Ordering number : ENN*6725

CMOS IC

LC573904
SA//MY o 4-Bit Microcontroller

with 4K-Byte ROM, 120 x 4Bits RAM and LCD Driver

Preliminary

Overview
The LC573904 is a CMOS 4-bit microcontroller that operates on low voltage and ver 10W po
contains 4K-byte ROM, 128 x 4 bits RAM, LCD drivers and melody function.

conE@zﬁtiQn. It also

Features

(1) ROM :4096 x 8 bits

(2) RAM :128 x 4 bits

(3) Cycle Time :

Cycle Time | Oscillation source | Oscillation frequency 4 /I | Power source
122s Crystal oscillation 32.768kHz A " Ag Battery
27us RC oscillation 150kHz
122ps Crystal oscillation Li Battery
27us RC oscillation
122ps Crystal oscillation External

8us RC oscillation voltage supply

(4) Input / Output Terminals
- Input ports
- Input / Output ports

: 4 terminals (S- p’ort 4 tof ‘
port : Aiel - P1 pott+'4 terminals)

A 1d T# @'fPl should be OFF.

L hold Txf on, it causes the through current from VDD to GND

- Output ports smelody ou’tput terminal : 1 terminal,

output pox;t 1 terminal)

- LCD segment output ports’
- LCD common output perts’

other applications whose failure can be reasonably expected to result in serious
erial damage. Consult with your SANYO representative nearest you before using
aﬂ.y SANYO peructs described or contained herein in such applications.

| SANY& égmes no responsibility for equipment failures that result from using products at values that
exceed, elreh momentarily, rated values (such as maximum ratings, operating condition ranges, or other
parameters) listed in products specifications of any and all SANYO products described or contained

herein.
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LC573904

(5) LCD driver
Drivable LCD panel Number of drivable LCD segment output
1/2 bias 1/4 duty 128 segments
1/2 bias 1/3 duty 96 segments
1/2 bias 1/2 duty 64 segments
STATIC 32 segments

(Possible to use output port by mask option.)
- Built-in Step-up / Step-down circuit

(6) Melody/Buzzer
- Melody function Octave : 3 octaves

Time of musical note : specified by program

- Buzzer output

(7) Base timer
- 15-bit base timer for timekeeping

(8) HALT release
- Five vectors
1. 15-bit base timer (500ms overflow output)
2. 15-bit base timer (output every 32ms)
3. S-port
4. Pl-port
5. 1/10 second pulse

(9) Stand-by mode
- HALT mode
The program operation will be stopped in thj
release above-mentioned.

(10) System reset
- RES terminal
- Reset by setting S1 to S4 terminals

(11) Oscillation
- Two oscillation circuits
- 32.768kHz crystal oscillati

(12) Power supply
- Ag-battery
- Li-battery
- External voltage

(13) Shipping form

0/ TB5739 + DCB-1A

No.6725-2/18



LC573904

Pad assignment
Chip size (X x Y) :2.63mm X% 2.89mm

Chip thickness 1 480um
Pad size :116pm x 116pum
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Note: L
When a Lithium battery hgs been s g&the powgr.supply, please note the following points.

There are two modes )

backup mode a corresponding error will arise. If timing accuracy is required (for clocks,
the program design.
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Pad name and coordinates

QFP64 Pad Pad Coordinates QFP64 Pad Pad Coordinates
PIN No. No. Name Xpm Yum PIN No. No. Name Xpm Yum
5 1 BAK -1065 645 37 33 1065 -505
6 2 S4 -1065 455 -380
7 3 S3 -1065 -255
8 4 P10 -1065 -130
9 5 P11 -1065 -5
10 6 P12 -1065 115
11 7 P13 -1065 300
12 8 P00 -1065 490
13 9 P01 -1065 615
14 10 P02 -1065 740
15 11 P03 -1065 865
16 12 COM4 -1080 1005
17 13 SEG17 -940 1205
18 14 SEGI8 -790 1205
19 15 SEGI19 -650 1205
20 16 SEG20 -525 1205
21 17 SEG21 -400 1205
22 18 SEG22 -275 1205
23 19 SEG23 -150 1205
24 20 SEG24 -25 1205
25 21 SEG25 100 1205
26 22 SEG26 225 1205
27 23 SEG27 350 1205
28 24 SEG28 475 1205
29 25 SEG29 600 1205
30 26 SEG30 725 1205
31 27 SEG31 5 1205
32 28 SEG32 1205
33 29 COM1 1195
34 30 CUPI 1070
35 31 CUP2 895
36 32 770

No.6725-4/18
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Package Dimension
(unit : mm)
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System Block Diagram

HALT mode control

:

Stand-by control

.

IR

PLA

X’tal >
S =
==}
§ .2
@) o
RC >
A
Clock generator
> Base timer

»

Chronograph counter

Melody/buzzer
circuit

Strove pointer

'

SEGMENT PLA
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Sample Application Circuit

(1) Ag battery used application (2) Li battery used application
(1/2 bias  1/4 duty) (1/2 bias  1/4 duty)
P00 com1 P00 com1
E’g; com2 LCD GLASS Sg; ggmg LCD GLASS
P10 & T
_[ SEG1-32
— P11
 EEEE
e Vepr 1.5V(Ag)
KEY MATRIX vss T KEY MATRIX
s1 VDD2 —||J =
_— 2 cupt 0.14F =L
-— s3 e uwFl:r D[] =
== s4 =
W7 A é 124
A _l_? 32.768kHz OseN A é 32.768kHz
0scouT
= RES
0.AuF |
s %_ RCIN LIGHT >
RCOUT

(Power supply : Ag battery version)

(3) EXT-V used application
(1/2 bias  1/4 duty)

POO com1
PO1 com2 LCD GLASS
po2 com3

[ |Po3 12 BIAS
coms 1/4 DUTY
P10
SEG1-32

P13 VDD2

KEY MATRIX VDD

=

st vss
=
82 CuP1
=
S3 cuP2
<= s4
124
OSCIN
A :E 32.768KHz
oscout
=

RES

ment; ytput (SE (7 to SEG32) are used for key scan output port, P-ch open drain option should
hibit signat'short between output ports when two or more keys are pushed simultaneously.
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LC573904 Terminal Description

. PAD . .. .
Name Pin No. No /0 Function description Option
VSS 43 39 - Power terminal (-)
VDDI1 9 64 - *Power terminal(+) (Ag battery version) Battery version

*Voltage supply to LCD driver (Li battery version,
EXTYV version) (C is connected between VDD1 and
VSS.)

*Voltage supply to logic unit (Ag battery version,
when Back up flag is off in Li battery option.)

VDD2 3 63 - *Power terminal(+) (Li battery version, EXTV vgrsion)

&

*Voltage supply to LCD driver (Ag battery ve Sign)
(C is connected between VDD2 and VSS )

BAK 5 1 - *Power terminal(+)
*Capacitor is required between BAK;

Li battery option
CUP1,2 34 30 -
35 31 (or stop
down)
S port 39 35 I *4-bit input port ”L”-level hold Tr.
38 34 Input for HALT Provided/Not provided
S1-S4 7 3
6 2
*Pro grammatﬁe pull—@i
”L” level Hold T 5
P1 port 8-11 4-7 /0 +”L”-level hold Tr.
Provided/Not provided
P10-P13 +’H”-level hold Tr.
Provided/Not provided
*Output form CMOS
/P-ch open drain
PO port 12-15 *”H”-level hold Tr.
Provided/Not provided
P00-P03 +*Output form CMOS
/P-ch open drain
LIGHT 1
ALM

witl SsAS or TMEL instruction.
uzzer 4kHz/2kHz/1kHz modulation signal or
non modulation signal.)*

Melody signal : 3 octaves)

SEG1
-SEG32

LCD output terminals for segment *Output form
*Possible to use output port for SEG17 to SEG32 segment/CMOS/P-

(Pad No.13 to 28) by mask option. ch open drain
E *Segment data
SP=0 - FH
DBUS=a/b/c/d/e/f
/g/h
Continue.

No.6725-8/18
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Name Pin No. I;i)D /0 Function description Option
COM1 33 29 (0] LCD output terminals for common LCD duty
-COM4 47 43 1/1,1/2,1/3,1/4

64 60
16 12
OSCIN 41 37 I Input for 32.768kHz crystal oscillation
OSCOUT 42 38 0 Output for 32.768kHz crystal oscillation
RCIN 44 40 I Input for RC oscillation
R is connected across RCIN and RCOUT, and C i,s'
connected across RCIN and VSS. )
RCOUT 45 41 0} *Output for RC oscillation
R is connected across RCIN and RCOUT. ¢
RES 40 36 I Reset
32HZ 37 33 - *Test terminal

No.6725-9/18
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Ag battery version

1. Absolute Maximum Ratings at Ta=25+2°C, VSS=0V

Parameter Symbol Pin & Conditions Ratings Unit
Supply voltage VDD1 -0.3 to +4.0 v
VDD2 -0.3 to +4.0
Input voltage VIN S1-S4, P00-P03, P10-P13, TEST, -0.3te VDD1+0.3
OSCIN, RES, RCIN ’
Output voltage VOUTI1 CUP2, OSCOUT, ALM, LIGHT,
P00-P03, P10-P13, RCOUT
VOUT2 SEG1-SEG32, COM1-COM4, CUP1
Peak output I0UT1 ALM
current 10UT2 LIGHT
(at each pins) 10UT3 Output except ALM and LIGHT
Total output IALL Total output pins.
current
Maximum power Pdmax QFPo64
dissipation
Operating Topr
temperature
range ¢
Storage Tstg £40 to +125
temperature
range

Parameter Symbol Ratings Unit
typ. max.
Operating supply VDDI1 1.65 v
voltage VDD2 . 3.3
Input high voltage VIH VDD1-0.2 VDD1
Input low voltage VIL 0 0.2
Oscillation fOPG1 *32.768kHz ( 32 32.768 33 kHz
frequency range VD] )
sReéfer to fi
fOPG2 " sRC os 30 100

No.6725-10/18
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3. Electrical Characteristics at Ta=-30°C to + 70°C, VSS=0V

Parameter Symbol Conditions - Ratings Unit
min. typ. max.
Pull-down transistor RINTA VDDI=1.55V, VIL=0.2V, 150 300 1000 kQ
Low level hold Tr. Fig.3 *1
RIN1B VDDI1=1.55V, 100 300 500
Low level pull in Tr. Fig.3 *1
RIN3 VDDI1=1.55V, TEST, RES
Pull-up transistor RIN2 VDD1=1.55V,
High level hold Tr. Fig.6
Output high voltage VOHI1 VDDI1=1.55V, IOH=-0.4pA A
Output low voltage VOL1 VDDI1=1.55V, IOL=0.4pA
Output high voltage VOH2 VDDI1=1.55V, IOH=-4uA, COM1-4
Output middle voltage VOM VDD1=1.55V, IOH=-4j1A, IOL=4}A,
COM1-4
Output low voltage VOL2 VDDI1=1.55V, IOL=4uA, COM1-4
Output high voltage VOH3 VDDI=1.35V, IOH=-250pA, ALM, LI@HT
Output low voltage VOL3 VDDI=1.35V, IOL=150pA, ALM, F1
Output high voltage VOH4 VDDI1=1.55V, IOH=-20pA i
Output low voltage VOL4 VDDI1=1.55V, IOL=20pA
Output high current IOH VDDI1=1.55V, VOH=VDD 1% 9. 5 -100 HA
Output low current IOL VDDI1=1.55V, VOL= VD]}‘TX 0.5
Step-up voltage VDD2 VDDI1=1.35V, C1=C2=0’ {1 2.7 v
fopg=32.768kHz. Fig, 47
Current dissipation IDD1 VDDI1=1.55V, 4.0 HA
(In Halt mode)
IDD2 15.0
Current dissipation IDD3 3.0 12.0
(In operating mode)
RC osc 7.0 20.0
operating
Oscillator start-up 1.35 v
voltage
Oscillator sustaining 1.30
voltage
Oscillator start-up time / 10 s
i “Cg= 1spF Crystal 0sc(CI25kQ),
Ba,ck Aip flag ON, Ta=25°C, Fig.5

No.6725-11/18
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Li battery version

1. Absolute Maximum Ratings at Ta=25+2°C, VSS=0V

Parameter Symbol Pin & Conditions Ratings Unit
Supply voltage VDDI1 -0.3 to +4.0 \Y
VDD2 20.3 to +4.0
Input voltage VINI1 OSCIN, RCIN -0:3,t0’yDD1+0.3
VIN2 S1-S4, P00-P03, P10-P13, TEST, RES t0-VDB2+0.3
Output voltage VOUTI1 CUP2, OSCOUT, RCOUT /A3 to VDB1+0:3
VOUT2 SEGOUT, COM1-COM4, CUP1, ALM, " -0.3 1BV DDzﬁ@;Z{ E
LIGHT, P00-P03, P10-P13 "
Peak output I0UT1 ALM mA
current 10UT2 LIGHT
(at each pins) I0UT3 Output except ALM1 and LIGHT BA
Total output IALL The total all pins. mA
current
Maximum power Pdmax QFP64 mW
dissipation
Operating Topr °C
temperature
range ]
Storage Tstg -40 to +125
temperature
range
Parameter - Ratings Unit
min. typ. max.
Operating supply VDDI1 1.25 3.60 \Y%
voltage VDD2 2.5 3.6
Input high voltage VIH VDD2-0.4 VDD2
Input low voltage VIL S1-S4, RES, 0 0.4
P00-P03, P10
Oscillation fOPG1 *324768kHz (cf? 32 32.768 33 kHz
frequency range -,&7 D‘b2z2.=
5 efer to!
#*RC og 30 150

No.6725-12/18
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3. Electrical Characteristics at Ta=-30°C to + 70°C, VSS=0V

Parameter Symbol Conditions - Ratings Unit
min. typ. max.
Pull-down transistor RINTA VDD2=2.9V, VIL=0.4V, 150 300 1000 kQ
Low level hold Tr. Fig.3 *1
RINIB VDD2=2.9V, 60 150 300
Low level pull in Tr. Fig.3 *1
RIN2 VDD2=2.9V, TEST, RES 300
Pull-up transistor RIN3 VDD2=2.9V,
High level hold Tr. Fig.9
Output high voltage VOHI VDD2=2.9V, IOH=-0.4pA A
Output low voltage VOL1 VDD2=2.9V, IOL=0.4pA
Output high voltage VOH2 VDD2=2.9V, IOH=-4pA, COM1-4
Output middle voltage VOM VDD2=2.9V, IOH=-4pA, IOL=4uA,
COM1-4
Output low voltage VOL2 VDD2=2.9V, I0OL=4uA, COM1-4
Output high voltage VOH3 VDD2=2.4V, IOH=-250pA, ALM
Output low voltage VOL3 VDD2=2.4V, IOL=250pA, ALM ¢
Output high voltage VOH4 VDD2=2.4V, IOH=-150pA, LIGHT
Output low voltage VOL4 VDD2=2.4V, IOL=150pA, LIGHT
Output high voltage VOHS5 VDD2=2.9V, IOH=-40pA
Output low voltage VOLS5 VDD2=2.9V, IOL=40pA .
Output high current I0OH VDD2=2.9V, VOH=VDDH2{0.45V; -450 HA
Output low current IOL VDD2=2.9V, VOL=0:5
Step-down voltage VDDI1 i \%
Current dissipation IDD1 0.8 2.0 HA
(In Halt mode)
IDD2 5 15.0
Qperatmg
Current dissipation IDD3 RC osc stop 3 12.0
(In operating mode)
RC osc 7 20.0
operating
Oscillator start-up 16pF erstal osc(CI<25kQ), 2.60 \%
voltage ick-up ﬂag ON, Ta=25°C, Fig.§8
Oscillator sustaining Cg—lﬁpF ‘Crystal osc(CI<25kQ), 1.25
voltage P 'Backuup flag OFF, Ta=25°C, Fig.8
Oscillator start-up tirh VDD2 2.0V 10 S
€g#=16pF, Crystal osc(CI<25kQ),
Fa=25°C, Fig.8

No.6725-13/18
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EXT-V version

1. Absolute Maximum Ratings at Ta=25+2°C, VSS=0V

Parameter Symbol Pin & Conditions Ratings Unit
Supply voltage VDDI1 -0.3 to +7.0 v
VDD2 20.3to +7.0
Input voltage VIN S1-S4, P00-P03, P10-P13, TEST, RES, -03,t0’MDD2+0.3
OSCIN, RCIN .
Output voltage VOUT SEG1-SEG32, COM1-COM4, CUP1,
CUP2, OSCOUT, ALM, LIGHT, RCOUT
Peak output I0UTI1 ALM mA
current 10UT2 LIGHT
(at each pins) 10UT3 Output except ALM and LIGHT A
Total output IALL The total all pins. mA
current
Maximum power Pdmax QFPo64 mW
dissipation
Operating Topr °C
temperature
range
Storage Tstg
temperature
range
2. Recommended Operating Range at Ta=-30°C to + 76°€, VSS:
Parameter Symbol Cogd;-t»iéns Ratings Unit
FF typ. max.
Operating supply VDDI1 3.0 \Y
voltage VDD2 il 6.0
Input high voltage VIH VDD2-0.4 VDD2
Input low voltage VIL S1-S4, RES _ 0 0.4
P00-PO3, P10-P13
Oscillation fOPG1 I Sl 32 32.768 33 kHz
frequency range
30 500

No.6725-14/18




LC573904
3. Electrical Characteristics at Ta=-30°C to + 70°C, VSS=0V

Parameter Symbol Conditions - Ratings Unit
min. typ. max.
Pull-down transistor RINTA VDD2=2.9V, VIL=0.4V, 150 300 1000 kQ
Low level hold Tr. Fig.3 *1
RINIB VDD2=2.9V, 60 150 300
Low level pull in Tr. Fig.3 *1
RIN2 VDD2=2.9V, TEST, RES 300
Pull-up transistor RIN3 VDD2=2.9V,
High level hold Tr. Fig.9
Output high voltage VOHI VDD2=2.9V, IOH=-0.4pA A
Output low voltage VOL1 VDD2=2.9V, IOL=0.4pA
Output high voltage VOH2 VDD2=2.9V, IOH=-4pA, COM1-4
Output middle voltage VOM VDD2=2.9V, IOH=-4pA, IOL=4uA,
COM1-4
Output low voltage VOL2 VDD2=2.9V, I0OL=4uA, COM1-4
Output high voltage VOH3 VDD2=2.4V, IOH=-250pA, ALM
Output low voltage VOL3 VDD2=2.4V, IOL=250pA, ALM ¢
Output high voltage VOH4 VDD2=2.4V, IOH=-150pA, LIGHT
Output low voltage VOL4 VDD2=2.4V, IOL=150pA, LIGHT
Output high voltage VOHS5 VDD2=2.9V, IOH=-40pA
Output low voltage VOLS5 VDD2=2.9V, IOL=40pA .
Output high current I0H VDD2=2.9V, VOHZVDIﬁ 0.45Vi -450 HA
Output low current IOL VDD2=2.9V, VOL=0:5
Step-down voltage VDDI1 i \%
Current dissipation IDD1 VDD2= 2 9V, Ci{Z 0.1uE, 5.0 15.0 HA
(In Halt mode) Fig.7, Cg= ISpF e
IDD2 15 50
RC 0sc(&ex£*470
Cext= Lgpfj Ta<!
Current dissipation IDD3 = ' 10 40
(In operating mode) ;
RC osc 50 200
operating
Oscillator start-up 2.0 A%
voltage
Oscillator sustaining 2.0
voltage
Oscillator start-up time 10 s
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Electrical Characteristics at Ta=-301C to + 700JC, VSS=0V

Parameter Symbol Conditions - Ratings Unit
min. typ. max.
Pull-down transistor RINTA VDD2=5.0V, VIL=0.4V, 70 200 600 kQ
Low level hold Tr. Fig.3 *1
RINIB VDD2=5.0V, 60 150 300
Low level pull in Tr. Fig.3 *1
RIN2 VDD2=5.0V, TEST, RES 300
Pull-up transistor RIN3 VDD2=5.0V,
High level hold Tr. Fig.9
Output high voltage VOHI VDD2=5.0V, IOH=-0.4pA A
Output low voltage VOL1 VDD2=5.0V, IOL=0.4pA
Output high voltage VOH2 VDD2=5.0V, IOH=-4pA, COM1-4
Output middle voltage VOM VDD2=5.0V, IOH=-4ppA, IOL=4pA,
COM1-4
Output low voltage VOL2 VDD2=5.0V, IOL=4puA, COM1-4
Output high voltage VOH3 VDD2=5.0V, IOH=-2.0mA, ALM
Output low voltage VOL3 VDD2=5.0V, IOL=2.0mA, ALM
Output high voltage VOH4 VDD2=5.0V, IOH=-250pA, LIGHF
Output low voltage VOoL4 VDD2=5.0V, IOL=250uA, LIGHT +*
Output high voltage VOHS5 VDD2=5.0V, IOH=-80pA
Output low voltage VOLS VDD2=5.0V, IOL=80uA
Output high current I0H VDD2=5.0V, VOH=VDDZ-¢'75V -750 HA
Output low current IOL VDD2=5.0V, VOL=0.75’
Step-down voltage VDDI i \Y%
(CIErIr{e;lltt (111112852 )a tion IDD1 To be determined HA
IDD2
To be determined
Current d1's51pat10n IDD3 £B§>-0sc stop To be determined
(In operating mode) F
IDD4 “RC osc
operating To be determined
Oscillator start-up 2.0 \'%
voltage
Oscillator sustaining 2.0
voltage
Oscillator start-up time 10 S

*1:S1,82,S3,S4,P10 t
*2 : Applied to SEG1 tg"$
*3 : Applied to the CM@S or
*4 : Applied to the, €MOS t
*5: P00 to P03, E”l@to P13
*6 : :
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Crystal oscillation guaranteed constant

A kind of oscillation Producer Oscillator Cg
32.768kHz CITIZEN CFS-308 16pF (Ag, Li battery version)
Crystal oscillation 15pF (EXT-V version)

SII DT-VT-200 15pF

*Cg must be used J rank (£5%) and CH characteristics.

(Note) <Please place the oscillation-related parts as close to the oscillation pins as possible with |
possible pattern length since the circuit pattern affects the oscillation frequency.
*[f you use other oscillators herein, we provide no guarantee for the characteristic

OSCIN OSCOouUT

HDJ

< Co

|7

777" yss

Figurel Crystal oscillation circuit

OSCIN ——1—}—

OSCOUT ——

VDD1 ————{

VvVDD2

Program-applied

77T VSS ;
Figure3 Input configuration @ igure 4 Current dissipation, step-up voltage
S1-4, P10-13 measurement
VDD1

tart-up velgage, oscillator start- Figure 6 Input configuration of
s1llatorSustaining voltage P00-03, P10-13
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0.1uF
|
0.1uF l_h I Cg | Cg
: BAK VSS VSS
—1cupP1 OSCIN —I_T:_—”— OSCIN —_‘F|:
g ‘ o——— CUP2 OSCOUT ——™
Cext CuUP2 DUT OSCOUT — Cext DUT
eX BAK Fy
RCIN vDD1 ——— | J;{}—{ RCIN
Rext]
= rRcout vop2 —| RCOUT
0.1uF
Figure7 Current dissipation, step-down voltage
measurement
VDD2
Figure9 Input configuration P00-03, P10-13

characteristics, and fun _Atlons
of the pen‘ormance_ "haracte ;

m SANYO Elegfruc’ Co K RAY.
semlcond Ctor ; with someg pr‘obablllty Itis pOSSIb|e that these probablllstlc fallures could
“ayents that Eoyid endanger human lives, that could give rise to smoke or fire,

to other p&roperty When designing equment adopt safety measures so

l, |nclud‘|n.g photocopying and recording, or any information storage or retrleval system,
e, wuﬁeut the prior written permission of SANYO Electric Co., Ltd.

all mf rmatlon described or contained herein are subject to change without notice due to
r)mduct@echfiology improvement, etc. When designing equipment, refer to the "Delivery Specification"
for the, SANY{) product that you intend to use.

| Informatlon (including circuit diagrams and circuit parameters) herein is for example only ; it is not
guaranteed for volume production. SANYO 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.

This catalog provides information as of September, 2000. Specifications and information herein are subject
to change without notice.
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