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LCD Dot Matrix Common Driver CMOS LSI 

• Absolute Maximum Ratings 
Parameter Symbol Ratings 

Vee -0.3-+7 
Vop -0.3-+16 

Pin voltage 
VTl -0.3-Vee+0.3 
VT2 -0.3-Vop+0.3 

Operating temperature Topr -5-+55 
Storage temperature 

Ts'" 
-55-+150 

Notel: Referenced to GND 
Note 2 : Applied to pins HS;, 1> 0, RX, RY, DYo, DY 1 

Note 3 : Applied to pins BPo-BP79, V A, Va, VM 

• Recommended Operating Conditions 
Parameter Symbol MIN. TYP. 

Supply voltage Vee 4 
Display voltage Vop 6 

LH5031 

Unit Note 
V 1 
V 1 
V 1,2 
V 1,3 
"C 
"C 

MAX. Unit 
6 V 

15 V 

• DC Characteristics (Vee=5V±lV, Vop=6-15V, Ta=-5-+55"C) 

Parameter Symbol Conditions 

Output voltage 
VOH IoH=400 pA 

VOL IOL =1.6mA 
IA VOP-VA=lV 
IB VB=lV 

Output current IOH Vop-VoH=lV 

10M VM-VOM=lV 

IOL VoL=lV 

Output leakage current Iw 
HSj , �~� 0 : VOUT=OV or Vee 
BPo-BP31 : VOUT=OV or Vop 

Icc Vop=15V, Vee=6V Durling 
Current consumption 

lop no· load display (f �~� = 3.2kHz) 

Note 4 Applicated to pins HSi, 1>0; Vcc=5V±10% 
Note 5 Applied to pins V A, Va 
Note 6 Applied to pins BPo, BP31 

MIN. TYP. 
Vee-O.S 

10 30 
10 30 
1.5 5 
1.5 5 
1.5 5 

0.1 

25 
1 

V OH and VOL are the high and low voltages resulting when the scan signal is output to the common' pin. 

MAX. Unit Note 

O.S 
V 4 

rnA 5 

rnA 6 

1 pA 

SO 
pA 

3 

�-�-�-�-�-�-�-�-�-�S�H�A�R�P�-�-�-�~�-�-�-�-�-�-
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LCD Dot Matrix Common Driver CMOS LSI LH5031 

• AC Characteristics (Vee=4-6V, Ta=-5-+55t:) 

Parameter Symbol Conditions MIN. TYP. MAX. Unit Note 
Sync. signal delay time tn 50 ns 
Display clock frequency ( <} 0) f~ Rf =Ro±5% fo-30% fo fo+30% 1,2 

Note 1 :. When f~ =lItRc, Ro=850kO, fo=2kHz 
Note 2 : When fo= 1012kHz-3.2kHz (Combination range of R, resistance) 

i----tRc----ooj 

1/>10 

• Pin Description 
Pin name No. of pins I/O Functions 

Vee, GND 3 Power supply for logic circuit 

VDP, V A, VM, VB 4 
I 

Power supply for liquid crystal drive 

T 1 Test input 
RX 1 Internal clock oscillation pin 
RY 1 Internal clock oscillation pin 
HSi 1 

0 
Frame sync. signal . , 

<}o 1 Display clock 
BPo-BP31 32 Liquid crystal common drive signal 

• System Configuration 

VDP 'fA VB ~ 
VDp RX RY 

~~ Rl 

~~ ~r VA. BPo ~ 
0 , , 

V LH5031 I 
---y' : Dot matrix LCD 

Ca" r M BP31 31 ::'1 VB 0------ 79------------- ----------- ---------- 560----·-639 
C/" ER 

GND 181 ls~ ~Ir 
Vee "'0 H8; 

vL 80-879 SO-S79 

----------------------
LH5036A LH5036A 

4 4 
C8-+" CS+-;> 

HS, ¢o SDo LC CLo HS; ;0 SDo LC CLo 

Vcc, GND 5 
VP,VA,VB 

T f i iii 
cpu{ 

.---~----SHARP.-..------.- ...... --
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LCD Character Display CMOS LSI LH5003/LH5004 

LH5003/LH5004 LCD Character Display 
CMOS LSI 

• Description 

The LH5003/LH5004 are dot-matrix LCD con­
troller driver capable of displaying 128 kinds of 
alphanumeric and symbolic characters. They are the 
most suitable LSls for constructing small dot-ma­
trix LCD systems under under the control of 4-bit 
or 8-bit microcomputer. 

• Features 

1. CMOS process 
2. 5 X 7 dot-matrix LCD controller/driver 
3. Display data RAM 

240 bits (LH5003) 
320 bits (LH5004) 

4. Character Generator 128 patterns 
5. Driving method duty··· 118 duty 
6. Character configuration is 5 X 7 dots plus 

cursor 
LH5003 (Master) 6 digits 
LH5004 (Slave) 8 digits 

7. LCD drive circuit 
LH5003 ; Common signal 8 bits 

Segment signal 40 bits 
LH5004 ; Segment signal 30 bits 

8. Single power supply: - 5V (TYP.) 
9. 60-pin quad-flat package 

• Pin Connections 
LH5003 

~ ~ ~ ~ z u " U Q Q _ _ ;> 

N_ln..,.""'="'_'"'''' 
0000000>0000000 

LH5004 

~ ~ ~ ~ z 
u CG U .0 S 

Top View 

Top View 

......-.---------SHARP--~---------
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LCD Character Display CMOS LSI 

• Block Diagram 

LH5003 

Clock 

Data Input 

LH5004 

Display 
Control 
Signal 
Data 
Control 
Signal 

Data Input 

Common Output·· 

, 
Segment Output 

Segment Output 

. 
Segment Output 

LH5003/LH5004 

Segment 
Output 

Segment 
Output 

-"~------SHARP-'-'------
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LCD Character Display CMOS LSI 

• Absolute Maximum Ratings 
Parameter Symbol Ratings 

Pin voltage 
Voo -0.3-+8.0 

VIN -0.3-Voo +0.3 

Operating temperature Toor -10-+60 

Storage temperature Tst• -55-+150 

• Recommended Operating Conditions 
Parameter Symbol Ratings 

Supply voltage Voo 4.2-6.3 

Oscillator frequency fCLK 32-320 

• Electrical Characteristics 
Parameter Symbol Conditions 

VIL 
VIH 

Input voltage VM 

VA 
VB 

Input current 
IlL VIN=OV 

IIH VIN =5V 

VaLl 
No-load condition 

VOHI 

VaLl I 10L I =50 pA 
Output voltage VOHI 10H= 50 pA 

VOL3 

VOM -- No-load condition 

VOH3 
1m fCLK =32kHz 

Current consumption 102 fCLK =64kHz 

103 fCLK =320kHz 

Note 1: Applied to pins 10 -17, VFL, CLK, RST, CE, DISP, DIN 
Note 2: Applied to pin V M 

Note 3: Applied to pin V A 

Note 4: Applied to pin VB 
Note 5: Applied to pins OU-OS5 
Note 6: Applied to pin CS 
Note 7: Applied to pins HI-Hs 
Note 8: Output pin is opened and input pin set to GND level. 

LH5003/LH5004 

Unit 

V 

V 

"C 

"C 

Unit 
V 

kHz 

(Voo=5V,GND=OV, Ta=-10-+60"C) 

MIN. TYP. MAX. Unit Note 
1 

1 
4 r--

2.5 V ~ 
3.5 4 5 c--L 

0 1 1.5 4 

1 
1 

pA 1 

VB VB+O.2 
5 

V A-0.2 VA r--
0.8 

6 
4.2 V 

0 0.2 
r--

VM -0.2 VM VM+0.2 7 
4.8 5 

28 50 
60 100 pA 8 

220 400 

------------SHARP----------
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LCD Character Display CMOS LSI LH5003/LH5004 

• Functions 

Pin description 

Pin name No. of pins' 110 Connect to Functions 
Voo, GND 3 Power supply for logic circuit 

Power supply VM=VOO/2 
VA, VB, VM 3 Power supply for liquid VA=VM+~V 

crystal drive VB=VM- ~ V (~V=1.0-VM) 

10 -17 8 
Character code input (10 - 16 ) from MPU 
Cursor display data input (I7) 

DIN 1 
High: character data read 

I one character shift in display memory 
"High" : Display mode 

DSP 1 MPU "Low" : Blank mode 
(reset of cascade control data 
transfer control circuit) 

CLK 1 Clock pulse input 
"High" : Operation start signal 

RST 1 (reset of cascade controller, cascade control 
data transfer control circuit, ring counter, etc.) 

Power 
CE 1 Chip enable pin 

supply (CS) * -
CS 1 CE . Chip select pin 

LCD frame frequency swithcing signal 
VFL 1 0 MPU "High: 111024 of clock frequency 

"Low" : 11512 of clock frequency 
H1 -H2 8(0)* 

Liq uid crystal 
LCD common signal drive signal 

0 11-015 30(40)* LCD segment signal drive signal 

* Applied to LH5004 

• elK signal The clock signal is a clock pulse 
used to operate LH5003 and LH5004 and is con­
tinually applied while the power is on. For the CLK 
signal, apply the clock pulse made in the micro- . 
computer system or a pulse made by dividing this 
clock pulse and in sync with the microcomputer 
system. 
• DIN signal The DIN signal is used to set the 

data in the display memories of LH5003 and 
LH5004. Each time the DIN signal rises, it reads 
display data corresponding to the character code 
applied to pins 10 through 17 into the display mem­
ory and shifts the existing contents of the display 
memory one character. Set the pulse width of the 
DIN signal to at least two cycles of the clock pulse 
(a pulse width of 2T CK or greater when the clock 
pulse period is T CK.) 

• DSP signal The DSP signal determines the 
display condition. When it is high, the display 
mode is set and when it is low, the blank mode is 
set and the cascade controller and data transfer 
control circuit are reset. Normally, the nsp signal 
is made high after setting the data in the display 
memories of the LH5003 and LH5004. 

902 

• RST Signal The RST signal is used to in­
itialize the internal control circuits of the LH5003 
and LH5004 by applying the pulse of the RST sig­
nal to this pin immediately after the power is 
turned on. Synchronize the fall of the RST pulse 
with the rise of the clock pulse, and set the pulse 
width of the RST pulse to at least four times that of 
the normal clock pulse width (4 T CK .) 

• 10-17 signal The 10-17 signal is an 8-bit par­
allel signal that determines the characters and sym­
bols to be displayed. Select the desired characters 
using the data of pins 10-16 (see the table relating 
input codes with displayed characters and sym­
bols). When the h signal is high, the cursor is dis­
playep, and when it is low, the cursor is displayed, 
and when it is low, the cursor is blanked out. 
LH5003 and LH5004 are controlled from the mi­
crocomputer system by the following procedure. 
(1) The clock pulse is applied continually to the 

CLK pin during the period from immediately 
after the power is turned on until it is turned 
off. 

(2) Immediately after the power is turned on, the 
RST pulse is applied to the RST pin. 



LCD Character Display CMOS LSI 

(3) The DSP and DIN pins are made low. (Not 
necessary if they are already low.) 

(4) The character code of the character to be dis­
played is output to pins 10-17. 

(5) The DIN pin becomes high level and -then low 
level again. (Apply one pulse to the DIN pin.) 

LH5003/LH5004 

(6) Steps 4 and 5 are repeated for each display 
position. 

(7) The DSP pin is made high level. (This condi­
tion sets the display mode.) 

(8) The contents of the display are changed by re­
peating steps 3 through 7. 

• Input Codes and Displayed Characters and Symbols 

(LH5003/LH5004) 

--------SHARP --.-.....-.-..------------
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LCD Character Display, CMOS LSI LH5003/LH5004 

• System Configuration 

- -\ 
H1-H8 5x7 dot matrix LCO (with cursor) 

r--~-t-l 
I 

computer Micro 
system 

I 
J 
I 
I 
I 

CLK 
OSP 
DIN 

RST 
VDDJ 

I ___ -I 

904 

8 

~ 
0 11 -065 

,..... ............. 

30 

-l} 
10 l? (;11-( 65 

- GNO 
H1-H8 

VM LH5003 
r--- CE CS, 

eLK DSP DINRSTVDD VA VB 
r t f 

1 

Rl"i ::Cl 

R21 ::C2 

Rs ~ ,.Cs 

R. U C• 

1." 

0 71 ,-0145 

0, 

U 
40 

10 l? 0 11 0 85 

iJ GNO n LH5004 
CE 

OSP 
CLK DIN RSTV D VA VB 
t 

J f 



VFD Grid Driver PMOS LSI 

L H 1 00 1 VFD Grid Driver PMOS LSI 

• Description 
The LHIOOI is a VFD (Vacuum Fluorescent Dis· 

play) grid driver with an internal 20-bit serial 
shift register. Can be easily cascaded to extend 
the display. 

• Features 
L Included 20-bit shift registers in a serial input 
2. Data controlled by shift clock and chip select 
3. Blanking input controlled by duty cycle 
4. High output voltage: - 50V (MAX.) 
5. High output current: 20mA (MAX.) 
6. Built-in output load resistor 
7. 36-pin quad-flat package 

• Block Diagram 

• Pin Connections 

Serial Data Output 

LH1001 

Top View 

~----------------------------{6r-----------~------------, 

Serial{ 8 
Data 
Input 9 

Chip Select 1 r---------.,>i 
Blanking 2}------------i;.j 

20bit Serial Shift Register 

Serial 3}----------i-L ________________ ---.-r ________________ --.J 
Clock 
Input 

~--------------~vr--------------~ 
Output 

Serial Data 
Output 

11 VN (-50V) 

-------------SHARP---------
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VFD Grid Driver PMOS LSI 

• Absolute Maximum Ratings 
Parameter Symbol Ratings Unit 

Voo -20-+0.3 

Pin voltage'" VN -55-+0.3 V 

VIN -55-+0.3 

V ss allowable current Iss 70 rnA 
Operating temperature Toor -5-+55 'C 
Storage temperature Tsto -55-+150 'C 

* Referenced to GND. 

• Recommended Operating Conditions 
Parameter 

Supply voltage 
Display voltage 

• DC Characteruistics 
Parameter 

Input voltage 

Output voltage 

Output current 

Current consumption 

Note 1: Applied to pins DG1-DG20 

Note 2: Applied to pins SOlO. SOzo 

• AC Characteruistics 
Parameter 

CK frequency 
CK cycle time 
CK high·level width 
CK low· level width 
SI setup time 
SI hold time 
CK high active time 
CK low active time 
CK ! -+ SO delay time 

Output delay time 

Symbol MIN. TYP. MAX. 

Voo -9.9 -8.1 

VN -40 

Symbol Conditions 
VIH 
VIL 
VOH IoH =20mA 

VOL VN =-50V 

IOH VoH =-1.1V 

IOL VoL=-4.2V 

100 Voo=-9V 

IN VN=-50V 

Symbol Conditions 

tcK 
tKSY 

tKH 
tKL 
tSIS 
tSIH 

tcSBKL 
tCSBKH 
tKso CL=10pF 

tu 
VN =-50V, CL=100pF 

to 

LH1001 

Unit 
V 
V 

(Voo=-9V, Ta=25'C) 

MIN. TYP. MAX. Unit Note 
-1.1 

V 
-4.2 

-1 
V 1 

-48 

50 
pA 2 

3 
1.5 .3 

rnA 
4.0 8 

(Voo=-9V, Ta=25'C) 

MIN. TYP. MAX. Unit 
40 kHz 

25 ps 

12 ps 

12 ps 

6 ps 

6 ps 

0 ps 

' 6 ps 

20 ps 

3 5 
15 20 

ps 
... 

-~------"'-'-'-----SHARP --------.-
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VFD Grid Driver PMOS LSI 

• AC Timing Diagram 

CK 

CS 
BK 

SOlO 
S020 

Sh 
SIz 

• Pin Description 
Pin name 

Von, GND 
VN 

No. of pins 
3 
1 

10% 

I/O Functions 
Power supply for logic circuit 
Power supply for display 

CS 1 Chip select ... select condition when CS="Low " 

BK 1 I Blanking ...... blanking when BK="High" 
CK 1 Serial clock 
Silo SI2 2 Serial data input 
SOlo, S020 2 

0 
Serial data output 

DG1 -DG20 20 Digit output for fluorescent display tube 

l="High" level, O="Low" level 

• System Configuration 

Sh S020 
SI2 
CS 

input q. BK lHIOOI Dfl 
CK DG20 

5 x 7 dot matrix fluorescent tube display 

VN VDD GND Dot output 

J<;:::J Input 

Dij 
-40V VN (i=1-7) 
-9V O---...... -+----------iVDD j=I-5CEl 

~------------__IIIGND l12048CE2 

Ao-A9 

* CS input must be high level when power is turned on. 
Input 

LH1001 

-..--.-------SHARP--------
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CMOS Driver LH50l0/LH5011 

~--....... -,. .. .,.-.--..... --~ ............... - .......... 
LH5010/LH5011 CMOS Driver 

• Description 
The LH5010/LH5011 are 6-circuit CMOS driv­

ers with 2-common INHIBIT inputs (AIN, BIN). 
The LH5010 is a non-inverting type and the 
LH5011 is an inverting'type. 

The outputs have an open drain construction 
'fabricated using a P-channel MOS FET. 

They are used as drivers for VFD and interfaces 
between CMOS LSI and high-voltage MOS LSI. 

• Features 
1. CMOS process 
2. 6 independent driver circuits 
3. INHIBIT input port 
4. Non-inverting type······ LH5010 

Inverting type ........... LH5011 
5. I6-pin dual-in-line package 

• Block Diagram 

High Voltage 

• Pin Connections 

lnput Output Input 

(LH5010) (LH5011) 

15 OUT1(OUTd 

14 OUT 2 (OUT 2 ) 

13 OUT3(OUT3) 

12 OUT.(OUT.) 

II OUTs (OUTs) 

IOOUT6(OUT6) 

'( )= for LH5011 

Top View 

High Voltage 
Output 
(Invert Signal) 

----------SHARP.--.--..-~-------
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CMOS Driver 

• Absolute Maximum Ratings 
Parameter Symbol Ratings Unit 

Supply voltage VDD VscO.5- Vss+ 2O V 
Input voltage VIN Vss-0.5-Voo+0.5 V 
Output voltage VOUT Voo-50-Voo+0.5 V 
Operating temperature To ~ -40-+85 "C 
Storage temperature Tsto -55-+125 'c 

• Operating Conditions 
Parameter Symbol MIN. TYP. MAX. 

Supply voltage VDD 3 18 
Input voltage VIN 0 VDD 

• Electrical Characteristics 

Parameter Symbol Conditions 
VDD -40"C 

I louT I ~1 pA Output high voltage VOH 
VIN=VSS or VDD 

VoH =3V(Voo-2V) 
VoH =2V(Voo-3V) 

Output high current IOH VoH =7V(Voo-3V) 
VoH =12V(Voo-3V) 

VouT=0.5V,4.5V 
VIH VOUT -1.0V, 9.0V 

VouT =1.5V, 13.5V 
Input voltage 

VouT=0.5V,4.5V 
VIL VOUT= 1.0V, 9.0V 

VouT=1.5V, 13.5V 

IIH VIH =18V 
Input current 

IlL VIL=OV 
Output leak·off VOUT=OV 
current IOFF VOUT =VDD -45V 

Static current 
IDD 

VIN=VDD, Vss 
consumption output open 

Note 1: Applicable pins OUT j -OUT6 
Note 2: RL =20kO, Applicable pins 1N.L:1N6' AIN BrN 
Note 3: Applicable pins IN j -IN6 AlN, BrN 
Note 4: No load condition 

(V) MIN. MAX. 
5 4.95 

10 9.95 
15 14.95 

5 -6 

5 -9 

10 -12 

15 -17 

5 3.5 

10 7.0 
15 11.0 

5 1.5 
10 3.0 
15 4.0 
18 0.3 
18 ~0.3 

15 3 
15 10 

5 4.0 
10 8.0 
15 16.0 

LH5010/LH5011 

Unit 
V 
V 

25"C 80"C 
Unit Note 

MIN. TYP. MAX. MIN. MAX. 
4.95 5.00 4.95 
9.95 10.00 9.95 V 1 

14.95 15.00 14.95 
5 -9 4 
8 -11 6 

rnA 1 
-10 -28 --:8 
-15 -39 -12 

3.5 2.75 3.5 
7.0 5.5 7.0 V 2 

11.0 8.25 11.5 
2.25 1.5 1.5 
4.5 3.0 3.0 V 2 

6.75 4.0 4.0 
10 5 0.3 1.0 

pA 3 -10 5 -0.3 1.0 
3 10 

pA 1 
10 20 

4.0 30 
8.0 60 pA 4 

16.0 120 

-------------SHARP.-.---.-.---
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CMOS Driver 

• Truth Table 

Input 

AIN B; 
L H 
L H 

* L 
H * 

HZ : High impedance * : Don't care 

IN 
L 
H 

* 
* 

• Logic Diagram 

• LH5010 

• LH5011 

910 

LH5010lLH5011 

Output 
LH5010 LH5011 

HZ ' High 
High HZ· 

HZ HZ 
HZ HZ 

IN, IN2 INs IN. INs INs 

OUT, OUT2 OUTs OUT. OUTs·· OUTs 



CMOS Driver LH501 OD/LH5011 D 

LH5010D/LH5011D CMOS Driver 

• Description 

The LH5010D/LH5011D are 7 -circuit CMOS 
drivers with 2 common INHIBIT inputs (AIN, BIN). 

The LH5010D is a non-inverting type and the 
LH5011D is an inverting type. 

The outputs have an open drain construction 
fabricated using a P-channel MOS FET. 

They are used as drivers for VFD and interfaces 
between CMOS LSI and high-voltage MOS LSI. 

•. Features 

1. CMOS process 
2. 7 -independent driver circuits 
3. INHIBIT input port 
4. Non-inverting type ...... LH5010D 

In verting type . . . . .. .. ... LH 5 011 D 
5. 18 -pin dual-in -line package 

• Block Diagram 

Inhibit Signal 

• Pin Connections 

Input High Voltage Input 
Output 

Inhibit Signal 

(LH5010D) (LH5011D) 

17 OUT 1 (OUTI ) 

150UT3(OUT3) 

140UT.(OUT.) 

130UT,(OUTs) 

120UT6(OUT6) 

11 OUT7(OUT7) 

)= for LH5011D 

Top View 

High Voltage 
Output 
(Invert ~ignaI) 

Inhibit Signal 

'-'-'-'---~--SHARP------------"-' 
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CMOS Driver 

• Absolute Maximum Ratings 
Par.ameter Symbol Ratings Unit 

Supply voltage VDD Vss-0.5- Vss+20 V 
Input voltage VIN Vss-0.5-Voo +0.5 V 
Output voltage VOUT VoO -50-VDD +0.5 V 
Operating temperature Topr -40-+85 °C 
Storage temperature Tst£ -55-+125 °C 

• Operating Conditions 
Parameter Symbol MIN. TYP. MAX. 

Supply voltage VDD 3 
Input voltage VIN 0 

• Electrical Characteristics 

Parameter Symbol Conditions 

Output high 
VOH I louT I ~1 pA 

voltage 

VoH =3V(VDD -2V) 
Output high VoH =2V(VDD -3V) 
current 

IOH 
VoH =7V(VDD -3V) 
VoH =12V(Vnn -3V) 
VouT=0.5V,4.5V 

VIN VouT =1.0V,9.0V 
VouT =1.5V, 13.5V 

Input voltage VouT=0.5V,4.5V 
VIL VOUT= 1.0V, 9.0V 

VouT =1.5V, 13.5V 

Input current 
IIH VIH =18V 

IlL VIL=OV 
Output leak·off VOUT=OV 
current 

IOFF 
VOUT=VDD-45V 

Static current VIN=VDD, Vss 
IDD 

consumption output open 

Note 1: Applicable pins OUT1-OUT7,"VIN=Vss or VDD 
Note 2: RL=20kO, Applicable pins IN1-IN7, AIN, BIN 
Note 3: Applicable pins IN1-IN7, AIN, BIN 
Note 4: No load condition 

18 
VDD 

- -40·C 
Vnn 

MIN. MAX. (V) 

5 4.95 
10 9.95 
15 14.95 

5 -6 

5 -9 

10 -12 

15 -17 

5 3.5 
10 7.0 
15 11.0 

5 1.5 
10 3.0 
15 4.0 
18 0.3 
18 -0.3 
15 3 
15 10 

5 4.0 
10 8.0 
15 16.0 

LH501 OD/LH5011 D 

Unit 
V 
V 

25"C 80"C 
MIN. TYP. MAX. MIN. MAX. 

'Unit Note 

4.95 5.00 4.95 
9.95 10.00 9.95 V 1 

14.95 15.00 14.95 
-5 -9 -4 
-8 -11 -6 

rnA' 1 
-10 -28 -8 
-15 -39 -12 

3.5 2.75 3.5 
7.0 5.5 7.0 V 2 

11.0 8.25 11.5 
2.25 1.5 1.5 

4.5 3.0 3.0 V 2 
6.75 4.0 4.0 
10 5 0.3 1.0 

pA 3 -10 5 -0.3 -1.0 
3 10 

pA 1 
10 20 
4.0 30 
8.0 60 pA 4 

16.0 120 

--.----~-SHARP-.--'--~-----.-
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CMOS Driver 

• Truth Table 
Input 

AIN BIN 
L H 
L H 

* L 
H * 

HZ : High impedance * : Don't care 

IN 

L 
H 

* 
* 

• Logic Diagram 
• LH5010D 

• LH5011D 

LH501 OD/LH5011 D 

Output 

LH5010D LH5011D 
HZ High 

High HZ 
HZ HZ 
HZ HZ 

IN7 
OUT, OUT. OUT. OUT. OUTs OUT6 OUT7 

IN, IN. IN3 IN. INs IN6 IN7 

OUT, OUT. OUT. OUT. OUTs OUT6 OUT7 

----------SHARP-........... ...-.----........., 
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CMOS Driver 

LH5012/LH5013 CMOS Driver 

• Description 
The LH5012/LH5013 are 7 -circuit CMOS 

drivers. The LH5012 is a non-inverting type and 
the LH5013 is an inverting type. 

The outputs have an open drain construction 
fabricated using a P-channel MaS FET. 

They are used as drivers for VFD and interfaces 
between CMOS LSI and high-voltage MaS LSI. 

• Features 
1. CMOS process 
2. 7 independent driver circuits 
3. Non-inverting type ...... LH5012 

Inverting type ........... LH5013 
4. 16-pin dual-in-line package 

• Block Diagram 

Input 

(LH5012) 

High Voltage 
Output 

• Pin Connections 

Input 

(LH5013) 

LH5012/LH5013 

150UT 1 (OUT 1 ) 

14 OUT 2 (OUT,) 

130UT 3 (OUT 3 ) 

120UT,(OUT,) 

II OUTs(OUT s) 

IOOUT 6 (OUT 6 ) 

9 OUT 7 ( OUT 7) 

)= for LH5013 

Top View 

High Voltage 
Output 
(Invert Signal) 

----------~--SHARP---'" ........... -.-.-....--
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CMOS Driver 

• Absolute Maximum Ratings 
Parameter Symbol Ratings Unit 

Supply voltage Voo Vss-O.5-Vss +20 V 
Input voltage VIN Vss-O.5-Voo+O.5 V 
Output voltage VOUT Voo-50-Voo +O.5 V 
Operating temperature Toor -40-+85 'c 
Storage temperature Tst• -55-+125 'c 

• Operating Conditions 
Parameter Symbol MIN. TYP. MAX. 

Supply voltage VDD 3 
Input voltage VIN 0 

• Electrical Characteristics 

Parameter Symbol Conditions 

Output high 
VOH IouT;;;;l1'A 

voltage 

VoH =3V(VDD -2V) 
Output high VoH =2V(VOD -3V) 
current IOH VoH =7V(VDD -3V) 

VoH =12V(Voo-3V) 

VouT=4.5V 
VIH VouT=9.0V 

Input voltage VouT=13.5V 
(LH5012) VouT=0.5V 

VIL VOUT=1.0V 
VouT =1.5V 

VouT=0.5V 
VIH VOUT =1.0V 

Input voltage VouT =1.5V 
(LH5013) VouT=4.5V 

VIL VouT=9.0V 
VOUT=13.5V 

IIH VIH =18V 
Input current 

IlL VIL=OV 
Output leak -off VOUT=OV 
current IOFF 

VouT=Voo-30V 

Static current 
IDD 

VIN=VDD, Vss 
consumption output open 

Note 1: Applicable pins QUT,-QUT7, V'N=VSS or Voo 
Note 2: RL=20kO, IouT;;;;lI'A, Applicable pins INI-IN7 
Note 3: Applicable pins IN,-IN7 
Note 4: No load condition 

18 
VDD 

r-- -40"C 
Y{?r MIN. MAX. 

5 4.95 
10 9.95 
15 14.95 

5 -6 

5 -9 

10 -12 
15 -17 

5 3.0 
10 8.0 
15 12.5 

5 1.0 
10 2.0 
15' 2.5 

5 3.5 
10 7.0 
15 11.0 

5 1.5 
10 3.0 
15 ,4.0. 
18 0.3 
18 -0.3 
15 3 
15 10 

5 4.0 
10 8.0 
15 16.0 

LH5012/LH5013 

Unit 
V 
V 

25"C 80"C 
Unit Note 

MIN. TYP. MAX. MIN. MAX. 
4.95 5.00 4.95 
9.95 10.00 9.95 V 1 

14.95 15.00 14.95 
-5 -9 -4 
-8 -11 -6 

rnA 1 
-10 -28 -8 
-15 -39 -12 

3.0 3.0 
8.0 8.0 V 2 

12.5 12.5 
1.0 
2.0 V 2 
2.5 

3.5 2.75 3.5 
7.0 5.5 7.0 V 2 

11.0 8.25 11.0 
2.25 1.5 1.5 

4.5 3.0 3.0 V 2 
6.75 4.0 4.0 
10 5 0.3 LO 

I'A 3 -10 5 -0.3 -1.0 
3 10 

I'A 1 
10 20 

4.0 30 
8.0 60 I'A 4 

16.0 120 

'--~--'-'----SHARP----'-----
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CMOS Driver 

• Logic Diagram (1 circuit) 

• LH5012 

I--C 
• LH5013 

·IN-C 

LH5012/LH5013 

Voo 

Vss 

Voo 

Vss 

-.-------~-SHAR/P ----......... --------------... 
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CMOS Driver LH5012D/LH5013D 

LH5012D/LH5013D CMOS Driver 

• Description 

The LH50I2D/LH50I3D are 8-circuit CMOS 
drivers. The LH5012D is a non-inverting type 
and the LH50 I3D is an inverting type. 

The outputs have an open drain construction 
fabricated using a P-channel MaS FET. 
They are used as drivers for VFD and interfaces 
between CMOS LSI and high-voltage MaS LSI. 

• Features 

1. CMOS process 
2. 8 independent driver circuits 
3. Non-inverting type ...... LH50I2D 

Invertingtype ........... LH50I3D 
4. I8-pin dual-in-line package 

• Block Diagram 

Input High Voltage Input 
Output 

(LH5012D) 

• Pin Connections 

o 

(LH5013D) 

170UT j (OUT j ) 

150UT 3 (OUT 3) 

140UT 4 (OUT 4) 

13 OUTs (OUTs) 

120UT 6 (OUT 6 ) 

11 OUT,( OUT,) 

100UTs (OUT s) 

)= for LH5013D 

Top View 

High Voltage 
Output 
(Invert Signal) 

'-'---~--~SHARP--------
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CMOS Driver 

• Absolute Maximum Ratings 
" 

Parameter Symbol Ratings Unit 
Supply voltage VDD Vss-O.5-Vss +20 V 
Input voltage VIN Vss-O.5-VDD +O.5 V 
Output voltage VOUT VDD -50-VDD +O.5 V 
Operating temperature , Toor -40-+85 °C 

Storage temperature T.t2 -55-:-+125 °C 

• Operating Conditions 
Parameter Symbol MIN. TYP. MAX. 

Supply voltage VDD : 3 
Input voltage VIN 0 

• Electrical Characteristics 

Parameter Symbol Conditions 

,J 

Output high voltage VOH I louT I ~lpA 

VoH =3V(VDD -2V) 

Output low VoH =2V(VDD -3V) 
current 

IOH 
VoH =7V(VDD -3V) 
VoH =12V(VDo-3V) 

VouT=4.5V 
VIH VouT=9.0V 

Input voltage VouT=13.5V 
(LH5012D) VouT=0.5V 

VIL VOUT =1.0V 
VouT =1.5V 
Vn,=0.5V 

VIH VOUT=1.0V 
Input voltage VlL =1.5V 

(LH5013D) VOuT=4.5V 
VIL VouT=9.0V 

VouT =13.5V 

IIH VIH =18V 
Input current 

IlL Vu;=OV 
Output leak·off VOUT=OV 
current IOFF 

VOUT=VDD-30V 

Static current 
IDD 

VIN=VDD• Vss 
consumption ,output open 

Note 1: Applicable pins OUTI-OUTs. VIN=VSS or VDD 
Note 2: RL=20kO. IouT;:;>;lpA. Applicable pins INI-INs 
Note 3: Applicable pins IN.-INs 
Note 4: No load condition 

18 
VDD 

,-- -40"(; 
y.qf MIN. MAX. 

5 4.95 
10 9.95 
15 14.95 

5 -6 

5 -9 

10 -12 

15 -17 

5 3.0 
10 8.0 
15 12.5 

5 1.0 
10 2.0 
15 2.5 

5 3.5 
10 7.0 
15 11.0 

5 1.5 
10 3.0 
15 4.0 
18 0.3 
18 -0.3 

15 3 
15 10 

5 4.0 
10 8.0 
15 16.0 

LH5012D/LH5013D 

Unit 
V 
V 

25"(; 80"(; 
Unit Note 

MIN. TYP. MAX. MIN. MAX. 
4.95 5.00 4.95 

9.95 10.00 9.95 V 1 
14.95 15.00 14.95 

-5 -9 -4 
-8 -11 -6 

mA 1 
-10 -28 -8 
-15 -39 -12 

3.0 3.0 
8.0 8.0 V 2 

12.5 12.5 
1.0 
2.0 V 2 
2.5 

3.5 2.75 3.5 
7.0 5.5 7.0 V 2 

11.0 8.25 11.0 
2.25 1.5 1.5 

4.5 3.0 3.0 V 2 
6.75 4.0 4.0 
10 _5 -0.3 1.0 

pA 3 -10 5 -0.3 -l.0 

3 10 
pA 1 

10 20 
4.0 30 
8.0 60 pA 4 

16.0 120 

-.-----~~-SHARP'~.....--~~-~--
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CMOS Driver 

• Logic Diagram (1 circuit) 

• LH5012D 

IN-t 
• LH5013D 

IN~ 

LH5012D/LH5013D 

VDD 
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Analog .Olock CMOS IC LR34~6 ___ .-__ .-_.-_ .......... _:.iI._~ .. _ . ....., .... _ 
LR3428 Analog Clock CMOS IC 

• Description 

The LR3428 is a CMOS IC for electronic clocks 
using a 4.19MHz crystal, 23-stage frequency di­
vider, motor drive circuit and alarm output buffer. 

• Features 

l. Low power consumption 
2. Low impedance output buffer 
3. Modulated alarm output 
4. Single power supply: + l.5V 
5. 1Hz stepper motor drive 
6. 4.194304MHz crystal oscillator 
7. 8-pin dual-in-line pac.kage 

• Block Diagram 

920 

ll-stage 
Divider 

VDD(1.5V) 

• Pin Connections 

12-stage 
Divider 

Reset Input 

Output 
Control 
Circuit , ---'l/" 

Alarm 
Control 
Circuit 

Top View 

6 Alarm Output 



Analog Clock CMOS IC LR3428 

• Absolute Maximum Ratings 
Parameter Symbol Ratings Unit 

VDD -0.3-+2.5 V 
Pin voltage * VIN -0.3-Voo +0.3 V 

VOUT -0.3-Voo +0.3 V 
Operating temperature Topr -10-+60 'C 
Storage temperature Tst2 -55-+150 'C 

* Referenced to Vss 

• Operating Conditions (Ta=25'C) 

Parameter Symbol Ratings Unit 
Supply voltage VDD + 1.15- + 1.80 V 
Oscillator frequency fose 4.194304 (TYP.) MHz 
Oscillation start voltage Vose 1.15 V 

• Electrical Characteristics (fosc=4.194MHz, CG =Co=15pF, C1 =400, Ta=25'C) 

Parameter Symbol Conditions MIN. TYP. MAX. Unit 
Current consumption IDD VDD =1.5V 25 50 p.A 

Oscillation stability Mlf Voo= +1.2-+ 1.7V 1 ppm 

Output on resistance Rsatl Voo=1.2V, RL =1800 50 100 0 
(P+N) 

Alarm output on resistance Rsat2 Voo=1.2V, RL =9000 150 300 0 
(P or N) 

RESET pin pull up resistance RR Voo =1.5V, VIN=OV 10 kO 

--...-...-..--.----.-SHARP .-.-.------
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Analog Clock CMOS IC LR3428 ........................... _ ................... .-..-. ....................... . 
J 

• Output Waveform 

(1) OUT1,OUT2 

(2) Alarm output 

-.;o+-+-:31.25ms 

, 
t-ls~ 
I 
I 
I 

OUTz __ ---I "----i--,....--Ir .... -----Jn~-+! ---
:":18... i: 
I I I 
I I I 

RESET U LJi--1 ~ 

,4t'-6.25ms -t-t-125ms ~8kHz 

ALoUT III~III"III~, J~IIIIIIII~II 1111111111111111111\ 11111111,1111111 

.. ~OOm!1500m _ : ' 1 I 
0( I ~~ 

i 1 
I , 

-----------~' ~' -----------LJ RESET 

• System Configuration 

o 
+-------12 

Alarm Output 

L-__ --{ M }--___ --l 

Stepper Motor 

\ 

I' 

.--.------------$HARP .-----.-.....-.-..----
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Analog Clock CMOS IC 

LR3429 Analog Clock CMOS IC 

• Description 
The LR3429 is a CMOS IC for electronic clocks 

using a 4.19MHz crystal, 23-stage frequency di­
vider, motor drive circuit and alarm output buffer. 

• Features 
1. Low power consumption 
2. Low impedance output buffer 
3. Modulated alarm output 
4. Single power supply: + 1.5V 
5. 1Hz stepper motor drive 
6. 4.194304MHz crystal oscillator 
7. 8-pin dual-in-line package 

• Block Diagram 

0,,;11 ." •• { 
ll-Stage 
Divider 

Vss(OV) VDD (l.5V) 

• Pin Connections 

12-Stage 
Output 
Control 

Divider Circuit 

Alarm 
Control 
Circuit 

Alarm Input 

LR3429· 

Top View 

} Mo<o< Dd", 
Output 

2 Alarm Output 

.--------SHARP-------.-
923 

~ 



Analog Clock CMOS IC . LR3429 

~.-:~ .... --.. -.. -.-..-..-..-.~.-..-..-..-..-..-
• Absolute Maximum Ratings 

Parameter Symbol Ratings Unit· 

Voo -0.3-+2.5 V 
Pin voltage * VIN -0.3-Voo +0.3 V 

VOUT ' -0.3-Voo +0.3 V 
Operating temperature Topr -10-+60 "C 
Storage temperature Tstg -55-+150 "C 

* Referenced to V ss 

• Operating Conditions (Ta=25"C) 

Parameter Symbol Ratings Unit 
Supply voltage ,Voo + 1.15- + 1.80 V 
Oscillator frequency fose 4.194304 (TYP.) MHz 
Oscillation start voltage Vase 1.15 V 

• Electrical Characteristics (fosc=4.194MHz, CG=Co= 15pF, C1 =40.0, Ta= 25"C) 
, , 

Parameter Symbol Conditions MIN. TYP. MAX. Unit 
Current consumption 100 Voo=1.5V 25 50 p.A 
Oscillation stability ~f1f Voo= + 1.2- +1.7V 1 ppm 

Output on resistance Rsatl Voo=1.2V, RL =180n 50 100 .0 
(P+N) 

Alarm output on resistance Rsat2 Voo=1.2V, RL =900n 150 300 .0 
(P or N) 

T 1 pin pull up resistance RT Voo =1.5V, VIN=OV 10 k.o 

) 
--.......... ---~.--:r-SHARP-----~---~-
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Analog Clock CMOS IC 

• Output Waveform 

(1) OUT" OUT2 

OIlT, ~~ _____ =:rr-_.... 31.25ms. ··ni...---
31.25ms l 

'----:--------\ L...--_ 

~ls-Lls~ 
~2S---;oj 

(2). Alarm output (Tl pin connected to Vss) 

f-------ls-----~ 

When T 1 pin is connected to V DD (+) or open. 
the alarm output is at V DD (+) 

• System Configuration 

Alarm 0 
Output en 7 

N 
v 
(Y) 

D:: 

Stepper .... 
Motor 

Crystal 

CD 

LR3429 

.--,------~SHARP-.----~---
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Analog Clock CMOS IC 

LR3464 Analog Clock CMOS IC 

• Description 
The LR3464 is a CMOS IC for electronic clocks 

using'll 32.768kHz crystal, 16-stage frequency di­
vider, motor drive circuit and alarm output buffer. 

• Features 
1. Low power consumption 
2. Low impedance output buffer 
3. Modulated alarm output 
4. Single power supply: + 1.5V 
5. 1Hz stepper motor drive 
6. Included oscillator output capacitor CD 
7. 32.768kHz crystal oscillator 
8. 8-pin dual-in-line package 

• Block Diagram 

VDD 

Oscillator 
Circuit 

4-Stage 
Divider 

Vss(OV) VDD(1.5V) 

• Pin Connections 

12-Stage 
Divider 

Output 
Control 
Circuit 

Alarm 
Control 
Circuit 

LR3464 

Top View 

}
Motor Drive 
Output 

2 Alarm Output 

.--....-.... .......... ----------SHARP ------.......... .-----
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Analog Clock CMOS IC LR3464 

• Absolute Maximum Ratings 
Parameter Symbol Ratings Unit 

Voo -0.3-+3.0 V 
Pin voltage' VIN -0.3-Voo +0.3 V 

VOUT -0.3-Voo +0.3 V 
Operating temperature Toor -10-+60 'C 
Storage temperature Tst2 -55-+150 'C 

* Referenced to VDn 

• Operating Conditions (Ta=25'C) 

Parameter Symbol Ratings Unit 
Supply voltage Voo +1.10-+1.80 V 
Oscillator frequency fase 32.768 (TYP.) kHz 

. Oscillation start voltage Vase 1.2 V 

• Electrical Characteristics (fosc =32:i68kHz, Cc =22pF, C1 = 20kn, Ta=25'C) 

Parameter Symbol Conditions MIN. TYP. MAX. Unit 
Current consumption 100 Voo=1.5V 1 3 pA 

Oscillation stability Mlf Voo= + 1.2- + 1.7V 6 ppm 

Output on resistance Rsatl Voo=1.2V, RL =300n 
(P+N) 

50 100 n 

Alarm output on resistance Rsat2 
Voo=1.2V, RL=900n 

(P or N) 
150 300 n 

ALIN pin pull up resistance RAL Voo =1.5V, VIN=OV 10 kn 
Oscillation start time Tosc Voo=1.2V 10 s 
Oscillation circuit built-in 

Co 25 pF 
capacitance 
-- VIH Voo=1.5V 1.35 1.5 V 
ALIN input voltage 

VIL Voo=1.5V 0 0.15 V 

----------SHARP------.-.-.-..........." 
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Analog Clock CMOS IC 

• ,Output Waveform 

(1) OUll, OUl2 

·li31.25ms 

OUT! ---1l n ..... _~nL... __ 
l--2s~ 
1-1s1 1 r-31.25ms 

OUT2 n'--_-'n rL 

(2) Alarm output (ALIN connected to V ss) 

ALIN ---------------------Vss 

62.5m~ each 

lot t t t t t" ~2'()48HZ 

~ 
VDD 

ALouT ' ____ ~ L...... ___ ---!I . Vss 

1s ... 

When the ALIN input is connected tOVDD or open, the alarm output is at Vss. 

LR3464 

When the ALIN input is set at approx. 1/2 VDD, a continuous output of 2,048Hz appears at the alarm output. 

• System Configuration 

928 

Alarm 
Output 

Stepper 
Motor 

~--~2 

o 



Analog Clock CMOS IC. 

LR3468 Analog Clock CMOS IC 

• Description 

The LR3468 is a CMOS IC for electronic clocks 
using a 32.768kHz crystal, I6-stage frequency di­
vider, motor drive circuit and alarm output buffer. 

• Features 

1. Low power consumption 
2. Low impedance output buffer 
3. Modulated alarm output 
4. Single power supply: + 1.5V 
5. 1Hz stepper motor drive 
6. Included oscillator output capacitor CD 
7. 32.768kHz crystal oscillator 
8. 8-pin dual-in-line package 

• Block Diagram 

VDD 

Oscillator 
Circuit 

4-Stage 

Divider 

• Pin Connections 

12-Stage 

Divider 

VDD 

Vss 

OUT, 

AC 

o 

Output 
·Control 
Circuit 

Alarm 
CQnt~1 
Circuit 

LR3468 

OSCIN 

OSCOUT 

ALouT 

OUT2 

Top View 

3 } . Motor Drive 
Output 

6 Alarm Output 

L-____________ ~ } ________ ~ } ________ ~.(}_----------------~ 

Vss (OV) VDD (l.5V) ;Alarm Control 

'--''-~--,----SHARP-~'-------
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. Analog Clock CMOS IC LR3468 

• Absolute Maximum Ratings 
Parameter Symbol Ratings Unit 

VDD -0.3-+3.0 V 
Pin voltage * VIN -O.3-VDD +0.3 V 

VOUT -0.3-Voo+0.3 V 
Operating temperature Topr -10-+60 t 
Storage temperatllre Tstg .... 55-+1'50 t 

* Referenced to VDD 

• Operating Conditions (Ta=25t) 

Parameter Symbol Ratings Unit 
Supply voltage Voo +1.1-+1.9 V 
Oscillator frequency fose 32.768 (TYP.) kHz 
Oscillation start voltage Vose 1.3 V 

• Electrical Characteristics (fosc =32.768kHz, CG =22pF, C1 =20kO, Ta=25t) 

Parameter Symbol Conditions MIN. TYP. MAX. Unit 
Current consumption Ioo Voo=1.5V 10 p.A 

Oscillation stability Mlf Voo= + 1.1- + 1.7V 2 ppm/OJ V 

Output on resistance Rsatl 
Voo=1:2V, RL =6000 120 0 

(P+N) 

Alarm output on resistance Rsat2 Voo=1.5V, IouT =lmA 
(P or N) 

200 600 0 

AC pin pull up resistance RAL Voo=1.5V, VIN=OV 10 kO 
Oscillation start time Tosc Voo=1.5V 5 s 
Oscillation circuit built-in 

Co 25 pF 
capacitance 
- VIH Voo=1.5V 1.4 .1.5 V 
AC input voltage 

V1L Voo=1.5V 0 0.1 V 
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Analog Clock CMOS IC 

• Output Waveform 

(1) OUT1, OUT2 

OUT, 

-r--t-' 31.25 ms . n---------------- ----·VDD 

---------------l- - --- Vss .1 
-.fl 

I: Is 

OUT2 

(2) Alarm output (AC input open) 

ALoUT 

-2s 

'"I 

n 
~31.25ms n---------- VDD 

L-__________ --'_ - -- Vss 

11..-'11' • ...,""----------- VOD 

f-I.-----Is----~.I 
------------ Vss 

• System Configuration 

CG=22pF 

o 

LR3468 

.--~----~--SHARP------.------
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Analog Clock CMOS LSI with Electronic Melody Generator Ut3465 
, ' , 

.-..-.~~ ..... .-.~ ................................ ~~.-... ..... ~ 
LR3465 Analog Clock CMOS LSI With Electronic Melody 

Generator 

• Description 

The LR3465 is a CMOS IC for electronic clocks 
using a 32.768kHz crystal with stepper motor 
drive circuit and melodies, alarm functions. 

• Features 

1. Low resistance outputs for stepper motor 
2. "Seconds" stop function 
3. Melody performance with accompaniment 
4. Mask ROM programmable 
5. 8 melodies (3-melody select inputs) 
6. Loudness volume control function' 
7. Melody envelope controlled by external CR cir­

cuit 
8. 32;768kHz crystal oscillator 
9. Single power supply: - 1.5V 

10. CMOS process 
11. 22-pin dual-in-line package 

• Block Diagram 

• Pin Connections 

"Seconds" 
Stop Input 

r-----~----------------------------~~1r_----~ 

Oscillation { 

-;; " :i ... 
" "" El ~ ... s..e s 
.~ .~ .~ 1~ 0'" 

"" c e~ t:: 
"i.! 

.S ~~ 
., ... ;;;00 .. '" :>! 3,e- Il.._ .. 

-< " . rn <0 
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} Motor 
Drive Output 

Vss 
( -1.5V) 

VDD 
(OV) 

Top View 



Analog Clock CMOS LSI with Electronic Melody Generator 

• Absolute Maximum Ratings 
Parameter Symbol Ratings Unit 

Vss -0.3-+0.3 V 
Pin voltage * , VIN Vss-0.3-+0.3 V 

VOUT Vss-0.3-+0.3 V 
Storage temperature Tst• -55-+150 "C 
Operating temperature Tonr -10-+50 "C 

* Referenced to VDD 

• Operating Conditions 
Parameter Symbol Ratings Unit 

Supply voltage Voo -2.0--1.2 V 
Oscillator frequency fose 32.768 (TYP.) kHz 

Oscillation start voltage Vose -1.4 V 

• Electrical Characteristics 

Parameter Symbol Conditions 

Current consumption 
Isss Standby no load 

Issa Melody-ON no load 
Oscillation start time Tosc Voo=1.4V 

Input voltage 
V!H 
V1L 

Input current 1 I!HI VIN=OV 
Input current 2 I!H2 V1N=OV 
Output current 1 IOHI VouT =-0.5V 

Output current 2 
IOH2 VOUT= -0.5Y. 

IOL2 VOUT =-1.0V 

Output current 3 IOH3 VouT=-0.5V 

IOL3 VOUT =-1.0V 

Output current 4 
IOH4 VouT=-0.5V 

IOL4 VOUT =-1.0V 
Output voltage VOUT Vss= -1.2V, RL =3000 
Output pulse width t 
Output cycle TI 
Output phase difference T2 
Oscillation stability Mlf 

Note 1: Cn=Cc=22pF , 
Note 2: Applies to STl, ST, -S3, MA pins 
Note 3: Applies to SI pin. Melody OFF time 
Note 4: Applies to EVl, EV, pins 
Note 5: Applies to SOl, SO, pins 

Vss=-1.7-1.2V 

Note 6: Applies to ML pin. The value of 10H for melody OFF time. 
Note 7: Applies to MH pin. The value of IOL for melody OFF time. 
Note 8: Applies to PI, p, pins. RL= 300 (} (Refer to the right figure. 
Note 9: Refer to clock specifications. 

LR3465 

(Voo=OV, Vss=-11.5V, Ta=25"C) 

MIN. TYP. MAX. Unit Note 
5 pA 

1 
1 mA 

10 s 1 
-0.3 V 

2 
-1.2 V 

2 10 pA 2 
10 200 pA 3 

250 pA 4 
3 pA 

5 
3 pA 
5 pA 

6 
200 pA 
200 pA 

7 
5 pA 

0.9 V 8 
31.25 ms 9 

2 s 9 
1 s 9 

2.5 PPIlVO.IV 1 
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AnaJog Clock CMOS LSI with Electronic Melody Generator LR3465 

• Clock Specifications 
<Step motor drive output> 

~t~ 
'PII J41..-~_"""",n __ _ 
I.TI~ 
I 

,I 

P21 : n ... ---..... rL 
'--T~ 
I ,I 

By altering PLA, the output pulse width t 
can be selected from the following: 15, 31, 46, 
62, 78, 93, 109 (ms) 

<Second stop function> 
Second counting will be performed and the 

output for the step motor will turn off while 
the SS input is ON. On turning the SS input 
OFF, the second counter is enabled to start. 
(Maximum error: 31.25ms). 

• Melody Specifications 

<Number of music> Up to 8 pieces 
<ROM> 600 steps X 13 bits 
<Sound source> 2 sources 
<Range> 2.5 octaves 

For the sounds in parentheses ( ), only 
the attack sound output will be generated. 

<Tempo> 15 speeds for each music (The mini­
mum note length shall be selected from between 31 
-468ms). 

<Note length> 2 kinds (Other notes of different 
length can be represented by the different number 
of steps.) 

, (Example) If the fastest note in a music is " 
the kinds of note that can be specified by 1 
step are '_and 1>. The note length control is 
by "I" and "0". 

J = 1> (1) + 1> (0) ............................... 2 steps 
J. = 1> (1) + 1> (0) + 1>(0) ····,··············3 steps 
iY = 1> (1) + )l (0) .............................. 2 steps 

The number in parentheses ( ) repre-
sents envelop control. 

<Number of performances> 1-15 times, endless 
<Commands> Melody command . 1snooze command 
Control command Jump command 

Repetition number setting 
comniand ' 
End command 

934 

<Command organization> 
Predominant melody interval 
Predominant envelope control 
Accompaniment interval 
Accompaniment envelope control 
Note length control 

<Music selection> 

According to the state of the music select in­
put Sl-S3, one music will be selected from the 
8 pieces of music available. The pull-down 

,resistor built into the music select pins allows 
the pins to be used either connected to V ss or 
open. 
If the music select input state is altered in the 
middle of performance, the music then speci­
fied will be performed from the start. A 
music selection for the LR34651 in which 8 
pieces of music is written in is shown in the 
table below. 

Music select Tem- Number of 
input Name pf music po repetitions 

SI S2 S3 J = T3=VDD T3=V55 
H H H Westminster 68.6 1 1 
L H H Westminster 96 1 1 
H L H * 96 8 1 

L L H 
Spring (Four 
seasons) Vivaldi 

96 10 1 

H H L 
Autumn (Four 

96 8 1 
seasons) Vivaldi 

L H L 
Winter (Four 

40 5 1 
seasons) Vivaldi 

H L L Chime 192 Endless Endless 
L L L Alarm 240 Endless Endless 

* Twinkle twinkle little star French music 
Ii: VDD L : Vss or open 

<Melody start, stop> 
(1) One shot type 

Start input ST Jl ...... ___ .....;._~n .. ___ _ 
Mode input MA 

ON 
Melody output OFF 

Auto stop Forced stop 



Analog Clock CMOS IC with Electronic Melody Generator LR3465 
___ .-__ .-_ .... .-.-.-... ra ....... _.-_ 

(2) Hold type (Number of repetitions 1-15 
times) 

S tart input S T 

Mode input MA 

ON' 
Melody output OFF' 

Forced stop 

• System Configuration (LR34651) 

L5V 33JlF 

Note TR,: 2SC1383 

TR,: 2SA683 

Envelope waveform is determined by 
the value of R applied to pins No. 14 
and No. 15. 

Make sure that pins No. 10 and No. 
12 are to be connected to No. 11. 

Make sure that pin No.2 is to be con­
nected to pins No. 11 or No. 21. 

(3) Hold type (Number of repetition Endless) 

Start input ST.J L 

Mode input MA-------------­
ON r------------------, 

Melody output OFF...J L-
Forced stop/ 

<Snooze function> 

LR34651 

Snooze function allows each music to be 
programmed into the mask ROM independent­
ly_ However, the number of musics that can be 
selected will be reduced because a program in 
snooze function is one of the melody programs. 

3.3JlF 
+ 
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LCD Digital Clock CMOS LSI 

LR3441 LCD Digital Clock CMOS L8.I 

• Description 

The LR3441 is CMOS LSI for LCD display 
clocks with a basic three function, daily alarm, 
hourly alarm and timer. 

• Features 

1. Three functions ("Hour", "Minute", "Second") 
"Second" display by colon 

2. Alarm function with Snooze function 
3. Hourly alarm 
4. Timer function 
5. Instant second set function (1 - 59 sec ..... No 

carry to the minute digit) 
6. 3V dynamic LCD drive 
7. 32.768kHz crystal oscillator 
8. Single power supply : - 1.5V (with voltage 

doubler) 

• Block Diagram 

Control Circuit 

Switch Input 

936 

• Pin Connections 

Segment Output "Common 
Output 

LR3441 



LCD Digital Clock CMOS LSI 

• Absolute Maximum Ratings 
Parameter 

Pin voltage 

Operating temperature 
Storage temperature 

Note 1: Referenced to VDD 

Note 2: Applies to Vss pins 
Note 3: Applies to VEE pins 

• Operating Conditions 
Parameter 

Supply voltage 

Oscillator frequency 

Oscillation start voltage 

Symbol 

Vss 
VEE 
VIN 

VOUTl 
VOUT2 

Tope 
Tstg 

Symbol 

Vss 
VEE 
fase 

Vase 

LR3441 

Ratings Unit Note 
-2.0-+0.3 V 1 
-4.0-+0.3 V 1 

Vss-0.3-+0.3 V 1,2 

Vss -0.3-+0.3 V 1,2 
V EE-0.3- +0.3 V 1,3 

-10-+60 ·C 

-5.5-+150 ·C 

(Ta=25·C) 

Ratings Unit 
-1.8--1.2 V 

2Vss (TYP.) V 
32.768 (TYP.) kHz 

-1.4 V 

• Electrical Characteristics (Voo=OV, Vss =-1.5V, VEE =-3.0V, Ta=25·C) 

Parameter Symbol 
Current consumption I tota 1 

Oscillation start time Tosc 

Segment output current los 
Common output current loc 
DDC output current 100 

V c output current lov 
AL (ACloUT. TSoUT 

IOHl 
Output current 

AL (DCloUT' SLoUT• TMouT 
IOH2 Output current 

RSI 
Pull down resistance RS2 

RT 
VIH 

Input voltage 
VIL 

Note 4: Co=Cc=22pF, Cl=C2=O.1 pF 
Note 5: Applies to O.5HIl H, SF pins 

Conditions 
No load 
Vss= -1.4V 
Vos=0.5V 
Vos=0.5V 
Vos=0.5V 
Vos=0.5V 

VouT=-0.2V 

Vos=0.2V 

VIN=OV 
VIN=OV 
VIN=OV 
Vss =-1.8--1.2V 
Vss =-1.8--1.2V 

Note 6: Applies to ZA, S" S2, SN ISLoFF, SL, AL pins 
Note 7: Applies to TE, TI" Tl2, IR pins 

MIN. 

20 
60 
60 

120 

200 

100 

-0.1 

Vss 

Note 8: Applies to O.5HIlH, SF, ZA, S" S2, SN/SLoFF, SL, AL, IND·SEL, ALoFF, 12H/24H pins 

TYP. MAX. Unit Note 
1.5 3.0 flA 4 

10 s 4 

flA 
flA 
flA 
flA 

flA 

flA 

700 kO 5 
500 kO 6 
100 kO 7 

0 V 8 

Vss+O.l V 8 

........-..-.-.-.----SHARP--------
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LCD. Digital Clock CMOS LSI 

, • Specifications 
(1) Input control 

Symbol 

Sl 
S2 
SF 
ZA 
AL 
SL 

SN/SLoFF 
ALoFF 

12H124H 

INDSEL 
IR 

Content 
"Hour" set 
"Minute" set 
Safety 
o adjust 
Alarm mode switch 
Sleep timer mode switch 
Snooze "ON" sleep "OFF" 
Alarm output "OFF" 
12 hours/24 hou~s switch 
Indicator select 
Initial . reset 

LR3441 

LR3441 

Pull down to V 1m 

Pull down to V DO 

Pull down to V DO 

Pull down to V DO 

Pull down to V DO 

Pull down to V DO 

. Pull down to V DO 

Open' drain 
Open' drain 
Open' drain 
Pull down to V DO 

O.5HIlH Sleep time 32 minutes/64 minutes switch Pull down to V DO 

(2) Operation flow 
( i ) Function read operation 

Operates only when the switch is 
ON and returns automatically 
after OFF 

(ii) Time display adjust operation 

1 push 1 word forward 
ON more than 2 seconds 
hour digit 1Hz forward 
minute digit count up 5 minutes 
at a time 

(Example) 2 --+ 3 --+ 5 --+ 10 ... 

(iii) 0 adjust 

I.... ______ ...J 1-59 seconds are truncable 

(iv) Alarm time display adjust operation 

1 push 1 word forward 
ON more than 2 seconds 
hour digit 1Hz forward 
minute digit count up 5 minutes 
at a time 

(v) Sleep time display adjust operation 

Correct from 1 push 1 word count down 
whichever was ON more than 2 seconds count 
sel<\cted.0.5H/IH down 5 minutes at a time 

-----------SHARP-----P.....-...-..-"------
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LCD Digital Clock CMOS LSI 

(vi) Mode display format 

Mode Display 
Time display 

HH : MM 
Time display SF & S, ON *1 : MM 
adjust operation SF & S2 ON HH *2 

Alarm 
ALON HH : MM 

AL & S, ON *1 : MM 
time 

AL & S2 ON HH *2 
Sleep SL ON MM 
timer SL & S2 ON *3 
1 Hz flashing * 1 S, 1 count-up with each ON * 2 S2 1 count-up with each ON_ Rapid feed by 5 minutes if S2 

held ON for more than 2 seconds_ * 3 S2 1 count-down with each ON. Counts-down by 5 minutes 
if S2 held ON for more tban 2 seconds_ 

• Functions 

(1) Alarm function 
(i) If the set alarm time coincides with the real 

time, the following outputs will be generated at 
each of the following outputs. 
• At AL(AC)ouT 4 minute tone output of 2kHz X 

8Hz X 1Hz 
• At AL(DC)ouT approximately 32 (64) minute con­

troloutput 
• At TMoUT approximately 32 (64) minute control 

output 
(ii) When the SN/SLoFF is turned ON while the 

alarm output is being g~nerated, the output will be 
interrupted for approximately 7 minutes until the 
output generation is resumed. Called snooze func­
tion, it can be repeated fot either approximately 32 
minutes or 64 minutes. 

(iii) The alarm indicator selected by the INDSEL 
pin with the alarm timer being set can "be dis­
played. 

(iv) With ALoFF switch connected to Vss, the 
alarm indicator will not be displayed and alarm 
will not be output even if the alarm time and the 
real time coincide. 

(v) The alarm control output time can be 
selected by the 0.5HIlH pin to either 32 or 64 mi­
nutes except when alarm output is being generated. 

(2) Sleep timer functio!,) 
(i) If the SL is depressed with no TMoUT output, 

either 32 or 64 will be selected according to the 
state of the 0.5HIlH pin and TMouT and SLOUT will 
be output. 

(ii) The remainder of the time can be displayed 
if the SL is turned ON while the sleep timer is in 
operation. 

LR3441 

(iii) Whenever the SN/SLoFF pin is turned ON 
while the sleep timer is in operation, the sleep out 
will go OFF. 

(iv) If the SL is turned ON during the alarm out­
put, the TMoUT and AL(DC)oUT will be output for 
another 32 or 64 minutes. The timer interval can 
be selected by the 0.5HIlH pinto either 32 or 64 
minutes except in the sleep operation. 

(v) When S2 has been depressed to set the sleep 
timer to "0" in rapid feed, it will stay at "0" on 
further depression of S2. 

(3) Timer out 
The TM output (DC) will be generated when 

either the sleep output or the alarm output (DC) is 
generated. The timer out is an OR-circuit of the 
sleep out and AL(DC)oUT. If the ALoFF is ON with 
only AL(DC) as the output, the timer out will also 
be turned OFF. 

(4) Time Signal 
The TSouT pin that outputs time signal is pro­

vided. The output starts at 59 minutes 57 seoncds. 
(See the figure below.) 

59min OOmin 
57 sec 58sec '59 sec OOsec 

(5) In the case of alarm and sleep overlap 
(i) The figure below shows the state of each 

output pin when the sleep timer goes into operation 
during the alarm output. 

When the SL is turned ON, the AL(DC)oUT and 
TMouT intervals will be s~t to another 64 min/32 
min. When the SN/SLoFF is turned ON, the TMouT, 
ALoUT, and SLOFF will be turned OFF. 

AL(AC)OUT ~'--________ _ 

AL(DC)OUT ~I---------"'L 
I 

SLOUT 
I 

: L 
I 
I 

™oUT ~ 1 ~ 
I r---64min----, 

The S W that turns 
the AL (DC)auT, 
TMoUT, and 
SLOUT OFF_ 

I,ALoFFsW'I' SL/SLoFF SW+-

AL output synchroni zed 
with real time 

--------------SHARP -~.---.-........,.--
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.-....,~.....,~-... r..--II:.....,.....,.....,~ ..... ~--~ __ ........ 

(ii) When the alar~ time and the real time coin­
cide while the sleep timer is in operation togener­
ate the alarm. output, the SLOUT and TMouT intervals 
will be set for another '64 min/32 min. 

SLOUT 

AL(AC)OUT 

AL(DC)wr 

TMoUT 

Switch to put 
AL(DC)OUT 

~ I 
. I ~ 

I I 

~---r: -----;fl~--~----~'---
: I ~ 
I I 

I i I 
~: ' ~ 

I r----64min--r 

TM OUT and SLOUT 

into the OFF state 

!r-----+!:SN/SL",.,SW --r---J 
SLo~ ALoUT syncronized 

with real time 

• System Configuration 

:>---'---i46 

48 

O.l,uF 

940 

In this case if the SN/SLoFF i~ turned ON, the 
AL(DC)oUT and AQ(AC)OUT will go OFF never to be 
output even 7 minutes later. When the ALoF~ is 
turned ON, only the AL(AC)oUT will go OFF. 

(6) Initial reset· 
If the IR pin is connected to V ss, initial reset will 

be applied to immediately reset all the counters and 
AM 12 : 00 or a : 00 will be displayed depending 
on the 12H system in the case of the former, 24H 
system in the case of the latter .. 

(7) Indicator select 
The INDSEL pin can select either the bell mark or 

the note mark. 
Note mark: with Voo connected or open 
Bell mark: with Vss connected 

24J----~ 

'LCD 

O.l,uF 

0_1,uF 

Note) 0.5H/1H : 0.5H : with Von connected or open 
1 H : with V 55 connected 

12H/24H: 12H: with Voo connected 
24H : with V 58 connected 



Digital ON/OFF Clock Timer CMOS LSI 

LR3419 Digital ON/OFF Clock.Timer CMOS LSI 

• Description 

The LR3419 is a CMOS LSI designed to provide 
clock and timer functions. The base frequency is 
selectable: 50 Hz or 60 Hz line input or 32.768kHz 
crystal. It is also capable of driving fluorescent 
displays tube (VFD) directly. 

• Features 

1. "flours-Minutes' display 
2. Timer function that permits both ON/OFF 

times to be set 
3. Power failure indication 
4. Directly static-drive a VFD 
5. Time base: 50/60Hz line or 32.768kHz crys-

tal 
6. Power supply voltage: + 5V 
7. CMOS process 
8. 48-pin quad -flat package 

• Block Diagram 

Cont ral Input 

• Pin Connections 

GND 

~=:=~=!=~:::!=~I_~Timer ON/OFF 
r Detector 

Hour Advance 
lO-min Advance 

Min Advance 2 
Timer ON/OFF 2 
Real Time Mode 

Timer ON Set Mode 
Timer OFF 

Set Mode 

Segment Decoder/Driver 

Segment Output 

LR3419 

Top View 

Test 

Timer 
Output 

941 



Digital ON/OFF Clock Timer CMOS. LSI 

• Absolute Maximum Ratings 
Parameter Symbol Conditions 

Supply voltage Voo Referenced to GND 
Inp·ut voltage VIN Referenced to GND 

Output voltage BV IMerenced to GND 

Power consumption Po Ta~+25'C 

derating ratio Ta>+25'C 

Pin current II 

Operating temperature Toor 
Storage temperature Tst• 

Note 1: Applies to al-4, bI-a, CI--I, da--t, el-I, ft-1, gl-..a, QL, QH, QT pins 
Note 2: . Applies to 110 pins except Note 1 

• Operating Conditions 
Parameter . Symbol Conditions 

Supply voltage Voo Referenced to GND 
Input voltage VIN Referenced to GND 

Output voltage VQlIT Referenced to GND 

• Electrical. Characteristics 

Parameter Symbol Conditions 

Input voltage 
VIH Applies to all input pins 
VIL Voo=5.0V 

IIHI VIN=VOO 

IILl VIN=GND 

Input current 
IIH2 VIN=VOO 

.' IIL2 VlN=GND 

IIH3 V'N=VOD · 

I'L3 VIN=GND 

IIH4 VIN=VOJ) 

IIL4 VIN=GND 
11115 VIN=VOJ) 

I'Ls V'N=GND 
Input amplitude VI f=50 or 60Hz 

Vom Io[[=0.5mA, Voo=5.0V 

J 

VOLI Connects to -19V at RL =100kO 
Output voltage VOH2 

VOL2 

Time' base f 

Current consumption 100 

Note 3: Applies to CONI, CON" 12114 pins 
Note 4: Applies to PI-3, SH, ST, SM, TI pins 
Note 5: Applies to ACL pin 
Note 6: Applies to TE, TI pins 
Note 7: Applies to XI pin 
Note 8: Applies to Tom pin 
Note 9:. Clock display mode 

942 

lo[[=0.2mA, VOJ)=5.0V 

IOL =-0.2mA, Voo=5.0V 
CONI =GND, CON2=GND 

CONI =VoJ), CON2=GND 
CON I =GND, CON2=V~J) 

f=50Hz, VI=VOJ)V~~p 

f=60Hz, Vi=VOJ)VD~D 
With 32.768kHz crystal 

Ratings Unit Note 
-0.3-+7.0 V 

-0.3-(Voo+0.3) V 
Voo+0.3--23 V 1 

550 mW 
5.4 mW/'C 

±2.0 
rnA 

1 

±1.0 - 2 
-10-+60 'C 
-40-+100 'c 

MIN . TYP. MAX. Unit 

4.5 5.0 5.5 V 
0 Voo V 

-21 -19 0 V 

MIN. TYP. MAX. Unit Note 

4.0 VOD 
V 3-7 

0 0.4 

1.0 
pA 3 

-1.0 

5.0 30 
pA 4 

-1.0 

1.0 
pA 5 

-0.5 -3.0 

1.0 
pA 6 

-10 100 

0.5 3.0 
pA 7 

-0.5 -3.0 

4.0 Voo Vp~p 

4.5 4.9 
V 1 

-19.0 -18.0 

4.5 4.9 
V 8 

0.1 0.5 
50 

60 kHz 
32.768 

50 1 

50 pA 8 

50 9 



Digital ON/OFF Clock Timer CMOS LSI. 

• Specifications 
(1) Basic time base 

Time base 
Time base select input Time base input pin 

CONl CON, Xl Xc 
50Hz 0 0 50Hz OPEN 
60Hz 1 0 60Hz OPEN 

32.768kHz 0 1 * Disable 1 1 

* Oscillator feedback circuit that consists of crystal and 
capacitance 

(2) Operation flow chart 

( i) Function readout operation 

Transits only when SW ==> is ON. Returns automatically 
after it is turnd OFF 

Note:· Hour rapid feed (SH) will proceed as follows. 

12-hour representation 

r12--'1 --.2·············· ·--.1 0--'11 
L-.~---AM/PM change---------

24-hour representation C 2--.13--.14···· .... '--.23--.0--'1 --.2· .. ····· '--.11 J 
(ii) Hour display adjust operation 

o Counter digit below 
second will be reset 

o After P is turned OFF, timing starts from 00 second. 
o While being adjusted, the 10 minute digit does not increment 

the hour digit, nor does the minute digit increment the 10 mi­
nute digit. 

LR3419 

(iii) Timer ON (OFF) time setting operation 

P,(P3) and either SH, ST 
or S M simultaneously 

o Setting will be complete when P2(P3) is OFF. 
o While being adjusted, the 10 minute digit does not increment 

the hour digit, nor does the minute digit increment the 10 mi· 
nute digit. 

o In the timer ON (OFF) time set mode, timing will not stop. 
o In the timer ON (OFF) time set mode, timer output will not be 

affected even if the timer ON (OFF) time coincides with the time 
display. 

(iv) Simultaneous depression of setting 
switches 

Normally only one of Pl, P2, and P3 goes ON. If 
more than two of these are depressed simultaneous­
ly, they enter no input and go into the time display 
mode. 

(v) Simultaneous depression of rapid feed 

switches 

Normally only one of SIl, ST, and S" goes ON. If 
more than two of these are depressed simultaneous­
ly, the following operation will proceed. 

(a) If one input goes ON followed by another in­
put that ON 

SM -i-, __ -<,~--!,...J i 
'-------' i-----------i 

Hour Decade 
forward minute 

forward 

I 1-,----
i--------.i 
Minute 
forwrd 

(b) More than 2 inputs go ON simultaneously 

SH~ i ~r---------
J I I I 

S r------1 I ; 

T ~ ~i----+:-..J i 
SM i : r--~I-~---'I--ill I I 

~ ~ I~ 
, Hour forward I Minute forward 

~-:-'---'''---SHARP---'---'------
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Digital ON/OFF Clock Timer CMOS LSI 

(vi) Power failare display function 
In any mode, LSI will be initialized inside on ap­

plication of ACL to display: 
With 12 hour repres~ntation PM 12 : 00 
With 24 hour representation 12: 00 

This whole display goes flashing, 0.5 second ON 
and 0.5 second OFF. The display stays in the ini­
tial state. J To stop flashing, go into the time dis­
play mode (PION) and then timing starts with PI 
turned ON. 

On application of ACL with PI set to ON, the dis­
play will s,tay in the initial state without flashing. 

On the next PION, the display still in the initial 
state will go flashing. Then on the next PION, 

• System Configuration 

FIP5B13S 

22I00-I--+1 

21I00-I--+1 

20 i-+--.-I;I!II 

181-+-.....-/· 

17 t--\-.....J. 

16H--.-f. 

15 I-o-f-.....J. 

141-+-~141 

13H---,-.....!ii5\ 

12H-.....-/' 

llt--\-.....J, 

10t-t-....-f~18I 

23 24 25 26 27 

91--i--4----' 

3}6,7'H--+----l 

2) 4,1--i~-4----~ 

Note 1: Set to side 2 under 24 hour system, 
and set to side 1 under 12 hour system 

Note 2: Time base selection 
CONI CONz 

50Hz side 1 side 1 
60Hz side 2 eide 1 
32.758kHz side 1 side 2 

944 

LR3419 

flashing will stop. And on the next PION, timing 
starts. 

(vii)' Auto clear circuit 
The internal state on power-up will be as fol­

lows. 
(a) Time display 

12 hour representation PM 12 : 00 
24 hour representation 12 : 00 

And the second, counfer will be reset. From the 
time when the auto clear input ceases to 'exist, it 
will operate according to the mode input (PI, P2, P3). 

(b) Time ON and Timer OFF time ' 
With 12 hour representation PM 12 : 00 
With 24 hour representation 12 : 00 

VI 

V, 

+ 

Note 3: Time base input circuit 
(alAt 50Hz, 60Hz 

O.lJlF.r-@ 
O-;f-:I:.@ 

SlJlIJlF 

o ® 

VB (-19V) 

VDD(+5~) 

GND(OV) 

(plAt 32.768kHz 

Note 4: Fluorescent display tube FIP5B135 
The number indicates the pin number. 
The figure in ( ) is for 12 hour system. 



VTR Program Timer CMOS LSI 

LR3472 VTR Program Timer CMOS LSI 

• Description • Pin Connections 

The LR3472 is a CMOS LSI for a 6 events 1 week 
VTR program timer. It can directly drive a fluores­
cent display tube (VFD). 

• Features 
1. "Hours-Minutes" display 
2. Selectable 12/24 hr. format 
3. Max. of 6 events 1 week 
4. 6-daily and I-weekly reservation 
5. Directly drive a VFD 
6. Time base: 32.768kHz crystal 
7. Supply voltage: - 5V 
8. CMOS process 
9. 48-pin quad-flat package 

• Block Diagram 

~ /'"~ Error Colon 
UI' Down Rec. Power~ 

K Input hr Set 

cS c3 

LR3472 

>2 ,;: :2 :2 
Top View 

Grid 

.---.-.----~-SHARP'-.-.-~-----
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VTR Program Timer CMOS LSI L.H3472 

• Absolute Maximum Ratings 

Parameter Symbol Ratings Unit. 
Supply voltage * 1 Voo +0.3--7.0 V 

Input voltage * 1 VIN +0.3-VDD-0.3 V 
Output voltage * 1.2 VN +0.3--40 V 

Operating temperature Toor -10-+60 ·C 
Storage temperature Tst• -55-+150 "C 

* 1 Refer~ to Vss 
*2 Applies to Rl-I-R'-I,DI-Ds, S,-Sh pins 

• Operating Conditions 
Parameter Symbol MIN. TY? MAX. Unit 

Supply voltage * 1 Voo -5.5 -5.0 -4.5 V 

Input voltage * 1 VIN Voo 0 V 

Output voltage * 1.2 VN -32 V 

• Electrical Characteristics (Voo =-5.0V±10%, VN=-.32V, Ta=25"C) 

.' 

Parameter Symbol Conditions MIN. 

Input voltage 
VIII -0.5 

VIL Voo 

IIIn VIN=OV 

IILl VIN=Voo -1 

IIH2 VIN=OV 
Input current IIL2 VIN=VOO -1 

11113 VIN=OV 

IIL3 VIN=VOO -5 

11114 VIN=OV 

IlL4 VIN=VOO -1 

VOHl IoH =-6mA ~2.0 

VOLI RL =120kO to VN 
VOH2 IoH =-12mA -2.0 

Output voltage VOL2 RL =120kO to VN 
VOlI3 IoH =-2mA -2.0 

VOL3 RL=120kO to VN 
VOH4 IoH =-3mA -2.0 

VOL4 RL=120kO to VN 
Oscillator frequency fose 

Current consumption 
IODI No lo~d, uniterrupted power condition 

1002 No load, interrupted power condition 

Note 1: Applies to Vee, ACL, TI", T2, r, fi, a, K,-K. pins 
Note 2: Applies to Kl - K. pins 
Note·3: Applies to a, fiJins 
Note 4: Applies to Vee, r pins 
Note 5: Applies to ACL pins 
Note 6: Applies to S.-Sh pins 
Note 7:. Applies to D,- D8, pins 
Note 8: Applies to RI-I-RI-4~ R2-1-R2-' 
Note 9: Applies to Ra-l-Ra-4, R'-I-R4-.' 
Note 10: Test circuit (right figure) 

Vss 

OSCIN 

OSCOUT 

946 

TYP. MAX. Unit Note 

0 
V 1 

Voo+0.5 
10 

p.A 2 

5 
p.A 3 

1 
p.A 4 

4 
p.A 5 

VN+1.2 
V 6 

VN+1.2 
V 7 

VN+1.2 
V 8 

VN+1.2 
V 9 

32.768 kHz 

300 
p.A 10 

40 



VTR Program Timer CMOS LSI 

• Specifications 

(1) Input keys and operations 

( i ) Clock Call key 
When to set the current time, depress the Day, 

Hour, and Min keys one after another while holding 
the key pressed. When both the Clock Call key and 
anyone of the Day, Hour, and Min keys are re­
leased, the clock starts from 00 second. Depression 
of the Clock Call key in other mode (time set mode) 
causes the data that has been displayed on the 
fluorescent display tube stored and at the same 
time goes back into the clock mode. 
(ii) Timer Call key 

This key is for calling the 6 timers in sequence. 
With each depression, this along with the symbol 
will be displayed on the fluorescent display tube in 
the order shown in the figure below. Only the data 
called by the Timer Call key to the fluorescent dis­
play tube can be altered in timer setting and 
clearing. 

(iii) Day, Hour, Min key 
To set the current time or set the timer, depress 

LR3472 

these keys to execute one by one the data being dis­
played on the fluorescent display tube. With each 
depression of these keys, the data gets renewed by 
1. But if they are held pressed for longer than 0.5 
second, the data gets renewed by 1 every 0.25 
second. 
CSUn---i>Mon---i>Tue-+wect-:ThU-+Fri-+sa:-----YAlI daY~ 

In current data setting, the Day key should be 
depressed 7 times to return to the origin. But in 
timer ON time setting, it should be depressed 8 
times because of the additiona of "everyday". 
(iv) Data renewal by the Hour key 

In current time setting or recording time setting, 
the data will be renewed in any of the following 
manners depending on whether the clock is under 
12 hour system or 24 hour system. 
• Under 12 hour system 

CPM12--+PMl--+PM2-+-~PMll-AM12~.AM]----+----+AM11~ 

• Under 24 hour system CO ------+ 1 ---> 2 ---> 3 ---> m ____ mm ___ -- 23~ 

In recording time setting, the data is renewed in 
the following manner. 

CO -- 1 ---> 2 ---> 3 ~ ------------------->11 ~ 

The recording time can be set to up to 11 hou'rs 
and 59 minutes. ' 

(v) Data renewal by the Min key 

CO --1 ---> 2 ---> 3 -+--------------->58->59~ 

(vi) Clear key 
This key is used to clear the data of the timer 

that is set. First depress the Timer Call key to call 
the timer then depress the Clear key to clear the 
stored data of the timer that was called to the 
flourescent display tube. 

The recording time data can be cleared indepen­
dently but if their recording start time is cleared, 
the recording time data of the same timer will also 
be cleared. This key has a function of stopping the 
execution of timer recording. In other words, while 
timer recording is being excuted, only this key 
along with the Timer Call key and the Clock key 
that are used to confirm the preset time can be 
accepted and clears in the clock mode only the data 
of the timer which is executing recording to bring it 
to a forced stop. 

Simultaneous depression of any other key than 
the Clock Call cannot be accepted. A new key input 
cannot be recognized until all the keys are released. 

-.-----.-~-SHARP--.-.-------
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(vii) Other inputs' 
(a) 12 hour/24,hour swiching input 
(b) Tape end input ' 

This input gone "Low" is r~cognized as the tape 
end and causes the timer outputs Tp andTR to.go 
"Low'" for the timer operation to come to an end. 

(2) Display and outputs 

(i) Display 
The clock has 12 hour system/ 2 4 hour system 

switching capability. Under the 12 hour system, 
AM/PM change-over occurs bet~een 11 o'clock 
and 12 o'clock. 

When the clock is under 24 hour system, so is 
the ti~er ON time. The display "PRO" indicates the 
time is set to the timer and lights up when setting. 

The colon fashes 0.5 second ON and 0.5 second 
OFF while the clock is in operation. The character 
in the g7 position indicates the timer number in reo 
cording start time setting and recording time set­
ting. Error lights up when more than two timers 
overlap. 

(ii) Outputs 
The LR3472 has the following outputs. 

Channel control output 2-bit Cu, CD 
Timer power output I-bit Tp 
Timer rec output I-bit T R 

The channel control output is for controlling the 
channel selector IC. The timer output T p goes 
"High" in rec9rding start time and recording time 
setting. And in the clock mode, it goes "High" 1 mi­
nute before the recording start time. The timer out­
put T R in the clock mode goes "High" if the current 
time coincides with rhe timer ON time in the clock 
mode. Power failure causes all the displays to go 
bla'nk and resets the output. When the power comes 
back on, the power failure indication will be dis­
played during the. next 1 minute. If the power fai­
lure occurs while recording, T p goes "High" (on 
channell now) and another 1 minute later, TR goes 
"ijigh" (on the preset cha,nnel) to resume recording. 

The power failure display is indicated, by flash· 
ing 1 second ON and 1 second OFF. To stop the 
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And unless this input is "High", tne timer output T p 
and T R will not go ''.l{igh'' even if the current time 
and the recording start time coincide in the clock 
mode. 
(c) Power failure detect output 

Sh 

r--~ r----' 
I SAT I I I 
I I I I 
I I I I 
I I I I 

I B: : Start :RH 
I' I I 
I . I Length IR,-, 
I I I 

I I IR'_3 
I I I Error I L ___ J !.. ____ J 

flashing, depress the Clock Call key. 

(3) Initial mode 
.[CH1 ..... CH14 key--Shift the channel by Cu, 

and CD. 
Clock Call key --For clock setting mode 

Goes into this mode after auto clear is reset on 
power-up. This mode accepts only the CHI-CH14 
keys and the Clock Call key for clock setting. Once 
the Clock Call key is deressed, timing of the clofk, 
and timer operation are disabled. Timing cannot be 
performed until the clock is set. 

Initial state display 

SUN 

0·0 D 
Display after depression of the Clock Call key 
(Note) The colon is lit. 

(4) Clock setting mode 

[
Clock Call key 1 Day key -- d + 1 ---- d 

Hour key - h+1 -- h 
...,,-,----,_'-::-.,., __ Min key - m + 1 --m 
Clock Call, Day, Hour, Min key 

The LR3472 stays in this mode while the Clock 
Call key is held pressed. This mode accepts the 
Day, Hour, Min keys and allows for current time 
setting. Note that the minute digit does not incre­
ment the hour digit and the hour digit does not in­
crement the day digit. 
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(5) Clock mode 

Tape End ---'L-T n:(T m -l)nl>n--- T p 

Tn-Tm TH 

Clock Call key ~ Day key 3 
Hour key -~---+--- Current time set mode 

. Min key 

Timer Call key ----------- Recording time set mode 
CH1-CH14 key C", Cn channel shift 

TPITn=T'm Lm=l, m=everyday-Tp , TH 
m 1'1, m = everyday - T p, T R, m clear 

Clear key m 1'1, m = everyday - T p, T R, m clear 
Tape End ___ -1 

Tn ; Current time 
T m ; Timer ON time 
T'm ; Timer OFF time 

This mode is an ordinary timer operation mode 
in that the timer output T p goes "High" 1 minute 
before the preset recording start time with the 
Tape End input "High" and when the current time 
coincides with the preset recording start time, the 
timer output T R goes "High". Even when the cur­
rent time reaches one minute before the preset re­
cording start time or when it coincides with the re­
cording start time, the timer outputs, T p and T R 

will not go "High", nor will preset content be 
cleared if the Tape End input is "Low". 

When the timer output T p is "Low" (when timer 
recording is not being executed), if the Clock Call 
key and either of the Day, Hour, and Min key are 
depressed simultaneously to go into the current 
time setting mode, the current time can be adjusted. 
And when the timer recording is not being ex­
ecuted with the T p "Low", the Timer Call key is de­
pressed to go into the recording start time setting 
mode to allow what is now being displayed to be 
the recording start time and the preset channel for 
the timer 1. On reaching the time where there is no 
recording time left with the timer output T R "High" 
(when timer recording is being executed), the timer 
outputs T p and T R go "Low" to have the corres­
ponding memory content to be cleared except in the 
case that the memory content for the corresponding 
time happens to be "every day" and the correspond­
ing timer happens to be the No.1 timer. This indi­
cates that the timer 1 is preset for every week. 

If either the Clear Key is depressed or the Tape 
End input goes "Low" with output T.p "High" (when 
timer recording is being executed), the timer out­
puts Tp and TR go "Low" to have the memory con­
tent for the corresponding timer to be cleared ex­
cept in the case that the preset content for the cor­
responding timer happens to be "every day" and 
the corresponding timer happens to be the No.1 
timer. The CHI-CH14 keys can be accepted for 
the channel signal to be generated, while the timer 

output T p is "Low". 
(6) Recording start time set mode 

Tape End ---­
Daykey---­
Hour key----

Tp 

d + l-+d Day shift 
h + l-+h Hour shift 

Min key m + l-+m Minute shift 
CH1-CH14 key- ClI, Cn Channel shift 
Clock Call key -- Display-+Memory, For the 

clock mode 
Timer Call key -- Display-+Memory, Timer 

address shift, For recording 
time setting mode 

Clear key ---- Recording start time clear, 
Recording time clear 

This mode is the recording start setting time mode. 
The display in the state in which the called timer 
has been cleared or in which the non-set timer has 
been called is shown as below. 

. The timer number is I 
Day digits are all OFF. 

- -: - - B that of the timer called. 
(1-6) 

...... __________ -' The colon- is flashing. 

Ti;"er display when the 
preset is cleared 

The channel is set initially to channel 1. This 
can be adjusted by the CHI-CH14 keys. The CHI 
-CH14 keys and Day, Hour, and Min keys can be 
depressed in any order and if unnecessary need not 
be depressed at all. 

To exit for the mode in which to set recording 
time for the same timer, depress the Timer Call 
key. In which case the timer output T p remains 
"High". In this mode, the recording time memory for 
the same timer will be cleared on depression of the 
clear key. This mode disables timer recording. 

-..-..----~--SHARP--------

949 



VTR Program Timer CMOS LSI LR3472 ' 
~~~.-. ...... .---,.-.. --.-..-.~--........................... 

(7) Recording time set 

Tape End -~-- Tp 
Hour key h + I-h Hour shift 

Min key m + l-+m Minute shift 
Clear key Recording time Clear 
Clock Call key -- Display-+Memory, For the 

.clock mode 
Timer Call key -- Display-+Memory, Timer 

.address shift. For recording 
time set mode 

This mode is the mode in which to set the record· 
ing time. The display in the state in which the reo 
cording timer for the called timer has been cleared 
and in which the not·set time~ pas been called is 
shown as below: 

I I The day digits are all OFF. 
. The timer number (1-6) - - : - ...:.. B d~splayed is that of the 

. tim er called. 
io-_________ -' The colon is flashing. 

This mode does not respond to depression of any 
of the Day key, and CHI-CHI4 keys. If not reo 
quired, the recording time setting procedure by the 
Hour and Min key can be skipped so that the Clock 
Call key and the Timer Call key may be operated to 
proceed to. the next step. If timer recording is 
attempted with the recording time cleared, either 
the Tape End signal goes "Low" or the recording 
will continue until the timer recording gets inter· 
rupted by the Clear key. 

With the recording time set to 00 hour 00 mi· 
nute, the Tp goes "High" 1 minute before the re­
cording start time, but on reaching the recording 
start time, the Tp and T R go "Low" to disable reo 
cording. In this mode, the T p goes "Low" on transi· 
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tion by the Clock Call key to the clock mode. By th-e 
. Timer Call key, this is the same operation as the 
recording start time setting for the next timer. 

This mode disable timer recording. 

(8) Others 
( i ) Error indication 
The error indication lights up when more than 2 

of the preset timer contents overlap and the num­
bers overlapped will be alterl!ately displayed as in 
the example. 

(Example) When the timer No.1, No.2, and No.3 
overlap 
1-+2-+3-+ 1-+2-+3-+········· 

Note that more than 2 sets of overlaps cannot be 
distinguished from each one of the sets. 

If the recording time is not set, overlapped preset 
times give no error display. 

Error indication does not prevent transition to 
the program that starts halfway through. 

Timer~ . I (M>N ) 
. N M, N are timers, 
Tlmer~ No. 1-6 

In the figure above, the timer M is the first to be 
executed. In which case the memory for the timer M 
gets cleared on completion of the timer M recording. 
The timer N completes recording the following 
week to be cleared. 

(ii) Preset for the second week 
If the current time is already past the recording 

start time, it is considered as the preset time for 
one week away. 
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• System Configuration 

AC !OOV ~ 
Ip- I Fluorescent tube display 
I~ 

., 

:( ~~ 
.. , 

.. ! =~rt.ttlLtltft.t t ~. 
~ !tal r47l r4~ r4~ 1441 ~~ 1421 F 11 r4~ 13~ 138\ r3~ 

~ I 0 ~ 
"'" ~ ;: r"""'" ' ... 

[[ ;: f""Mr' 

[! ~~ 
.. rs J21 f""Mr' .-= -= 

I Tape -end detector 
~ 3Jl circuit H LR3472 ~~ 

~ ~ 
Clock Clear 13 9 5 .1 On ~~ .9 

Day ime ·14 10 6 2..m ~~ 
~our 11 7 

3 'ii I26If""I""' 
Min 12 8 4 .;r. @.IN''--,g 

"- -
I!fJ if 15 16 Ll;!1 Ll~ I!2J ~ ~ 

~i5 
I Channel selector 

L 
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Remote Control Transmitter CMOS LSI LR3715M 

LR3715M Remote Control Transmitter CMOS LSI 

• Description 

The LR3715M is a CMOS LSI developed for use 
in infrared remote control transmitters. 

• Features· 

1. 56-channel of data can be transmitted 
2. Transmission code: PPM 
3. Time base: 455kHz ceramic oscillator 
4. Supply voltage : 3V 
5. CMOS process 
6. 36-pin quad-flat package 

• Block Diagram 

Key· 
Input 

Key 
Scan 
Output' 

... 
'" ." 
o· 
" c 
~ 

.S 

VDD GND 

.... .; 
" ... 
U 
... 
'" ." 
0 

" c 
~ 

Oscillation· 

·s 
" ... 
U 

• PinConnections 

System Address 

DATA 
Inverter 
Circuit 

DA T A Counter 
Control 
Circuit 

Top View 

Data 
Expansion 
Use 
Signal 

Test 

-'---'-'---~-----SHARP~""""""---"""-'--
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I 

• Absolute Maximum Ratings 

Parameter Symbol Conditions Rating Unit Note 

Supply voltage Voo Referenced to GND -0.3-+6 V 

Input voltage VIN Referenced to GND -0.3-+6 V 

Supply current 100, lEE ±5 mA 1,2 

Output current lOUT ±2 mA 2 
Power consumption Po Ta=25°C 483 mW 

Operating temperature Topr -20-+70 "C 

Storage temperature Tstg -50-+125 "C 

Note 1: IDD refers to the current that flows into the V DD pin; lEE refers to the current draining from the GND pin. 
Note 2: The direction of current flowing into the device is defined as positive: that draining from the device is defined as negative. This 

definition is also applied to the electrical characteristics. 

•. Recommended Operating Conditions 

Parameter 

Supply voltage 

In put' voltage 

Oscillator frequency 

• Electrical Characteristics 

Parameter Symbol 

Supply voltage Voo 

Current consumption 100 

VIN 
Input voltage 

VIL 

IIHl 

IrLl 
Input current 

IIH2 

IIL2 

VOH! 

Output voltage 
VaLl 

VOH2 

VOL2 

Oscillator frequency fosc 

Feedback resistor Rib 

Note 3: Applied to pin VDD, 

Note 4: Applied to pins CI·CS. C12. CI3 
Note 5: Applied to pins Ko·K6. TI. T2 ' 
Note 6: Applied to pins SO,S7, 

, Note 7: Applied to pin OUT 
Note 8: Applied to pin OSCIN. OSCOUT 

Symbol Conditions 

Voo Referenced to GND 
VIN Referenced to GND 

, fose 

Conditions 

All input pins open 
I fosc oscillated 

I fosc stopped 

VIN=VOO 

VlN=GND 

VIN=VOO 

VlN=GND 

IOH= -5 flA 

IOL=400 flA 

IOH=-0.5mA 

IOL=1mA 

MIN. TYP. MAX. Unit 

2.2 3 3.3 V 

0 Voo V 

455 kHz 

(Voo=3V, Ta=25"C) 

MIN. TYP. MAX. Unit Note 

2.2 3 3.3 V 3 

0.5 mA 
3 

1 flA 

Voo-O.6 Voo V 4 

0 0.6 V 5 

1 
-1 flA 4 

1 

-150 flA 5 

VOD-OA Voo 
0, 0.4 

V 6 

Voo-OA Voo 

0 0.4 
V 7 

455 kHz 

1 Mil 
8 

5 

.-~------SHARP---------.-. 
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o 0 0 0 1,0 0 0 1 00 0 0 0 O. 

I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 
I I I I I 

:01010:0 1 
I I I I I 

@ Modulator circuit While it is possible to 
transmit serial 15-bit PPM signals directly, it 
causes the broadening of occupied bandwidth, To 
prevent this, the device samples the 15-bit PPM 
signa with a 37.9 kHz (When fo=455 kHz) signal 
and transmits PPM signal at 100% amplitude mod-

. ulation. 

I Enlarged diagram 

+ 

JlfUU1J1JUUlJlJ 
U 

26.4)<s 

• System Configuration 

I I I 

LR3715M 

(3) . Precautions in preparing a receiver 
CD Make sure that the non-inVerse and inverse 

signals are transmitte'd alternately. Be sure to 
verify that bit number 15 (K) is alternately set t? 
"1" and "0". It is not enough only to ~ompare bits 
C6-C14 either after inverting them or before in­
verthing them. 

® The PPM signal status "1" or "0" may be 
identified by checking its pulse interval as follows 
(fo=455 kHz): 

Tp<0.42 ms ... Non-PPM signal 
0.42 ms~Tp<1.69 ms ... "0" 
1.69 ms;;;;';Tp<3.37 ms ... "1" 
3.37 ms;;;;';Tp ... Non-PPM signal 

If a non-PPM signal is received, the device 
clears all bits and begins processing with the first 
bit again . 

® If 16 bits (17 pulses) or more of PPM sig­
nal are received, the device identifies it as a non­
PPM signal, clears all bits, and begins processing 
with the first bit again. 

@ The correct data should be identified by 
matching the system addresses and data expansion 
bits of the transmitter and receiver. 

(f=455kHz) 

r-----67.5ms ,'" 67.5ms---1 

J0?W&'-------'~ P7;~'7?7?':'l'II 
Forward signal Reverse signal Forward signal 

1 8 S7 S6 S5 S. S3 S2 SI So 
Ko 

CI 

9 16 C2 System. 
KI 

17 24 . C3 address 
K2 

25 32 C. set circuit 
33· 40 

K3 LR3715M C5 
41, 48 

K. 

49 56 
Ks 

C12 I Signal set circuit 
K;6 

C13' for data expansion 

VDD 
OSCIN 

GND OSCOUT OUT 
~t 

Key matrix FD~ I y 

~ r r 
---....--------------..-SHARP -..-....-...-.-.-------.-.-
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As / shown in the above figure, the non "-iriverse 
and inverse signals alternately repeat in series at 
a certain interval. The receiver reconstructs the 
original data by identifying non-inverse or in­
verse signal according to the status of the data 
judging bit 

® Mask bit C14 Fixed at "0" (low) within the 
device 

(2) Device operation timing 
The LR3715M is a transmitter LSI device de­

signed for use in an infrared remote control unit 
It consists of an oscillator, key scan signal gener­
ator- key encoder, memory, data inverter, parallel! 
serial converter, and output circuit The device can 
accept a 7xB key matrix and transmit up to 56 
types of commands in 6-bit code_ For power sav-

. ing, the internal oscillation is stopped when no key 
is pressed. If double key operation is made, the de­
vice stops transmission. 

CD Key scan signal generator When a key 
entry is made, a flip-flop reverses its status to re­
set the Oscillation Clear signal and start internal 
oscillation. The key scan outputs provide the sig­
nals shown below. Given fo = 455 kHz, the pulse 
period is 33.B ms, and pulse width is 4.2 ms. 

50 LJ U U 
51 --:-u U U 
52 --U U U 
53 U U U--
5. U U U-
55 U U LJ 
56 J U U lJ 
57 LJ U U L 

® Key encoder, encoder, and memory The 
key scan signal lines are combined with key input 
lines, Ko-K6, to produce a 7xB key matrix external 
to the device. The Ko-K6 input pins have built-in 
pull-up resistors. 

If a key at the matrix point, K 1-S3, is pressed, 
the signal output at pin S3 is input to pin K1, to be 
encoded into a 6-bit binary code by the key encod­
er and encoder before storage into memory. If two 
keys are pressed at the same time, the double key 
prevention logic clears the data in the pertinent 

LR3715M 

location of the memory. The following table shows 
the key arrangement and command numbers. If one 
desires to transmit command number 3, the key at 
the matrix point, Ko-S2,' can be pressed. 

= '" .S 

~ 
:.:: 

Ko--+-+-+-+-+-+-+-+­
K1--1-1-1-+-+-+-+-+-­
K2--+-+-+-+-+-+-+-+­
K3--~~~+-+-+-+-~ 

K.--~~~+-+-+-+-~ 

K5--+-+-+-+-+-+-+-+-­
Ks--+-+-+-+-+-+-+-+--

5can signal 
50 51 52 53 5. 55 56 

Ko 1 2 3 4 5 6 7 
K1 9 10 11 12 13 14 15 
K2 17 18 19 20 21 22 23 
K3 25 26 27 28 29 30 31 
K. 33 34 35 36 37 38 39 
K5 41 42 43 44 45 46 147 
K6 49 50 51 52 53 54 i55 

57 
8 
16 

24 

32 

40 
48 
56 

® Data inverter If the 6-bit data is identi-
fied to be correct, it is transferred to the data in­
verter, where system address, data expansion bit, 
mask bit, and data judging bit are added to it to 
generate 15 - bit data. 
If the data judging bit is zero, the following data 
will be produced in the data inverter. 
(Example) When the key numbered B is pressed: 

If the data judging bit is "1", the data except for 
the system address, is inverted by the inverter-

The parallel 15 - bit signal is then converted into 
serial PPM signal by the parallel/serial converter. 

(f=455kHz) 

r--67.5ms _IE 167.5ms-----"'j 

~oL..._-J-~ ~i=~~"L 
Forward signal Reverse signal Forward signal 

.-.--------SHARP.-----.-..----
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........ ~.-~ .......... ....,.-.... .-.-..... ---,.-..... -~-...: ..... 
• Function 

(1) Transmission scheme 
The LR3715M uses the PPM (pulse position 

modulation) system for 15-bit signal. 
The device alternately transmits non-inverted 

15-bit data and inve~ted 15-bit data (system­
address bit 5 is not inverted, however) . The re­
ceiver re-inverts the inverted data into the origin­
al form and compares it with the preceding non­
inverted data to be sure the two pieces of data are 
identical. Discrimination between inverted and 
non-inverted is achieved by checking the judging 
bit. Reception becomes valid only after the data 
pieces prove identical. 

The PPM system arranges pulses as follows to 
discriminate logic "1" from "0". 

( a) Logic ''1'' ( b) Logic ·0" 

JUL 
W 
Tpf2 

If the interval between two pulses is Tp, the sig­
nal is identified to be logic "I", whereas if it is Tp/ 
2, the signal is identified to be "0". the device thus 
constructs 15-bit serial data as follows. For exam­
ple, a binary code "000010001000000" is con­
verted into a pulse array as follows: 

0000 1000 1 000000 

The following shows bit assignments to data: 

I CI I c21 Cal c.1 Csl c61 c71 Cal c91cIO ICIIICI2IClaIC141 K I 
, SystemVaddress ,,' , D;ta ~ M~sk \ 
, expansion F or data 

decision 

CD System address CI -C5 These bits are 
set up with switch and allocated to different sys­
tem. Up to 56 types of commands and two expan­
sion bit can be transmitted for each system. For 
system address allocation, be sure to contact us. 

® Data code C6-Cn The Data code C6-Cn 
are allocated to key numbers as shown in the fol­
lowing table: 

956 

CH C6 C7 C8 C9 CIO C11 CH C6 C7 C8 C9 CIO Cll 

1 1 0 0 0 0 0 29 1 0 1 1 1 0 

2 ,0 1 0 0 0 0 30 0 1 1 1 1 0 

3 1 1 0 0 0 d 31 1 1 1 1 1 0 
4 0 O. 1 0 0 0 32 0 0 0 0 0 1 

5 1 0 1 0 0 0 33 1 0 0 0 0 1 
6 0 1 1 0 0 0 34 0 1 70 0 0 1 

7 1 1 1 0 0 0 35 1 1 0 0 0 1 

8 0 0 0 1 0 0 36 0 0 1 ,0 0 1 

9 1 0 0 1 0 0 37 1 0 1 0 0 r 
10 0 1 0 1 0 0 38 0 1 1 0 0 1 
11 1 1 0 1 0 0 39 1 1 1 0 0 1 
12 0 0 1 1 0 0 40 0 0 0 1 0 1 

13 1 0 1 1 0 0 41 1 0 0 1 0 1 

14 0 1 1 1 0 0 42 0 1 0 1 0 1 

15 1 1 1 1 0 0 43 1 1 0 1 0 1 
16 0 0 0 0 1 0 44 0 0 1 1 0 1 
17 1 0 0 0 1 0 45 1 0 1 1 0 1 

18 0 1 0 0 1 0 46 0 1 1 1 0 1 

19 1 1 0 0 1 0 47 1 1 1 1 0 1 
20 0 0 1 0 1 0 48 0 0 0 0 1 1 

21 1 0 1 0 1 0 49 1 0 0 0 1 1 
22 0 1 1 0 1 0 50 0 1 0 0 1 1 

23 1 1 1 0 1 0 51 1 1 0 0 1 1 

24 0 0 0 1 1 0 52 0 0 1 0 1 1 
25 1 0 0 1 l' 0 53 1 0 1 0 1 1 
26 0 1 0 1 1 0 54 0 1 1 0 1 1 

27 1 1 0 1 1 0 55 1 1 1 0 1 1. 

28 0 0 1 1 1 0 56 0 0 0 1 1 1 

® Data expansion bits C12, CI3 These bits 
are used to increase available command types. 

@) Data judging bit K This bit K is unique 

to Sharp's remote control system, and is used to in­
dicate whether the preceding data is inverted or 
non-inverted: 

(a) Non-inverted data 

000010001000000 

(b) Inverted data' 
00001 101 

When the data judging bit is set to zero, the de­
vice transmits non-inverted data. When it is set to 
one, the device transmits'inverted data (inversion 
of C6-C14 and K). 



Remote Control Receiver CMOS LSI 

L U 5900 1 Remote Control Receiver CMOS LSI 

• Description 
The LU59001 is a CMOS LSI developed for in­

frared remote contorol receivers. 
Used together with the LR3715M transmitter, a 

remote control system can easily be realized. 

• Features 
1. 56-channel of data can be recognized 
2. The serial or parallel data can be transfered to 

the external system 
3. Time base: 455kHz ceramic oscillator 
4. CMOS process 
5. 20-piri dual-in-line package 

• Pin Connections 

0 

LU59001 

VDD 

R22 

R30 

R21 

R20 

R13 

R12 

R3I 

Rl1 

R,O 

Top View 

-'--~----SHARP-'--'--'-'--"'-'-' 
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Remote Control Receiver CMOS LSI 

• Block Diagram 

Parallel or Serial I/O Port 

lr 
ROM 

(508X8bit) 

1 
l PC 

I 

SR 

'---

r-

.....- S 
P 
'-

RAM 
(32X4bit) 

CG 

~-------------------------------------------{7r-----~6r-------~ 

Symbol description 

Acc : Accumulater C 

Clock Parallel or 
Serial I/O Port 
& Clock 

: Carry F/F 

BL, BM : RAM address register PC : Program counter . 

CG 
SR 

X 

: Clock generator 

: Stack register 

: Temporary register 

• Absolute Maximum Ratings 

Parameter 

Supply voltage 

Input voltage 

Output voltag~ 

Output current. 

Operating temperature 

Storage temperature 

Note 1: Total output high current. 
Note 2: Total output low current . 

Symbol 

VDD 

VIN 

VOUT 

IOH 

IOL 

Topr 

Tstg 

Ratings 

-0.3-+7.5 
-O.3-Yoo+O.3 

-O.3-Yoo+O.3 

120 
20 

-10-+70 
-55-+150 

ALU : Arithmetic logic unit 

SP : Stack pointer 

R [0] - R [3] : Output latch 

Unit Note 

V 

V 

V 

rnA 1 
rnA 2 

t 
t 

LU59001 

Auto 
clear 

.--.-.-----SHARP-.-......... ---....----~ 
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Remote Control Receiver CMOS LSI 

• Recommended Operating Conditions 

Parameter Symbol Conditions 

Supply voltage Voo 

Voo=5V±10% 
Command execution time t 

Voo=3V±10% 

• AC Characteristics of External Clock Input Signal 

Parameter Symbol Conditions 

Input rise time tR Voo=2.7-5.5V 

Input fall time tF Voo=2.7-5.5V 

tL Voo=5V±10% 
Clock pulse width 

tH Voo=3V±10% 

• Electrical Characteristics 

Paramater Symbol Conditions 

VIHI 

VILI 
Input voltage 

VlH2 

VIL2 

VIN=VOO, Voo=5V±10% 
I!HI 

VIN=Voo, Voo=3V±10% 
Input current 

VIN=Voo, Voo=5V±10% 
I!H2 

VIN=Voo, Voo=3V±10% 

Voo=5V±10%, VOH=Voo-2V 
10HI 

VOH=Voo-0.5V 

lOLl 
Voo=5V±10%, Voo=O.4V 

VOL=O.4V 

Voo=5V± 10%, VOH=Voo-2V 
IOH2 

VOH=Voo-0.5V 
Output current 

Voo=5V±10%, VOL=O.4V 
IOL2 

VOL=O.4V 

Voo=5V±10%, VOH=VOH=Voo-2V 
IOH3 

VOH=Voo-0.5V 

Voo=5V±10%, VOL=O.4V 
IOL3 

VOL=0.4V 

t=8,8flS, Voo=5V±10% 
Current consumption lop 

t=8.8flS, VDo=3V±10% 

Note 3: Applied to pins R03, RI0-~13, R20-R23, R30-R32. 
Note 4: Applied to pins ACL, CLl: 
Note 5: Applied to pin ACL. 
Note 6: Applied to pins Roo-Ro2. 
Note 7: Applied to pin R03. 
Note 8: Applied to pins R20-R23. 
Note 9: Applied to pin CL2. 
Note 10: No load status. 

LU59001 

MIN. TYP. MAX. Unit 

2.7 5.5 V 

2 50 

4 50 
fls 

MIN. TYP. MAX. Unit 

0.1 fls 

0.1 fls 
0.2 6.3 fls 
0.4 6.3 flS 

(Voo=2.7V±5.5%, Ta=-10-+70t) 

MIN. TYP. MAX. Unit Note 

0.7Voo Voo V 3 

0 0.3Voo V 3 

VOD-O.5 Voo V 4 

0 0.5 V 4· 

70 250 750 flA 7 

15 70 200 flA 8 

20 60 flA 5 

7 20 flA 5 

10 rnA 6 

1 rnA 7. 
1.6 rnA 6 

0.8 rnA 6 

4 rnA 8 

0.5 rnA 8 

15 flA 7 

8 flA 8 

1 rnA 9 
0.15 rnA 9 

0.6 rnA 9 
0.3 rnA 9 

230 600 flA 10 

120 230 flA 10 

-~"'-''-''''''''''''---SHARP'---~------
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.Remote 'Control Receiver CMOS LSI,. . Lu59001 .................. ....,-.... ---... ......, ........................ ...., ..... ~-
• Oscillator Circuit 

Example Iisi!lg CSB455E (Murata) 

CI=C2=220pF 

Rd=2.2kn 

• Switching Characterlsti.cs (OSC Frequency: 455 kHz) 
(1) Receive signal (DIN) 

Parameter 

Receive signal pulse width 

(2) Serial transfer (with internal clock) 

Parameter Symbol 

RDY ON time tON 
RDY OFF time (DIN-ROY) tOFFl 
ROY OFF time (SDO-RDY) toFF2 
Duration of CKI at high tCKIH 
CKI end .time tCKIE 
CKI standby time tCKISl 
CKO delay time tCKOD 
Duration of CKO at high tCKOH 
Duration of CKO at low 1 tCKOLI 
Duration of CKO at low 2 tCKOL2 
CKO setup time tSTOP! 

Note 11 : For tran'sfer rate of 0.32 ms/bit. 
Note12: For transfer rate of 1.05 ms/bit. 

MIN. 

53 
53 

1 
0 

(3) Serial transfer (with external clock) 

Parameter Symbol MIN. 

ROY ON time tON 2.25 
RDY OFF time (DIN-ROY) tOFF! 53 
RDY OFF time (SDO-RDY) tOFF2 53 
CKI standby time tCKIS2 0.45 
Duration of CKI at high tCKIH 635 
Duration of CKI at low tCKIL 380 
CKI setup time tsTOP2 255 
CKI clock frequency fcKI 100 

(4) Parallel transfer 

Parameter Symbol MIN. 

Data ON time tPDON 
Data OFF time tPDOFF 53 

960 

Unit 
,.,.s 

TYP. MAX. Unit Note 

2 ms 

ms 
ms 

ms 

ms 

52 ms 

635 flS 
285 flS 
80 flS 11 

825 flS 12 
95 fiS 

TYP. MAX. Unit 
ms 

ms 
ms 

52 ms 

flS 

flS 
flS 

920 Hz 

TYP. MAX. Unit 

2.65 ms 

ms 



Remote Control Receiver CMOS LSI LU59001 

• Timing Diagrams 
(1) Receive signal (DIN) 

OON 

(2) ROY ON/OFF timing 

DIN 

ROY ;t-
SOO ____________________ ~n~ ____ ~n~ __ _ 

(3) Serial transfer (with internal clock) 
ROY ~r--------------------------------------

tCKISl tCKIH tCKIE 

CKI 

SOO 

CKO 
I.. ,./ 

tCKOD tCKOH 

(4) Serial transfer (with external clock) 

ROY J 
I tCKIS2 tCKIH tCKIL 

.. 'I' 'I" ~I 
CKI 

SOO J,--...;C;.;;.,6 ----,X C7~~P2 ___ C~8 __ ~Xr----~X~--~C~13---x: 
(5) Parallel transfer 

DIN 

PDli 
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Remote Control Receiver CMOS LSI 

• Functions 
(1) Operation 
The LU59001 is designed for 15-bit PPM sig­

nal reception. For more information. see the de­
scription of the LR3715M Remote Controller 
Transmitter. The LU59001 basically consists of a 
decod-er which decodes PPM signal into binary 
data. formatter. system address check logic. and 
data transfer block. 

(2) Decoder 
Received signal (DIN) is converted into binary 

code according to the conditions shown.in the fol­
lowing table. If an interval. Tp. between pulses is 
in the range of 2.95 msSTp S 52.7 ms. it is iden­
tified as a separator between 15-bit data items. If 
Tp is equal to or larger than 52.7 ms, it is identi­
fied as the end of transmission. 

Conditions Identification 
Tp;;;;O.85ms Noise 

2.95ms;;;; Tp;;;; 5 2. 7._m.c::s_+-__ E_nd-,--"o_f _1--,-5.c::-b'--.itc-d:...:a""ta=--_ 
52.7ms;;;;Tp End of transmission 

OSC frequency: 455 KHz 

(3) Coincidence judgment 
When the device starts reception, it checks the 

system address and mask bit. and performs coinci­
dence check on inverted and non-inverted data. It 
first checks if the received system address. C1-C5, 
matches the preset system address (SYS1-SYS5). and 
verifies that the mask bit is "0". Next the device 
checks coincidence of a non-inverted data item with 
its inverted counterpart. 
'If concidence is found. the device becomes ready 

for data transfer (C6-Cl3) to an external system. If 

coincidence is not found, comparison is made with 
the precedfng or succeeding 15 bit data. Compari­
son is repeated until coincidence is not found_ Once 
the device starts data transfer it no longer decodes 
subsequently received data_ 

(4) Data transfer 
Data transfer formats include serial and parallel 

transfer. If the R03 and R22 pins are both connected 
to VDD. serial transfer is selected when the device is 
reset. In any other case. parallel transfer is selected 
when the device is reset. 

CD Serial transfer 
Serial transfer includes three modes. A mode is 

selected by the Sl and S2 signals applied to the R20 
and R21 pins. The following table shows the modes 
versus Sl and S2 signals (Sl = S2 = 1 is inhibited): 

962 

LU59001 

S2 Sl Transfer mode Transfer rate R01(CKO) R23(CKI) 
0 0 Internal 0_32ms/bit Transfer Request to 
0 1 Clock Mode l.05ms/bit Clock transmit signal 

1 0 
External 1.1-lOms 

Clock Mode Ibit 
High Transfer clock 

OSC frequency; 455 KHz 

(a) Internal Clock mode If a Request to 
Transmit signal (CKI) is applied to the R23 pin when 
the device is in data transfer mode. it starts data 
transfer sequence. The'Roo pin outputs serial data 
(SDO) in the order of C6. C7 ..... C13. and the R01 pin 
provides a transfer clock (CKO). In the Internal 
Clock mode a transfer rate from 0.32 ms/bit to 1.05 . 
ms/bit can be selected using the Mode Select signals 
SI- and S2. 

(h) External Clock mode If an external transfer 
clock (CKI) is applied to the R23 pin when the device is 
in the data transfer mode, it starts serial data 
transfer. The Roo pin outputs serial data (SDO) in the 
order of C6. C7 ... ·C13 in synchronicity' with the 
external clock. The allowable transfer rate is limited 
to 1.1 to 10 ms/bit. 

@ Parallel transfer 
When the device enters the data transfer mode. 

pins Roo. ROI. R02, R03. R20. R21. R22. and R23 output 
parallel data (PDo-PD7). Parallel data bits corres­
pond to received data bits as follows: 

Pin Roo ROl R02 R03 R20 R21 R22 R23 
Parallel 
'Data 

PDo PD1 PD2 PD3 PD4 PD5 PD6 PD7 

Received 
C6 

Data 
C7 C8 C9 CIO Cl1 C12 CI3 

® Data transfer mode 
When the device completes decoding and coinci­

dence check on received data. it enters the data 
transfer mode. Entry into the serial data transfer 
mode is indicated by the RDY signal appearing at the 
R02 pin. 

That into the parallel data transfer mode is 
indicated by the OR output of the parallel data 
(PDo-PD7) (all bits of parallel data are not set at '0' 
at the same time). 

The data transfer mode continues until all data 
has been transferred or for 52.7 ms after serial data 
transfer has been completed. After that. the device 
waits for data reception. 



Remote Control Receiver CMOS LSI 

• System Configuration 
(1 ) Serial transfer 

a 
~ 
"' ,., 
"' .. 
C .... ., 

" >iI 

(2) Parallel transfer 

Ei 
2 
"' ,., 
"' .. 
" ... 
" " >iI 

VDD 

o 

SDo 

CKo 

CKI 

RDy 

~ 

PD. 

PDs 

PD6 

VDD 

0 
PDo 

PDl 

PD7 

PD2 

IPD3 

LU59001 

SYS. SYS3 SYSs 
SYS2 SYSI 

LU59001 

DIN 

SYS2 SYSI 

SYS. SYS3 SYSs 

LU59001 
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Up/pown Counter CMOS LSI with LCD Decoder-Driver' LR3617 

LR3617' Up / Down Counter CMOS LSI with LCD 
Decoder-Driver 

• Description 
The LR3617 isan up/down counter with a de­

coder driver for 31/ 2 digit LeOs. It is best suited 
to tape counters for use in micro cassette tape recor­
ders and VTRs. 

• Features 
1. 3 % digit static LCD 
2. Leading zero suppression 
3. Minus sign floating position 
4. Memory stop 
5. End-of-tape stop 
6.-Single power supply: - 1.5V 
7. CMOS process 
-8. 48-pin quad-flat package 

• Block Diagram 

964 

Segment Output 

Stop Output 

• Pin Connections 
_ N 

~~,§g-tj~ c:Z~r:Z::< 
QQ»»E-<UUUCIlCll 

Nop is connected to the internal circuit. 
To be used in the open state. Top View 

Alarm Output 

Test 
Operation Input 
Count Pulse Input 
Pause Input 
Memory Input 
Up/Down Inpu~ 
Reset Input 
Mode Input 
Initial Set 



Up/Down Counter CMOS LSI with LCD. Decoder-Driver 

• Absolute Maximum Ratings 
Parameter 

Pin voltage * 

Operating temperature 
Storage temperature 

*Referenced to Vss 
Note 1: Applies to Voo, VOOI pins 
Note 2: Applies to VEE pin 

Symbol 
VTl 

VT2 

VT3 
Topr 
Tst~ 

Ratings Unit 
0.3--2.5 V 
0.3--5.0 V 

+0.2-Voo-0.2 V 
-10-+60 "C 
-20-+100 "C 

Note 3: Applies to all input pins except V5S, VEE, VOO, Vaal pins 

• Operating Conditions 
Parameter Symbol Ratings Unit 

Supply voltage * Voo• VOOt -1.3--1.8 V 
Input voltage * VIN O-Voo V 

Note 4: Do not allow a sudden change to occur even within the rated value. 
Note 5: Applies to SCK, SACL, SMEN, SPAl!, SOPR, SALM, SON, SR pins 

• Electrical Characteristics 
Parameter Symbol Conditions 

Current consumption (Ioo+Iootl 
All input pins V S5, 

fose=64kHz, with no load 

Input voltage 
VIH 

VIL 

Input current 
IIIl VIH=OV 

ILL VIL =Voo 

Note 
1 
2 
3 

Note 
4 

5 

CR oscillator frequency fose Rt =5.1k!l, R2 = 150k!l, C=47pF 

Output current 1 
IOHl Vo][=-0.5V, VEE =-3.0V 

lOLl VOL =-2.5V, VER =-3.0V 

Output current 2 
IOH2 VoH =-0.5V, VER =-3.0V 

IOL2 VOL =-2.5V, VE =-3.0V 

Output current 3 
IOH3 VolI=-OAV 
IOL3 VoL =-1.1V 

Note 6: Total power consumption at fosc=64kHz 
All output pins open 
All input pins connected to the V 55 pin 
VOOI pin connected to Voo pin 

Note 7: Applies to all input pir,s except V5S, VUOI, 
VOO, VEE, CRI, CR2, CR., pins 

O.lpF 

MIN. 

-0.3 

32 
10 
10 

100 
100 

10 
10 

+ 

Note 8: The constant values shown in the right figure are used in the 
oscillation circuit. 

O.lpF 
,I-

Note 9: Applies to segment output pins 
Note 10: Applies to common output pins 
Note 11: Applies to STP, ALM pins 

LR3617 

I 

TYP. MAX. Unit l Note 

13.5 25 pA ) 6 

Voo+0.3 
V 7 

5 pA 7 
5 

48 64 kHz 8 

pA 9 

pA 10 

pA 11 

DDCr 

DDC2 

Vss 

VEE 

.-----.-----SHARP.--..----~---
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Up/Down Counter CMOS LSI with LCD Decoder-Driver LR3617 

• Sample Displays and Font 

0 1 2 3 4 5 6 7 8 ,-, , -I -, , , ,- ,- -, I-I 

'-, , ,- -' -, -' , 7 , I 7 

Sample display 1999 
, , , '-I , -' .=, 

-120 
, -I , ,-

-20 , I 

0 

M30 M -' -' 
• Count Function 

(1) Count range 

Shown below are the count methods. 

Up' count Down' count 

-1999 

t 
-1998 

t 

-2 

t 
-1 

t 
0 

t 

2 

t 

~ 
1998 

~ 
1999 

1999 

t 
1998 

t 

2 

t 
1 

t 
0 

t 
-1 

t 
-2 

t 

-1998 

~ 
-1999 

9. 

, I 

,-, 
-' 
" L' ,-, 
L I ,-, 
'-' ,-, 
'-' 

(2) Count input cycle 
The count input signal waveform is as follows. 

TH: 5ms (MIN. ) , TL : 5ms (MIN.) 

(3) The relationship between count input, 
count content, and display 

The LR3617 changes its display. output each 
time 3 pulses get applied to the count input pin. 

(4) Count input recognition 
The LR3617 recognizes as one count pulse en­

tered a transition that occurs in the up-counter 
mode when the counter input pin SCK connected to 
V S5 is to be reconnected to V 00 (or open) or a tran­
sition that occurs in the down-counter mode when 
the count input pin SCK connected to V 00 (or open) 
is to be reconnected to V ss. 

Up . counter 
display 

Down' counter 
display 

(5) Up/down input 
The LR3617 works as a down-counter when the 

up/ down input pin is connected to V ss, and as an 
up-counter when the up/down input pin SON is con­
nected to V DO (or open). 

With the stop signal output pin STP at V S5 level 
due to the tape end mode (discussed later) or the 
memory stop mode (discussed later) operation, 
when the up-down input pin SON connected to V DD 
(or open) is to be reconnected to V ~s, the state of 
the stop signal output pin STP will be inverted to 
produce V DO level output. 

(6) Counter reset 
Connecting the reset input pin SR to V S5 resets 

the counter content to O. Note that the counter does 
not operate with the reset input pin SR connected to 

Vss· 

• Memory Stop Mode 
(1) Memory stop mode and its resetting 
When the memory input pin SMEM connected to 

V 00 (or open) is to be reconnected to V ss, the mem­
ory stop mode will be entered, and M sign be dis­
played on LCD. 

In memory stop mode, when the memory input 
pin SMEM connected to V DO (or open) is to be recon-

-----....-.----.-~-SHARP ----------...-.:-
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Up/Down Counter CMOS LSI with LCD Decoder-Driver LR3617 

nected to V ss, the memory stop mode will be reset 
and the M display on the LCD will disappear. 
Altering the memory input pin SMEM connection 
does not affect the counter content. 

(2) Memory stop mode operation 
When the counter content changes in memory 

stop mode from the value other than 0 to 0 (when 2 
pulses are applied to the count input pin after the 
display has turned 0, in the case of display chang­
ing from 1 to 0, or when the display turns 0 in the 
case of display changing from -1 to 0), the stop 
signal output pin STP will produce V ss level out­
put. However, in the case of counter content change 
from the value other than 0 to 0 due to reset input 
SR" the stop signal output pin STP will not go Vss 
level and stays at V DD level instead. 

When the stop signal output pin STP produces 
V ss level output due to the counter content change 
from the value other than 0 to 0, the memory stop 
mode will be reset and with it the M display on the 
LCD will disappear. 

With the counter content at 0, the memory input 
pin SMEM connected to V DD (or open) is reconnected 
to V ss to enter the m~mory stop mode. 

And the stop signal output pin does not produce 
V ss level output but stays at V DD level. 

The reset input SR does not affect the memory 
stop mode. 

The memory input pin SMEM is always in effec­
tive operation as long as the LSI is supplied with 
power. The timing of the reset input SR and the 
memory input SMEM is as follows. 

SR ~--------r 
I , 

SMEM~ ___ ~ 
I I I J 

: : I l 
Counter contents -------1: reT ~ 

(Display) --------Lf---'--~ : 
Memory stop mode ru--u~ 

(M display) 

• Tape End Detection Function. 

When no pulse has b.een applied to the counter 
input pill SCK for 4 - 8 seconds with V ss level input 
being applied to both the operation input pin SOPR, 
and the pause input pin SPAU, it will be decided 
that it is the tape end to be followed by the opera­
tions described below. 

(1) Tape end stop mode 
The tape end stop mode is a state in which the 

mode input pin SALM is connected to VDD (or open). 

And when it is decided that it is the tape end, the 
stop signal output pin STP will produce V ss level 
output. Changing the operation input pin SOPR from 

V DD to V ss level with the stop signal output pin 
STP at V ss level in the tape end stop mode, the 
state of the stop signal output pin will be inverted 
to produce VDD level output. 

(2) Tape end alarm mode 
The tape end alarm mode will be entered when 

the mode input pin SALM is connected to V ss. And if 
it is decided that it is the tape end, a 500 -1000Hz 
pulse will be applied to the alarm signal output pin 
ALM. 

When the operation input pin SOPR is turned V DD 
level with a 500-1000Hz pulse being applied to 
the alarm output pin ALM in the tape and alarm 
mode, the alarm signal output pin ALM produces 
V DD level output. However with the STP at V ss 
level output, the ALM output is disabled. 

(3) Operation input (SOPR) 
When the tape recorder is in PLAY, RECORD, 

FF, REW, CUE, REVIEW state, or in operation, 
V ss level input is applied. And when the tape re­
corder is out of operation, V DD level input is ap­
plied. 

(4) Pause input (SPAU) 
To be connected to V ss when the tape recorder is 

in normal operation, or to be connected to V DD (or 
open) when the tape recorder is out of operation or 
in the pause state. 

When no pulse has been applied to the count in­
put pin SCK for 4-8 seconds with the pause input 
pin connected to V DD (or open), nor is it decided 
that it is the tape end. 

(5) Tape end alarm display 
Tape end alarm mode allows for the mode indica­

tion in LCD static display. 

(6) Chatter killer 
The LR3617 has its operation input pin SOPR, 

pause input pin SPAU, mode input pin SALM, up­
down input pin SDN, memory input pin SMEM, reset 
input pin SR, and count input pin SCK equipped 
with built-in chatter killers, the timing of which is 
shown in the figure below. 

LSI input 
LSI 
acknow ledgement 

, , , , , , , , I I , , I ' , I ' I I ' • t 
In the case of an input pin other than SCK (3.9-7.8ms/div) 

LSI input 

LSI 
acknow ledgement 

!, "" I I!,,!, , 

In the case of SCK (O_25-0.5ms/div) 

.-.-.--.----SHARP--------..-.· 
967 



\ 

Up/down Counter CMOS LSI with LCD Decoder-,Driver LR3617 

(7) Initi.al set 
By connecting the initial set input pin SACL to 

VDD, the internal LSI and each output will be in­
itialized as follows. 
Counter display 0 
Memory stop function reset (therefore no M .dis· 
play) 

• System Configuration 

VDD -_-... 1----.--. 

LR3617 

Alarm 

VDD-~---~~-~ 

968 

Stop signal output pin STP VDD level output 
Alarm signal ou(put pinALM V DD level output 

The LSI retains the state as described above 
with the initial set input pin SACL connected to 
VDD• 

Co : For chatter killer of input signal 
C 1 : For setting clock frequency 
C2 : For level shift coupling 
C3: For smoothing after level shift 
C 4 : For initial set 
C5 : For power supply hold 
R 1 : F or setting frequency 

~: ~ } For regulating current 



VTR Data Back CMOS LSI LR3727 

LR3727 VTR Data Back CMOS LSI 

• Description 
The LR3727 is a CMOS LSI which provids date 

informations on video recordings. 

• Features 
1. Date information data store function 

(4-bit parallel BCD code) 
2. Data display function 
3. Single power supply: + 5V 
4. CMOS process 
5. 36-pin quad-flat package 

• Block Diagram 

Display Data 
Output 14 

Display Inhibit 15 

• Pin Connections 

Data Input 

Top View 

25 Horizontal 
Position 

2 Display Time 
22 Display Start 

Vertical 
Position 

Vertical sync. 
Signal 
Input Switching 

~---t13 Clock Input 
(oo)W@X!9--~ 

Data Select 

---~---------------SHARP--'----'-~'-' 
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VTR Data Back CMOS LSI 

• Absolute Maximum Ratings 
Parameter Symbol Rating Unit 

Supply voltage * 1 VDD -0.3-+7.0 'V 

Input voltage'" 1 VIN -0.3-(VDV +0.3) V 
Pin current 

Power consumption *2 

Operating temperature 
Storage temperature 

* 1 Referenced to GND 
*2 Ta=60t 

• Operating Conditions 
Parameter 

Supply voltage * 1 

Input voltage * 1 

External oscillation 
resistance 

I 

PD 
ToDr 

Tst• 

Symbol 

VDD 
VIN 

Rcp 

• Electrical Characteristics 

Parameter 

Current consumption 

Input voltage 

Input current 1 

Input current 2 

Output voltage 1 

Output voltage 2 

Output voltage 3 

Clock oscillator frequency 

Note 1: Applies to all input pins 
Note 2: Applies to Do-D3 pins 

Symbol 

IDD 

VIH 
VIL 

IJHl 
IILl 

IIH2 

IIL2 
VOHl 

VOLl 
VOH2 
VOL2 
VOH3 
VOL3 
fcp 

Note 3: .Applies to input pins except Do-D3 pins 
Note 4: Applies to HCR, TCR pins 
Note 5: Applies to Sl -S, pins 
Note 6: Applies to DOliT pin 

±10 mA, 

450 mW 
-10-+60 "C 
-55-+125 "C 

MIN. TYP. MAX. 

4.5 5.0 5.5 

0 VDD 

3.3 

Conditions 
In display mode, Rcp =3.3k!l 

Standby mode 

V]N=5.0V 

VIN~ 
VIN=5.0V'-~>.P 

VIN=OV 
5.0V at 1M!l 

IOL =lmA 
5.0V at 1M!l 

IOL =lmA 
IOlI=-lmA 

IOL =lmA 
External resistance= 3.3k!l 

LR3:r27 

Unit 

V 
V 

k!l 

(VDD=5.0V, Ta=25°C) 

MIN. TYP. MAX. Unit Note 

5.0 mA 
0.1 

4.0 5.0 
V 1 

0.0 1.0 
0.0 1.0 

I'A 2 
-100 

0.0 1.0 
I'A 3 

0.0 -1.0 

4.0 5.0 
V 

0.0 0.5 
4 

4.0 5.0 
V 5 

0.0 1.0 
4.5. 5.0 

V 6 
0.0 0.5 
2.5 3.0 3.5 MHz 
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VTR Data Back CMOS LSI 

• Operation 

(1) Data store operation 

( i) Input data switch (CNT pin) The input 
data switch input pin is a pin that switches the way 
the input data is taken in. As will be shown later, it 
is suited for data setting by digital switch when 
this input pin is "Low" and for reading in the data 
from the external LSI when it is "lIigh". 

(ii) Input data select outputs (SI ...... S6 pins) 
As will be shown later, these outputs produce 

the output of strobe signal for each digit when the 
CNT pin is "Low" and produce the output of inter­
face signal for the external LSI when the CNT pin 
is "High". 

(iii) Data input (Do ...... D3 pins) Enter the data 
selected by the data select outputs. The data inputs 
is by entering 6 times serially negative logic paral­
lel BCD codes with each dight consisting of 4 bits. 
The data input is in the following order: 10 years' 
digit, 1 year's digit, 10 months' digit, 1 month's 
digit, 10 days' digit, and 1 day's digit. 

Note that with each data, the Do pin is LSB, and 
the D3 pin is MSB. 

(iv) Data clock input (DCLK pin) Enters 
the fundamental clock input for data transfer when 
the CNT pin is "High". This clock sets up the data 
transfer timing. With the CNT pin "Low", zero 
blanking input for the 10 months' and 10 days' 
digit occurs. When the DCLK pin is "High", zero 
blank is enabled. And when it is "Low", no zero 
blank is enabled. Note that zero blank is disabled 
when the CNT pin is "High". ' 

(2) Display operation 
( i ) Horizontal sync signal and vertical sync 

signal input (HSYNC, VSYNC pin) 
To synchronize the picture, the positive-going 

horizontal sync pulse and vertical sync pulse are to 
be applied to these input signal pins. The pulse 
width required is more than Ips for the horizontal 
pulse, and more than twice the horizontal pulse 
width for the vertical pulse. 

(ii) Horizontal positioning (HCR pin) 
Input pin for the time constant of the one-shot 

multi vibrator positions the horizonal display in 
the picture. By varying the time constant of the ex­
ternal CR, horizontal display position can be 
changed. 

(iii) Vertical positioning (Vl ...... V126 pins) 
Input pins for positioning. The level of this pin 

determines the vertical display position. 

V12B V64 V32 VI6 VB V, V2 VI set value 
L L L L L L L H 1 

L L L L L L H L 2 

L 

I 
H 

I 
H 

I 
L 

I 
L 

I 
L 

I 
H 

I 
H 

I 
99 

L H H L L H L L 100 
" 

" 

I I I I 
H H H H H 

I 
H 

I 
H 

I 
L 254 

H H H H H H H H 255 

Set value=128' V12B+64' V6.+32· V32+16' VI6+8' VB 
+4' V.+2 • V2+VI 

Through the combinations in the table above 
any set value can be selected from 1 to 255. Th~ 
display starts in the position (set value + 4) scan 
lines from the fall of VSYNC. 

(iv) Oscillator input and output (OSGN, OSCoUT 
pins) The frequency of the built-in oscillator is 
determined by the external resistor connected be­
tween these pins. The oscillator frequency of this 
oscillator determines the horizontal size of the 
character. 

(v) Display time input (TCR pin) Input pin 
for time constant of one-shot multivibrator' that de­
termines how long the characters shall be display­
ed on the screen. By varying the time constant of 
the external CR, display time can be changed. 

(Vi) Display data output (DouT pin) Display 
data output pin that produces "Low" output when 
no character is being displayed and produces 
"High" or "Low" output according to the display 
when character(s) is(are) being displayed. 

(Vii) Display blanking input (BL pin) Input 
that disables the display data output (DOl'T pin). 
When this pin goes "High", the DOtTT pin always will 
go "Low" level. This pin only disables the DouT out­
put and does not affect the internal working of the 
LSI. 

~ii~ Display start input (START pin) Input. 
for not only starting to read external data into the 
LSI but also for displaying this data on the screen 
after the data is read. 

When this input changes from "Low" to "High", [ill 
the one-shot multivibrator that determines the dis- 10; __ = 
play time will be triggered. 

The data display time is determined by the time 
constant of the CR externally connected to the dis­
play time input pin. 

--~--'-'---SHARP'-'-------
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• Display 

The display is a total 6-digit, I-line display of 
year, month, and day each consisting of 2 digits; 
The character organization and character array 
are as follows_ 

D3 Dz D, Do Indication 

High High High High [OJ 
High High High Low ~ 
High High Low High 2 
High High Low Low 3] 
High Low High High % 
High Low High Low §J 
High Low Low High [§ 
High Low Low Low , 
Low High High High [8J 

·LR3727 

P3 D2 D, Do Indication 

Low High High Lbw ~ 
r-----' 
I I 
I I 

Low Low Low Low : (blank): 
I I 
I I 

L _____ J 

(1) Character organization 
The display character is of 5 X 7 numerics and 

dots that separate year, month, and day. The dots 
are fixed and not erasable. 

(2) Character array 
The character organized as described above will 

be displayed in array as follows. And the character 
size, and spacing are as shown in the figures A and 
B. 

A : Approx. 550ns (when the frequency of the 
built-in oscillator is 1.8MHz) 

B : Scan line_ ... _.3 lines/field 

Character array 

o 

Display of October 25,' 81 

• Description of Operation 

(1) On application of the source voltage Voo, 
the capacitor externally connected to the timer T 
starts charging. And when the pulse is applied to 
each of.the VSYNC and HSYNC pins, display func­
tion is enabled. The display this time is not consis­
tent, but most of the time, only the dots that sepa­
rate the digits are displayed and the characters 
that would otherwise follow get blanked. 

No input signal should be applied prior to pow­
er-up because the LR3727 is of CMOS structure. It 
should be remembered that source voltage should al­
ways be kept turned on because of the LSI's small 
current consumption except when displaying. 
When the capacitor externally connected to the 
timer T finishes charging, the LR3727 will go into 
the standby mode. 

(2) Apply.the horizontal sync pulse and vertical 

-.-.-..-.-------SHARP ----------
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sync pulse to the HSYNC and VSYNC pin respec­
tively. Until the START signal is applied, the 
whole LSI is in static state and retains the initial 
state with the DouT pin "Low", oscillator in static 
state, Sl-SS in high impedance state ("High"), and 
each of the time constant input pins (TCR pin, HCR 
pin) in high impedance state ("High"). 

VSYNC pin~...J"L.......fl 

START pin ~i-------------~i------:---

mined by the time constant of the CR externally 
connected to the TCR pin. Therefore, if the TCR is 
left connected to GND, the operation time of the LSI 
will be infinitely long and go into continuous dis­
play. (However, if the CNT pin is "High", the dis­
play data will be read into the LSI only once im­
mediately after the START signal input. Even in 
continuous display, the START signal should be 
entered again to alter the display.) 

TCR pin ----, : . ~~ : 
I 

TP signal -.l I (I: r--- LSI function TP -: 

(3) Vary the START input pin from "Low" to 
"High" to enter the START signal. As shown in the 
following figure, the TP signal is generated in the 
LSI while the TP signal is in sync with the VSYNC 
signal. More than 1 JL s of the width START input 
signal is required. The TP signal width is deter-

(4) On the top signal going "High", the external 
data will be read into the LSI with the timing as 
shown in Fig. 1 and Fig. 2. In the data read timing 
chart, the CR time constant of the TRC pin (or TP 
signal output time) is shown to be long enough com­
pared to the vertical sync signal cycle (longer than 
2 cycles). With the CR time constant of the TCR pin 
short (shorter than the vertical sync signal cycle), 
the complete external data cannot be read into the 
LSI. 

The HP signal in the timing chart just discussed 

HSYNCpm ~~ __ ~L __ ~~ __ ~~ __ ~~~'L-~'~~I~-4I __ ~ __ ~~ __ ~~!L-~I~-4I~~ __ ~L __ 
I I I I I I I I I I I 1 I 
I I I I I I I I I I I I I I 

START pin ~r--r--rl --r--r--:--1--r-l--t--~-T--1--i--~1 --
! ! 1 I 1 I I I I I I I I 

VSYNC pin 'I: I I : : : I I I I : ! I I 
TP' signal J I I 1 1 I I I I I I 

I I I I I I I I I I I 
I I I I I I I I I I 1 

HP signal _____ .I. 

I I I 
------~I I I I I---! I I 

1 i I 

S2 pin ---------+-......,~ : ! 

-----------~~I~..,l ir' __ ~:I--~~~ __ --------------------
Sa pm ~ 

I I 

HI 
I I I I --------~~+-~~II~U~~·-------------------

S5 pin 
I I I I 

I I ~I I 1 I I 1---------------------
1 I I -

I 1 I I I I I I 

Do-D3 pms aOOZ77710zwm t • * t tJpmIMWl77ZmmmOV77m 
\ 110· II flO II I 10 I I . 

1 ,I " ~ " "Iday'si D 't C years year s months month s days d' 'I D 't Care 
on are digit digil digit digit digil IgJ . on 

S1 pin 

S6 pin 

Fig. 1 Data read timing (eNT pin "Low") 

.-~----.-~---SHARP~-----.---

973 



VTR Data Back CMOS LSI LR3727 
.... _ ..... .-...... NII-.. ~_ ..... .-. ..... _ ......................... _ 

Start pin ---fI-' ----------------------------
I , 

DCLK pin , 

_--;. __ .... 11 
VSYNC pin I , , 

_ ....... -_ ... 11 TP signal , • I 
I 

SI pin -"'T'".....,~ 

S2 pin, --+----+--, 

I' , , 

S3 pin, ---iL.----+---+-~r_-+_-"'T""-_+-__1 

S. pin ------+,---1 
, 
, 

S5 pin ------+,--.,~___1 , 
I 

! I I I I I 
I I I I ,. . 

S5 pin 

I I I , I I , 
Do - D 3 pins""'''''''''''''''''77'77'77:'77:'77:'77:'77:~ 

I 10 II ear's pO II I 10 I Ida 's I 
Don't Care I years' I ~. ,months' I month's I days' I d'! I Don't Care 

digit gtt digit digit digit 19tt 

Fig. 2 Data read timing (eNT pin "High") 

is a signal in sync with the rise of the horizontal 
sync signal applied to the HSYNC pin and has a, 
pulse width that is determined by the time constant 
of the CR externally connected to the HCR pin. 
Duty varies with the horizontal display position on 
the screen. 

The external data applied to Do - D3 pins goes 
into sync with the rise of the horizontal sync signal 
applied to the HSYNC pin when. the CNT pin is 
"Low", or goes into sync with the rise of the clock 
applied to the DCLK pin when the CNT pin is 
"High", to be read into the LSI. Note that while the 
LSI is reading external data, the display gets blank­
ed and therefore the DouT pin maintains "Low". 

The external data read into the LSI is a 6 char­
acter data and is stored in a 6 X 4 shift register. 

The data for the dots that separate each digit will 
be set up in the LSI as fixed data. These character 
data o~ fixed data are to be through the multiplexer 
to the character generator. 

(5) The data read time is followed by the di,s­
play time if the TP signal is "High". The display 
time lasts while the TP signal maintains "High" and 
comes to an end when the TP signal goes "Low". 

During the display time, it is so designed, the V 
address counter counts the HP signals (the pulse 
width of which is determinerl by the time constant 
of the CR externally connected to the HCR pin) that 

. is in sync with rise of the horizontal sync signal 
applied to the HSYNC pin, collects out of the char­
acter generator the character data output produced 
du'ring each horizontal scan time, and produces 

--------------SHARP---.-.....-r ........... .---
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serially through the 5-bit shift register the charac­
ter outputs one by one at the DouT pin_ 

In the meantime, the H address counter counts 
the timing pulses HC that occur during 1 horizontal 
time to construct a character address and transmit 
6 character data and 2 dot data to the character 
generator. 

The oscillator operates only part of the horizon­
tal time (when HP is "Low") where display is to be 
performed, to generate not only 5-bit shift register 
data but also the clock for the timing circuit and 
load sequentially 6-character 2.:dot data into the 
5-bit shift register. 

LR3727 

Fig. 3 shows the timing chart of the 1 field im­
mediately after data read. One character is divided 
into 7 parts with each part displayed during the 3 
horizontal scan lines per field so that vertical size 
of one character is 21 horizontal scan lines high 
per field. During the display time, this operation 
repeats with each input of vertical sync signal ap­
plied to VSYNC pin. 

Fig. 4 shows the timing chart of 1 horizontal 
time during the display. One character is di~ided 
horizontally into 5 parts so that their signal out­
puts will be produced from the DouT pin. 

H.SYNC n. 
pm ....,'-f~,IL..~L-fIL.-~L-1I"--~L..-IL--IIL...-iL~iL-~L.-!'L.-~L..-!'-' .... -1L~ 

HP signal -1"\ ' , 
VSYNC : 
pin ~~f--~~-~~~~4-~-~!-+--+-~~~~4-~-+--+-r--t~~~-1--i----, . 

I 

VPsignal ----,L-~-r-~~~4--4-+__+i-~-r-~~~--~-+-+-~-r-ii~-i--t-~---

Oscillation 
interval 

I 
I 
I , 
I 
I 

DOUTpin __________ ~ 

1 
2 
3 
4 
5 
6 
7 

Fig. 3 Display timing in 1 field (TP signal = "High") 

HSYNCpin -1l~ ________________________________________________________ __ 

HPs~al~ ____________________________________________________________ __ 

oSCouTpin 

HC signal 

DOUT pin IIIIII arm 0 arm ann 0 mm arm 0 

II~II~II~ 
Fig. 4 Display timing in 1 horizonal time (TP signal = "High") 
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• System Configuration 

VDD or GND 

Horizontal 
sync signal 

Vertical 
sync signal 

Start signal r 
Set 10th digit of the year 

Set last digit of the year 

Set 10th digit of the month 

Set last digit of the month 

Set lOth digit of the day 

Set last digit of the day 

VSYNC 

START 

LR3727 

OSCIN,OSCOUT 

CNT 

VDD 

LR3727 

VDD (+5V) 

GND 

;;-0 

Output 

'-'-"'-'~~-'---SHARP---------
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Phase Locked Loop Frequency Synthesizer CMOS LSI LR3652. 

LR3652 Phase Locked Loop Frequency Synthesizer 
CMOS LSI 

• Description 

The LR3652 is a CMOS LSI designed for PLL 
frequency synthesizer AM/FM radios. It can be 
controlled directly by the Sharp 4-bit I-chip 
SM-4A or SM-5A microcomputers. 

• Features 

1. Reference frequencies 
FM mode 

2.25kHz, 2.5kHz, 12.5kHz, 25kHz, 50kHz 
AM mode 

1kHz, 4.5kHz, 5kHz, 9kHz, 10kHz 
2. Frequency division ratio: 113 - 11999 
3. FM mode: pulse-swallow type 
4. Charge-pump output port and an N-channel 

open drain transistor are contained for use in 
LPF amp. 

5. 5-bit input ports 
6. Time base: 3.6MHz crystal 
7. Single power supply: + 3V 
8. CMOS process 
9. 22-pin dual-in-line package 

• Block Diagram 

Strobe 

FM Local 
OSC. 
Frequency 

AM Local 
OSC. 
Frequency 

• Pin Connections 

OSCoUT' 9 

OSCIN 

Programmable Divider 

Programmable Counter 
for Prescaler Control 

GND 
Co 

Cl 

NC 
C2 

NC 
C3 

NC 
FM 

AM 

PSC 

Top View 

4 Lock Detector 

Prescaler 
Control 
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Phase Locked Loop Frequency Synthesizer CMOS LSI LR3652 
__ .-.-.-.-.-.-.-.-.-.-.-.-.-r ....... .-...... .-

• Absolute Maximum Ratings 
/ Parameter Symbol Ratings Unit Note 

Supply voltage VDD -0.3-+6.0 V 

External voltage Vee -0.3-+18 V 1 

Input voltage VIN -0.3-+6.0 V 

Current consumption IDD ±10.0 rnA 2 

Output current lOUT ±2.0 rnA 2,3 

Operating temperature Topr -20-+60 V 

Storage temperature Tst" 
-55-+125 V 

Note 1: Applies to DI. Dz pins. 
Note 2: The direction of flowing into the LSI is defined as positive, and flowing out of the 

LSI as negative. 
Note 3: Applies to output pins. 

• Operating Conditions 
Parameter Symbol MIN. TYP. MAX. Unit 

Supply voltage VDD 2.7 3.0 3.3 V 

External voltage Vee 0.0 15.0 V 

Input voltage VIN 0.0 VOD V 

Oscillator frequency fose 3.6 MHz 

• Electrical Characteristics 
Parameter Symbol Conditions 

Supply voltage VDD 
fose= 3.6MHz 
FM or AM=3.0MHz, 0.3V p - p 

Current consumption IDD 
fose=3.6MHz, output pin open 
FM or AM=3.0MHz, 0.3Vp - p 

Input voltage 
Vm 
VIL 

Input current 
1111 

VIN=3.0V 
IlL 

Input frequency fIN Sine wave VIN =0.3Vp - p 

VOH1 Connects to VDD at 100kO 

VaLl IOL = 100 pA 

VOH2 IoH = -200 pA 

Output voltage VOL2 IOL = 200 pA 
VOll3 IOlI =-200pA 

VOL3 IOL =200 pA 

Note 

1 

MIN. 

2.7 

2.6 

0.0 

3.0 

2.6 

0.0 

2.6 

0.0 

2.6 

0.0 

VOll4 
Vee=15Vat 100kO 

14.80 
with G1 and G2 grounded 

VOL4 ' 

Oscillator freq uency fose 

PSC delay time 
TLH 

TilL 

Note 4: Applies to Voo pin 
Note 5: Applies to ST, Co, CI, C2, C3, pins 
Note 6: Applies to AM, FM pins 
Note 7: Applies to LK pin 
Note 8: Applies to PSC pin 
Note 9: Applies to CP, CPz pins 
Note 10: Applies to OSCIN, OSCOUT pins 

IOL = LOrnA, 
with (;1 and Gz grounded 

0.0 

3.6 

VIN =3.0MHz, sine wave 

0.5Vp - p 

(VDD=3.0V, Ta=25"C) 

TYP. MAX. Unit Note 

3.0 3.3 V 4 

2.5 5.0 rnA 4 

3.0 
V 

0.4 
5 

1.0 
pA 5 

-1.0 

MHz 6 

3.0 
V 7 

0.4 

3.0 
V 8 

0.4 

3.0 
V 9 

0.4 

14.95 15.00 

V 1 

0.4 

MHz 10 

300 
8 

300 
ns 
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• How to Use Pins 

(1) OSCIN, OSCOUT (Crystal oscillation) 

ST 

1 

2 

3 

4 

5 

6 

OSC1N OSCOUT GND 

Co 

Crystal 
3.6MHz 

MF 

P3l 

P21 

Pll 

PI 

Cl 

Ml 

P3Z 

PZ2 

PIZ 

P2 

"Low" "High" 

Co 

C2 C3 

M2 Ma 

P33 P3' 

P23 P2. 

PI3 P14 

P3 p, 

"Low" "High" 

Reference frequency (kHz) 

Programmable counter for counter range 
prescaler control .................. = 4 

If a prescaler with its frequency dividing ratio 
switchable between 1/40 and 1/44 is used: 

Mode ................................................... ·····.· ... ·················FM 
Channel space ····················································10OkHz 
Frequency dividing ratio .................................. 1/123 
Count range of the counter for prescaler .................................. 4 

Function 

With MF "Low" and "High", AM mode and FM mode respectively. 

For Ml - M3, refer to the other table. 

P31-P3' set the frequency dividing ratio for the 100's digit of the 

programmable counter. 

P21 - P2. set the frequency dividing ratio for the 10's digit of the 

programmable counter. 

PIl - PI. set the frequency dividing ratio for the l's digit of the prog-

rammable counter. 

PI-p, set the count range of programmable counter for pulse swal-

lowing. 

Indicate the end of data input and data latch. 

(2) Co, C" C2, Cs, ST 
MI Mz M3 

FM mode (MF"Higb") AM mode (MF"Low") These are the data input pins for selecting FMI 
AM, setting reference frequency, FMI AM input 
frequency dividing ratio, and the count range of 
programmable counter. The following 2 different 
data inputs are available. 

"Low" 

"High" 

"Low" 

"High" 

"Low" 

"Low" "Low" 2.25 1.0 
"Low" "Low" 2.50 4.5 
"High" "Low" 12.50 5.0 
"High" "Low" 25.00 9.0 
"Low" "High" 50.00 10.0 

FM mode 
25kHz 1 2 3 4 Latch I" _:E !lIe: alE _Iii!! -I. ;IIi 
Iii iii i 
II~il Col I 1 1 
I I I I 
I 1 I 1 1 I 

Cl~ 
I 1 Iii 1 : 

Cz~ 
: 1 ; 1 I 1 1 
1 I 111 n e3 1 ! I I ~ 

:~r-Jrl~ri~ 
ST~ LJ LJ ~ !-.J LJ I 

1 1 1 1 
.1 14 .! I~ 
t;<;2t<s t;<;2t<s 

The input described above provides 
Mode ................ · .. ·· .. · ............ ·· ........ · .. ·· .. · .......... · .. · .. ·· .. ·· .. FM 
Phase comparision frequency ...................... · .. ·25kHz 
Programmable counter for frequency deviding 
FM,AM input ...... ratio = 11123 

( i ) Using 4-bit data and strobe The data 
will be read into LSI by strobe function after 4-bit 
data is set. It takes 6 times of strobe to complete 
data reading. 

(ii) Using one pin each for data, strobe, and 
latch 20-bit data is entered serially through 
the data input pin Co. With one strobe, the data is 
read one bit and will be latched by the C1 input 
after data reading is completed. C2 and C3 shall al- . 
ways stay at "High" level. 

ST 10 

Co P23 

ST 20 

Co PI 

.---------sHARp.-............ -...--.-------
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PhaSe Locked Loop frequency SyntheSizer CMOS LSI LR3652 

Latch 
~S+M~Ml~MF+P .. -l j.P.-P~ I, r---t-+--I I '~ ~ ____ .J I I I 

H : ! 1-----"-- I I I 
I I I I I ' : I ri 
I I I : I I I 
I I I i -- i , I 

~:::::::J.J1.Ji...W 
1 I I I I I I 

--r--;-- -++-- --+-t-l---
t;O;:2,us . t~2,us t, t;O;:2,us 

(iii) _ FM, AM (Station originatng input) 

I I 
TCI TC2 

FM AM station 
prescaler originati?n 

(iv) CP" CP2, G1, G2, D" and D2 

(Constitute a low pass filter circuit) 

(v) LK (lock output) 

Goes "High" (the transistor turns off) if the PLL 

loop is locked. 

(vi) PSC (~rescaler control output) 

• Reception Frequency Range (1) 

Band Area MF Ml M2 

Japan "High" "High" "High" 

FM 
USA "High" "Low" "Low" 

Europe "High" "Low" "High" 

Japan "Low" "High" "High" 

AM USA "Low" "Low" "Low" 

Europe "Low " "High" "High" 

* 1 Count range of prescaler control counter 

M" 

"Low" 

"High" 

"Low" 

"Low" 

"High" 

"Low " 

I, GND. LK Voo 

Station ---f 
o:ig inating 
signal 

IF,~J 
Prescaler r'! 

PSCL---r--..J 
LR3652 

Frequency dividing ratio Comparison frequency 
1165-1179*2 

25kHz (4-2)*1 

1149-1159*2 

(4-3)*' 
50kHz 

11196-11229*,2 
12.5kHz , 

(6-0)*' 

11109-11228 9kHz 

1180-11184 10kHz 

11109-11228 9kHz 

* 2 When to be used in the FM mode, an IC that, as a prescaler, allows frequency dividing ratio to be switched between 1140 and 
1/44 is used. 

• Reception Frequency Range (2) 

Band Area Reception frequency range Intermediate frequency Station originating frequency Channel space 
Japan 76.1-':89.9MHz -10.7MHz 65.4-79.2MHz 100kHz 

FM USA 88.1-107.9MHz +10.7MHz 98.8-118.6MHz 200kHz 
Europe 87.6-103.8MHz +10.7MHz 98.3-114.5MHz 50kHz 

Japan 531-1,602MHz +450MHz 981-2,052kHz 9kHz 
AM USA 540-1,580MHz +260MHz 800-1,840kHz 10kHz 

Europe 531-1,602MHz +450MHz 98J1-2,052kHz 9kHz 

--------SHARP--------
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Phase Locked Loop Frequency Synthesizer CMOS LSI 

• System Configuration 

FM/AM 
selection 

r-t-----~ FM 
LK 

'-----+------IPSC OSCou 

L-----------1-------j CP2 

LR3652 

r----~----------------~AM Co 
I 

C3 

~--------------_iCPl ST 

LR3652 

~--.-.---------SHARP-.-.-------
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Notes 
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