.4
Vpp=3V,C=1.0uF 13
Vpp=3V,ci=co=100pF 1.0
CF:CSB540E (Murata)
or KBR540B (Kyocera)
Vpp=2 to 4.5V, t0.2
cj=co=100pF
CF:CSB540E (Murata)
or KBR540B (Kyocera)
CF:540B (Murata)
Vpp=3V, Fig. 1 1.0
Vpp=2 to 3V, Fig.2 1.0uA
< > 1u
[aRT cls +
[z]% Vszs}——g
2~3V
ElLE out2 [#]
[«]® ouT1 E]
Eii? voo |2
100p
6|%6 OSCIN HF——3:1
E cF =3 'ﬁ
7| k7 oscouT |
el osonlal T g
EERE TEST |9
LC 7460

Fig. 2 Quiescent Current

Test Circuit

Pin Connection and Pin Assignment

Pin No. | Pin Name Input/Output Pin No. | Pin Name Input/Output
1 X1 Input 9 TEST Output
2 K2 Input 10 0SCOUT Input/Output
3 K3 Input 11 OSCIN Input/Output
4 K4 Input 12 VDD -
5 K5 Input 13 OUT1 Output
6 Ké Input 14 ouT2 Output
7 K7 Input 15 Vss -
8 K8 Input 16 C Input/Output

unit

uA

<< <<

ms

ms
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Equivalent Circuit Block Diagram

OSCIN  oscouT TEST Vss Yoo
ll]’ mT 9 T 15 ? 12 ?
osc KEY-ON Delay 16
e ————————— 0
(540KH2z) Circuit ¢
o —VJ
12 ®I ® o
3 09 b
45 kHz 8 9 13
c g awo S -d >0 ourt
5 an &
&) 5]
(11 bits)
4SkHz
o 1%
l——{ >o———c1 >—00UT2
L1

Key entry circuit

5 1o O 4 5 O L
T ’JI ! ',Jl r]l f-” ) pa] | ﬂ
TOTT 207 307 4907 507 07 707 80
1 K2 K3 K& KS K6 7 Ki

Timing Chart
(0SC frequency 540kHz)

Key entry ON l

oscout  INNAARY - === ~= === ==
‘ P
13ms
Extension
our2 _l( Ly -------

L4 us
?&L_zng
2.84ms
ouT1
At SWi=L
No-
\

At SW2=L (r'l M

At SWa=L o
At &We= B [ 1 I 1 1 6 oy

5.68
s v

Note: Priority order o_f_S_ﬁn_inglJt .
SWBY>SW7OSW6DSW5>SWADSW3DSW2OSW1
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Pin

Description

Pin Name

Pin No.

Input/Output
Configuration

Functions

VDD

12

Vss

15

Power supply pin
Vpp=2.0V to 3.6V, Vss=0V

OscouT

10

OsCout

11

. Oscillation of reference signal

. 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=100pF, Co=100pF

Kl to K8

- Key entry pin used to specify remote
control signal

- Built-in pull-up resistor causes 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.)

OUTl

13

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

- Modulation carrier frequency of pulse-
train remote control signal: 45KHz
(0SC frequency (fosc): 540KHz)

ouT2

14

- Output pin of signal (modulation carrier
frequency) for transmit indicator

16

- Reset release of division counter is
delayed until OSC is stabilized at
key-ON mode.

- Delay time depends on external capacitor
(C), built-in resistor (r).

TEST

- fosc/3072 signal is delivered.
- Device test pin

Note)

Shown below are the carrier

frequency and period when the reference

OSC frequency (fosc) is changed

° Carrier frequency: f0sc/12(KHz)

- Period (T)

540 (KHz)

: T X————————
*7fosc (KHz)
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LC793O C MOS LsSI

m LCD Driver

3055A

® 1613

General Description
The LC7930 is a C-MOS LSI containing 2 channels of 20-bit-shift 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 driver and the
other (channel 1) as the segment driver,
It is especially suited for use as the LCD interface to a microcomputer (U
bits, 8 bits) or a dot matrix controller with a character generator.

Features

1. 20-cutput 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. Operatlng voltage/operating temperature range: VDD_HS to 5.5V/Topg=-20 to
+75 C

T. Operating current dissipation:Ipp=1.0mA max (logic 400kHz,LCD 1kHz)

8. Package:60-pin flat (QIP60)

Absolut Maximum Ratings at Ta=25%2°C unit
Supply Voltage Vpp -0.3 to +7.0 \')
VEE VDD-13 -5 to VDD+0.3 \'f
Input Voltage VI v1,v2,V3,V4,V5,V6 -0.3 to VDD+O.3 v
vlgE to Vi)D-bO. 3 '
Output Voltage Vo -0.3 to VDD+0.3 v
Output transistor:OFF VEE to VDD+O.3 v

Y1 to Y40

Allowable Power Dissipation Pdmax 100 mV
Operating Temperatue Topg -10 to +70 ©°C
Storage Temperature Tstg -40 to +125 ©cC

Case Outline 3055A-Q60CIC
(unit:mm) .

SANYO: QIP60C
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Allowable Operation conditions

at Ta=-20 to +75°C,Vgg=0V,Vgp=-4 to -6V

min typ max unit

Supply Voltage Voo Vop 4.5 5.5 \')
High-Level Input Voltage VIH Note(1) 0.7VDD Vpp v
Low-Level Input Voltage Vy; Note(1) Vgg 0.3Vpp v
Shift Frequency fCL CLKSR 00 kBHz
High-Level Clock Width  foupy CLKgp,CLKp 800 ns
Low-Level Clock Width fowL R 800 ns
Data Setup Time tSU LDA§A1,LDATA2 300 ns

RDATA1,RDATA2

Clock setup Time tSL CLKSR,SLKLA.CLKSRQCLKLA 500 ns
tis :CLK; 4»CLKgp 500 ns

Clock Rise/Fall Time tot CLKgp,CLK; 5 200 ns
Data Hold Time tpy LDATA1,LD TA2,RDATA1,RDATA2 300 ns

Electrical Characteristies at Ta=-20 to +75°C VDD-+5V+10% VSS-OV VEE--R to -6V
min typ max unit

Input Leakage Current Itn Note(1).Vin-VDD 5 ulA
Iy, " :Vin=Vg -5 ud
Output "H"-Level Voltage Vyy LDATA1 LDATAZ,%DATA1, VDD-O.M v
RDATA2:Ip,=-0.4mA
Output "L"-Level Voltage Vy; LDATA1,LDATA2,RDATA1, 0.4 v
RDATA2:I, =0.4mA
Voltage Drop between Vd1 Y1 to Y40 Note(2):Ion=100uA: 1.1 V'l
Vi and Yj One of Yj
Vd2 Y1 to Y40 Note(2):Ion=50ul: 1.5 v
Each Yj
Vi Quiescent Current Iyg V1 to V6:0utput pin:open 10 uA
Vin=V.
Iyp V1 to V6:0utput pin open -10 ul
Vin=Vgp
Supply Current Ipp Y, D:Output pin open 1.0 mA
LKSR=400kHz
IEE VEE:Output pin open, 10 uA
M=1kHz )
Output Delay Time tpp LDATA1,LDATA2,RDATA1,RDATA2: 500 ns
CL=15pF
Note(1):CLK A»LDATA1,RDATA1,LDATA2,RDATA2,M,L/R1,L/R2, CH2-BP
Note(z):Equivalen circuit between Vi and Yj(i= 1 to 6,3=1 to 40)

Vi0——MN—JU€<F—JWF—JU{{F——O”

Note(3) Switching Waveform

town —-l‘

|
vin £ 07v0
cKsn i
it 03v0.
S — o ——
T i
P — O

OATAIn

DATAGut

TN wi |

w0 sy
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Internal Equivalent Circuit

Voo Vss VEE

YIV2Y3 commemmmm Y20

il
—ov
LCD Driver 7° v2
Mo (Channel 1) —o V3
—O V&
=
CLK(A O- ~{ 20-Bit Latch
= &~
L DATA! 0= Jng;lg%tRSégizzgtional I >0 RDATA1
CLKsR © ! k —oL/R1
‘o L/R2
LoATAZ o | Bhitt negisrer o2t et RoaTaz
= =
20-Bit Latch |
= >
I p=——
- LCD Driver
ﬁ (Channel 2) <——° z:
CH2-BP ol—. L l i
Y21Y22 ¥23 === e mmmmann Y40
Pin Assignment
Pin | pin name 1/0 Pin Pin name 1/0 Pin | pin name 1/0
No. No, _No,
1 Y30 Output 21 Y14 Output L1 RDATA1 I/0
2 Y31 Output 22 Y13 Output 42 LDATA2 I/0
3 Y32 Output 23 Y12 Output 43 RDATA2 I/0
4 Y33 Output | 24 Y9 Output 4y N.C. -
5 Y34 Output | 25 Y10 Output 45 M Input
6 Y29 Output | 26 Y11 Output 46 L/R1 Input
7 Y28 Output | 27 Y8 Output 47 L/R2 Input
8 Y27 Output | 28 Y7 Output 48 CH2-BP Input
9 Y26 Output | 29 Vp - 49 LAl Input
10 Y25 Output 30 Y Cutput 50 V2 Input
11 Yau Output 31 Y5 Output 51 V3 Input
12 Y23 Output 32 Y4 Output 52 vy Input
13 Y22 Output 33 13 Output 53 V5 Input
14 Y21 Qutput | 34 Y2 Output 54 V6 Input
15 Y20 Output 35 Y1 Output 55 Y40 Output
16 Y19 OQutput | 36 VEg - 56 Y39 Output
17 Y18 OQutput | 37 CLK; 4 Input 57 Y38 Output
18 Y17 Output | 38 CLKgp Input 58 Y37 Output
19 Y16 Output | 39 v - 59 Y36 Output
20 Y15 Output 40 LDE%M I/0 60 135 Output
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Pin Function
Pin Name Function
Vpp Power supply for internal logic. (+5V¥5%)
) ov
SS
v Power Supply for Logic of LCD driver. (-4V to -6V)

+—EE
Y1 to Y20 |LCD driver outputs of Channel 1.
Y21 to Y40|LCD driver outputs of Channel 2.

vi,Vv2 Voltage level (selected) inputs for LCD driver.
V3, V4 Voltage level (nonselected) inputs for LCD driver of Channel 1.
V5,6 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
%ﬁﬁ: 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", the same is also true 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.

Channel 2
CH2-BP M
Latch Shift |
"y" CLKqp /| CLK; ) /M | For back plate drive |
'""L“'”"'CEKLA_:i:'ﬁIKSR"' M | 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
shiftirg is finished.

Segment plate

When CH2-BP="L", both the Channel 1 and Channel 2 data are shifted and
latched on the negative transtion of CLK R 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
transitionofCLKLAandCLKSRrespectively.

The "FLM" signal inputted as the data provides the back platedriver.
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(1) Segment plate drive (CH-BP="L")

(FLM) —I——L
M J—_“—I §— r_“_—‘_ """" B

| BPRE | E.

CLK; p(latch)

e onarey JUUUUUU-LA
Series input data :X:XIX:X:X:X:"m

Latch output x

(Y1 to Y40)

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

LDATA2/ RDATA2 l— - |

{'LM)

P e I pn Iy T
CLK; ,(Shift) fl fl === =)
cugrsteny  JUAAL FUAIF ahly
Y21~v40 Y )4 -—— D X
* Y1 to Y40 output of LCD drive voltage (V1 to V6)
- . Output
CH2-BP | S t dat M
H2-BP | Serial input data Y1 to Y20 Y2 to Y40
. 1 H | V1 v2
"H"Level (select) L V2 LAl
%?¥ 0 H V3 V6
(nonselect) L vy V5
1 H Vi Al
L V2 V2
"L"Leyel
%OY 0 H V3 V')
L V4 V6

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

n| coM U U
4-bit 2
9]
micro- Q.
computer 4;
Q.
3 s
E nes
L6502, S
LC6505 DATA M
CLKSR CLKLA

LC7930
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(2) 6-digit T-segment + sign display (1/3 duty, 1/3 bias)

3 lines

Drive controller

4-bit
micro-
computer

D

5 lines

Output ports

DATA 1, DATA2

CLKSR, CLKLA,M ]

._-r_ll_JB"'

20 lines

SEG (3 lines/1 digit)
LC7930

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

20 lines

Drive controller

coM

20x60-dot

41/\[320 lines 40 11nes
SEG

8-bit
micro-
computer (DATA1) DATAI
or (DATA2) LC7930 LC7930
controller
3 lines ‘jf 3 lines 1T§ lines

(CLKgr, CLKLA M)
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l_l\,li;‘:,j"' 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 LM80T1 is used and is divided into 13 different
frequencies. Thirteen tones are 12 tones of Cq, Co",D, ====- , Bg and C9. The
output impedance of the LM8071 is designed to be equal to that of 6-bit divider
IC LM3216.

The LMB8071 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 U4
different tones.

The 13-tone cent error for 2119.040kHz and a sample main oscillator and clock
driver are shown below.

Absolute Maximum Ratings at Ta=25°C unit
Maximum Voltage Applied to Pin BVPIN =20 to +0.3 v
Operating Frequency Topg -10 to +60 ©°cC
Storage Temperature Tstg -40 to +125 ©°cC

Allowable Operating Ranges at Ta=25°C unit
Opeerating Vp, Voltage Vpp -11.0 to -9.0 V
Operating VGG Voltage VGG -18.7 to =-15.3 v

Pin Assignment

$2 ¢1 TEST TN6 TNS TN4 TN3 TN2 TN TM3 03 02
2] R3] P2l [21] [20] [1e] [re] [7] [6] [15] [%] [13]
) LMB8071
In actual applications the TEST

0T 2] 3] [ (5] Tel 170 To] [s] To] Tr ] pin must be connected to GND.

VGG VDD TN7 TN8 TN9 TN10 TN TNT2 INY lN2 01 GND

Case Outline 3011A-D24IC

(unit:mm)
nnmmnnnr‘lnr—lﬁn

[}
L_.ILJ!_!l_JLJL_H_.ﬂ;JLJ1 | " 1
32.0

TR

SANYO: DIP24

13‘8—-1
l-—vs‘u__.
».025
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Allowable Operating Ranges at Ta=25°C,Vq=-17V10%, Vpp=-10V10%

"Hll
"Ll'
"H"
"L'l

Level
Level
Level Time
Level Time
Transient Time
Frequency

Input
Input
Input
Input
Input
Input

Clock "H" Level
Clock~"L" Level
Clock Pulse Width
Clock Interval

Clock Transient Time

Clock Transient Time

Clock Freguency

VIH
V1L
t1u
t1L
trpstop
fr

VgH
VoL
tow
tos
tef,tér

£6f,tér

£é

Fig. 1

Fig. 1

Fig. 1
tIL,tIHZ1gOns
tre,tr,.250ns
Mg, 1"

Fig. 2

Fig. 2

Fig. 2

Fig. 2
fé=2.2MHz
tpw=145ns
Fig. 2
t$=100kHz
tow=145ns
Fig, 2
t¢w21u5 s
térétﬁf-ROns
tés<0
Fig. 2

Electrical Characteristies at Ta=25°C

Tone Counter Output "H" Level VOH(1)

Tone Counter Output "L" Level VOL(1)

Tone Counter Output Resistance TouT(1)

(VDD Side)

Tone Counter Output Resistance PouT(2)

(GND Side)

Tone Counter Output Duty Cycle

TFF Output "H" Level

TFF Output "L" Level

TFF Output Resistance
(Vpp Side)

TFF Output Resistance
(GND side)

Input Resistance
Clock Resistance
Input Capacitance
Clock Capacirance

L
GG="'2-
Fig. 4
I,,=0.4mA
oL™":
VGG=-1 5. 3V
VDD=-9V
Fig. U
VDD=-9V
v, =-1 5 . 3V
GG
VDD=-9V
VGG=-1 5 . 3V

VOH(Z) IOH=-0.25mA
Vap==15.3V
GG
VDD=-9V
Fig. 3
IOL=1 .6mA
VGG="‘ 1 5 . 3V
Vpp=-9V
Fig. 3
VDD=-9V
VGG=-1 5 . 3V
Vpp=-9V
VGG=-1 5 . 3V
rIN \'f N=-10V
r% Vi=-18.7v
Co f£=1MHz, V6=0V

VoL(2)

TouT(3)

PouT(4)

min typ max
-1.0 0
\/ -8.0
156
150
1
0.1 2.3
-1.0 0
' Vant+1
GG
155
0
40
100
0.1 2.3
min typ max
-0.5
-8.0
2.5
1.0
50
-0.5
-5.8
2
2
1
1
10
100

unit

ns
ns
us
MHz

ns
ns
ns

ns

MHz

unit

kohm

kohm

kohm
kohm
Mohm

Mohm
pF
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min typ max unit

Vgg Supply Current Isg 3GG=-:$‘.I7V, 8 mA
DD="
Vpp Supply Current Ipp VGG=-18.7V, 70 mA
Vnp==11V
DD
VgH
' MIN. VgH (-1.0V)
e ——— VIR , !
MIN. Vi (~1.0V) | |
VoL ! | MAX VoL (-%4.3V)
VeH | | [l
Max.viL (~8.0V) | ! ' | MIN.VgH (-1.0V)
I __ I W | |1 !
V‘L T ]
fe— — fe— — 1!
_,‘" t tr tiy VoL i { | ! i | 'MAX.V¢L(-11..3V)
- ftows{ let¢s ktow——! Ie
tot tor  tof ter
Fig. 1 Input Waveform Fig. 2 Clock Waveform
—lrm” —I - +loH 4 4 " +loy
- i —I[I } 4 oL H
VoD VoD VoD )
Fig. 3 Output Signal Test Circuit Fig. 4 Tnqs Tyo——--- T 3
01,02,03(Pre-TFF Output) (Tone éounter Output)

Equivalent Circuit Block Diagram(C Scale Circuit Function)

CLOCK INPUT
1£=2119.040kHz

21 osrde INlT TINz

+258
=+ 338
<319
+ 301
284

Pin Name TN12 TN33TN10TNg TN8 TN7 TNe TN5 TN4 TH3 TN2 TN3 TN13 0 02 O3
Tone cd" D3 D Bg Fg Fo¥ Gs ce® as A B Cg Cg
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o o | outhd (tz)

Division| Ratio, Frequency True Frequency Cent Error
09 253 8375.652 8372.018 +0.751
Bg 268 7906.866 7902.133 +1.037
ag® 28 7461, 408 7458.620 +0,647
Ag 301 7040.000 7040.000 0.000
ag® 319 6642.759 66L44.875 -0.551
Gg 338 6269.349 6271.927 -0.712
rg# 358 5919. 106 5919.911 -0.235
Fg 379 5591.135 5587.652 +1.079
Eg Lo2 5271. 24k 527k, 041 -0.918
pgft k26 Lok, 272 4978.032 -1.308
Dg 451 4698.,5%7 4698.636 -0.036
cg™ | 478 4433138 L3k, 922 -0.697

C scale output frequency (clock frequency=2119.040kHz)

Sample Application Circuit
1. Electronic Organ Block Diagram

Tone generator
Divider
Keyboard

Tone color generator
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2, Detailed Block Diagram of Tone Generator, Divider

LM8071 ]’cs LM3216 x 12

£=2119.040 kHz

MAN osc | MO W
l IN21 | PREDIVIDER 3-BIT
| ) ’02 03

</L 1

& :

c.o. £i
CLOCK DRIVER | | TONE COUNTER

2

System Diagram

3. Sample Main OSC and Clock Driver
(A) MAIN nSC (B) CLOCK DRIVER

I(Polystyrene
If‘ilm capacitor)
2SA608e 2SCS36E M.O.

2.2k

’o

X

s

N
o

N
1N

NN

N

AN
v

N

N
N

NN
\
NN N

N

A

3]
AN
Wi
—

Voo

VIBRATO off

2SA608 Ex2 on o 2SC536E

(B) CLOCK DRIVER

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

0SC coil: Korin Giken-made
MC-1C 10.5uH(23T)

Core materialx235(+220ppm)
Tank circuit capacitor
Polystyrene film capacitor )pm)
(-150ppm)

1200pFx2
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l_l\,li;;E;';’:Z{ P MQOS IC

\ Rhythm Pattern Generator

®473C

General Description
. Selectable rhythms: 8 rhythms
. Outputs for pattern generation: 6 outputs
. Time: Simple triple time, quadruple time
. Steps: Simple triple time line: 6 steps

Quadruple time line: 8 steps
. Output pin for tempo lamp (TL output)

Absolute Maximum Ratings at Ta=25%2°C unit
Maximum Supply Voltage VGG =20 to +0.3 v
Input Voltage i -20 to +0.3 v
Output Voltage A2 Outut Tr OFF =20 to +0.3 v
Allowable Power Dissipation Pdmax Ta§GO°C 350 mW
Operating Temperature Topg -10 to +60 S¢c
Storage Temperature Tstg -40 to +125 ©C

Allowable Operating Ranges at ta=25%2°C min typ max unit
Supply Voltage Ve 1 Ta=-10to+60°C -18.7 -17-15.3 v
High-Level Input Voltage VIH(1) 3toT -0.6 0 \

VIp(z) 216 -1.0 o v
Low-Level Input Voltage Vyp 2to7,16 Vae -8.0 v
Input Transient Time tipatre 16 ‘ 15 usec
Operating Frequency forx 16 DC 100 Hz

Electrical Characteristies at Ta=2512°C,V G=-15.3 to 18.7V min typ max unit
High-Level Cutput Voltage VOH 9to15 §OH=-O.5mA -0.5 0 v
Output OFF Leak Current IOL 9to15 V0=VG +1V -20 ul
Input Current I; 2to17,16 Vyy=-10V -3 ul
Input Pull-up Resistance RIN 3toT VINzGND 25 kohm

VIN=6V 750 kohm
Current Dissipation Igg 1 VGG=-18.7V -12 -6 mA

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
OO0 nnmm ﬁ_j{—f
33 u:]
° O o
£= 2Kz %JLIUIJLJLJLI%.:J
Duty cycle 50% 19.2 AT
Pulse ; : o
enera- - f @
or
0.48 :i;}w
1.2 g
2.54

SANYO: DIPl6
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Pin Connection and Pin Assignment

INPUT outPUT
< o "2} d « o~ -
2 = 2 T %2 z & ~
[] [5] [%] [B] [2] [77] [70] [5]
) LM8372
TOP VIEW
077 2] 37 4 [5J [e] 7T [2]
=
o z - o~ o < n o
L L ¢ ¢ & g g 8
INPUT
Equivalent Circuit Block Diagram
CLK
15
2 s ’
STARTO > 3 ———OV\gg
| c [ | | Decoder ls
31! ————OGND
(&)
- —>—"ormt
— o ln RM2
— 5 —D— o
Rhythm pattern ! 3 D |72 aM3
generator & ! 5 I3
selector | o D> 1 ORM4
| 3—4>~%0w
I
— 3 I’s RM6
I );A Y66 (Open drain)
JAY
=
HIOEIGE
$booo

Input/Output Waveforms

START _J

RM4 (HH)
SWING
{ RM3(BD)

l_l
Tempo output(TL) n
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Rhythm Pattern

mien | SO g TaTe (s 4[5 o7 |5
RM4 0O
RM6 |00 |0]|0 O |0
BEGUINE RSI=="H it O ) Q
Other pin="L" S S Q ©
RM2 O O ©)
RM3 O O O
RM6 O|0|0|0]0 O |0
. RMS o o o
BOSSA-NOVA RS2= H RM?2 ololololo o0
Other pin="L" M3 0O olo 0O
RM6 |00 |00 O |0
ROCK RS3="H’ Rt &) o
Other pinsnpm| 2 O O
RM3 O OO ®
| Ru4 O O
MARCH RS4="H’ Rul O &)
Other pinzmLnm |  FM2 o O
RM3 @] o
RM4 O L]
WALTZ RSS="H il © -
Other pin=npr| 2 S —
RM3
RM6 0,001 0|0O O |0
ggzjgf RM! o) )
- RM5 O O O
BOSSA-ROCK Other pin="L" 2 ololo oo olo
RM3 @] O] O O
» RM4 O O
iyt RM6 o o] [ o o
SWING Other pinzmpn | N © O
RM2 O ]
RM3 O O
RS4=H' RM4 ©] L
WALTZ-ROCK RSS="H il Q |
Other pin=z"L" RM2 O L
RM3 O O
RM1 Snare drum RM4 Cymbal
RM2 Auto chord output RM5 Claves

RM3 Bass drum

RM6 High hat
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Sample Application Circuit

VGG

Integration circuit -7V
VoG 0SC | ax for rejecting impulse
D~ 2Hz, I
U Mz 222 £z
START SW VGG CLK :F:‘ T79 3 2R
oo ] start RMs[ - :.1‘;9-01'[}
~ BEGUINE s ras [ 1 Lo
BOSSA NOWA
R - R
ROCK 1]
Rhythm select R3 O A
MARCH RS4 — a2 ]
WALTZ RS5 -

Vss

RS4+RS5
RS3+RS4
RS2+RS3

[Note]

¥ss

1z

)

Vss

¢ WALTZ-ROCK
: SWING
: BOSSA-ROCK

RL=15k to 45kohm

Tempo lamp indicator

(3]

-

z
Tone circuit

Mixer

AF amp
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LM8471 P MOS LSI

Rhythm Pattern Generator

3012A

® 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: 10 rhythms
. Steps: Simple triple time line: 48 steps
Quadruple time line: 64 steps
. Outputs for tone generator drive: 8 outputs
. Outputs for auto chord: 3 outputs
. Output for tempo indicator: 1 output (Lighted at the beginning of a

bar during playing; lighted every beat
during pausing)

. On-chip oscillator (External C,R)

. With variation pins (VARI-A, VARI-B)

Absolute Maximum Ratings at Ta=25%2°C unit
Maximum Supply Voltage Vppmax -13 to +0.3 V
Maximum Input Voltage Vi -13 to +0.3 V
Operating Temperature Topg -10 to +60 °©c
Storage Temperature Tstg -40 to +125 °©c

Case Outline 3012A-D28IC

(unit:mm)
2 5
D =]
! .9
el 1#
&
048 1.2 254 SANYO: DIP28
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LM8471

Allowable Operating Ranges at Ta=25%2°C min typ max unit
Supply Voltage Vpp Ta=-10 to +60°C -11 -10 -9 v
"H"-Level Input VIH(1) RS1 to RS10 -0.8 0 v

VIH(2) START,VARI-A,VARI-B -1.0 0 v
"L"-Level Input VIL RS1 to RS10,START, VDD -8.5 v
VARI-A,VARI-B
Input Pulse Rise Time tIr (RS1 to RS10,START, 50 ms
VARI-A,VARI-B
Input Pulse Fall Time tIf(1) RS1 to RS10,VARI-A,VARI-B 50 ms
tIf(z) START 2.0 50 ms
Operating Frequency fCLK CLK 10 1000 Hz
External Resistance R CLK 18 600 kohm
for 0SC

Electrical Characteristies at Ta=2512°C,VDD=-9 to =11V min typ max unit
"H"-Level Input Von I5g=-0.5mA -0.5 0 '
Output Leak Current IOL V0L=-10V -20 ul
Input Current II START VIN=-10V -3 ul
Input Pull-up Resistance RIN(1) RS1toRS10 Vyy=CGND 15 400 kohm
(VDD Side) RIN(Z) VARI-A,VARI-B 20 600 kohm

V.y=GND
Supply Voltage Characteristic Af(V) CLK = 15 3
of O0SC Frequency
Temperature Characteristic of Af(Ta) CLK *o5 %
0SC Frequency
Current Dissipation Inp ) Vpp=-11V -5 mA

Pin Assignment and Pin Connection
K——~—ourpur——*~\/_;/-'%w—\
FN”‘"‘”‘”EEFNGé.—E
I R EEEEEEEEE

[26] [27][26] [25] 24] (23] (2] [27] [201[9] (78] [77][76][75]

D LM8 471
TOP VIEW
T ZJGT &I (ST LT (2T LeT ST el [T D31 0el
Bpyp 2883823583
> @x o x© & ‘r'x“,x &
S INPUT AJ )
) QUTPUT
RS1:WALTZ RS2:MARCH RS: TANGO RS4:ROCK
RS5:SWING RS6 : MAMBO RST:BOSSA-NOVA RS8: SLOW-ROCK
RS9:SAMBA RS10: BEGUINE
RM1:Cymbal RM2:Low conga(LC) RM3:High conga(HC)
RMY:Snare drum(SD) RM5:High hat(HH) RM6:Claves(CL)
RMT : Bongo(BO) RM8:Maraca(MA) AC2+AC3:Bass drum(BD)
AC1:1lower manual AC2:pedal 1 AC3:pedal 5
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Internal Block Diagram

Differentiation
circuit — 1'
I———-LPredividerH 0sC }~—<>CLK
T— BER——
g
: 59
uiE (v~}
7} o W
2 3 a
Voo, E Decoder B
8 -
o 25
VARHAO- fol-]
v I[ 34
]
VARHBC
rhythm o)
pattern - 3
generator X
START and g
rhythm &
selector I
tem)
j—ga&ol >OTEMPQ
¥
o o 0—0 o
VDD GND RS1 RS2 -- - -RS10

Input/Output Waveforms

STOPS: i OPERATES

m —l {c
cot-mter input

wave form ﬂ_ﬂwmm
RM output 4:;: J_L : | ‘ i

' Vo : ' o
tempo output rll n : E E /
Voo ; R

AC output J_-I {_—L—U——

Note: Holding input RS1 at'"H"(VSS) level delivers RM1 (to RM8) output
corresponding to RS1.
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Sample Application Circuit

VbD
VoD
RLx11
Rhythm select 1 2 i CYM
S~o-RS!
3 ; pd i S
Voo RM ™ » :]
L o
S s P w
RsZ20k45% RMS <] ]
s 6 2 5 T a g |
7 22| e ———=BO ° = 5.
100K 8 21 Ma g | 3 AMP
VRHIVRL 9 200 - = - 3
™ > ~o—RSA o . -
T
VR " 18 JorR BD
QK My, ” e

Vss TE 3 6 L N -

! P TV R d o
“==C2=0.18uF410% 1 15 [ START 8 Mobs[
e e

=1 g'gg
Vss Vss L i

Voo )

RI VARL-A | VARI-B KEY Scale

100k generator
|
¢ OFF mode: A+B pattern

C v VARI-A: A pattern
Spar o SS  VARI-B: B pattern
STOP
- Note: (1) R =15 to 45kohm
(2) Tke fall waveform of the signal applied

Vss Vvss to the START pin (pin 15) must be free
from chattering.

Tempo indicator
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LM8972

P MOS IC

Rhythm Pattern Generator

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).

® 470A

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
B rank

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 Maximum Ratings at Ta=25%2°C

Maximum Supply Voltage VG
Input Voltage vy
Output Voltage Vo

Allowable Power Dissipation
Operating Temperature
Storage Temperature

Topg
Tstg

Output Tr OFF
Pdmax Ta$60°C

VGG=-15V to -18.7V(operation from 17V)
Vgg=-6V to -15V(operation from 9V, 12V)

-20 to +0.3 v
=20 to +0.3 v
-20 to +0.3 v
350 mW

-10 to +60 ©°cC
-40 to +125 ©°cC

Allowable Operating Ranges at Ta=25%2°C,Vgyg=0V min typ max unit
Supply Voltage Ve Ta=-10 to 60°C -18.7 -6.0 v
High-Level Input Voltage VIH(1) 3toT -0.6 0 v

Vin(z) 2516 -1.0 0o Vv
Low-Level Input Voltage  Vyp 2toT7,16 Vag -5.5 '
Input Transient Time tipstre 16 15 us
Operating Frequency f(CLK) 0.1 100 Hz
Current Dissipation Test Circuit Case Outline 3006A-D16IC
(unit:mm)
16 9
9 ' mlintalicinlcleln)
) 7§é-;L 57 ‘fig E q
n 6 o “:!\' - o
= 2kHz 2 sf o= Uuuuulii__i
Duty cycke 50% ’: ;3 ves 82—
Pulse " 5 20 et :;82
genera — -
tor | d ’P—@J 048 | <
1.2 R
254 SANYO: DIP16
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Electrical Characteristics [LM8972 A] at Van=-15 to -18.7V,Ta=25°C,Vqq=0V
GG SS
min typ max unit

High-Level Cutput Voltage Von 9,10,12to015 IOHz-O.SmA -0.5 0 N}
Output OFF Leak Current IOL 9,10,12to015 Vo:VGG+1V =20 ul
Input Current I 2toT7,16 Vig=-10V -3 uf
Input Pull-up Resistance RIN 3to7 VIN=V s 25k ohm
(VGG Side) 3to7 VIN=—§V 750k  ohm
Current Dissipation Igg 1 VGG=-18.7V -12 =3 mA

See the Test Circuit

below.

Electrical Characteristics [LM8972 B] at Vgg=-10 to —15V,Ta=25°C,VSS=OV
min typ max unit

High-Level Cutput Voltage V,y 9,10,12to15 IOH=-O.5mA -0.75 '
Output OFF Leak Current IOL 9,10,12to015 Vo:VG +1V -20 ul
Input Current I 2to7,16 Viy=-10V -3 uA
Input Pull-up Resistance RIN 3to7 VIN=VSS 25k ohm
Current Dissipation Ioe 1 Van==15V -12 =2 rA
See the Test Circuit
below.

Electrical Characteristics [LM8972 B] at VGG=-6 to -10V,Ta=25°C,VSS=OV
min typ max unit

High-Level Output Voltage VOH 9,10,12to015 IOH='0'5mA -1.5 \'}
Output OFF Leak Current IOL 9,10,12to015 Vo:VG +1V =20 ul
Input Current I 2toT7,16 Vig=-10V -3 uhd
Input Pull-up Resistance RIN 3toT VIN=VSS 50k ohm
(VGG Side) to Vi
Current Dissipation IGG 1 Vgg=-10V -3.0 -1.0 mA
See the Test Circuit
below.

(Note) 1. Current direction: Positive (no sign): Flowing into device
Negative (- sign): Flowing out of device
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 Vsg-

Pin Assignment and Pin Connection

INPUT ouTPUT
x v 9 o &« 5 =
3 2 2 2 & & & &
5] [15] [%] [®] [1z] [17] [r0] [9]
) LM8972
TOP VIEW
O] 2] T e 5] Te] 127 L]
=
¢mwwm<mm
$ 5 2 # £ & g 9
| —

INPUT

RS1: BEGUINE RS2: BOSA-NOVA RS3: ROCK

RS4: MARCH RS5: WALTZ RS2+RS3: BOSSA-ROCK
RS3+RS4: SWING RS4+RES5: WALTZ-ROCK

RM1: Snare drum(SD) RM2: Bass drum(BD) RM3: Cymbal(CYM)
RM4: Claves(CL) RM5: High hat(HH)
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Equivalent Circuit Block Diagram

O
START

CLK
15
N § 7
v £ i'| Decoder le A
C ——O0Vss

Rhythm pattern
generator & selector

Y9

Gate circuit

rb—”o RM1
D> orest
liz RM2
18 5 rM3
_.Dl‘_onm
—>—Eoms
oo

le T

1]
(Open drain)

Input/Output Waveforms

START
CLK

RM5(HH)

SWING
RM2(BD)

Tempo output(TL)
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Rhythm pattern generator & selector

Rhythm Phythm Select fattern 12 (3|45 6|78
RM3 O
| Rws O] O0O]J]O0O|]O0C|]O O] 0O]| O
BEGUINE RS1="H" RMI o) @) o) o
Other pin="L" RM4 O B @) e
RM2 O O ®)
BOSSA-NOVA RS2="g" RM5 O, 0] O] O 00| O] O
Other pin="L" R4 O o o
RM2 O O] 0O ©)
ROCK RS3="H" RMS L 0] 01 0|0 0O O] O
Other pin="L" RMi @) O
RM2 ©) 10 o
MARCH RS4="H" RM3 @) O
Other pinz"L" Rl ) 1 0
RM2 O 0]
WALT?, RS5="H" RM3 B O
Other pin="L" R QO 0
RM2 @)
BOSSA-ROCK RS2="H" RM5 Ol o0ol0ol0olol ol o
RS3="H" RMt @) le)
.Other pin=nL" RM4 ©) ) O
RM2 O O| O e}
RM3 O O
SWING RS3=="H"
Roa= s ol lo ol lo
Other pin="L" © O
RM2 O o)
WALTZ-ROCK RS4="}" RM3 O
RS=="H" RMI O o
Other pin="L" RM2 C o)
Pattern output name: RM1 snare drum, RM2 bass drum, RM3 cymbal, RMU claves, RMS
high hat.
Sample Application Circuit
V66
Integration circuit for'V
Y66 0sc CLK T rejecting impluse
2~ | 2Hz, ___
— ) Fo20 2222 RS
START SW Vo6 CLK :”;Pl
3o Csmer s — Lo W
BEGUINE RS A [ a 3z
33 [=3
S~ BOSANMA Mgpsr  Rw3[}— oM 5 1 B
ROCK - R B © 5
Rhythm select = - 2
\D_M;AECH____E RS4 TEST ]———1 S
WALTZ - Vss sD
So— AL [ Rss RM1[ }——
l_E Vss 10 vao
Vss Vss {__ __________ 1
\ |
| 1
RS4+-RS5 : WALTZ-ROCK : :
RS3-+RS4 : SWING | i
RS2-+RS3 : BOSSA-ROCK ! !
[Note]:R =15k to 45kohm I Leo |
| '.
i !
Lo VsS _

Tempo lamp indicator
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1Hz 10Hz 100 1kHz 10kHz 100kHz [455kHz] 1MH;  [3.58MHz] 10MHz 100MHz 1GHz
T T

a|qe eoueioeay

MQ I 2RS Z T - s qIMQ
D K Vh e 4% X P AN 7o PR U
b X a4 R DN /X R . 2
0 BN S S ¥ X § %
; /\J<§9 J . > NS : 7 § %
RN 7118 : SR OO
g D g
i ‘ e K NLF
100kQ gz \Q@\ % 4 Nereoihibla s - i 205 100k
/2% 7% DR % % L K
A p g 74 2% PR B ARG
208" N o XA LA R % » X ANV 8%
N\ S ¢ R K AN 4 ¢ 854 A RS
R RS N )ﬁ S N %k : : X : N ;%Ky 1
: S M e S N
| N 5 LN /
10kQ ,‘,%z 2 % A % § 3 il § s < 10k
200K 2.
PR 5 % P o P PP X
“ RS v RS N < X X7 RS K57
VDV NN TR R S, DR XX K 12
}\( P N s % ) ! M )\(
A RS T 4l &Y 7 SRR
N 2 S
1kQ %zz % % : S % AN KN R %§ 1 4 %%z 4 1k
w2, SN 82 SR R A W RNV W s
2 AN NN E X DS X RS R Sod
. A Y, . 7 Y, X
avd A% 4 pYREe o ! AN, Y, <
R 5 > P ST e oA
/ A 7N %
100Q s ettt > s ' - b 200 e >§ 100
2 XY A P X s P DN % X %6
P WD N RN X N T ORI N v SRR D 4
N T - - S ; DL O TR
% % \}\ >§ A \ / (1 /ﬂ )}‘ K§ X% >§ M
. 2 XA KA ) AT A ~% Ry N X
109% N X : \%& oo - ‘ S Q,Q)ff‘ Sdioe
S S X A4
2> Y b Z
i) Y0 950% SR O 4 NS % 5 N5
SRR % SRR 65 & L s . SH ?
RIS AR ; AR A AR A C RS A SO
N D * R R A i
12 b » () %é o 19
1Hz 10Hz 100Hz 1kHz kHz 100kHz [455kHz | MHz [3.58MHz] 1OMHz 100MHz 1GHz

Frequency
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