























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































LCD Dot Matrix Common Driver CMOS LSI ‘ - LH5031

B AC Characteristics - (Vec=4~6V, Ta=—5~+55T)
Parameter Symbol Conditions MIN. TYP. MAX. Unit | Note
Sync. signal delay time tp 50 ns
Display clock frequency ( $ o) fgs R;=Ry+5% fo—30% fo [fo+30% 1,2

Note 1 :.When fs =1/tgc, Ro=850kQ, fo=2kHz
Note 2 : When fy=1.12kHz~ 3.2kHz (Combination range of R; resistance)

tre {
%l £50% ’ 50%;—\‘_7 50%
I3
27
HS; 50% 50%
tp tp
B Pin Description
Pin name No. of pins | 1/0 Functions
Vee, GND 3 Power supply for logic circuit
Vpp, Va, Vi, 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
BP,~BPs,; 32 Liquid crystal common drive signal
B System Configuration
Vpp Va Vs I l
e vop RX  RY
% Va BP, 0
< Vi LH5031 X! Dot matrix LCD
Cs EEr . BPs: 3;1 -
| Vs 0------ 79 === - - m - mm mmm e oo oo 560 - - - - -- 639
Ci" =R
L TP Tar Tar
S cc do i 0 80
T So~S7e ' ' So~S79
Vee
. LH5036A . LH5036A
CS -+ CS +—
HS, ¢0 SDy LC CLo HS; ¢0 SDo LC CLo
Vee, GND 5 1 ]
Vp,Va, Ve v
CPU {
- T
SHARP
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LCD Character Display CMOS LSI LH5003/LH5004

L H 5003 / L H 500 | éﬁ%glﬁgacter Display

B Description B Pin Connections

The LH5003/LH5004 are dot-matrix LCD con- e e
troller driver capable of displaying 128 kinds of SRR
alphanumeric and symbolic characters. They are the o o 13 o
most suitable LSIs for constructing small dot-ma-
trix LCD systems under under the control of 4-bit
or 8-bit microcomputer.

N

— e e e

CMOS process
5 X 7 dot-matrix LCD controller/driver
Display data RAM

B Features
1.
2.
3.

240 bits (LH5003) o)

320 bits (LH5004) : 0us B0 pel 0ss
4. Character Generator 128 patterns T2 BT T (T 16T T T8 Tof T T T sl e T
5. Driving method duty -+~ 1/8 duty 8688333383 ?}O‘i View
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
. Single power supply : — 5V (TYP.)
. 60-pin quad-flat package

© o

Top View

SHARP
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LCD Character Display CMOS LSI - ' : ~ LH5003/LH5004

B Block Diagram

LH5003 Chip
VFL GND

LCD Common Output -
Enable Bias A —

. Chip Select
Display Ring Scanning Signal Scanning ! 3
Control (42 . N .

Si Counter Generator Signal
ignal )
T Driver
Clock Clock LCD Drive
Controller Pulse
gz;:rol @y Generator Cascade 4 Segment
N Data . Controller [ O t
Signal Transmission 1 1 utpu
g Controller
.Display
Memory
Charactor and Segment
Data Input Decoder I . @ tor Timing 1  Signal
Controller
4
-
Reset “—— e -
' LCD Bias Segment Output
LH5004
. Chip Chip Segment Output
VFL  GND ,XK Enable Select , A .
@D @ E—E)—CBD—CDEIEHDEOEHDENEDEINNY
18
" ] Clock LCD Dri W
rive
Clock @ | Controller Pulse 19
Display Generator 1
- Control @ % '
Signal | Data Transmis:(:—l—' Cascade ®)
Data {4} Controller Controller
Control 1)
Signal . : Segment
@0 - 10 Output
N (9 Display O
& Memory 0,
Charactor and . Segment
Data Input < S Decoder = Generator Timing ] Signal - O,
35 Controller Driver O,
B ©
1 i T
@9 DI—CIEDEICIEHEIEDEIEIEIEN
Reset — —
LCD Bias Segment Output
SHARP
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LCD Character Display CMOS LSI LH5003/LH5004

B Absolute Maximum Ratings

Parameter Symbol Ratings Unit
Pin voltage Voo —0.3~+80 v
Vin —0.3~Vpp+0.3 \
Operating temperature Topr —10~+60 T
Storage temperature Teig —55~+150 T

B Recommended Operating Conditions

Parameter Symbol Ratings Unit
Supply voltage Vpp 4.2—~6.3 \4
Oscillator frequency foLk 32~320 kHz
B Electrical Characteristics (Vop=5V, GND=0V, Ta=~10~+607T)
Parameter Symbol Conditions MIN. TYP. MAX. Unit | Note
VIL 1 1
VIH 4
Input voltage Vum 2.5 A% 2
Va 3.5 4 5 3
Vs 0 1 1.5 4
I Vin=0V 1
Input current I Vin=5V 1 HA 1
Vo1 .. Vg |Vp+0.2
Vor No-load condition Vi—02 Va 5
VoL [ Ior | =50 HA 0.8 6
Output voltage Vo Iog=50 pA 4.2 \%
VoLs 0 0.2
‘Voum - | No-load condition Vu—0.2 Vum |Vm+0.2 7
Vons ) 4.8 5
Ip; forxk=32kHz 28 50
Current consumption Ip2 fcrxk=64kHz 60 100 HA '8
Ips forx=320kHz 220 400

Note 1: Applied to pins Io~I;, VFL, CLK, RST, CE, DISP, DIN
Note 2: Applied to pin  Vy

Note 3: Applied to pin =~ V,

Note 4: Applied to pin Vg

Note 5: Applied to pins 0O;,~Ogs

Note 6: Applied to pin CS

Note 7: Applied to pins H;~Hg

Note 8: Output pin is opened and input pin set to GND level.

SHARP
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LCD Character Display CMOS LS|

LH5003/LH5004

B Functions

Pin description

Pin name No.of pins | 1/0 Connect to Functions
Vpp, GND 3 Power supply for logic circuit
Power supply Vy=Vpp/2
Va, Vi, Vi 3 Power supply for liquid Va=Vyt+ AV
) crystal drive  Vg=Vy— AV (AV=1.0~V))
lo~1, 3 Character code input (Io—Ig) 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 “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.)
CE ’ 1 supply (€9)* Chip enable pin
CS 1 - Chip select pin
LCD frame frequency swithcing signal
VFL 1 0 “High : 1/1024 of clock frequency
“Low” : 1/512 of clock frequency
H,~H, 8(0)* o LCD common signal drive signal
0,;~05 30(40)* Liquid crystal LCD segment signal drive signal
% Applied to LH5004
* CLK signal The clock signal is a clock pulse * RST signal The RST signal is used to in-

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 Iy through I; 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 2Tk or greater when the clock
pulse period is Tck.)

* 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 DSP signal
is made high after setting the data in the display
memories of the LH5003 and LH5004.

902

SHARP

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 (4T .)
* lo-1; signal The Io-I7 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 Iy-Ig (see the table relating
input codes with displayed characters and sym-
bols). When the I, signal is high, the cursor is dis-
played, 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 LH5003/LH5004

(3) The DSP and DIN pins are made low. (Not (6) Steps 4 and 5 are repeated for each display
necessary if they are already low.) position.

(4) The character code of the character to be dis- (7) The DSP pin is made high level. (This condi-
played is output to pins Ip-15. tion sets the display mode.)

(5) The DIN pin becomes high level and then low (8) The contents of the display are changed by re-
level again. (Apply one pulse to the DIN pin.) peating steps 3 through 7.

B Input Codes and Displayed Characters and Symbols

Data

(LH5003/LH5004) [pat'[ 0

I ~Io

2

0\

e et L e HE D

-

Ll o) = AEEEEER

w0
L]

s e e

il B ] o Bl ol e

o R [ 2 e =< T o B o S R I EE -
iecds |
0 T s e e I ] S ) SRS R B e D -

R

BE= T AHEIES T E B e -
5l o i e e S |5 8 L
Ik 2 2 e T i I N [

HE FEEED

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

B System Configuration

. NH,~H; 5X7 dot matrix LCD (with cursor)
8 011~ 065 071~0145
,/\\ ;
30 7 40
- 1 » J |
I 0o | In~I7 011~0ss GND Io~I;  O011~0ss
GND|
I | Hi~Hs ) i
| I;/;l:treo:lomputer | v LH5003 LH500£‘1
| | CE cs| CE
I | - DSP :
' f CLK DSP DINRSTVpp Vo Vs CLK DINRST Vpp Va Vs
| CLK} !
DSP
I DIN
I RST
v .
I DD
! | T
L T
—_— R: ’LCz
Rs TC3 ‘
mi I].c4
SHARP
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VFD Grid Driver PMOS LSI - LH1001

L H 1 OO 1 VFD Grid Driver PMOS LSI

B Description B Pin Connections

The LH1001 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.

B Features

1. 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
) Top View
Bl Block Diagram
Serial Data Output
(%)
20bit Serial Shift Register Serial Data
Output
D) VN (—50V)
@ (5) Voo (—9V)
Output Buffer Circuit ‘GND (0V)
Output
SHARP
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VFD Grid Driver PMOS LSI ~ ~ o : |.|-|1oox1

B Absolute Maximum Ratings

Parameter Symbol " Ratings Unit
) Vbp —20~+0.3
Pin voltage ™ Vy —55~+0.3 A%
Vin —55~+0.3
‘Vss allowable current Iss 70 | mA
Operating temperature Topr —5~+55 T !
Storage temperature . Tie —55~+150 C

% Referenced to GND.

B Recommended Operating Conditions

Parameter Symbol | MIN. TYP. MAX. Unit
Supply voltage Vop —9.9 —8.1 \%
Display voltage ' —40 \Y
B DC Characteruistics . (Vop=—9V, Ta=25T)
Parameter Symbol Conditions MIN. TYP. MAX. Unit | Note
Vi —1.1
Input voltage Vi Y A%
Vou Iop=20mA -1 )
Output voltage Voo Vy=—50V P A% 1
lon Vou=—1.1V 50
A
Output current Tor Vo= —4.2V 3 yZ 2
. IDD VDD=—9V 1.5 .3
Current consumption e | Vy=—50v 10 3 mA
Note 1: Applied to pins DG; ~DGyq
Note 2: Applied to pins SO,, SOz
B AC Characteruistics ‘ (Vpp=—9V, Ta=25%)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
CK frequency tek 40 kHz
CK cycle time tksy 25 us
CK high-level width txn . 12 us
CK low-level width txL ) 12 us
SI setup time tsis 6 us
SI hold time ) tsin 6 us
CK high active time tesBKL 0 us
CK low active time tesBrH © 6 S
CK | = SO delay time tkso C.=10pF 20 s
Ve=— = S
Output delay time S N 50V, CL=100pF . 15 20 “
SHARP
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VFD Grid Driver PMOS LSI LH1001

B AC Timing Diagram

tkey
tKH
- Vi 3\\’ H Vi ,
Vie ¥vi ViL 10% 109%
tCSBKL
tKL
E:—S t CSBKH -
BK ViL
tRso txso
S010 i
S020 / ViL
tsis | tsin )
Sh Vin Viu
SI2
tu tp
90 %
DG1~DGao
10%
B Pin Description
Pin name No.of pins| 1/0 Functions
Vpp, GND 3 Power supply for logic circuit
Vn 1 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
SI,, SI, 2 Serial data input
S0;0, SO20 2 0 Serial data output
DG;~DG»q 20 Digit output for fluorescent display tube

1="High" level, 0="Low” level

Bl System Configuration

SIn SOz

[ o st

Input DGi.

o= BK LH1001 { N5X7 dot matrix fluorescent tube display
0— CK DGao

‘Digit
output
Vx Vop GND Dot output
Dij
—40vo Vi (i=1-’~7)
-9V o \j=1~5/ CEjf—o0
Voo i .CEI‘ :K::IInput

”

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

SHARP
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CMOS Driver k . LH5010/LH5011

LH5010/LH501 1 cvos orve:

B Description B Pin Connections

The LH5010/LH5011 are 6-circuit CMOS driv-
ers with 2-common INHIBIT inputs (A, 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 LSIL

16] V bp

5] OUT;(OUT))
4] OUT;(OUT>)
73 OUT3(OUT5)
2] OUT4(OUT,)
11 OUT5(OUTSs)
[10) OUT&(OUTSs)
9] Bin

B Features

1. CMOS process . . “( )=for LH5011

2. 6 independent driver circuits

3. INHIBIT input port

4. Non-inverting type--* LH5010 Top View
Inverting type -:-voceveee LH5011

5. 16-pin dual-in-line package

B Block Diagram

Inhibit Signal (1) ; : (16) Voo Inhibit Signal (1) (16) Voo

LHigh Voltage
Output
(Invert Signal)

High Voltage
Output Input<

Vss (8) (9) Inhibit Signal Vss (8) (9) Inhibit Signal

(L\H5010) (LH5011)

SHARP
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‘CMOS Driver : LH5010/LH5011

B Absolute Maximum Ratings

Parameter Symbol Ratings Unit
Supply voltage Vpp | Vss—0.5~Vgst+20 \%
[nput voltage Vin | Vg—0.5~Vpp+0.5 \%
Output voltage Vour | Vop—50~Vpp+0.5 \%
Operating temperature Topr —40~+85 °C
Storage temperature Tore —55~+125 °C

B Operating Conditions

Parameter Symbol | MIN. TYP. MAX. Unit
Supply voltage Vop 3 18 \%
Input voltage Vin 0 Vop \4

/
H

Bl Electrical Characteristics

[ el
[ — )

Parameter Symbol Conditions \([\[/")) MIN.4OI\:IC AX. | MIN. ,i?;g MAX. MINS. 0 f/l AX. Unit | Note
I I| <1 4A 5 | 4.95 4.95 | 5.00 4.95
Output high voltage | v, our | =14 10 | 9.95 9.95 |10.00 9.95 v |1
) Viv=Vss or Voo 75717 95 14.95 [15.00 14.95
Vou=3V(Vpp—2V) 5 —6 5| —9 —4
Output high current Ion zz;%gs&% 150 — 12 — 13 — ;; _2 mA 1
Vou=12V(Vpp—3V) | 15 | —17 —15| —39 —12
Vour=0.5V, 45V | 5 3.5 3.5 2.75 3.5
Vi Vour=1.0V,9.0V | 10 | 7.0 7.0| 5.5 7.0 \% 2
Input voltage Vour=1.5V,13.5V| 15 | 11.0 11.0 | 8.25 11.5
‘ Vour=0.5V, 45V | 5 1.5 2.25 1.5 1.5
Vi Vour=1.0V, 9.0V | 10 3.0 4.5 3.0 3.0 \ 2
Vour=1.5V, 13.5V| 15 4.0 6.75 4.0 4.0
Input current Lig Vig=18V 18 0.3 10_~5 0.3 1.0 uA 3
I V=0V 18 —-0.3 —107% —0.3 —1.0
Output leak-off I Vour=0V 15 3 3 10 A 1
current OFF [y ur=Voo—45V | 15 10 10 20 |~
. 5 4.0 4.0 30
St IR IO el TR sof | o | s
15 16.0 16.0 120
Note 1: Applicable pins OUT; ~OUTg o )
Note 2: Ry =20k, Applicable pins IN; ~INg. AIN Bpy
Note 3: Applicable pins IN;~INg A, Biy
Note 4: No load condition
SHARP
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CMOS Driver ' , LH50107LH5011

M Truth Table

Input ) Output
A B IN LH5010 LH5011
L H | L HZ - High
L H H High HZ
* L * HZ HZ
H * * HZ HZ

HZ : High impedance
% : Don't care

B Logic Diagram

* LH5010
Vop ©-
R b N g Ny NG L N | 1N |
OUT; OUT: OUT:s OUT:s OUTs OUTs
* LH5011

Vop ©

DT

INg [ IN: J INs | INe [ INs { INs |
OUT, OUT; OUT: O0uUT, OUTs OUTs

SHARP
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CMOS Driver LH5010D/LH5011D

LH5010D/LH501 1D cuos oree

B Description M Pin Connections

The LH5010D/LH5011D are 7-circuit CMOS
drivers with 2 common INHIBIT inputs (A, Bn)-

The LH5010D is a non-inverting type and the )
LH5011D is an inverting type. An(T] O‘ 18] Voo
The outputs have an open drain construction ) N, [Z] TOUT,(OUTy)
fabricated using a P-channel MOS FET. IN; (3] OUT,(0UT,)
They are used as driver‘s for VFD and interfaces IN; 7] T OUT.(0UTY
between CMOS LSI and high-voltage MOS LSI. N, 5] MouT, (00T
INs [6] BlOUTs(OUTSs)
IN6 [7] TZ0UTs(OUTs)
INz 3] oUT,(OUT)

B Features Vss[9] 0By

1. CMOS process

2. 7-independent driver circuits

3. INHIBIT input port .

4. Non-inverting type ***** LH5010D Top View
Inverting type -+:-:oceeer LH5011D :

5. 18 -pin dual-in-line package

()= for LH5011D

B Block Diagram

Inhibit Signal o @ Voo Inhibit Signal e @ Vop
S

L High Voltage
Output
(Invert Signal)

High Voltage Input <

Input <
P Output

Vss (9) @ Inhibit Signal Vss e (10) Inhibit Signal

(LH5010D) (LH5011D)

SHARP
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CMOS Driver | | LH5010D/LH5011D

B Absolute Maximum Ratings

Parameter ) Symbol - Ratings Unit
Supply voltage Vop | Vss—0.5~Vgs+20 \Y
Input voltage Vin | Vss—0.5~Vpp+0.5 \%
Output voltage Vour | Vop—50~Vpp+0.5 \'A
Operating temperature Topr —40~+85 °C
Storage temperature Tote —55~+125 °C

B Operating Conditions

Parameter Symbol | MIN, TYP. MAX. Unit
Supply voltage ) Vbp 3 18 \%
Input voltage Vin 0 Vbp \Y

M Electrical Characteristics

Parameter Symbol Conditions \(/‘%) MIN.4OMCAX. VMIN. iig MAX. MIN8.0 S/IAX. ‘Unit | Note
o ) 5]4.95 4.95 | 5.00 4.95
v;‘ltt';‘; high Vor | |lour | =1 pA 10 | 9.95 9.95 [10.00 9.95 v |1
15 |14.95 14.95 {15.00 14.95
Vou=3V(Vpp—2V) 5| —6 —5| —9 —4
Output high I Vou=2V(Vpp—3V) 5| —9 —8 | —11 ‘ —6 A | 1
current OB 1 Vou=7V(Vpp—3V) | 10 | —12 —10 | —28 —8
Vor=12V(Vpp—3V) | 15| —17 —15| —39 —12
Vour=0.5V, 4.5V 5| 3.5 3.5 2.75 3.5
Vin Vour=1.0V, 9.0V 10| 7.0 70| 5.5 7.0 \% 2
Vour=1.5V, 13,5V | 15| 11.0 11.0 | 8.25 11.5
Input voltage Vour=0.5V, 4.5V 5 15| 2.25 1.5 1.5
Vi Vour=1.0V, 9.0V 10 3.0 45| 3.0 30| V 2
Vour=1.5V, 13,5V | 15 4.0 6.75 | 4.0 4.0
Iin Vip=18V |18 0.3 107°] 0.3 1.0 .
Input current I, | V=0V 18 —03 ~107° |—0.3 —10] “A 3
Output leak-off I Vour=0V 15 3 3 10 A 1
current OFF Iy ur=Vpp—45V | 15 10 10 20| “° |
Static current V=V , V 5 4.0 4.0 30
consumption Iop | oti:put :L?en > 10 8.0 8.0 60 | mi | 4
15 16.0 16.0 120
Note 1: Applicable pins OUT1~QUT?7, ViN=Vss or Vop
Note 2: RL=20k{, Applicable pins IN1~IN7, Ay, Biv
Note 3: Applicable pins IN1~IN7, A, Biv
Note 4: No load condition

SHARP
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CMOS Driver

B Truth Table

LH5010D/LH5011D

Input QOutput
An Bin IN LH5010D LH5011D
L H L HZ High
L H H High HZ
* L * HZ HZ
H * * HZ HZ

HZ : High impedance
* : Don't care

B Logic Diagram
* LH5010D

Vop &

Aw B

IN; 5
ouT,

* LH5011D

Vopo

IN; | INs L INg L INs | INs [ IN; &
OUT, OUT, OUT, OUTs OUTs ouT,

8 8

A B ’ f
IN1

o

LT LT

IN; [ INs | INe [ IN

ouT,

OUT; OUT; OUT, OUTs OUTs OUT,

SHARP
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CMOS Driver ! , LH5012/LH5013

LH5012/LH5013 cxcs oo

B Description -l Pin Connections

The LH5012/LH5013 are 7-circuit CMOS
drivers. The LH5012 is a non-inverting type and

the LH5013 is an inverting type. Y m—
The outputs have an open drain construction- IN: [1] o 16) Voo
fabricated using a P-channel MOS FET. . IN; [Z] 1:5]QUT1(0_UT_1)
They are used as drivers for VFD and intérfaces IN; [3] - [ OUT.(0UT,)
between CMOS LSI and high-voltage MOS LSL IN, (7] T OUT;(0UT,)
INs (5] 12 OUT4(OUTy)
INg 6] %oms(ﬁn—w
B Features ‘ Vss[8] ~ [3]0UT/(OUT?)
1. CMOS process ()= for LH5013
2. 7 independent driver circuits
3. Non-inverting type =***** LH5012
Inverting type <---:-ce-- LH5013
4. 16-pin dual-in-line package ’ Top View

B Block Diagram

High Voltage
Output
(Invert Signal)

g High Voltage

Input < Output

Input ﬁ

(LH5012) : N (LH5013)

SHARP
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CMOS Dfiver ' LH5012/L.H5013

Bl Absolute Maximum Ratings

Parameter Symbol Ratings Unit
Supply voltage Vop | Vss—0.5~Vgs+20 \%
Input voltage Vin | Vss—0.5~Vpp+0.5 \4
Output voltage Vour | Vop—50~Vpp+0.5 \4
Operating temperature Topr —40~+85 °C
Storage temperature Toig —55~+125 °C

B Operating Conditions

Parameter Symbol | MIN. TYP. MAX. Unit
Supply voltage Vop 3 18 \%
Input voltage Vin 0 Vb \%

B Electrical Characteristics

Parameter Symbol Conditions \(7‘1])1)3 MIN.4OI\f AX.| MIN. ’f‘SYI(D: MAX. MIN8.0 IC\:/I AX./ Unit | Note
Output high 5 4.95 4.95 | 5.00 4.95
voltage Vou lour=14A 10| 9.95 9.95 [10.00 9.95 A% 1
15 [14.95 14.95 {15.00 14.95
Vou=3V(Vpp—2V) 5| —6 —5| =9 —4
Output high I Vou=2V(Vpp—3V) 5| —9 —8 | —11 —6 mA 1
current OH | Vou=7V(Vpp—3V) | 10| —12 —10 | —28 -8
Vou=12V(Vpp—3V) | 15| —17 —15(—39 —12
Vour=4.5V 5 3.0 3.0 3.0
Vi Vour=9.0V 10 8.0 8.0 8.0 A% 2
Input voltage Vour=13.5V 15| 12,5 12.5 12.5
(LH5012) Vour=0.5V 5 1.0 1.0
Vi Vour=1.0V 10 2.0 2.0 A% 2
Vour=1.5V 157 2.5 2.5
Vour=0.5V 5 3.5 3.5 | 2.75 3.5
Vi Vour=1.0V 10| 7.0 70| 5.5 7.0 | v 2
Input voltage Vour=1.5V 15| 11.0 11.0 | 8.25 11.0
(LH5013) Vour=4.5V 5 1.5 2.25 1.5 1.5
Vio Vour=9.0V 10 3.0 4.5 3.0 30| V 2
Vour=13.5V 15 4.0 L 6.75 4.0 4.0
Iig Vig=18V 18 0.3 107%| 0.3 1.0
Input current L | Ve=0V 18 —0.3 ~10°]—0.3 0] M| 3
Output leak-off Vour=0V 15 3 3 10
lorr — p HA 1
current Vour=Vpp— 30V 15 10 10 20
. ) 5 4.0 4.0 30
ovsemion | | oo~ [10] 180 B0 | 60| st | 4
15 16.0 16.0 120
Note 1: Applicable pins OUT1~OUT7, Vin=Vss or Vop
Note 2: RL=20kQ, lout<1 A, Applicable pins IN1~IN7
Note 3: Applicable pins IN1~IN7
Note 4: No load condition
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CMOS Driver - ! ' LH5012/1.H5013

Yy ¢/ /7 /7 /7 /7 /7 /7 /7 /7 /7 /7 /7 /7 /7 /7 /7 /7 /4

B Logic Diagram (1 circuit)

® LH5012
Vpp
INO——4 ﬁ ©O0UT
Vss
® LH5013
Voo

IN

ouT

1
L1
S

o~
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CMOS Driver | LH5012D/LH5013D

LH5012D/LH5013D cuos e

B Description B Pin Connections

The LH5012D/LH5013D are 8-circuit CMOS
drivers. The LH5012D is a non-inverting type
and the LH5013D is an inverting type. Y E—

The outputs have an open drain construction IN; [1] VDD
fabricated using a P-channel MOS FET. IN, [2] O [7)OUT,(OUT))
They are used as drivers for VFD and interfaces IN; [3] 16/ OUT,(OUT>)
between CMOS LSI and high-voltage MOS LSL IN, [4] 5 OUT:(OUT,)

IN; [5] 4| OUT,(OUT,)
IN (6] ~ [BEOUTs(0UTs)
N, [7] 7] OUT(OUTs)
B Features INs [E 1 0UT,(OUT,)
Vss 9] [ OUTs(OUTs)

1. CMOS process -

2. 8 independent driver circuits _

3. Non-inverting type ***** LH5012D ()= for LH5013D

Inverting type --:-c--cee- LH5013D
4. 18-pin dual-in-line package Top View

'l Block Diagram

High Voltage
Output
(Invert Signal)

> High Voltage Input <
Output

(LH5012D) (LH5013D)

SHARP
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CMOS Driver - BN LH5012D/LH5013D

B Absolute Maximum Ratings

Parameter Symbol Ratings Unit
Supply voltage Vop | Vgs—0.5~Vss+20 \
Input voltage : Vin | Vss—0.5~Vpp+0.5 \% -
Output voltage i Vour | Vop—50~Vpp+0.5 \%
Operating temperature - Topr —40~+85 °C
Storage temperature Toig —55~+125 °C

B Operating Conditions

Parameter " | Symbol | MIN. | TYP. | MAX. | Unit
Supply voltage Vob * 3 18 \4
Input voltage Vin 0 Vop \

B Electrical Characteristics

Parameter Symbol Conditions \(,8? M IN.4OI\°'S AX | MIN. ’T‘E\’{E MAX. MII\? OQ; AX. Unit | Note
J 5| 4.95 4.95 | 5.00 4.95 i
Output high voltage| Voy [ Tour | 1 pA 10 | 9.95 9.95 [10.00- 9.95 \% 1
15 (14.95 14.95 {15.00 14.95
Vor=3V(Vpp—2V) 5| —6 —5| —9 —4
Output low Io Vou=2V(Vpp—3V) 5| —9 —8 | —11 —6’ mA 1
current H Vou=7V(Vpp—3V) | 10| —12 —10 | —28 —8 ‘
Vour=12V(Vpp—3V) | 15| —17 —15| —39 —12
Vour=4.5V 5| 3.0 3.0 3.0
Vig Vour=9.0V 10| 8.0 8.0 8.0 \% 2
Input voltage Vour=13.5V 15| 12,5 12.5 12.5
(LH5012D) , Vour=0.5V 5 1.0 1.0
Vi Vour=1.0V 10 2.0 2.0 \% 2
Vour=15V 15 25| 2.5 )
| Vig=0.5V 5| 3.5 3.5 | 2.75 3.5
Vi Vour=1.0V 10| 7.0 70| 5.5 7.0 v 2
Input voltage Vi =1.5V 151 11.0 11.0 | 8.25 11.0
(LH5013D) Vour=4.5V 5 1.5 2.25 1.5 1.5
Vi | Vour=9.0V 10 3.0 45| 3.0 30| V 2
Vour=13.5V 15 4.0 6.75 | 4.0 4.0
Iy V=18V 18 0.3 1075 | 0.3 1.0
Input current o | Va=0V 18 ~03 ~10° |—0.3 —10] A3
Output leak-off I Vour=0V 15 3 3 10 A 1
current OFF " Vour=Vop—30V_| 15 10 10 20| “
Static curren Vin=Vpp, V. 5 4.0 4.0 30
consumptiont Ioo ro;:lputv (l))[l))en = 10 8.0 8.0 60 ] pit | 4
: 15 16.0 16.0 120 :
Note 1: Applicable pins OUT1~QUTs, Vin=Vss or Vbp
Note 2: RL=20kQ, Iour=<1 ¢ A, Applicable pins IN1~INs
Note 3: Applicable pins IN1~INs
Note 4: No load condition
SHARP -
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CMOS Driver ’ LH5012D/LH5013D

B Logic Diagram (1 circuit)

® LH5012D
Vop
IN@——E ,4‘ -©0uT
Vss
® LH5013D

> e

© oUT
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Analog Clock CMOS IC o - LR3428

L R 3428 oo Cloclé CMOS IC

B Description B Pin Connections

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.

/

8]0SCix
B Features 0SCour
1. Low power consumption : (6] ALout
2. Low impedance output buffer OUT,
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
Top View
B Biock Diagram
illat 11-st _ Output Motor Drive
Oscillation 8?3“;: i e Divsid:ﬁe }:)Ziv?é:fe Control Output
7 Circuit 5
Alarm
Control ——‘Do—)da Alarm Output
Circuit
1) (D)
9 ) &
Vss(0V) Vpp(1.5V) Reset Input
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Analog Clock CMOS IC LR3428

B Absolute Maximum Ratings

Parameter Symbol Ratings Unit
Voo —0.3~+2.5 \Y
Pin voltage™ Vin | —0.3~Vpp+0.3 \
Vour | —0.3~Vpp+0.3 \
Operating temperature Topr —10~+60 C
Storage temperature Tog —55~+150 T

* Referénced to Vss

B Operating Conditions (Ta=25%C)
Parameter Symbol Ratings Unit
Supply voltage - Vbp +1.15~+1.80 \4
Oscillator frequency fose 4.194304 (TYP.) | MHz
Oscillation start voltage Vise 1.15 \4
B Electrical Characteristics (fose=4.194MHz, Cc=Cp=15pF, C; =400, Ta=25C)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
Current consumption Inp Vpp=1.5V 25 50 A
Oscillation stability Af/f | Vpp=+1.2~+17V 1 ppm
R
Output on resistance (Pflil) Vpp=1.2V, R, =180Q 50 100 Q
R
Alarm output on resistance sat2 Vop=1.2V, R,=900Q 150 300 Q
(P or N)
RESET pin pull up resistance Ry Vpp=1.5V, Viy=0V 10 kQ
SHARP
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Analog Clock CMOS IC : ' LR3428

B Output Waveform

(1) ouT, OUT:

31.25ms

ouT, _l | ”_

ls->|

<—25__>7

L-ls
OUT,

RESET I I

<
|
|
|
I}
|
1
! [
ls->‘ ! |
|
|

—
F:J ,

-5

(2) Alarm output

» —>H<6.25ms —af—ie-IZSms 2.048kHz

ALour
T T
‘500ms 500ms !
| e—1]1

1
1
i
1
I

(RESET l I

B System Configuration

4.194MH:z
| |_____E j Crystal ” |
O

ey [T

g Co

——E g B——%Alarm Output
S s I
)
)
)

Stepper Motor

N
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Analog Clock CMOS IC ‘ LR3429

L R 3 4 2 9 Analog Clock CMOS IC

B Description Bl Pin Connections

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.

B 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

Top View
B Block Diagram
. Output »‘ 0 .
Oscillation Oscillator | 11-Stage 12-Stage | ] Conlt):ol Motor Drive
Circuit Divider Divider Circuit Output
6 [>0>(3)
Alarm
Control O Alarm Output
Circuit ’ e
A fL A '
\\ &) (O
Vss(0V) Vpp(1.5V) Alarm Input
SHARP
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Analog Clock CMOS IC \ ' ‘ . -~ LR3429

B Absolute Maximum Ratings’

Parameter Symbol Ratings Unit
Vb —0.3~+2.5 \4
Pin voltage™ . Vin | —0.3~Vpp+0.3 \
Vour .} —0.3~Vpp+0.3 \
Operating temperature Topr —10~+60 T
Storage temperature Tog —55~+150 T )

* Referenced to Vss

Bl Operating Conditions : (Ta=25%C)
Parameter Symbol Ratings Unit
Supply voltage Vop +1.15~+1.80 \4
Oscillator frequency fosc - | 4.194304 (TYP.) | MHz
Oscillation start voltage Vose 1.15 \4
M Electrical Characteristics (fose=4.194MHz, C6=Cp=15pF, C;=40Q, Ta=25)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
Current consumption Inp Vop=1.5V 25 50 HA
Oscillation stability - Af/f Vpp=+1.2~+1.7V 1 ppm
. Rsa
Output on resistance P +t111) Vpp=1.2V, R,=1800 50 100 Q
Alarm output on resistance (PR;‘ZN) Vpp=1.2V, R,=9000 : 150 300 Lo}
T, pin pull up resistance Rt Vpp=1.5V, Viy=0V 10 kQ
!
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Analog Clock CMOS IC - ' \ LR3429

Bl Output Waveform

(1) OuT:, OUT:

ouT, I_I —>—'<731.25ms i l_l '

ouUT; . ———>_|(-31.25ms —-'
1s ls—-‘

2s

(2). Alarm output (T: pin connected to Vs)

(( Jlr1mmj_
———1 )
———>4‘e1/ 2,048s
t«<—0.25s

When T1 pin is connected to Vpp (+) or open,
the alarm output is at Vpp (+)

B System Configuration

ol

s —]
o |~ 1
Alarm
3 c
I A
Stepper 3 - ]6 I " i
Motor Co
4 5|i—"-——

— Crystal
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Analog Clock CMOS IC

L R3464 A;lalog élock CMOsS IC

B Description

The LR3464 is a CMOS IC for electronic clocks
using a 32.768kHz crystal, 16-stage frequency di-
vider, motor drive circuit and alarm output buffer.

B Features

LR3464

W Pin Connections

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 Cp
7. 32.768kHz crystal oscillator
8. 8-pin dual-in-line package
' Top View
B Block Diagram
o Oscillator [ | 4-Stage lZ*Stagé Qutput »' o Motor Drive
Oscillation Circuit Divider Divider 1 Control Output
6 Circuit > o>(3
T CD B
Vop ‘ é}:::l:o] —Dc»(z Alarm Output
Circuit

\D &/ —U
Vss(0V) Vpp(1.5V)
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Analog Clock CMOS IC

B Absolute Maximum Ratings

Parameter Symbol Ratings Unit
Vop —0.3~+3.0 \'A
Pin voltage® Vin —0.3~Vpp+0.3 \Y
Vour | —0.3~Vpp+0.3 \4
Operating temperature Topr —10~+60 C
Storage temperature Tote —55~+150 C
* Referenced to Vop
B Operating Conditions (Ta=25C)
Parameter Symbol Ratings Unit
Supply voltage Vb +1.10~+1.80 \4
Oscillator frequency fose 32.768 (TYP.) kHz
- Oscillation start voltage Vose 1.2 \

M Electrical Characteristics

LR3

464

(f,ec=32.768kHz, C;=22pF, C; =20k, Ta=25T)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Current consumption Ipp Vpp=1.5V 1 3 #A
Oscillation stability Af/f Vpp=+1.2~+17V 6 ppm
Output on resistance (Efﬁ) Vpp=1.2V, R,=3000 50 100 Q
R
Alarm output on resistance sat2 Vpp=1.2V, R,=900Q 150 300 Q
. (P or N)

ALy pin pull up resistance Rap Vpp=1.5V, V[y=0V 10 k)
Oscillation start time Tose Vpp=1.2V 10 S
Oscillgtion circuit built-in o 25 pF
capacitance
—_ Vin Vpp=1.5V 1.35 1.5 \4
AL t vol

i input voltage Vi, Vop=1.5V 0 0.15 v

SHARP
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Analog Clock CMOS IC : o |  LR3464

B Output Waveform

(1) ouTs, OUT:

—-l I<—31.25ms
n

' ouT,

2s ‘

<-—ls—bl ‘)l !<—31.25ms

OUT, N M n

(2) Alafm output (ALw connected to Vss)

ALn Vss

62.5ms each

e 1s 1

When the AL input is connected to Vpp or open, the alarm output is at Vss.

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

Bl System Configuration ~ ,

) !
py ‘
o—{1] (8t
@)
Alarm e_E Tl
Output 3 |
71 2 [6
Stepper - &) —é— c
G
Motor . y I
| 32.768kHz
\ J Crystal

— SHARP
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Analog Clock CMOS IC.

L R 3468 Analog Clock CMOS IC

B Description

The LR3468 is a CMOS IC for electronic clocks
using a 32.768kHz crystal, 16-stage frequency di-
vider, motor drive circuit and alarm output buffer.

LR3468

B Pin Connections

Vop [8] OSCin
Vss [ 2] 0SCour

M Features OUT: [3] [6] ALour

1. Low power consumption AC [4] 5] OUT:

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 Cp

7. 32.768kHz crystal oscillator

8. 8-pin dual-in-line package Top View
M Block Diagram

Oscillator 4-Stage 12-Stage Output i
Oscillator 8¢ 15! Control Motor Drive
Circuit Divider Divider Circuit - Output
ICD
Alarm
Vop antr’?l —'D0—><G) Alarm Output
ircuit
b ]
O—
Vss (0V) Vpp (1.5V)  iAlarm Control
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‘Analog Clock GMOS IC

LR3468

B Absolute Maximum Ratings

Parameter Symbol Ratings Unit

Vbp —0.3~+3.0 \4

Pin voltage™ Vin | —0.3~Vpp+0.3 \i

-~ Vour | —0.3~Vpp+0.3 \4

Operating temperature Topr —10~+60 T

Storage temperature T —55~+150 T

* Referenced to Vop

M Operating Conditions | (Ta=25C)
Parameter Symbol Ratings Unit

Supply voltage Vob +1.1~+1.9 \%
Oscillator frequency fose 32.768 (TYP.) kHz

Oscillation start voltage Vose 1.3 \Y%

B Electrical Characteristics

~

(f,ee=32.768kHz, C;=22pF, C, =20k, Ta=25C)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Current consumption Ipp Vop=1.5V 10 pA
Oscillation stability Af/f Vpp=+1.1~+17V. 2 |{ppm/0.1V

. RS&
Output on resistance (P+tIiI) Vpp=1.2V, R,=6000 120 Q
Alarm output on resistance Reaiz Vpp=1.5V, Ioyr=1mA 200 600 Q
(P or N)
AC pin pull up resistance Rar Vpp=1.5V, V=0V 10 kQ
Oscillation start time Tose Vpp=1.5V 5 s
Oscnll?txon circuit built-in Co 25 pF
capacitance .
— . Vi Vop=1.5V 1.4 1.5 \
AC input voltage Vi Vop=1.5V 0 01 v
SHARP
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" Analog Clock CMOS IC LR3468

-l Output Waveform

(1) ouTy, OUT:
—*t—l“31.25ms .

————————————————————— Vop

OUT: I | ‘
———~=Vss

&S -
1s 31.25ms
—————————— ‘Vop
OUT:

-———Vss

(2) Alarm output (AC input open)

62.5ms each

2,048 Hz
- e Vbp
ALout “"I |||" "”I I"“
e Vss
J
>

1s

B System Configuration

T 'I' Ce=22pF
8
=I 32.768kHz
Crystal
7 I—J
6 I——*

EI._

[

%\
I

il
[ — )
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Analog Clock CMOS LSI with Electronic Melody Generator LR3465

LR346

'l Description

Analog Clock CMOS LSI W1th Electromc Melody
Generator :

B Pin Connections

The LR3465 is a CMOS IC for electronic clocks
using a 32.768kHz crystal with stepper motor
drive circuit and melodies, alarm functions. )
, ssj 7P,
Ts 2] 21 Vss
OSCINE : 20] P,
OSCour E E MH
B Features MA [5] T8 ML
. , ST
1. Low resistance outputs for stepper motor (] 17 S ,
2. “Seconds” stop function Si[7] 1] SO
3. Melody performance with accompaniment S: (8] 5] SO,
4. Mask ROM programmable Ss[9] 4 EV,
5. 8 melodies (3-melody select inputs) T (19 13 EV,
6. Loudness volume control function Voo [ T,
7. Melody envelope controlled by external CR cir- ) —
cuit
8. 32.768kHz crystal oscillator Top View
9. Single power supply : — 1.5V -
10. CMOS process
11. 22-pin dual-in-line package
B Block Diagram
“Seconds”
Stop Input
0
Y
o Oscillator 10-stage 6-stage Output 0) | Motor
Osc:]]atlon{ f Circuit  Divider Divider - hControl Circuit Drive Output
{ l —>I Address Counter
Main . Programmable [
Accompaniment 10) { Test
Melod; Count
G:n:r;'tor Generator ounter 'Ee;l:cp‘:»i tControl ROM o)
1 0 Vss
(=15V)
Main Melody Accompaniment Melody Control Circuit Voo
Output Control | |Output Control Amp. [«—{ Jump, Repeat 3%
Circuit Circuit Start, Stop
)—1 14 7 819 (5)(6 TN,
z2 Tz Bz 3. == Y7 <=
T: I :E: E &% 22 z.
£ 238 5% g T =25 55 23
& TTBE B rE ZZ 0 s: 33
2 3 § gEA&S g2s Eo
= = : i3 =
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Analog Clock CMOS LSI with Electronic Melody Generator LR3465

Bl Absolute Maximum Ratings

Parameter Symbol Ratings Unit
Vs —0.3~+0.3 v
Pin voltage ™ - Viv | Vss—0.3~40.3 \
Vour | Ves—0.3~40.3 | Vv
Storage temperature Tetg —55~+150 T
Operating temperature Top: —10~+50 T

* Referenced to Vop

B Operating Conditions

Parameter Symbol Ratings Unit
Supply voltage A —2.0~—1.2 \4
Oscillator frequency fose 32.768 (TYP.) kHz
Oscillation start voltage Vose —1.4 '
B Electrical Characteristics (Vop=0V, Vss=—11.5V, Ta=25C)
Parameter Symbol Conditions MIN. TYP. MAX. Unit | Note
. Isss Standby no load 5 pA
Current consumption lee, Melody-ON 1o load 1 A 1
Oscillation start time Tose Vpp=1.4V 10 s 1
Input voltage Vi 12 v 2
Input current 1 Iy Vin=0V . 2 10 pA 2
Input current 2 T2 Vin=0V 10 ) 200 HA 3
Output current 1 o1 Vour=—0.5V 250 HA 4
: . lon2 Vour=—0.5V. 3 /‘A
Output current 2 loLe Vour=—1.0V 3 uA 5
lons Vour=—0.5V 5 PA
Output current 3 loLs Vour=—1.0V 200 A 6
Iona Vour=—0.5V 200 HA
0 t 4 < 7
utput curren Tows Vour=—1.0V 5 uA
Qutput voltage Vour Ves=—1.2V, Ry=300Q 0.9 \4 8
Output pulse width t ‘ 31.25 ms 9
Output cycle T: 2 s 9
Output phase difference T, 1 s 9
Oscillation stability Af/f Ve=—1.7~1.2V ' -2.5 |[ppmy/Q.1V| 1

Note 1: Cp=Cc=22pF :
Note 2: Applies to ST1, ST1~S3, MA pins
Note 3: Applies to SI pin. Melody OFF time

Note 4: Applies to EV1, EV2 pins ) Pl Ry P,
Note 5: Applies to SO1, SO2 pins g MV o
Note 6: Applies to ML pin. The value of lon for melody OFF time. » I < Vo \ ’

Note 7: Applies to MH pin. The value of IoL for melody OFF time.
Note 8: Applies to P1, P2 pins. Ru=300Q (Refer to the right figure.
Note 9: Refer to clock specifications.
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Analog Clock CMOS LSI with Electronic Melody Generator

LR3465

B Clock Specifications
<{Step motor drive output> -

athi :

Py ' | I I
|

P ! 1 L
—Ti—]

|
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).

B 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.

1) oo alle *
b T—— & r 2 ¥ *
A o v o O
722} oo PL O AU +
22 F P— v
o [2' L A ™

ofo

ran
Te

(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 p,
the kinds of note that can be specified by 1
step are D _and D. The note length control is
by “1” and “0".

{Command organization)

I,~I5 Predominant melody interval

I Predominant envelope control
I,~1y, Accompaniment interval

I Accompaniment envelope control
I3 Note length control

{Music selection)

According to the state of the music select in-

put S; ~Sg, 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 Vgg 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 of music po repetitions
Si|S2|Ss =|Ts=Vpp | T3=Vss

H | H| H| Westminster 68.6 1 1
L | H| H | Westminster 96 1 1
H|L|H % 96 8 1
Spring (Four '
96 10 1
LiL|H seasons) Vivaldi
Autumn (Four
9 8 1
HiHL seasons) Vivaldi 6
Winter (Four
4 5 1
LiaL seasons) Vivaldi 0
H|L | L | Chime 192 | Endless | Endless
L|L|L]| Alarm ) 240 | Endless | Endless
% Twinkle twinkle little star French music
H: Voo L : Vss or open

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

Start input ST I I . n

J=D (1) 4 D (0) verererreemrerenennnninenainnns 2 steps Mode input MA o
J‘ e J) (1) + J) (0) + p (0) ceeettececerscncens 3 steps ON
D =D (1) + D (0) e 2 steps Melody output OFF i | o /j | ;L
The number in parentheses ( ) repre- Auto stop Forced stop
sents envelop control.
{Number of performances> 1~15 times, endless
{Commands> Melody command
Snooze command
Control command Jump command
Repetition number setting
command :
End command
SHARP
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Analog Clock CMOS IC with Electronic Melody Generator LR3465

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

Start input ST J l l ‘
Mode iﬁput MA
ON
Melody output OFF\-J /l 1 /l
Auto stop Forced stop

B System Configuration (LR34651)

i

(3) Hold type (Number of fepetition Endless)

Start input ST J l

Mode input MA

ON
Melody output OFF—J L

Forced stop

{Snooze function>
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.

LR34651

1.5V 533,41«“

Note TR, : 2SC1383
TR, : 25A683

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

Make suré 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.

SHARP
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LCD Digital Clock CMOS LSI o o K : ’ -~ 'LR3441

LR3441 Lep Digital? Clock CMOS LSI

M Description ) Hl Pin Connections
The LR3441 is CMOS LSI for LCD display ‘ , & E@ £
clocks with a basic three function, daily alarm, 23 s a s 9298 %
hourly alarm and timer. [33 [34 [33] Bol 24 [29 [2 5]
TLE] FCy/M,
Von I ) 123 Cy/ M
0SCix ) 20 a,/bs
0SCour 9] Ef’.a/ga
B Features T[] 20dy/es
) TE Sas/bs
1. Three fungtlons (“Hour”, “Minute”, “Second”) TMout 8t/ g5
“Second” display by colon Vee [ 17]ds/ es
2. Alarm function with Snooze function Vs (5] 6] cola/ ey
3. Hourly alarm 12H/24 Hi48] 8 coly/c2
4. Timer function Voo 4]as/by
5. Instant second set function (1 ~ 59 sec..... No vel O ‘ 31 £2/ 2
carry to the minute digit) (T BTG T T BT T 0 1 i
. . T = ~ & o~
6. 3V dynamic LCD drive § ‘8%5 Sd:mEEfi
7. 32.768kHz crystal oscillator EEsm = & % < Top View
8. Single power supply : — 1.5V (with voltage ==
doubler)
B Block Diagram
Test Doubler Output
2 —A
|
Oscillation{ % ‘ 0sc . Divider inlxtl;i:
v
(2 .
83;:1{ Alarm Circuit ’ . | Real Timev Countor Time‘r Circuit }g\‘:?:\:t
‘ Vbp
Control Circuit Decoder and Buffer g':zr—l%n
(®) Vss
Switch Input ) Segment Output ~ Common
’ Output
SHARP
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B Absolute Maximum Ratings

LR3441

Parameter Symbol Ratings Unit | Note
Vss —2.0~+0.3 \ 1
Veg —4.0~+0.3 \4 1
Pin voltage Vin Vss—0.3~+0.3 \4 1,2
) Vour: | Vss—0.3~+0.3 \4 1,2 !
Vourz | VEg—0.3~+0.3 \4 1,3
Operating temperature Topr —10~+60 T
Storage temperature Tstq —5.5~+150 C
Note 1: Referenced to Vobp
Note 2: Applies to Vss pins
Note 3: Applies to Vee pins
B Operating Conditions (Ta=25C)
Parameter Symbol Ratings Unit
Vss —1.8~—12 \
Supply voltage Ven 2Vss (TYP) v
Oscillator frequency fosc 32.768 (TYP) kHz
Oscillation start voltage Vose —14 \4
B Electrical Characteristics (Vop=0V, Vss=—1.5V, Vge=—3.0V, Ta=25T)
Parameter Symbol Conditions MIN. TYP. MAX. Unit | Note
Current consumption Liotal No load 1.5 3.0 #A 4
Oscillation start time Tose Vss=—1.4V 10 s 4
Segment output current Ios Vps=0.5V 20 1A
Common output current loc Vps=0.5V 60 A
DDC output current Iop Vps=0.5V 60 HA
V¢ output current Iov Vps=0.5V 120 pA
AL (AQjour, TSour Iomi | Vour=—0.2V 200 uA
Qutput current
AL (DC)OUTr SLOUTv TMOUT IOHZ VDSzOZV 100 /IA
Output current
’ Rg; Vin=0V 700 kQ 5
Pull down resistance Rs2 Vin=0V 500 kQ 6
Ry Vin=0V 100 kQ 7
Input voltage Vi Vgg=—1.8~—1.2V —0.1 0 \ 8
Vi Vgg=—1.8~—1.2V Vss Vgst0.1 \4 8

Note 4:
Note 5:
Note 6:
Note 7:
Note 8:

Co=Cc=22pF, C1=C2=0.1 #F
Applies to 0.5H/1H, SF pins

Applies to ZA, S1, Sz, SN/SLorr, SL, AL pins

Applies to TE, TI;, Tz, IR pins

Applies to 0.5H/1H, SF, ZA, S1, Sz, SN/SLorr, SL, AL, IND-SEL, ALorr, 12H/24H pins

SHARP
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‘B Specifications

(1

) Input control

Symbol Content LR3441
S; “Hour” set Pull down to Vpp
S, “Minute” set Pull down to Vpp
SF Safety Pull down to Vpp
ZA 0 adjust Pull down to Vpp
AL Alarm mode switch Pull down to Vpp
SL Sleep timer mode switch Pull down to Vpp
SN/SLopr Snooze “ON” sleep “OFF” _Pull down to Vpp
ALopr Alarm output “OFF” Open * drain
12H/24H 12 hours/24 hours switch Open - drain
INDggr Indicator select Open * drain
IR Initial * reset Pull down to Vpp
0.5H/1H Sleep time 32 minutes/64 minutes switch Pull down to Vpp

(2)
(i)

Alarm time display

il

Time display

!

.
Sleep timer display

(ii)

Time display

v

1 OI‘)

Switch ON SF and S
Sz at the same time

|

Hour or minute
digit correct

(Example) 2—3—5—>10---

Operation flow
Function read operation

(i) 0 adjust

Operates only when the switch is
ON and returns automatically

Time display

after OFF

S¥Za ON at the
same time

O control

(iv)

1~59 seconds are truncable

Alarm time display adjust operation

Alarm time display

T

witch ON SF and S1 0
S at the same time

Time display adjust operation

|

1 push 1 word forward

Hour or minute

digit correct

ON more than 2 seconds
hour digit 1Hz forward

v)

Sl

eep timer display

1 push 1 word forward

ON more than 2 seconds

hour digit 1Hz forward

minute digit count up 5 minutes
at a time

S2 ON

Correct from
whichever was
selected, 0.5H/1H

938
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minute digit count up 5 minutes
at a time

Sleep time display adjust operation

1 push 1 word count down
ON more than 2seconds count
down 5minutes at a time




LCD Digital Clock CMOS LSI

(vi) Mode display format

Mode Display

Time display ' HH © MM
Time display SF & S; ON *x1 . MM
adjust operation SF & S, ON HH @ *2

AL ON HH : MM
Alarm AL & S, ON *1 1 MM
time AL & S, ON HH : *2
Sleep SL ON MM
timer SL & S, ON *3

1 Hz flashing

*1 St 1 count-up with each ON

%2 Sz 1 count-up with each ON. Rapid feed by 5 minutes if Sz
held ON for more than 2 seconds.

%3 Sz 1 count-down with each ON. Counts-down by 5 minutes
if Sz held ON for more than 2 seconds.

B 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)our 4 minute tone output of 2kHz X
8Hz X 1Hz

* At AL(DC)our approximately 32 (64) minute con-
trol output

* At TMour approximately 32 (64) minute control
output

(i) When the SN/SLorr is turned ON while the
alarm output is being generated, the output will be
interrupted for approximately 7 minutes until the
output generation is resumed. Called snooze func-
tion, it can be repeated for either approximately 32
minutes or 64 minutes.

(i) The alarm indicator selected by the INDsu
pin with the alarm timer being set can be dis-
played.

(ivy With ALorr 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 0.5H/1H pin to either 32 or 64 mi-
nutes except when alarm output is being generated.

(2) Sleep timer function

(i) If the SL is depressed with no TMour output,
either 32 or 64 will be selected according to the
state of the 0.5H/1H pin and TMour and SLoyt will
be output.

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

LR3441

(i) Whenever the SN/SLorr 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 TMoyr and AL(DC)our will be output for
another 32 or 64 minutes. The timer interval can
be selected by the 0.5H/1H pin to either 32 or 64
minutes except in the sleep operation.

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

(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)oyr. If the ALorr is ON with
only AL(DC) as the output, the timer out will also
be turned OFF.

(4) Time signal

The TSour pin that outputs time signal is pro-
vided. The output starts at 59 minutes 57 seoncds.
(See the figure below.)

M

4,096Hz

1

—
Il

To5sec

l—1sec —=|
59min 00min
57sec 58sec '59sec 00sec

(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)our and
TMour intervals will be set to another 64 min/32
min. When the SN/SLor is turned ON, the TMour,
ALour, and SLorr will be turned OFF.

AL(AC)our [

AL(DC)our

L
L

TMour

b 64 min —

SL/SLorr SW

The SW that turns
the AL (DC)our,
TMour, and
SLour OFF.

I
§ ALorrSW

AL output synchronized
with real time

SHARP
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'LR3441

(i) When the alarm time and the real time coin-
* cide while the sleep timer is in operation to gener-
ate the alarm output, the SLour and TMour intervals
- will be set for another 64 min/32 min.

SLOLIT I - l_—
—

AL(AC)our

1
l
|
|

AL(DC)our

TMour |

! .
Switch to put re———64min——

AL (DC)out 1.—————;SN/SLUFFSW_V‘“I
TMour and SLour

into the OFF state SLoy ALour syncronized
) with real time

B System Configuration

In this case if the SN/SLorr is turned ON, the
AL(DC)our and AQ(AC)our will go OFF never to be
output even 7 minutes later. When the ALore is
turned ON, only the AL(AC)our will go OFF.

(6) Initial reset ‘

If the IR pin is connected to Vss, initial reset will
be applied to immediately reset all the counters and
AM 12 : 00 or O : 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 INDse pin can select either the bell mark or
the note mark.
Note mark : with Voo connected or open
Bell mark : with Vs connected

+

S l ([ 1 \VSSVDDVSSVD'l

56] B3] (4 33 (32 31 [al [29] o8] 7] [

=

LR3441

i

"LCD

EEEEE E EEE I

Lﬂl?,l JLLHT 7 3LTJMIIH]@

0.14F

L

LL}
0.1F
It

o o

—SHARP
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I Note) 0.5H/1H : 0.5H : with Vpp connected or open

AT

1H : with Vss connected
12H/24H : 12H : with Vpp connected
24H : with Vss connected
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L R34 1 9 Digital ON/OFF Clock Timer CMOS LSI

B Description B Pin Connections

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.

24] ACL
23] GND
2 T,
E Sm
20 St
[19] S
E P3
7] P.
[16] P:
IT5) 12/24
[14) CON,

B Features

1. “Hours-Minutes” display
2. Timer function that permits both ON/OFF
times to be set

3] CON,
3. Power failure indication
4. Directly static-drive a VFD

alEl O
es/gi [S] ’
as/ds []

Q [

Qu [

o
Voo [5]
Xi E
%3
TE [g]
Ti [F]
T: (5]

5. Time base : 50/60Hz line or 32.768kHz crys-
tal Top View

6. Power supply voltage : +5V

. CMOS process

8. 48-pin quad-flat package

]

B Biock Diagram

GND Vi ( +5V)
—
2%, e

i
Time Base ® J .
Divider
Select a9 Control Input Citl) T
12/24Hr. Select (15) . :&' est
ACL (4
d L’ Real Time Counter
Min. I 10-min. l Hour
Time Base Waveform I T I Timer ON/OFF Timer
Toput { Shaper Detector "CZ@ Output

Timer ON Counter
Min. I 10-min.l Hour
L 1 |
Timer OFF Counter
1 . Min. | 10-min. | Hour
iy 1 1 J{

Hour Advance(19)

10-min Advance Q()
Min_Advance(2])

Timer ON/OFF (22)
Real Time Mode(]
Timer ON Set Mode (1

S Witch Input

Timer OFF
Set Mode l
- Segment Decoder/Driver
Display .
Control

SOOODBOODDOHHOOEBHODEDNDCE000,

Segment Output

SHARP

941

il ]
| — |



Digital ON/OFF Clock Timer CMOS LSl o ' -~ 'LR3419

B Absolute Maximum Ratings

Parameter Symbol | - ‘ Conditions ‘ Ratings Unit | Note

Supply voltage Vbp Referenced to GND —0.3~+7.0 \Y
Input voltage ) Vin Referenced to GND —0.3~(Vpp+0.3) \
Output voltage BV Referenced to GND Vopt+0.3~—23 \ 1
Power consumption ) Pp Ta<+25C ) 550 . mW
derating ratio ‘ Ta>+25TC 5.4 mW/C

. +2.0 1
Pin current I, 10 - mA LZ_
Operating temperature Topr —10~+60 C
Stofage temperature Tog - —40~+100 T

Note 1: Applies to ai~4, b1~3, c1~4, d3~4, e1~1, fi~1, g1~4, QL, Qu, Qr pins
Note 2: Applies to I/0 pins except Note 1

B Operating Conditions

Parameter . Symbol Conditions MIN. TYP. MAX. Unit
Supply voltage Voo Referenced to GND 4.5 5.0 5.5 \%
Input voltage Vin Referenced to GND 0 | Vob Vv
Output voltage Vour Referenced to GND —21 —19 0 N
B Electrical Characteristics ,
Parameter “Symbol Conditions MIN. TYP. | MAX. | Unit |Note
Vi Applies to all input pins 4.0 Vb
- \" ~
Input voltage Vi Vop=5.0V 0 04 3~7
L Vin=Vpp 1.0
I Vin=GND —1.0 nhA 3
IIHZ V]NZVDD 5.0 30
1 A 4
nput current Lis Vix=GND 10 y23
lins Vin=Vpp - 1.0
A
Lus | Viv=GND —05 | —3.0 “ 5
lina Vin=Vpp 1.0
s | Vinv=GND —10 | 100 nh |6
Lins Vin=Vop 0.5 3.0
A
s | Viw=GND -05 |—30 | * !
Input amplitude V, f=50 or 60Hz 4.0 Vop Vo—p
' VOHI 10":0.5mA, VDD: 5.0V 4.5 4.9 v 1
Vou: | Connects to —19V at R, =100k |—19.0 —18.0
Output voltage Vonz Ion=0.2mA, Vpp=5.0V 4.5 4.9 v 3
Vorz Ior=—0.2mA, Vpp,=5.0V 0.1 0.5
. CON; =GND, CON,=GND - 50
Time * base f CON,=Vpp, CON,=GND 60 kHz
CON, =GND, CON,=V, 32.768
f=50Hz, V,=VppV,—p 50 1
Current consumption Ipp f=60Hz, Vi=VppV, , 50 rA
| With 32.768kHz crystal 50 9

Note 3: Applies to CON1, CONz, 12/14 pins
Note 4: Applies to Pi~3, Su, St, Sm, T1 pins
Note 5: Applies to ACL pin

Note 6: Applies to TE, T1 pins

Note 7: Applies to X1 pin

Note 8: Applies to Tour pin

Note 9: . Clock display mode

SHARP
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B Specifications
(1) Basic time base

Time base Time base select input| Time base input pin
CONi CON: X1 Xz
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
Timer ON time display

after it is turnd OFF

Time display

C_E_)

Timer OFF time display

Note:  Hour rapid feed (Sy) will proceed as follows.
12-hour representation
12...1_.;2 ............... —;10—;11——-———_——1
[—-—AM/PM change
24-hour representation
[>12—>13—>14 ......... _>23—pO—>1—;2 ......... —>11-|

(i) Hour display adjust operation

Time display

Simultaneous turning ON of P; L
Gd cither on of Sk St or SD o Counter digit below

second will be reset

Rapid feed of the hour
digit, ten minute digit,
 or minute digit.

¢ After P is turned OFF, timing starts from 00 second.

* While being adjusted, the 10 minute digit does not increment
the hour digit, nor does the minute digit increment the 10 mi-
nute digit.

D is ON. Returns automatically

— A a——— a— —SHARP

LR3419

(ii) Timer ON (OFF) time setting operation

Time display

I

P2(P3) and either Su, St
or Swu simultaneously

Fast forward of the
hour digit, 10th minute
digit or minute digit

* Setting will be complete when P2(P3) is OFF.

¢ While being adjusted, the 10 minute digit does not increment
the hour digit, nor does the minute digit increment the 10 mi-
nute digit.

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

 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.

(v} Simultaneous depression of setting
switches

Normally only one of Py, P, and Ps 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 Sk, St, and Su goes ON. If
more than two of these are depressed simultaneous-
ly, the following operation will proceed.

(a) 1f one input goes ON followed by another in-

put that ON

SH I ] T

|
Su |

[T 1

| |
1 J !
d B Ll
Hour Decade Minute
forward minute forwrd
forward

(b) More than 2 inputs go ON simultaneously

0 [ R gy S

|

1

! ! i |
Su_| i :ﬁg,

; ! | |

: i

R —

Hour forward Minute forward

[
| — |
HTHH
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(vi) Power failure display function flashing will stop. And on the next P ON, timing
In any mode, LSI will be initialized inside on ap- starts. !
plication of ACL to display : (vi) Auto clear circuit
With 12 hour representation PM 12:00 The internal state on power-up will be as fol-
With 24 hour representation - 12:00 lows.
This whole display goes flashing, 0.5 second ON (a) Time display
and 0.5 second OFF. The display stays in the ini- 12 hour representation PM 12 : 00
tial state. (To stop flashing, go into the time dis- " 24 hour representation 12:00
play mode (P: ON) and then timing starts with P And the second counter will be reset. From the
turned ON. time when the auto clear input ceases to exist, it
On application of ACL with P: set to ON, the dis- will operate according to the mode input (Pi, P2, Ps).
play will stay in the initial state without flashing. (b) Time ON and Timer OFF time
On the next P1 ON, the display still in the initial With 12 hour representation PM 12 :00 .
state will go flashing. Then on the next P: ON, With 24 hour representation 12:00

B System Configuration

FIP5B13S — Vi
23 24 25 26 27 28 29 30 31 32)——oV,
Y —OTO
HHHHERHHEHE o
/ -0 Vpp( +5Y)
el Bl 4 B3| B3 il Bol 9 A 21 A &
22 ) o GND(0V)
1
| £
AN
BT
17 )
16Tt LR3419
BT
14 T
13 1
12
b |
11 1
10 T
9'*“’\"’1 \_2‘_|[_exj4567|_is_||_sl>J1011|_1_z]
3)6,7) l
4?‘\/\/\1)
2) 4
4.7kQ
N
J
Note 1: S;zt to side 2 under 24 hour system, Note 3: Time base inp'ut circuit
and set to side 1 under 12 hour system (a)At 50Hz, 60Hz (b)At 32.768kHz
Note 2: Time base selection OLuF J:'@ )
CON1 CON: 1u
50Hz side 1 side 1 o—l—l j—‘“’_‘f
60Hz side 2 side 1 | | | | Y3
32.758kHz  side 1 side 2 7 7"’ I

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

SHARP -
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L R347 2 VTR Program Timer CMOS LSI

B Description

The LR3472 is a CMOS LSI for a 6 events 1 week
It can directly drive a fluores-

VTR program timer.
cent display tube (VFD).

B Features

. “Hours-Minutes” display

. Selectable 12/24 hr. format

. Max. of 6 events 1 week

. 6-daily and 1-weekly reservation
. Directly drive a VFD

. Time base : 32.768kHz crystal

. Supply voltage : —5V

. CMOS process

. 48-pin quad-flat package

O oo NN Ul Wi+

B Block Diagram

B Pin Connections

LR3472

Sa
0SCix
0SCout

24 Ra-4 Te
[23] Ra-3(Te
[22) Ra-2(Co)
[21) Rs-1(C)
[20] NC
I19] NC
18] Ro-2
17 R2-1
[16) Ri-+
15) Ri-3
(14 Ri-2
03] Ri-1

>
Top View

Key
Strobe

Key

Channel Timer Error Colon

Up Down Rec. Power,

Strobe

Anode

Digit

Grid

BP, Circuit
(1)
RAM
Control

- l ACL
Cs ROM RAM
Sy 1821x8 | 5x16x4
@ ALU
S, oM DIV(15)
(6) 1 — | Clock

v

[ k@ | m

Control

~————"12/24 Tape Power
K Input hr Set End Elf‘;l'

Oscillation

SHARP
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B Absolute Maximum Ratings

Parameter " | Symbol | . Ratings Unit
Supply voltage *? Vop | +0.3~-—7.0 \
Input voltage *! Vin +0.3~Vpp—0.3 \4
Output voltage * 12 Vi +0.3~—40 \%
Operating temperature Topr —10~+60 T
Storage temperature Tyg —55~+4150 C

%1 Referenced to Vss.
%2 Applies to Ri-1~R1-1, Di~Ds, Sa~Sh pins

B Operating Conditions

Parameter Symbol | MIN. TYP. MAX. Unit
Supply voltage *! Vpp | =55 | —=5.0 | —45 \
Input voltage *1 Vin Vob 0 \Y%
Output voltage *1+? Vy —32 \%
M Electrical Characteristics (Vpp=—5.0V£10%, Vy=—32V, Ta=25TC)
Parameter Symbol Conditions MIN. TYP. MAX. Unit | Note
Vin —0.5 0
Input vol \% 1
fiput vo tage V”_ VDD VDD+ 0.5
Ly Vin=0V 10 A 2
i Vin=Vpp —1 a
Ling Vin=0V 5 A 3
Input current . IiLe Vin=Vpp —1 s
Iins Vin=0V : 1 A 4
Ins Vin=Vop -5
Linia Vin=0V 4 #A 5
Iig Vin=Vop —1
Voni o= —6mA —2.0 v 6
VoLi RL=120kQ to Vy Vyt+1.2
Vouz log=—12mA —2.0 v 7
Output voltage VoLz Ry =120k Q to Vy Vy+1.2
Vous Ion=—2mA —2.0 v 8
Vors R;}‘—lZOkQ to Vy Vyt+1.2
VOH/\ IOH='-3mA —2.0 v 9
Vora RL=120kQ to Vy Vy+1.2
Oscillator frequency fose ) ] 32.768 kHz
. Ipb1 No load, uniterrupted power condition 300
Current consumpt - - A 1
ur consumption . Ipp2 No load, interrupted power condition 40 a 0
Note 1: Applies to Vee, ACL, T1, Tz, ¥, B, @, Ki~K1 pins
Note 2: Applies to Ki~Ki pins l_7‘7
Note ~3: Applies to @, S pins
Note 4: Applies to Vcc, ¥ pins Vss Ce=27pF
Note 5: Applies to ACL pins . 0SCiy
Note 6: Applies to Sa~Sh pins ’
Note 7: . Applies to D1~Ds, pins
Note 8: Applies to Ri-1~Ri1-4, R2—1~Rz—1 |
Note 9: Applies to Rs—1~Rs~1, Ri-1~Ra—1 . 0SCout o 20pF
Note 10: Test circuit (right figure) - ¥D
Vpp
Vop -

SHARP
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B Specifications
(1) Input keys and operations

[ (7] [ey ] [ou] [in | e

[ cu1 || cnz | cus || cua || cns

[ cus || cno |[cHio] [cui1]|cuiz||cr3]|crid

(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
any one 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.
(i) 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.

Clock mode

|

Timer 1-recording time Timer 6-recording time

:

i

Timer 1-recording time

Timer 6-recording time

-| length
j

length
I

Timer 2-recording time

Timer 5-recording time

!

i

Timer 2-recording time

Timer 5-recording time

length
T

length
il

Timer 3-recording time

Timer 4-recording time

:

i

Timer 3-recording time

Timer 4-recording time

length
|

length
)

(i) Day, Hour, Min key
To set the current time or

set the timer, depress

SHARP —
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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.

C)Sun—>Mon —>Tue—>Wed—>Thu—>Fn—>SatT>All day ‘j

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”.

(v) 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

C—PM12—>PM1—>PMZ —--—>PM11—->AM12—>AM1 ﬁ———)AMllﬁ

o Under 24 hour system
<—0 —1—2—3— - - 237

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

<—0——>1——>2-—+3—> —————————————————— —»11j

The recording time can be set to up to 11 hours
and 59 minutes.

(v) Data renewal by the Min key

(—>o—»1——>2—»3-+ ————————————— —;58—>59j

(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 brmg 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.

il ]
[ — |
[(RERRNAN]
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(i) Other inputs
(a) 12 hour/24.hour swnchmg input
(b) Tape end input ‘

This input gone “Low” is récognized as the tape
end and causes the timer outputs Tp‘ andTyR to go
“Low™ for the timer operation to come to an end.

(2) Display and outputs

And unless this input is “High”, tne timer output Tp
and Tg will not go “High” even if the current time
and the recording start time coincide in the clock
mode.

(¢) Power failure detect output

Sh 5", . Sh Sh Sh Sh Sh
F===A4 r===29 === oA r—==x7 F==34  r==24 r-==-n
| SUN| | MON | UE :W Iy : | FRT | 1S T: : |l
] ‘ | o
| ol s | | | L Lo !
! ! - |
DA s ! Ll o o P 'L start R
| ! | ]

: PM | S s : : | ?l : : : : : : Length |R" 2
| ASe s[5 P | [ Lo IR,
PRO | po! ! [ | | | | Error |

| Plos o Poro L o by |
————t b b L2 ————a b [ | [ |
g1 82 83 84 86 g7 53
(i) Display flashing, depress the Clock Call key.

The clock has 12 hour system/24 hour system
switching capability. Under the 12 hour system,
AM/PM change-over occurs between 11 o’clock
and 12 o'clock.

When the clock is under 24 hour system, so is

the timer 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 g position indicates the timer number in re-
cording start time setting and recording time set-
ting. Error lights up when more than two timers
overlap.

(i) Outputs
The LR3472 has the following outputs.

Channel control output 2-bit Cy;, Cp
Timer power output 1-bit Tp
Timer rec output 1-bit Tg

The channel control output is for controlling the
channel selector IC. The timer output Tp goes
“High” in recording 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 Ty in the clock mode goes “High” if the current
time coincides with the timer ON time in the clock
mode. Power failure causes all the displays to go
blank 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, Tp goes “High” (on
channel 1 now) and another 1 minute later, Tk goes
“High” (on the preset channel) to resume recording.

The power failure display is indicated by flash-
ing 1 second ON and 1 second OFF. To stop the

948
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(3) Initial mode

and Cp.
Clock CaII key —For clock setting mode

f[:CH1~CH14 key——Shift the channel by CU,

Goes into this mode after auto clear is reset on
power-up. This mode accepts only the CH1 ~CH14
keys and the Clock Call key for clock setting. Once
the Clock Call key is deressed, timing of the clotk,
and timer operation are disabled. Timing cannot be
performed until the clock is set.

Initial state display

J: U0

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

(4) Clock setting mode

Hourkey — 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. '

Clock Call key—EDay key — d+1—d




VTR Program Timer CMOS LSI

(5) Clock mode

_Tp_'_ Tape End Tn':(Tm—
Ty=Tp————

I—Timer Call key

Do

'—CH1~CH14 key

|- Clear key

This mode is an ordinary timer operation mode
in that the timer output Tp 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 Ty 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, Tp and Ty
will not go “High”, nor will preset content be
cleared if the Tape End input is “Low”.

When the timer output Tp 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 Tp “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 Ty “High”
(when timer recording is being executed), the timer
outputs Tp and Ty 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.l 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 Tp “High” (when
timer recording is being executed), the timer out-
puts Tp and Tg 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.l
timer. The CH1~CH14 keys can be accepted for
the channel signal to be generated, while the timer

pT—Th=T" ————E m=1, m=everyday —Typ, Tx ns
m# 1, m=everyday — Tp, Tg, m clear Tus

m# 1, m=everyday — Tp, Tg, m clear
| Tape Bnd j

SHARP
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T,,

—Clock Call key Day key
EHour keyz'— Current time set mode
— Min key

Recording time set mode

Cy, Cpy channel shift

Ty, T, T, ; Current time
Timer ON time
m ; Timer OFF time

T

output Tp is “Low”.
(6) Recording start time set mode

Tape End ——— Tp

—— Day key d+1—d Day shift

—— Hour key h+1—h Hour shift

——— Min key m+1—m Minute shift
—— CH1~CH14 key — Cy, C;, Channel shift

—— Clock Call key Display—Memory, For the
clock mode
Display—Memory, Timer
address shift, For recording
time setting mode
Recording start time clear,
Recording time clear

—— Timer Call key

L Clear key

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.

Day digits are all OFF.
The timer number is
that of the timer called.
(1~6)

The colon-is flashing.

I =

Timer display when the
preset is cleared

The channel is set initially to channel 1. This
can be adjusted by the CH1 —~CH14 keys. The CH1
~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 Tp 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.
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(7) Recording time set

Tape End ———— T
—— Hour key h+1—h Hour shift

Min key m+1—m Minute shift
—— Clear key Recording time clear
—— Clock Call key Display—Memory, For the

.clock mode
Display—Memory, Timer
‘address shift. For recording
time set mode

—— Timer Call key

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

. ‘| The timer number (1~6)
_——, = - displayed is that of the
: B timer called.
The colon is flashing.

This mode does not respond to depression of any
of the Day key, and CH1~CH14 keys. If not re-
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 Ty go “Low” to disable re-
cording. In this mode, the Tp goes “Low” on transi-

950

The day digits are all OFF.
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tion by the Clock Call key to the clock mode. By the

‘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 alternately 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 M L . Mo N
. ! ) |
TimerN__I———l_ <§10, lil;ie imers >

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.

(i) 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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B System Configuration

AC100V g

%—: Fluorescent tube display
HPT L
49 27 [+6] [+ (24 [43 [a2) o1} fac] fos) 28] B
1 O gL
] -
3 34 L
4 33 {
o = 7 [‘VW*
Lal
Tape -end detector ' 3 &
circuit I 472
' - LR3 e ™
Lo AAA
Clock Ci ° 3 %
c ear 13 9 5 .
G- DB B
S MU, LS S O | e
Jiour DI =
Nz ©o—p
a DD 3 5
D 0
13] J14] 115 16| §17) (18 [19] j20] |21} [22] [23] |24]
Tp
Tr

Channel selector

Ri-.(i=1~4), Ra,(j=1~2)

SHARP
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‘Remote Control Transmitter CMOS LSI

LR3715M

‘ L R3 7 1 5 M Remote Control Transmitter CMOS LSI‘

B Description

The LR3715M is a CMOS LSI developed for use

B Pin Connections

in infrared remote control transmitters. 5 .
£ .00
O SSpD 8z
ZOVOoO>OO00 =z
[27][261[25][24) 23221 21) [20] (1]
NC [28] Wl__8‘ Cs
B Features’ T: B9 7] C«
. T2 [30] 16] C3
1. 56-channel of data can be transmitted S, Bl 5] C2
2. Transmission code : PPM s B2 14] C1
3. Time base : 455kHz ceramic oscillator S [33] 13] K¢
4. Supply voltage : 3V S3 34 12] K5
5. CMOS process Ss %’ Ks
6. 36-pin quad-flat package ssBg O 10l NC
AEEEEETEE
PRI ICIcIce
Top View N
B Block Diagram
Voo GND System Address
DO.0,0.0
>_’_ »
s 3 2
T E 5 DATA ) Data
Key Lv-]g | 3 - Inverter Expansion
Input’ 5 5 Circuit 2 U?e
) 2 < g Signal
/ =] (7]
&1 = =
~ =
L : ] <~ >
Ill Double Key Serial /Parallel
in Protection Converter
— Circuit Circuit 2
v - Test
DATA Counter
= Control
Key. § § 1/4 Circuit
Scan < %] ]
Output’ § %f ©
SICHS) Modulator Output
Circuit | Circuit :29 Output
| : sl
F/F 0SC. 1/12 1/20 4
-ﬁ¢
20)—(21
Oscillation'
SHARP
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Yy ¢ /7 /7 /7 /7 /7 7 J J J J J 7 J 7 7 7 4

B Absolute Maximum Ratings

LR3715M

Parameter Symbol Conditions Rating Unit |Note
Supply voltage Voo | Referenced to GND —03~46 | V
Input voltage ViN Referenced to GND —0.3~+6 \4
Supply current Iop, IeE +5 mA | 1,2
Output current Iout +2 - mA 2
Power consumption Pp Ta=25C 483 mW
Operating temperature Topr —20~+70 T
Storage temperature Tstg —50~+125 T

Note 1:

Ipp refers to the current that flows into the Vpp pin; Igg 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.

B Recommended Operating Conditions

Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply voltage Vop Referenced to GND 2.2 3 3.3 \%
Input voltage Vin | Referenced to GND 0 Vop | V
Oscillator frequency fosc 455 kHz
B Electrical Characteristics ' (Vop=3V, Ta=257C)
Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit [Note
Supply voltage Vb 2.2 3 3.3 \Y% 3
Current consumption Ipp | All input pins open fosc oscillated 0.5 mA 3
fosc stopped 1 A
Input voltage Vin Vop—0.6 Vbp \Y 4
Vi 0 0.6 \Y% 5
I .| ViN=Vpbp 1 uA 4
Input current 1 Vin=GND —1
Tin2 Vin=Vbp 1
Iz | Viv=GND 150 |0
| Voui los=—5 pA Vpp—0.4 Vbp v 6
Output voltage Vori TIo,=400 ¢A 0. 0.4
Vonz Ion=—0.5mA Vop—0.4 Vbp v "
VoLz lIo,=1mA 0 0.4
Oscillator frequency fosc 455 kHz 3
Feedback resistor R 1 5 MQ
Note 3:  Applied to pin Vpp.
Note 4: Applied to pins C1-Cs, C12, C13
Note 5:  Applied to pins Ko-Ke, T1, T2
Note 6: Applied to pins So-S7.
"Note 7:  Applied to pin OUT
Note 8:  Applied to pin OSCin, OSCout
SHARP
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LR3715M

)

70000 1000 1 000000

264#? o 264 us
1.05ms 2.1ms

@ 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. . N

’ Enlarged diagram

=

Bl System Configuration

(3) Precautions in preparing a receiver

(@D Make sure that the non-inverse and inverse
signals are transmitted alternately. Be sure to
verify that bit number 15 (K) is alternately set to
“1” and “0”. It is not enough only to compare bits
Cg-Ci4 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=Tpr .. 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)
67.5ms 67.5ms

il 77777 I N\ B 7777/

Forward signal

Reverse signal Forward signal

1A A A A A A A A8 S7S86S5S545352S81 S0 Ci
9\/ AV ZARRAN VARAN PN VAN VAN VAN V4 N KO C SystemA
DG h-HDE Ki :
TR A A A ; A Ah2 Ks . Cs address
88e e e e e cumm L INNNGNNN
3BX X K K KK K K40 K Cs
41\/ AV ZARRA NV ARAN VAN VAN ¥ A v \J48 4
B e g L Ks ) —
YR A A AN A A A A6 Ke- Ciz - Signal set circuit
YY V'V VYV 7Y 6 Cisi for data expansion
Vop}
0SCin
GND 0SCout OUT
Key matrix |455Il](Hz.
SHARP
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As’shown in the above figure, the noninverse
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 Cyy
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 7x8 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. )

@D 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 33.8 ms, and pulse width is 4.2 ms.

s U L L
s U U U
Se u U |

Fixed at “0” (low) within the

Se L u U
St U U U
Ss o U

e U U
st u - u

@ Key encoder, encoder, and memory The
key scan signal lines are combined with key input
lines, Ko-Kg, to produce a 7x8 key matrix external
to the device. The Ky-Kg input pins have built-in
pull-up resistors.

If a key at the matrix point, K;-S3, is pressed,
the signal output at pin S; is input to pin Ky, 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

I
U
L

SHARP
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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-S,, can be pressed.

S0 S11S2 S3S4 S5 S6 S7

Ko
K1
K2
Ks
Ks
Ks
Ks

Scan signal
So|S1[S2|S3|{S4|S5{Ses|S7
Ko|1[2|3[4|5(/6(7]8
Ki{9]10111]12|13{14]15]|16
K2|17 1819|2021 (22|23 |24
Ks[25(26|27|28]29]30 31|32
K4{33]|34]35|36|37)|38|39]40
Ks(41|42|43|44| 45|46 |47 | 48
Ks|49]50| 51|52 53|54 |55]|56

Key input

(® 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 8 is pressed:

C1]Cy|Cq|Cy|C5 Cs|Cq|Cs|Cy|Cr0|Ci1|Ci2|Cs3/Cuy| K
0({0|0|O]1|0|0O]JOj1]0O|O|O|0O[O]O

If the data judging bit is “1”, the data except for
the system address, is inverted by the inverter.

C1|Cy|C3|Cy|Cs|Cq|Cr|Cs]|Cy|Cio|Ci1|Ci2|Ci3|Cua| K
0jo0jo0joj1|1j1j1j0j1j1j1j1|1]1

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

(£=455kHz)
[<——67.5ms ——>}<——67.5ms—>|

\ B 777 I\

Forward signal Reverse signal Forward signal
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B 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 inverted 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”

o] L]

Te/2

(b) Logic “0”

If the interval between two pulses is Tp, the sig-
nal is identified to be logic “1", 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 1 000 1 000000

O I 0 W

The following shows bit assignments to data:

S — A

For data Mask\

expansion For data
decision

[Ci]c[Cs[Ca[Cs[Cs[Cr[Cs] Co [Ciolcu]Cr]Cs]Cu] K]

Y D g
System address Data

@ System address C;-Cs  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 Cs-Cn1 The Data code C4-C13
are allocated to key numbers as shown in the fol-
lowing table:

956
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CH|Cs|C;|Cs|Cg|C10{C11||CH| Cs|C7|Cs | Co [C10|Ci1
1l1]oloflofo]oflzol1lol2l1]1]0
2|lol1]ofolofolsolof1]1]1]1]0
s{1j1]lojololoflstfr]1]|2|1]1]0
4/0fo|1|lololol32loloflofofo]1
s5/1lol1]{o]ofoll33]1]o]olo]o]1
6lo0j1]{1({0l0]|0||34[0f1]0|0|0]1
711]1{1]olololjss|1|1]lo]ofo]1
gslolofo|1lolollsslolol1]lolol1
9l1/o|of1|ofo}|j37|1|o|1]0]0]|T
10/of1{ol1lolollssfof1]1]o0]o0]1
11f1(1]o|1lofo|lsojt]r|1]olo]1
1200|110 ]0}40|/0l0|l0|1]0]1
13/1/o(1/1]o]ofj41{21]olo]1lo]|1
14{of1]1|1]of|ofj42lol1|of1]o]1
15/1|1f1)1|lofolfj4a3]1]|1fo]1]0]1
16|0|ofolof1loflaalofo|l1|1]0]1
17/1lofloflof1|oflas/1]o|1]1l0o]1
18/ 0]1]ofol1loflaslolal1]1]o]1
19/1f1]ofofr|oflazt1]1]2l1]o]|1
20(0{0|1|0|l1]0l[48]0|0]0]0]1]1
21{1/o0l1]o|1]of49)1]lo]o]ol1]1
2210111010500 ]|1]0]0O|1]|1
23/1]1|1]o|1]o]l51j1]1]olo]1]1
24{0lolofl1]1]ols2]oflofl1]o]1]1
25/1]olol1l1]olls3]1]of1lof1]1
26/0/1]o|1]1]ols4]of1]|1]0|1]1
27/1]1]o0f1]1]o]55/1]1]1]o]1]1
2810|o|1|1]l1]ofs6loflofo]|1|1]1

® Data expansion bits Ci2, C13 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

0000 10001000000

0

(b) Inverted data"
00001 1 1 101 1 1 1 1 1

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 CG—CM and K) .




Remote Control Receiver CMOS LSI LUS59001

LU 5 900 1 Remote Control Receiver CMOS LSI

B Description B Pin Connections

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. Roo [1] e} 20] Voo
Ro1 E E R22
Ras E E R3o
Roz E E R21
Ros E E Ra2o
B Features CL: [§] 15] Ris
1. 56-channel of data can be recognized CL1 [7] 1] R
2. The serial or parallel data can be transfered to Rsz [8] 13] Rs:
the external system ACL [9] 12] Run
3. Time base : 455kHz ceramic oscillator GND [T0] 1) Ruo
4. CMOS process . \ )
5. 20-pin dual-in-line package
Top View

SHARP
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B Block Diagram

Parallel or Serial I1/0 Port
A

-

O~ (O—-~)~D)—W-1D~EC~(H—~1)—®)

(rw ] | Crm] | Cre ] | CrE]

L X == Ac [ B | [By]
ALU
1
ROM RAM ‘
(508 X 8bit) (32X 4bit)
T 20) Vbp
I Y J (10) GND
j >
S Aut
SR G O lear

S

Clock Parallel or
Serial I/0 Port

Symbol description & Clock
Acc . Accumulater C . Carry F/F
BL, Bm : RAM address register PC ! Program counter
CG . Clock generator ALU . Arithmetic logic unit
SR : Stack register SP . Stack pointer
X : Temporary register R [0] ~ R [3] : Output latch

B Absolute Maximum Ratings

Parameter Symbol Ratings Unit Note
Supply voltage Vop —0.3~+75 A%
Input voltage ViN —0.3~Vop+0.3 A%
Output voltage Vour —0.3~Vpp+0.3 \%
Output current Lo 120 mA 1
’ oL 20 mA 2
Operating temperature Topr —10~+70 T
Storage temperature Tstg —55~+150 T
Note 1: Total output high current.
Note 2: Total output low current.
SHARP
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B Recommended Operating Conditions

Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply voltage Vbp 2.7 5.5 \4
Command execution time t Voo=5VL10% 2 50 7S
Vop=3V+10% 4 50

B AC Characteristics of External Clock Input Signal

Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit
Input rise time tR Vpop=2.7~5.5V 0.1 ©s
Input fall time tF Vbp=2.7~5.5V 0.1 #S
Clock pulse width tL Vop=5V+10% 0.2 6.3 #s
‘ tH Vop =3V£10% ) 0.4 6.3 HS
B Electrical Characteristics (Vbp=2.7V£5.5%, Ta=—10~+70C)
Paramater Symbol Conditions MIN. | TYP. | MAX. | Unit Note
Vini 0.7Vbp Vbp \Y% 3
Input voltage Vit 0 0.3Vbp \% 3
Vinz Vop—0.5 Vop \4 4
ViLz 0 0.5 \Y% 4.
T ViN=Vpp, Voo=5V £10% 70 250 750 HA 7
Input current Vin=Vop, Vob=3V+10% 15 70 200 pA 8
Tz Vin=Vbp, Voo=5V+10% 20 60 pA 5
Vin=Vop, Vop=3V+£10% 7 20 HA 5
IdHl Vop=5V+10%, Vou=Vpp—2V 10 mA 6
Vou=Vpp—0.5V 1 mA 7
oLt VDD=5V#1O%, Vop=0.4V 1.6 mA 6
Vor=0.4V 0.8 mA 6
Toka Vop=5V+10%, Vos=Vpp—2V 4 mA 8
Vou=Vpp—0.5V 0.5 mA 8
Output current Vop=5V % 10%, VoL=0.4V 15 uA | 7
oz o =04v ) uA | 8
Tors Vop=5V £10%, Vor=Vou=Vpp—2V 1 mA 9
Von=Vopp—0.5V 0.15 mA 9
ToLs Vop=5V+10%, VoL=0.4V 0.6 mA 9
VoL=0.4V 0.3 mA 9
Current consumption Top t=8,8 us, Vbb=5V+10% 230 600 ©A 10
t=8.8 #s, Vop=3V=E10% 120 230 “A 10

Note 3: Applied to pins Ros, Rio-R13, R20-R23, R3o—Rsz.
Note 4: Applied to pins ACL, CL1.

Note 5: Applied to pin ACL.

Note 6: Applied to pins Roo—Ro2.

Note 7: Applied to pin Ros.

Note 8: Applied to pins Rz0—R23.

Note 9: Applied to pin CL2.

Note 10:  No load status.
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Remote Control Receiver CMOS LSl '
——-___—_—-—____——_

B Oscillator Circuit

T T
Rdi? |

Czl,——m,-_—:;tC1
Fo7

LU59001

Example using CSB455E (Murata)
C1=Ce= ZZODF
d=2.2kﬂ

B Switching Characteristics (OSC Frequency: 455 kHz)
(1) Receive signal (DIN)

Parameter

Symbol

MIN.

TYP. MAX. Unit

Receive signal pulse width

tDIN

250

s

(2) Serial transfer (with internal clock)

Parameter Symbol| MIN. [ TYP. | MAX. | Unit Note

RDY ON time toN 2 ms

RDY OFF time (DIN—RDY) toFF1 53 ms

RDY OFF time (SDO—RDY) toFFz - 53 ms
Duration of CKI at high tekin 1 ms

CKI end time tCKIE 0 ms

CKI standby time tCKIS1 52 ms

CKO delay time tckoD 635 “s
Duration of CKO at high tcKoH 285 s
Duration of CKO at low 1 tcKoL1 80 Hs 11
Duration of CKO at low 2 tcKoL2 825 us 12
CKO setup time tstop1 95 us |

Notell: For transfer rate of 0.32 ms/bit.
Notel2: For transfer rate of 1.05 ms/bit.

(3) serial transfer (with external clock)

Parameter Symbol | MIN. TYP. MAX. Unit
RDY ON time ton 2.25 ms
RDY OFF time (DIN—RDY) tOFF1 53 ms
RDY OFF time (SDO—RDY) tOFF2 53 ms
CKI standby time tekis2 0.45 52 ms
Duration of CKI at high tCKIH 635 #S
Duration of CKI at low teKIL 380 s
CKI setup time tsTOP2 2565° us
CKI clock frequency fcki 100 920 Hz

(4) Parallel transfer

Parameter Symbol | MIN. TYP. MAX. Unit
Data ON time tPDON 2.65 ms
Data OFF time tPDOFF 53 ms
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B Timing Diagrams
(1) Receive signal (DIN)

toIN

DIN I l

(2) RDY ON/OFF timing

SN e e N s N o f s N

RDY S . [
torrz

toFF1 ton
SDO il ’

(3) Serial transfer (with internal clock)

RDY _J
tckist tckiH tCKIE
CKI \ \
SDO x Cs X Cr Cs X X C: X [Ci X
tsTop1
CKO | I —U
<—’] tckor

tckop tCKOH
(4) Serial transfer (with external clock)

RDY

tckis2 | tckin tCKIL

g > "—l/fCKI—"'
ckl | ] l R |1 [

spo _X_¢__X &j D G G ¢

(5) Parallel transfer

tPDON L— t PDOFF—>]

PDi
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Remote Control Receiver CMOS LS|

 LU59001

Il 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
decoder 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 ms=Tp=52.7 ms, it is iden-
tified as a separator between 15-bit data items. If
Tr is equal to or larger than 52.7 ms, it is identi-
fied as the end of transmission.

Conditions Identification
Tr=0.85ms Noise
0.85ms=Tpr=1.69ms Logic “0”

1.69ms=Tpr=2.95ms
2.95ms=Tr=52.7ms
52.7ms=Tp

Logic “1”
End of 15-bit data
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, Ci-Cs,
matches the preset system address (SYS1-SYSs), 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 (Ce-Ci3) to an external system. If
coincidence is not found, comparison is made with
the preceding 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 Ro3 and R22 pins are both connected
to Vpp, serial transfer is selected when the device is
reset. In any other case, parallel transfer is selected
when the device is reset.

@ Serial transfer

Serial transfer includes three modes. A mode is
selected by the S1 and Sz signals applied to the Rzo
and R21 pins. The following table shows the modes
versus S1 and S2 signals (S1=S2=1 is inhibited):

962
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Transfer mode | Transfer rate | Ro1(CKO) | R23(CKI)
0 | O | Internal |0.32ms/bit| Transfer | Request to
0 | 1 |Clock Mode |1.05ms/bit| Clock
External {1.1~10ms

. .
O | Clock Mode sbie| e

transmit signal

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 Cs, C7, **, C13, and the Ro1 pin
provides a transfer clock (CKQ). 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
S1 and Sa.

(b) 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 Cs, C7,-Ci13 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, Ro1, Roz, Ros, R20, R21, R22, and R23 output
parallel data (PDo-PD7). Parallel data bits corres-
pond to received data bits as follows:

Pin Roo | Ro1 | Roz | Ro3 | R20 | Ra1 | Rez | Rzs
Parallel
‘Data
Received
Data

PDo | PD1 | PD2 | PD3 | PD4 | PDs | PDs | PD7

Ceé | C7 | Cs | Co | Cio| Ci1 ]| Ciz|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
Ro2 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 LU59001

Bl System Configuration
(1) Serial transfer

Amplifier] | Detector

. . —
circuit circuit
<=
DIN
Voo SYSs SYSs SYSs
SYS: | SYS:
4J-||l| Ld lll
20] [19] [18 l%ﬂﬁ%l 15) [14] [13] [22] 11
LU59001
8 L%l 10
§ SDo 5
2 | cko £
= °
E CKi rﬁ
G RDy 7/17
(2) Parallel transfer
Amplifier| | Detector
circuit circuit
—— =
PD. DIN
g
Q)
n
@
E LU59001
g
E O
__EDo_L__Lrl_lz 3 [aJ IsT Lel T7] LaJ Lod (nod
PD:
PD+ 3
' g
PD: -
1 &
\PD3 -
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Up/Down Counter CMOS LSI with LCD Decoder-Driver o ~ LR3617

|_ R 36 1 - Up / Down Counter CMOS LSI with LCD

Decoder-Driver
B Description . L - I Pin Connections
The LR3617 isan up/down counter with a de- g 8” Bass Lo = <
. . . . . a A Kk ow
coder driver for 3%/, digit LCDs. It is best suited QR EH0O00NM
to tape counters for use in micro cassette tape recor- el (59 51 B3 52 Bl ol (9 PR @\
ders and VTRs. 24 Sn
23£ 2
23 a,
21 b
20 g3
19 f
B Features s
[EEE
1. 3%, digit static LCD Mbs
2. Leading zero suppression 6 g4
3. Minus sign floating position =R
4. Memory stop O mEN
5. End-of-tape stop ELN
6.-Single power supply : — 1.5V M E TR O
7.CMQSprocess féé&ﬁ;fggéf‘g
8. 48-pin quad-flat package Ny N < NN n
Nop is connected to the internal circuit.
To be used in the open state. Top View
B Block Diagram
Segment Output - Oscillation
Is A N
24)(25)(26)—(38)—(21022)(23)39)A0X( e (2171 8)1 9)20X43Xa 4)X(45)-(13X1 X1 5X16 Y46 X2 7X48)-(Bo)36)32D-(2D)(28)(29
ENIR y pC/
© : Decoder Decoder Decoder | | Decoder DC
3 Driver .| Driver Driver Driver Driver Converter 0sc.
g ] 1
2 ‘[ .
g T— J 30 Test
© Common |4 || Binary Decimal Decimal Decimal Tarnary my 9) Operation Input
@7 Circuit Counter Counter Counter Counter Counter 1) Count Pulse Input
i T T T T Tnput Z Pause Input
- ontroler Memory Input
_I N5 11) Up/Down Input
Minus Sign Zero-detector Circuit I:£:I F/F‘|e 12) Reset Input
10) Mode Input
* fL 2) Initial Set
SO 0, ©; |
Vss Vop Vop: Stop Output ) Alarm Output
SHARP
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Up/Down Counter CMOS LS| with LCD Decoder-Driver

B Absolute Maximum Ratings

Parameter Symbol Ratings Unit | Note
Vi 0.3~—25 \4 1
Pin voltage™* Vg 0.3~—5.0 \4 2
Vg +0.2~Vpp—0.2 \4 3
Operating temperature Topr —10~+60 T
Storage temperature Tog —20~+100 T

*Referenced to Vss
Note 1: Applies to Vop, Vot pins
Note 2: Applies to VEe pin

Note 3: Applies to all input pins except Vss, Ve, Vop, Vb1 pins

B Operating Conditions

Parameter Symbol Ratings Unit | Note
Supply voltage™ Voo, Vopr| —1.3~—1.8 \ 4
Input voltage * Vin 0~Vpp \% 5

Note 4: Do not allow a sudden change to occur even within the rated value.
Note 5: Applies to Sck, Sact, SMEN, Spau, Sopk, SaLM, Son, Sk pins

LR3617

B Electrical Characteristics (Vop=Vpp1=—1.5V, Ta= ?‘5°C)
Parameter Symbol Conditions MIN. TYP. MAX. Unit l Note
. All input pins Vgg \
t t Ipp+1 > 13. 2 A )
Current consumption (Ipp+1Ipp1) fose=64kHz, with 1o load 3.5 5 7 6
V[H _0.3
Input volt \% 7
fiput vottage Vi Vpp+0.3
Iin Vig=0V 5
Input current A 7
Ly Vi=Vpp 5 a
CR oscillator frequency fose R,=5.1kQ, R,=150kQ, C=47pF 32 48 64 kHz 8
Ion: Vou=—0.5V, Vgg=—3.0V 10
Output tl LA 9
utput curren loui | VoL=—25V, Vgg=—3.0V 10
lonz Vou=—0.5V, Vgg=—3.0V 100
t t2 > A 10
Output curren lors | VoL=—2.5V, Vy=—3.0V 100 a
IOHS VOH =—04V 10
t t3 A 11
Output curren lows Vo= —11V 10
Note 6: Total power consumption at fosc=64kHz
All output pins open DDC
All input pins connected to the Vss pin + 1
Vop1 pin connected to Vop pin 0.1xF
Note 7: Applies to all input pins except Vss, Vobi, DDC,
Vb, Vee, CR1, CR2, CR., pins v
Note 8: The constant values shown in the right figure are used in the 0.1uF ol 5s
oscillation circuit. ) VEE
Note 9: Applies to segment output pins CR; CR; CRs
Note 10: Applies to common output pins 4TpF
Note 11: Applies to STP, ALM pins l 5.1kQ ][ 150kQ
z
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B Sample Displays and Font (2) Count input cycle

The count input signaI waveform is as follows.
Sa 2 3 4
>
ak g (LH
NED c.:
. M

L

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

(3) The relationship between count input,

0 1 2 3 4 5 6 7 8 9 count content, and display
| B e R I Y B Y ey B B B | The LR3617 changes its display, output each
_r = [ U time 3 pulses get applied to the count input pin.
_ (4) Count input recognition
Sample display 1999 ,’ I::II /:” l_." The LR3617 recognizes as one count pulse en-
- = - tered a transition that occurs in the up-counter
120 - I’ l:l II_I' mode when the counter input pin Sck connected to
—_— = Vss is to be reconnected to Vpp (or open) or a tran-
—20 Y B | sition that occurs in the down-counter mode when
[ the count input pin Sck connected to Vpp (or open)
o 1 is to be reconnected to Vgs.
_ 2 eeme MO
M30 M "II /’ / displey A +1 LE
- = Down - counter LML LML LML
B Count Function display A 4 4
(1) Count range Time ¢ )
Shown below are the count methods.
(5) Up/down input
The LR3617 works as a down-counter when the
Up - count " Down * count up/down input pin is connected to Vss, and as an
1999 1999 up-counter when the up/down input pin Spy is con-
| ! nected to Vpp (or open).
1998 1998 With the stop signal output pin STP at Vg level
J ! due to the tape end mode (discussed later) or the
: : memory stop mode (discussed later) operation,
: : when the up-down input pin Spy connected to Vpp
! ! (or open) is to be reconnected to Vgs, the state of
—9 2 the stop signal output pin STP will be inverted to
i ! produce Vpp level output.
1 1 (6) Counter reset ,
1 I Connecting the reset input pin Sg to Vgg resets
0 <=— 0 <— the counter content to 0. Note that the counter does
! l not operate with the reset input pin Sk connected to
1 -1 Vss. ‘
! !
2 —2
% i B Memory Stop Mode
: l (1) ‘Memory stop mode and its resetting
19l98 1998 When the memory input pin Sygm connected to
! | Vpp (or open) is to be reconnected to VSS? the mem-
1999 1999 ory stop mode will be entered, and M sign be dis-
played on LCD.
In memory stop mode, when the memory input
pin Syem connected to Vpp (or open) is to be recon-
SHARP
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Up/Down Counter CMOS LSI with LCD Decoder-Driver

nected to Vgs, the memory stop mode will be reset
and the M display on the LCD will disappear.
Altering the memory input pin Sygy 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 O to O (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 O in the
case of display changing from —1 to 0), the stop
signal output pin STP will produce Vgs level out-
put. However, in the case of counter content change
from the value other than O to O due to reset input
Sk., the stop signal output pin STP will not go Vss
level and stays at Vpp level instead.

When the stop signal output pin STP produces
Vs level output due to the counter content change
from the value other than O 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 Sygewm connected to Vpp (or open) is reconnected
to Vg to enter the memory stop mode.

And the stop signal output pin does not produce
Vss level output but stays at Vpp level.

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

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

Sk | L J—
SmEeM ____E_.I_—-l_

Counter contents
(Display)

Memory stop mode I T |

(M display)

B Tape End Detection Function.

When no pulse has been applied to the counter
input pin Sck for 4~8 seconds with Vg level input
being applied to both the operation input pin Sopg,
and the pause input pin Spay, 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 Sppy is connected to Vpp (or open).
And when it is decided that it is the tape end, the
stop signal output pin STP will produce Vgg level
output. Changing the operation input pin Sgpg from

SHARP
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Vpp to Vgs level with the stop signal output pin
STP at Vgg level in the tape end stop mode, the
state of the stop signal output pin will be inverted
to produce Vpp level output.

(2) Tape end alarm mode

The tape end alarm mode will be entered when
the mode input pin Sppy is connected to Vss. 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 Sppg is turned Vpp
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
Vop level output. However with the STP at Vgg
level output, the ALM output is disabled.

(3) Operation input (Sopr)

When the fape recorder is in PLAY, RECORD,
FF, REW, CUE, REVIEW state, or in operation,
Vgs level input is applied. And when the tape re-
corder is out of operation, Vpp level input is ap-
plied.

(4) Pause input (Sra)

To be connected to Vgg when the tape recorder is
in normal operation, or to be connected to Vpp (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 Vpp (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 Sopg,
pause input pin Spay, mode input pin Sapm, up-
down input pin Spy, memory input pin Sygm, reset
input pin Sg, and count input pin Sckx equipped
with built-in chatter killers, the timing of which is
shown in the figure below.

LSI input | || | IR | I N

T T Y A IS T T S S U R SR T SN N S N N B

LSI
acknowledgement

il
| —

In the case of an input pin other than Sck (3.9~7.8ms/div)

LSl [ [ 1 1

LSI

acknowledgement l ﬁ r'—

T T T O S S T T S S Sy

In the case of Sck (0.25~0.5ms/div)
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LR3617

(7) Initial set o
By connecting the initial set input pin Sacp to
Vbp, the internal LSI and each output will be in-
itialized as follows.
Counter display 0 }
Memory stop function reset (therefore no M dis-
play)

B System Configuration

Vop TP——C

Stop signal output pin STP Vpp level output
Alarm signal output pin ALM Vpp level output
The LSI retains the state as described above

with the initial set input pin Spcp connected to
Vbp. ‘

Ce +
Tt Cs,
Cgy Rf CR3
368 |35 I3 32§ 31} 13 2 2!
37} 24,
38, 23
39] 22
4 21 a
a
) 41 2 )
- 2 19
LR3617
4. 1
44] 17,
45 1
46 15i
47] 14]
148} T
Co LI Tl Lrils] o] ood i 122
# g { HH—%"-« C
] 0
LIPS He
Cs g "1
S
. 2 ! \,g\ \ - r, 3
R3 R3 8 'E K g ‘2"
Stop ) IR Eo ':
‘ Ao =3
” Co : For chatter killer of input signal
Alarm C1: For setting clock frequency
Cz : For level shift coupling
Cs: For smoothing after level shift
Voo C4 : For initial set
Cs : For power supply hold
R:: For setting frequency
R, }For regulating current
Rs:
—SHARP
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VTR Data Back CMOS LS|

L R3 7 2 7 VTR Data Back CMOS LSI

B Description

Bl Pin Connections

LR3727

(=]

The LR3727 is a CMOS LSI which provids date ° o . 5
informations on video recordings. £ w2 2xad
~n © wm &8 B O 2 un
> 5> I X > o n = O O
[27] [26] [25] fo¢] [23] [22] [21] [29] [19]
- —
v: [ ] ne
v, 5] [T7] NC
B Features Ve[ 6] oSCin
1. Date information data store function Vis [3]] 5] BL
(4-bit parallel BCD code) Va, [37] [14) Dour
2. Data display function GND [33] T3] DCLK
3. Single power supply : + 5V Vos [31] 7] CNT
4. CMOS process Vi s
5. 36-pin quad-flat package Do o /E S5
OT T BT LT T e T [T BT 18]
a8 88 >S aoh B &
Top View
B Block Diagram
Display D Horizontal
isplay Data 24) Sync. Signal
Output 9 Output Stop Circuit H Timer ynf: 1ana
. Gate 25) Horizontal
Display Inhibit ® T |7 Position
: J l Lo T Timer [F2D Display Time
20 22) Display Start
GND G3) ! .. H Address V Address
Timing C C 57
Circuit ounter ounter
Voo { I 28
(+5V) 29
> j l Lol V Timer —(30 LVertical
5-bit Shift Charactor . - 3])( Position
Register < Generator [<| Multiplexer 32
- _T 34
- 35 . ‘
Oscillation 0scC Fixed 6-bit X4 Strobe 55 Vertical sync.
& Data Shift Registerje | Circuit Signal
12) Input Switching
13) Clock Input
1 X2 {3 )36 6 X 7 (8 )X 9101
;ﬂ_——/
Data Input Data Select
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VTR Data Back CMOS LSI ' ' G LR3727
—__————_—_———_——_—

B Absolute Maximum Ratings

Parameter . Symbol ‘Rating Unit

Supply voltage™* | Vpp -0.3~+70 | 'V

Input voltage™*? Vin |—0.3~(Vpp+0.3) \%

Pin current 1 +10 mA |

Power consumption *2 Pp 450 mW !
Operating temperature Topr —10~+60 T

Storage temperature Ty —55~+125 T

%1 Referenced to GND

*2 Ta=60T

B Operating Conditions

Parameter Symbol | MIN. TYP. MAX. Unit
Supply voltage™*! Voo | 4.5 5.0 5.5 \%
Input voltage*? Vin 0 Vop A%
External oscillation R 3.3 kQ
resistance cp :
B Electrical Characteristics ‘ (Vop=5.0V, Ta=25T)
Parameter Symbol Conditions MIN. TYP. MAX. Unit | Note
C ) In display mode, Rep=3.3kQ 5.0
mA
Current consumption Ipp Standby mode 01
e Vi 4.0 5.0
Input voltage Vi ; 0.0 ’ 1.0 \Y% 1
Iy Vin=5.0V : 0.0 1.0
Input current 1 I V=0V ~100 HA 2
Ly, | Vin=5.0v —~ 0.0 1.0
A
Input current 2 s V=0V 0.0 ~1.0 7 3
Vou: 5.0V at IMQ 4.0 5.0
Output voltage 1 Vour lo,=1mA 0.0 05 \% 4
' Vonz | 5.0V at IMQ 4.0 5.0
\Y
Output voltage 2 Vous lo.=1mA 0.0 1.0 5
Vous lop=—1mA . 4.5 5.0
Output voltage 3 Vous lo,=1mA 0.0 05 A% 6
Clock oscillator frequency fep External resistance=23.3k Q 2.5 3.0 3.5 MHz

Note 1: Applies to all input pins

Note 2: Applies to Do~D3 pins

Note 3: .Applies to input pins except Do~Ds3 pins
Note 4: Applies to HCR, TCR pins

Note 5: Applies to S1~S4 pins

Note 6: Applies to Dour pin
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Bl 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 “High”.

(i) Input data select outputs (S1~Ss 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".

(i) Data input (Do~Ds 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 Ds pin is MSB.

(v} 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 | #s for the horizontal
pulse, and more than twice the horizontal pulse
width for the vertical pulse.

(i) Horizontal positioning (HCR pin)

Input pin for the time constant of the one-shot
multivibrator positions the horizonal display in
the picture. By varying the time constant of the ex-
ternal CR, horizontal display position can be
changed.

(i) Vertical positioning (Vi~Vi2spins)

Input pins for positioning. The level of this pin
determines the vertical display position.

SHARP

LR3727
Vizs| Ves | Vaz | Vie | Vs | Va | V2 | Vi | set value
L L L L L L L H 1
L L L L L L H L 2
L H H L L L H H 99

L H H L L H L L 100

H|H|H|H|H/|H]|H L 254

H| H|H|H|H|H|H|H 255

Set value=128 * Vi2s+64 - Vea+32 - Vz2+16 + Vig+8 - Vs
+4 - Vi+2 - V2t Vi

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

(iv) Oscillator input and output (OSCw, OSCour
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 (Dour 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.

(vij Display blanking input (BL pin)  Input
that disables the display data output (Dour pin).
When this pin goes “High”, the Dour pin always will
go “Low” level. This pin only disables the Dour out-
put and does not affect the internal working of the
LSL

(vl 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”,
the one-shot multivibrator that determines the dis-
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.
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B Display

The display is a total 6-digit, 1-line display of
year, month, and day each consisting of 2 digits.
The character organization and character array Low | High | High | Low

are as follows. ‘ |

D3 D, D Do Indication

Ds D. Dy Do Indication

i |

‘ | |

Low | Low | Low | Low i(blank)i

High | High | High | High ) : :
|

(1) Character organization
The display character is of 5X7 numerics and
dots that separate year, month, and day. The dots

High | High | High | Low . )
'8 ¢ 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

High | High | Low | High

B.

A : Approx. 550ns (when the frequency of the
built-in oscillator is 1.8MHz)
B : Scan line......3 lines/field
High | High | Low | Low
7Bg B

HEE o o =

k54—~ 24 2AA2A

Character array

3 1. 10.25.

Display of October 25,’ 81
B Description of Operation

(1) On application of the source voltage Vpp,
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 ekxcept 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

High | Low | High | High

High | Low [ High | Low

High | Low | Low | High

High | Low | Low | Low

Low | High | High | High

00| 3 |0 U | <2 | W) )| == | [

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 Doyt pin “Low”, oscillator in static
state, S;~Sg in high impedance state (“High"), and
each of the time constant input pins (TCR pin, HCR
pin) in high impedance state (“High”).

VSYNCopin _M____ 1T
START pin J-L--------""-g:““"
TCR pin

1
TP signal [

'
.
1
[
1
2) g Y
¢
'
'
O

2
X<

|<_—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 #s of the width START input
signal is required. The TP signal width is deter-

LR3727

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.)

(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
LSIL

The HP signal in the timing chart just discussed

7

|
_

1
|
]

|

|
+_—
|

|

TP’ signal

—————

| | |
SO S B B
START pin F 1T r

|

L

T

|

|

|

—H-t1--

|
-
|
i
|
|

_~_____r__
e 44—

|
———H-d4-L_

|

|

l
|
+
l
|
;
|
i
|

| |

HP signal
| | |
| | |
RERE
S1 pin ! | | : |
b |
| | | |
L l | ) |
S2 pin | | ]l : :
! |
[ T S
Ss pin o oo
| | | | | :
, L I
T
S4 pin ll } | | i
I I | | : l !
| | 1 1 . | |
S+ i I
| b
I R !
Ssé pin } ) | hl 1,
| | | | |
[

|
Nl 1 o T ! '

Don’t Care 7.~ Y -
digit digit digit

digit

. 1
lyears'! year’s months month’s days

0 ,11day’si
digit digit Don’t Care

Fig. 1 Data read timing (CNT pin “Low”)
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LR3727

. ;
Start pin ——-f—'

DyCLKpinjlr-l n r" r" l"l r'l "" I'" I—I [—l r‘]l—l n

| |
| oy b
| I | |
VSYNC pin ' : | : L 1' : I
| [ | |
: II ] | ; l Ir l |
;I‘P signal —r—J: : | | | : I
I | | | | { | |
S, pin | | | | |
| | | I | ! ; [
| I | | | |
, I N Y T R
S2 pin. } i
| \
I
| |
Ss3 pin ——1

| |

: .
b
1 1
R

|
|
|
|
[

S4 pin

S5 pin

S pin

—_——_— —— — —

I
|
I
I
I
|
L
I
|
|
|
|
.
1
|
I
I
|
|
I

—_— - — 3 —

Do~D3 pins

| 10 ) 110
Don’t Care years’ ll)f“"-"'

! digit digit

| 10
Imonths |month s| days’
digit

7777

| 1day's |
| 5 ytsl Don’'t Care

g

Fig. 2 Data read timing (CNT 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 Dg~Ds3 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 Doyt 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.

974
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The data for the dots that separate each digit will
be set up in the LSI as fixed data. These character
data or fixed data are to be through the multiplexer
to the character generator.

(5) The data read time is followed by the dis-
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 determined 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
during each horizontal scan time, and produces
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serially through the 5-bit shift register the charac-
ter outputs one by one at the Doyt 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 divided
horizontally into 5 parts so that their signal out-
puts will be produced from the Doyt pin.

%

VSYNC

pin 1§

VP signal L

%

[RSPEUP PPN R——

Oscillation
interval

Dour pin

Fig. 3 Display timing in 1 field (TP signal = “High”)

HSYNC pin —J |

HP signal | |

0SCour pin -~ LU UL U AU LU

e}

o

HC signal U B

Dourt pin

U

LI ]

—

| U u

Fig. 4 Display timing in 1 horizonal time (TP signal =

[MTTTT (M1 0O 7717 01117 0O 17711 (17711 11

SHARP

“High”)
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. LR3727

B System Configuration

Vpp (+5V)
_l_ - —o
VR, VR: /1-" GND
‘Vop or GND . i C Ry C2 E=R2 VRs.
e % H r}‘ﬁ
. GND Vpp HCR TCR 0SCin0SCour
Horizontal Vi~Vigs CNT
sync signal .Jl_ HSYNC BL’-%
Vertical ‘
; . Output
sync signal .n_ ——{VSYNC LR3727. Dout
Start signal j —START -
» DCLKj
DO\ Dl; Dz D3_ Sl Sz S3 S4 Ss Ss

‘Set 10th digit of the year \°"'

3
T3 7%
T3 1%

Set last digit of the year i’"“

Set 10th digit of the month o

e

|

Vop

Set last digit of the month \o“d

7%
€

$7%

Set 10th digit of the day \0""

Set last digit of the day \O

T
j}
%

<

=

=]
——AAN~
—— AN
——AAA~
AN~
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Phase Locked Loop Frequency Synthesizer CMOS LSI LR3652

L R 3 6 5 2 gtl\l'lagg %%clzked Loop Frequency Synthesizer

B Description Bl Pin Connections

The LR3652 is a CMOS LSI designed for PLL
frequency synthesizer AM/FM radios. It can be
controlled directly by the Sharp 4-bit 1-chip
SM-4A or SM-5A microcomputers.

22] GND
21] C,
E Ci
19 NC
E C:
117} NC
E’ Cs
5] NC
14 FM
13 AM
12 psc

B 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 : 1/3 ~ 1/999
. FM mode : pulse-swallow type
. Charge-pump output port and an N-channel Top View
open drain transistor are contained for use in
LPF amp.
. b-bit input ports
. Time base : 3.6MHz crystal
. Single power supply : + 3V
. CMOS process
. 22-pin dual-in-line package

_

QO oo N0 w

B Block Diagram

- fr 7 .
Base Frequency 10 Invertor 1/8 Dividerl—ﬁilg)ii'ider for Reference Frequenciesl—-’ Phase 3 }Chargf Pump%
: 9 v Comparator
9 r 4 ) Lock Detector
21 - mDecoder for Reference Frequenciesl 5
Input
Data J 2% Decoder | 12 Transister}>(5 ) | Low-Pass
18 and 7 Programmable Divider for Active Filter
Latch | 4 L.P.F. 3
16 >
Strobe (1 Programmable Counter
for Prescaler Control 12 Prescaler
FM Local ~ Control
OSC. 14 Amp. 1
Frequency Selector
Circuit ~ 11) Vbn(3V)
AM Local (13 Amp. | ‘
OScC. 22) GND
Frequency
SHARP

977




Phase Locked Loop Frequency Synthesizer CMOS LS| - LR3652

B Absolute Maximum Ratings

/7 Parameter Symbol Ratings Unit | Note
Supply voltage Vob —0.3~+6.0 .V
External voltage Vee —0.3~+18 \4 1
Input voltage Vin —0.3~+6.0 \Y%

Current consumption Ibp +10.0 mA 2
Output current lout +2.0 mA 2,3
Operating temperature Topr —20~+60 \4

Storage temperature Tog —55~+125 \Y

Note 1: Applies to D1, D2 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.

B Operating Conditions

Parameter Symbol MIN. TYP. MAX. Unit | Note

Supply voltage Vob 2.7 3.0 3.3 A%

External voltage Vee 0.0 15.0 \4 1

Input voltage Vin . 0.0 Vb \'4

Oscillator frequency fosc 3.6 MHz

B Electrical Characteristics (Vpp=3.0V, Ta=25T)
Parameter Symbol Conditions MIN. TYP. MAX. Unit | Note
fosc=3.6MH
Supply voltage ‘ Vpp | fosc=3.6MHz 2.7 3.0 3.3 s 4

FM or AM=3.0MHz, 0.3Vp_p
fosc=3.6MHz, output pin open

Current consumption Ipp FM or AM=3.0MHz, 0.3Vp_p 2.5 5.0 mA 4
Viu . 2.6 3.0
1 1
nput voltage Vi 0.0 04 v 5
Ly 1.0
Input current Vin=3.0V LA 5
IIL - —1.0
Input frequency fin Sine wave Vix=0.3Vp_p 3.0 . MHz 6
Voui Connects to Vpp at 100k 2.6 3.0 v 7
Vo1 [oL=100 A 0.0 0.4
VOHZ [OH=_200 ,UA 2.6 3.0 v 8
Output voltage ) VoLz IoL=200 A ) 0.0 0.4 .
Vous Iou=—200 A 2.6 3.0
\Y% 9
V0L3 IOLZ 200 /lA 0.0 0.4

Vee=15V at 100kQ 14.80 |14.95 \ 15.00

\Y%
OHd with G; and G, grounded
" Ior=1.0mA v !
VoLar | on oY X 4
OL4 with G, and G, grounded 0.0 0
Oscillator frequency fosc ) 3.6 MHz 10
. ne Vin=3.0MHz, sine wave 300
PSC delay time ns 8
Y Ty | 0.5Vp_p 300
Note 4: Applies to Vop pin
Note 5: Applies to ST, Co, C1, C2, Cs, 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, CP2 pins
Note 10: Applies to OSCiy, OSCourt pins
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B How to Use Pins : Programmable counter for counter range
(1) OSCw, OSCour (Crystal oscillation)

~ prescaler control —
If a prescaler with its frequency dividing ratio
switchable between 1/40 and 1/44 is used :

| oscw 0SCour GND | Mode FM
- Channel space 100kHz
Crystal ¢{[] ' Frequency dividing ratio....oeecoecossessesssnens 1/123
3.6MH: Count range of the counter for
Ce Cp prescaler .................................. 4
u_ Cs,Cp=33pF

ST Co Ca Ce Cs Function
1 MF M Mo M, With MF “Low” and “High”, AM mode and FM mode respectively.
For M1~ M3, refer to the other table.
2 Pay P2 P Pas P31~P34 set the frequency dividing ratio for the 100’s digit of the
programmable counter.
3 Py Pa P Pue P21~P24 set the frequency dividing ratio for the 10’s digit of the
programmable counter.
4 Pus Pis Pis Pis P11~Pus set the frequency dividing ratio for the 1’s digit of the prog-
rammable counter.
5 P P, Py P P1~Pa set the count range of programmable counter for pulse swal-
lowing.
6 “Low” “High” “Low” “High” Indicate the end of data input and data latch.
M M Ma Reference frequency (kHz) (2) Co, G, Cz, Gs, ST . )
FM mode (MF*High') | AM mode (MF“Low") These are the data input pins for selecting FM/
“Low” | “Low” | “Low” 2.25 1.0 AM, setting reference frequency, FM/AM input
“High” | “Low” | “Low” 2.50 4.5 frequency dividing ratio, and the count range of
“Low” | “High” | “Low” 12.50 5.0 programmable counter. The following 2 different
“High” | “High” | “Low” 25.00 9.0 data inputs are available.
“Low” | “Low” | “High” 50.00 10.0 (i) Using 4-bit data and strobe  The data
will be read into LSI by strobe function after 4-bit
FM mode data is set. It takes 6 times of strobe to complete
25kHz, 1 , 2, 3, 4 [Latch data reading.
Lo i o 'E (i) Using one pin each for data, strobe, and
C"i ! ! | latch 20-bit data is entered serially through
: ! ' ' the data input pin Co. With one strobe, the data is
01' . r : : read one bit apd \yill be latched by the C, input
) ' : ! after data readénghlslcomlpleted. Cz and Cj shall al-
Ce 1 | I ways stay at “High” level.
I I
cq:g i: Lo 1
| 1 | | 1
ST;_‘—LrLrLrLr_U_l ST| L ]z2[3[4]5]6]7][8[9]10
‘1' g _; 1 Co | Ms | Mz | M1 | MF | Pas | Psa | Paz | P31 | Pas | Pas
t=2us t=2us
. . . ST|{11112|13|14 15|16 (1718|1920
The input described above provides Co [ Por | P | Pa | Pro | Pro | P | Pu | Ps | P | P
Mode FM
Phase comparision frequency..........c.ceeeeeceee 25kHz
Programmable counter for frequency deviding
FM, AM input ratio=1/123

SHARP
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Latch
<Mam{<M <M M Ft<Psod <PratePim—
| o—
{ i - - | | |
T
I

T R

| T T T T T H 1| |

L o [
. L —>— _'i_**l‘_
t=22us - t=22us t,t=2us

(ii) - FM, AM (Station originatng input)

FM AM

IC1 ICz
T T C1,C; : 1000pF
FM AM station

prescaler origination

(iv) CPi, CPz, Gy, Gz, Dy, and D:

(Constitute a low pass filter circuit)

(v) LK (lock output)

Goes “High” (the transistor turns off) if the PLL

loop is locked.
(vi) PSC (Prescaler control output)

B Reception Frequency Range (1)

' CP, G D CP; Gz D; Vop GND
I—'V‘v'\v W : L’V\/\/—L"'VW‘>
-|- El: T 2
l GND l
Station
originating——e4 Prescaler *—-"-— LR3652
signal PSC

Band Area MF M M: Ms Frequency dividing ratio  |Comparison frequency
1 1/65~1/79*%
Japan “High” “High” “High” “Low” (@~2)*! 25kHz’
FM 1/49~1/59**
USA “High” “Low” “Low” “High” (4~3)*1 50kHz
} - — *2
Europe “High” “Low” “High” “Low” ) 1/132~(1))/3129 ' 12.5kHz
Japan “de" “High” “High” “Low” 1/109~1/228 9kHz
AM USA “Low” “Low” “Low” “High” 1/80—~1/184 10kHz
Europe “Low” “High” “High” “Low” 1/109~1/228 9kHz

%1 Count range of prescaler control counter

%2 When to be used in the FM mode, an IC that, as a prescaler allows frequency dividing ratio to be switched between 1/40 and

1/44 is used.

B 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 981 ~2,052kHz ' 9kHz

SHARP
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Bl System Configuration

LR3652

ANT
FM RF FM FM IF FM AF
AMP MIX AMP [ DET FM/AM == ‘Amp
_a] selection
1 !
{.).%cal L.PF Prescaler FM  0osCu 1
’ Crystal
2 36MH
1 T 3.6 MHz
PSC 0SCout
CP,
ANT
AM RF AM AM IF av | ] LR3652
AMP MIX AMP [T DET
l AM Coe—/— SM-4A
'l s
Local LPF CP S(,:'E‘
0sc -E 1
SHARP
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