Ordering number : EN3379A

. CMOS LSI

No3379A [ LC5732N

4-Bit Microcomputer with LCD Driver

Overview

gsegment outputs, a prescaler, an oscillator.
The LCS732N is especially suited for use in high-grade ti
calculators, LCD games with timepiece.

Hardware Features
- Supply voltage :
1.5V or 3.0V typ. (mask option-selectable)
- Very low current dissipation
3.0pA typ. (Ag battery ver smn 32kHz crysta] oscillation, durmg( mekeepmg operatlon}

connected externally)
- Many output pins for LCD panel drive
Drivable LCD panel
1/2 bias 1/3 duty
1/2 bias 1/2 duty
Static

requires one byte.)
- Input/output pins
Input pins : 8 pinsf

Otitput dedicated to alarm : 2 pins, general-purpose output 1 pin)
¥ ut pins dsoutput-only ports (mask option-selectable)

-RAM ; 48 x4 blts
- Cycle time : 122ysec
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LC5732N

Application Development Support System
- Evaluation chip (LC5797) is available for application development and the dedicated equipment is
available as the application development tools.
- Tools for developing the LC5732N application programs

@ - MS-DOS machine @ - SDS-410 system
- Cross Assembler : LC5732.EXE - Cross-Assembler : h05732 CO\/I
- Mask Option selections program : - Mask Option selectig
SU5732.EXE. SU5732.COM

- EVA- 510+TB 5734+ DCB-1 (Rev 2.0V or greater)+Application evalua i

evaluation may be done.

Notel - The application evaluation board is constructed by th
- LEDsor LCDS may be used for dlsplay
Note2 - Slnce the evaluation ch1p LC5797 and the 1;05“732Ng~d

LCB5732N : 48 X 4 bits
LC5797 : 256 X 4 bits

“L05732/32H 573
Refer to thfé LCE73

- User’s Manual :

27 segments

|—o J

LCD driver

1

segment PLA

controlct [~ PC :> ROM
melody cht 2048:8)
{3 octaves) il

tack
f (f tevel)

chrono counter’
(1/10 sec)

RES
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LC5732N

Pad Assignment of LSI Chip

Chip size :3.72mm X% 3.11mm
Chip thickness :480pm
Pad size : 120pm X 120pm
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LC5732N

Pad Name and Coordinates

pl\id Pin Name - (#Xm) (#Ym) Pr\abd PinName
1 | Voo —~1665 90 29 | 82
2 | 54 -~1665 —30 30 | S
3 | s3 —1665 ~-295 3 RES
4 [ M1 —1665 —h00 32 | OSCIN
5 | M2 — 1666 =100 337 10P
6 | M3 —1685 —a05 34 | OscouT
71 M4 —1665 —1110 35 | TEST
8 TEST —1685 —1360 36 | COM?2
9 TEST —1340 —1360 37 | SEG1
10 | SEG14 —1100

11 SEG1H —820

12 | SEG16 —"40

13 | SEG1? —560

14 | SEG18 —380

15 | SEG1Y —200

16 | SEG20 —20

17 | SEG21 160

18 | SEG?Z? 340

19 | SEG?23 520

20 | SEG24 700

21 SEG?25 880

22 | SEG?6 1060

23 | SEG27 1240

24 | COMI 1665

2h T3 1665

26 | 3%Hz 1665

27 CUP1 1665

8 | CuP?

Pin Description

Function

Mask option

I
2]
3
Mask option

Crystal OSC mode

32.768kHz crystal is connected across OSCIN

and OSCOUT for oscillation.

Used as reference clock for timepiece and

system clock.
CR OSC mode

R and C are connected across OSCIN and

OSCOUT for oscillation.
Used as system clock.

33

10P

Connected to OSCOUT and used as OSC phase

compensation capacitor,

Continued on next page.
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Continued from preceding page.

Pad . Input/ Circuit .
No. Pin Name Oulzput Configuration Function
Voo Input-only port.
30 |s1 . LSI system is reset by applyil
k<] simultaneously.

29 |82 Input &

3 |83 P -~

2 |54 [ S

@
VoD -

4 |Mi1 2

5 | M2 Input g

6 | M3 P %

7 | M4 E =

31 |RES Input -

56 |BAK thes

ected’aéross BAK and Vpp to prevent logic
frommalfunctlomng
Output,-only pin
Suited for driving transistor for light.

51 | LIGHT Output

Output-only pin

Used to deliver *4kHz, 2kHz, 1kHz modulation
signal with instruction.

Also used to deliver non-modulation signal.

Used to deliver melody signal of 3 octaves with
instruction.

(+) power supply pin.

(—) power supply pin.

Ag battery version, Li battery version, EXT-V
version : mask option selectable.

Also used as power supply for LCD drive. :
The following Table shows how to connect
external parts in each case.

Agbat.use . | Libat.use EXT-Vuse |
static] 172 bad static [1/2bias| static [1/2 blas

HHFEEE

27
28

CuP1
Cupz

Pins for connecting voltage step-up (step-down)
capacitor.

Continued on next page.
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Continued from preceding page.

Mol | PinName |QRuet|  Configuration Function
Output pins for LCD panel common plate.
The following pin is used ineach case.
VDD
24 |COM1 =
36 |COM2 Output -
50 |COMS3 V551
|_.
vss2
10 e se%mg {s.
to VDD g légfﬁngeg 27 (pad No.10
23 »
Segment
driver Output
37
to
49
26 |32H:
256 | T3
35 Test
8 :l TEST
9

connected to Vgge.

* 4kHe, 2kHz, 1kHz:
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Sample Application Circuits
(1) AgBattery used application
(1/2 bias 1/3 duty)*: 4 segment outputs are used for

key matrix

b

X

-LQ 32,784z

INPUT PORT
.t

LCD
(‘/zbius %d.uty)

23x3 =69

—LI.SV(Ag)

(2) LiDBattery used application

(1/2bias 1/3 duty) *: 4 segmentoutputs are used for

output ports.

Lc
(14 bias E};,t‘luw)

ocutput ports,
COM)
COM2
* o CcoM3
M1 SEG
ouT
M2
L
M4
VoD
51 ¥ss1 T
52
53
54 vss2
CUPi{
O5C IN CUP2
0sC OUT
ALMYD
or
{aLmM2)
LIGHT

i

IT

Crystal OSC (Power supply : EXT-V version)

Unit ( capacitance: F)
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Allowable Operating Conditions at Ta=25+2°C,Vpp=0V

Electrical Characteristics at Ta=25+2°C,Vpi

@ Ag Battery Version
Absolute Maximum Ratings at Ta=25+2°C,Vpp=0V - unit
* Maximum Supply Voltage Vgsi —40to+03 V
Vssz —40to+03 V
Maximum Input Voltage Viy  S1-4,M1-4,TEST,0SCIN,RES Vg51—-03t0+03 V
Maximum Output Voltage VouTi CUP2,0SCOUT,ALMI1,ALM2,LIGHT : gL—O 3to+03 V
VouT2 SEGOUT,COM1,COM2,COM3,CUP1 ' A

Operating Temperature  Topr
Storage Temperature Tstg

Supply Voltage Vsst

Vssg
Input ‘H'-Level Voltage Viy  S1-4,M1-4,RES
Input ‘L’-Level Voltage ViL S1-4,M1-4,RES
Operating Frequency fopet Ta=—10to + 65°C,c1;§'< al OSt

fopgz
éxt=33pF Rext=510kQ)

min typ max unit

Input Resistance Rinia 200 2000 kQ
RiNiB 200 2000 kQ
Ring 10 300 kQ
Output ‘H’-Level Voltage Vgp -0.2 v
Output ‘L’-Level Voltage 5 Vgge+0.2 V
Cutput ‘H'-Level Voltage —-0.2 \Y

- _

Output ‘M’-Level Voltage:

Vgg1—0.2 Vgg+0.2
Vgge+0.2 V
-0.65 v

Vgg1 +0.65 V

V53 :
AALM1,ALM2,LIGHT
#Vss1= =155V Jon = —20pA, X3 _02

Vgs1= —-1.55V,Io,=20pA, X3 Vsgy+0.2

< < <

Vss1=—1.35V, ' -3.3 —-2.5
C1=C2=0.1pF fopg = 32.768kHz,Fig.2 ‘
Vgsi= —1.55V,C1= HALT mode 2.0 pA
C2=0.1pF,Cg=20pF,
Ippz |crystal OSC (CI=25kQ), | ROM continue mode 5.0 pA
Fig.2 backup flag OFF
Vstt  Cg=20pF,crystal OSC (CI= 25k(2), -1.35 Vv
e Fig.3
Oscillation Hold Voltage VaoLp Cg=20pF,crystal OSC (CI= 25k), -1.30 V
Fig.3
Oscillation Start Time tats [V581 = —1.35V,Cg=20pF, 10 s
crystal OSC (CI= 25kQ),Fig.3
Oscillation Compensation 10P  External pin 8 10 12 pF

Capacitance
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LC5732N

Maximum Qutput Voltage Voym CUP2,0SCOUT
Voure SEGOUT,COM1,COM2,COM3,CUP1,
LIGHT,ALM1,ALM2
Operating Temperature  Topr
Storage Temperature Tstg

® Li Battery Version
Absolute Maximum Ratings at Ta=25+2°C Vpp=0V unit
Maximum Supply Voltage Vgg —4.0t0+03 V
Vgse —40t0+03 V
Maximum Input Voltage Viyy; OSCIN VS§1 —-03to+03 V
Vine S1-4,M1-4, TEST,RES Vsga=0. \%
\%
A%

Allowable Operating Conditions at Ta=25%+2°C,Vpp =0V
Supply Voltage Vss1

Vss2
Input ‘H'-Level Voltage  Vig S51-4,M1-4 RES
Input ‘L’-Level Voltage ViL S1-4,M1-4 RES
Operating Frequency fopgl

Electrical Characteristics at Ta=251£2°C,Vpp
Input Resistance Rinia Vsge=-2

typ max unit
200 2000 kQ

100 2000 kQ

Rine 10 300 kQ
Output ‘H’-Level Voltage —-0.2 : v
Output ‘'L'-Level Voltage Vege+02 V
Output ‘H’-Level Voltage -0.2 Vv

Output ‘M’-Level Voltage Vgsa/2—-0.2 Vggo/2+02 V

Output ‘L’-Level Voltag Vgge+02 V
Qutput ‘H’-Level Voltdge —0.65 \Y
Vgse+0.65  V
—-1.5 v
& Vega+ 1.5V
Vssa= —2.9V,Ion= —40pA, % 3 -04 v
Vsse=—2.9V,IgL,=40uA,% 3 Vgse+04
Vggo= — 2.8V, -135 WV
C1=C2=0.1pF f,; = 32.768kHe,Fig.5
Vgge=—2.9V,Cl= HALT mode 0.8 wA
C2=0.1pF,crystal 0SC
Ippe |(CI=25kQ),Cg=20pF, ROM continue mode 2.0 PA
Fig.5,backup flag OFF
LV Vstt  Cg=20pF,crystal OSC (CI= 25kQ), —1.35 \Y
Fig.6
Oscillation Hold Voltage VyorLp Cg=20pF,crystal OSC (CI= 25k ), -13 Vv
Fig.6
Oscillation Start Time tett Vgge=—1.35V,Cg=20pF, 10 s
crystal OSC (CI=25kQ),Fig.6
Oscillation Compensation 10P  External pin 8 10 12 pF

Capacitance
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®EXT-V Version
Absolute Maximum Ratings at Ta=251+2°C,Vpp=0V
Maximum Supply Voltage Vgg;
Vss2
Maximum Input Voltage Viy  OSCIN,
S81-4 M1-4,TEST,RES
Maximum Qutput Voltage Voyr CUPZ2,05COUT,

SEGOUT,COM1,COM2,COM3,CUP1,

LIGHT,ALM1,ALM2
Operating Temperature  Topr
Storage Temperature Tstg

Allowable Operating Conditions at Ta=25%2°C, Vpp=0V
Supply Voltage Vssi1
Vssg

Input ‘H’-Level Voltage Vg  S1-4,M1-4,RES
Input ‘L'-Level Voltage ViL Sl 4,M1-4,RES
Operating Frequency fopg1

fopg2

Input Resistance

Output ‘H'-Level Voltage
Output ‘L'-Level Voltage
Output ‘H’-Level Voltage

Cutput ‘M’-Level Voltag

Output ‘L’-Level Vg »a"'aﬂge 3
’ COMi, domz, COMB

Vggo & —2.4V,Ign = — 250pA,

ALNI1,ALM2

s2= — 2.4V Io, =250pA,

LM1,ALM2

Output ‘H'-LevélVolt

unit

—-4.0t0o+03 V
—4.0to +0.3 V
Vgge—03to +03 V

\Y
33 kHz

kHz

typ max unit

200 2000 kQ
100 2000 kG
10 300 k@
-0.2 v
Vgge+0.2 V

-0.2 ' A%

Vgga/2—0.2 Vgge/24+02 V

Vgge+0.2 V
—0.65 \Y

Vgge+0.65 V

Vgse= —2.4V,Ion = — 150pA, LIGHT ~15 v
Vsse= —2.4V,Io,= 150pA, LIGHT Vgge+1.5 V
Vgge= —2.9V,Ipg= —40pA, % 3 -0.4 ‘ Vv
Vgge =~ 2.9V I, =40pA, % 3 Vege+04 ¥V
Vgge= —2.8V, -135 V¥V
C1=C2=0.1pF f,, = 32.768kHz,Fig.5
Vo= —2.9V,C1= HALT mode 5.0 pA
C2=0.1pF,crystal OSC
(CI=25kQ), ROM continue mode  12.5 RA
Cg=20pF,Fig.5 ‘
Oscillation Start Voltage Vstt  Cg=20pF,crystal OSC (CI= 25kQ), —-22 \Y
Pig.6
Oscillation Hold Voltage VyoLp Cg=20pF,crystal 0SC (CI= 25kQ), -20 V

Fig.6

Continued on next page.
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Continued from preceding page.

: min typ max unit

Oscillation Start Time tett Vggo= —-2.2V,Cg=20pF, 10 sec
crystal OSC (CI=25kQ),Fig.6

Oscillation Compensation 10P  External pin

Capacitance

10 12 pF

%1 S1,S2,S3,54; M1, M2, M3, M4
#2 LCDdriver output pins cut of SEGOUT14 to 27, SEGOUT1 to 13
¥ 3 Output pins (used as output port) of SEGOUT14 to 27

Oscillator Type | Supplier Oscillator

Daiwa DT-38, 32.768kHz
Shinku (CL=12.5pF)

32.768kHz
crystal
oscillation

Kyocera

Cg tolerance : + 5%
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[ 20p=
p
]I>° .I.O'I’Jr curr 0 sen —%
| ‘ T®"lcup2  out oscour =
Program-applied Vss2 ¥ssy ——

V551
Fig.1 Inputconfiguration of $1-4, M1-4

o)
VB0 osciN—3
5
orcupz DU oscouT|—
vesz  VSS!

I

Fig.3 Oscillation start voltage,
oscillation start time,
frequency stability,
oscillation hold voltage test circuit

o—{CUP

o1 | 0p:
Ju Voo
L _LOTP-CUPl 0SC 1N -{E
T " |cupz  DUT oscour |
vss)' Vs§2 —

Fig.5 Current dissipation, Fig.6 Oscillation start voltage,

oscillation start time,
frequency stability, o
oscillation hold voltage test cireuit

OSCIN  OSC OUT

Rext

I Cext

Yoo

Fig.8 Recommended CR oscillation circuit
Unit ( capacitance: F)

_ Il Jalms and litigation and ali damages, cost and expenses associated with such use:

“Not w’npbse any responsibility for any fault or regligence which may be cited in any such claim or
itigation on SANYO ELECTRIC CO, LTD, its affiliates, subsidiaries and distributors or any of
thigie’ officers and employees jointly or severally

B Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for volume production. SANYQ believes information herein is accurate and reliable, but no guarantees
are made or implied regarding its use or any infringements of intellectual property rights or other rights of
third parties.
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