Ordering number : EN2666A

CMOS LSI

No. 2§66A / LC5733,5733H

SINGLE-CHIP 4-BIT MICROCOMPUTER WITH -
LCD DRIVERS FOR LOW-VOLTAGE,
AL-OW-POWER USE

General Description
The LC5733/6733H are single-chip 4-bit microcomputers with LCD drivers. The f
low- voltage operatton low power dismpatlon, etc. The HALT function, whlc,

function- prowcled timepiece/timer applications.

4 Hardware Features
+ ROM ..... 2048 x 8 bits « RAM ..... 128 x 4 bits
+ Instruction execution time
120us ..... 1.3V 1o 1.65V (LCH733 Ag version}
120us ..... 2.6V to 3.6V (LC5733 L.i version}
60ps ....... 2.0V 10 3.6V (LCB733 EXTV version)
17.6us.... 4.6V to 6.0V (LC5733H EXTV version)
» Current dissipation .... ‘

* Input/output pins ......

Number of mput/outpm plns
Number of control op tPut ping:
+ LCD drivers

LCD display system

Static
1/2bias-1 f2duty
1/2bias-1/3duty

On-chip melody functio
On-chip segment PLA
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LC5733, 5733H

Application Development Support System
* Evaluation chip (LC5797) is available for application development and the dedicated equipment [s available as the ‘
application development tools.
+ SDS-410 system
Using the 8DS-410, program development (editing, assembling) for microcomputer appiic
(IBM PC orits equwalent also available)
- EVA.510+ TB-5734 + DCB-1 + Application evaluation board + LC5797 (**Rev, 2.0 - g’reater)
By connectlng to the SDS-410, application development program correction and dehuggmg
- TB-5734 + DCB 1+ Application evaluation board + LC5797
By using the EPROM (2732) with application development program data writsi
done.
* The IBM-PC is an IBM-made product.

Note) The application evaluation board is constructed by the user.

LEDs ar LCDs may be used for display.

The EVA-510 is a modified version of the EVA-410 whose mo
Since the evaluation chip and the LC5733, 5733H differ in RA'
when preparing or debugging programs.

LCB733: 128 x 4 bits
LC5797: 256 x 4 bits

foq circuit may be dane.

SCR-5734.
the RAM capacity

Sample Applications

+ LCD game

+ Multifunctional timepiece
» Timer

- Desk-top calculator

Package Dimensions 3057-Q64AIC
(unit: mm )}

b ﬁ‘._&gﬂﬁi
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SANYO: QIP64A SANYO: QIP64B 15

When mounting the QIP package on the board, do not dip it in solder.

Note) When developing programs, take care of the DP value. The usable DPH values are 0 to 7. We will be will free *
from any blame even if you use DPH=8 to FH to develop programs,

No. 2666-2/27



LCb733, 5733H

Equivalent Circuit and Block Diagram

ALM1

LIGHT ALM2
POJ~03 P10-~13 | J S1~4 Mi~4 COMI~3

e 27Segments —Em—

INPUT/

M 1 11 m 111

QUTPUT QUTPUT INPUT
PORT PORT PORT [
L
CFOSC1 o— ]
0SC CKT
CFOSC2 o
0SC IN o=
0SC CKT
0SC OUT o—]
|
CuP1 e Led chrono counter(1/10 seq)
CUP2 o—| :"f'd ROM
ivider {2048 8)
| melody CKT(3 octawv
L
Pad Assignment of LSl Chip
Chip size:: 5.48mm x
Chip thickness: 4B0um
Pad size: 120um X
PO0 TEST
Oo0oagoQa EE Oooo g
(3] - o ('] _—
2385 2 8 B BoscourO
W 7] 73] wy Q
oscin O
RES O
s10
520
curz
cur1 O
32H:0
T30
TEST O
crFoscz 0
cFose1 d
- o o= oW ~ .~ P00
w 72} % w U)_ w w w 8 P”D
O0DO0OO0OD0ODOoOoOoOOoo
P13 P12

Note) SEG14 to 27 can be used for output ports, {mask option-selectable)
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LC5733, 5733H

Pad Name and Coordinates

QIP 64 Pin Assignment QIP 64 Pin Assignment
Pad No.| Pin Name X {pzm) Y (um) Pad No.| Pin Name X (um) Y (um)
26 1 Voo —300 2590 57 M CUP —2890
27 2 54 —485 2530 58 Bs} CUP?
28 3 53 =710 2590 59 36
29 4 M1 —1020 2590 60 37
30 5 M2 —1245 2590 61 38
A 6 M3 —1470 2590 62 39
32 7 M4 —1700 2590 63 40
8 TEST —1700 2355 64| 4
9 TEST ~1700 2130 1 42
.33 10 SEG14 43
3 13 SEG15
35 12 SEG16
36 13 SEG17
37 14 SEG18
38 15 SEG19
39 16 SEG20
40 17 SEG21
41 18 SEGZ2
42 19 SEG?R3
43120 SEG24
4 2 SEGZ5
8 22 SEGZ6
6| 23 SEG??
7| 24 COMI
8| 25 P13
49 28 P12
50 27 P11
51 28 P10
52 29 CFOSCI
3| 30 CFOS3C2
54 3 TEST
55 | 32 T
86 33 32Hz

* The values {X, Y) in

No. 2666-4/27



LC5733, 5733H

Pin Description

Pad No.| Pin Name B’ft"pt,jt Circuit Configuration Function
39 OSCIN Input T Voo 1} Crystal OSC mode
po A crystal Is connected across OSCIN and
sl 0SCOUT OSCOUT for oscill
Mask NOD A - 2) RC OSC mode
40 | OSCOUT | Output | option2 ';":::;n .
BAK
37 | S Voo
36 52 Input
3 | s3
2 S4
Mask option
F— Ve
+
4 M1
5 M2 Input
6 M3
7 M4
38 | RES Input pin for resetting LS} system.
BAK

(—) power supply pin for logic unit inside
the LSI.

For Li version, a capacitor must be con-
nected across BAK and Vpp to prevent the
logic unit from malfunctioning.

Output-only pin
Suited for delivering signal to drive transistor
for light.

Output-only pins

Used to deliver *4kHz, 2kHz, 1kHz modu-
lation signal
instruction.
Also used to deliver non-modulation signal.
Used to deliver melody signal of 3 octaves
with the execution of an instruction.

{+} power supply pin.

{—) power supply pins
Ag version, Li version, EXT-V version:
Mask option-selectable.

Ag LSE LIUSE EXT.V USE
saie [ 1/2bipw| wietie | 1/2bies | suatlc 1/2blm
Yor L AL L TETIL (1L
Vssl-I.'E-L‘[__.T._ Ay il Y By wg
vesal - Ll L= o[- T LT _]

Continued on next page.
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LC5733, 5733H

Continued from preceding page,

Pad No. Pin Name B‘llj’t%tlft Circuit Configuration Function
34 | CcuP1 ) Pins for connecting voltage step-up ({step-
35 | CUPZ down) capacitor.
24 | CcOM Output Output pins for LCD pane‘l common plate.
46 COM2 Voo The following pin is uged ""ﬁr‘each case.
60 COmM3 — ; -
COMI
}v_ , COom?2
S5 %IOM3 |
= fretgﬂgggg 9
10 panel segm ménts.
to s SEElﬂ to SEG27
23
Segment
1
47 Driver Output
10
59
33 32H:z Test
32 | T3
a1
8
9 :| TEST
3
42 | P-00 Input/ 4-Bivinput/output port.
43 | P01 Output . Mask option can be used to select C-MOS
44 P-02 gltput or P-ch open drain output.
45 P-03
28 | P-10 +  4-bit input/output port.
27 P-11 * Mask option can be used to select C-MOS
26 P-12 output or P-ch open drain output.
25 P-13
option
_._..Do,_
W Input pin used to provide OSC and also
used for internal clock generation,
1 When no ceramic resonator is used, this
CF-05C1 . . . .
input pin is set at *’L’" level by mask option.
{ Mask option : —
ask optio Jr Output pin used to provide OSC.
Control BAK
signal O————
CF-0S02

Note) For Ag battery power supply, @ is connected to Vgg1, for Li battery /EXT-V power supply, @ is connected

to Vgs2.

*4kHz, 2kHz, 1kHz: For 32.768kHz crystal OSC application, Proportional to OSC frequency.
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Sample Application Circuits

{1) Typical application circuit for Ag version {1/2bias, 1/3duty)

{2) Typical apptication circuit for Li v

Key matrix

It

,1
|

ko

4
f

- -
[ X'tal

INPUT PORT
Sttod4, M1 to 4
1/0 PORT

POO to 03,

P10 to 13

e T

gg? com1 Lco
PO2 cOM2 {1/2 bigs
P03 coM3 1/3 duty)
M1

SEG -
M2 oUT ] 27x3=81%

M3
M4

Segment outputs

ors &

lALmzt‘;u

Lco
{1/2 bias

Vssi

Vss2

CuUP1

INPUT PORT
S1t04,M1t04
1/O PORT

POD to 03,
P10t0 13

cue

oscouTt

ALM10OUT

(ALM20UT)

LIGHTOUT

1/3 duty)

27x3=81

—)

Segment outputs

'8_‘11'_ BAK

Loty L
0.14 = 3.0v
A~
[ L
T 0.1
_“ﬁM"—

Unit { capacitance: F)
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LC5733, 5733H

(3} Typical application circuit for EXT-V version {1/2bias, 1/3duty)

PO0  comi LCD
POT comz (1/2 bias

Key matrix

Unit { capacitance: F)

No. 2666-8/27
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® Ag Version

Absolute Maximum Ratings/Ta=25+2°C, Vpp=0V

o .o Limits Unit
Maximum Supply Vss —4.0to +0.3 v
Voltage Vsgo '

Maximum Input Voltage| VN1 $1-4, M1-4, PO0-03, P10-13,32Hz, TEST,
OSC1N, RES
Maximum Output VouT1 | 32Hz, CUP2, OSCOUT, ALM1, ALM2, LIGHT
Voltage P00-0.3, P10-13 -
VouT2 | SEGOUT,COM1, COM2, COM3, CUP1
Operating Temperature | Topr
Storage Temperature Tsty

Allowable Operating Conditions/Ta=—30 to +70°C, Vpp=0V

unit
max
Supply Voltage Vssg1 -1.30 v
Vgso —2.4 Vv
Input “H"-Level Voltage| V|4 0 Vv
Input “L”-Level Voltage | V|L Vss1 v
+0.2
Operating Frequency fopg1 32.768 33 kHz
32,768 kHz
Limits Unit
typ max
Input Resistance 200 800 2000 k§2
50 100 200 k&2
Vgg4£—1.55V, ViH=—-0.2V, 100 400 2000 | kQ
2" level hold tr., "4, Fig. 6
Vs51=—1.55V, TEST, RES 10 300 |kQ
Vgg1=—1.55V, IpH=—0.4pA, *2 -0.2 vV
) Vgg1=—1.65V, lgL=0.4uA, *2 Vgg92 A
Voltag- 0.2
Outpui"‘_‘-v‘tj -Le Vg51=—1.65V, loH=—4pA, -0.2 v
Voltage COM1, COM2, COM3
Output “M”-Levﬂé’lﬂx\:‘,‘; VoM Vg51=—1.85V, IgH=—4pA, Vss1 Vss1 v
Voltage loL=4pA, COM1, COM2, COM3 -0.2 +0.2
Output "L""-Level VolL2 Vg51=—1.68V, IgL=4pA, Vsg2 v
Voltage COM1, COM2, COM3 +0.2

Continued on next page.
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LC5733, 5733H

Continued from preceding page.

Limits Unit
_ min typ max
Output “"H’"-Level VOH3 | Vss1=—1.35V, IpH =—250uA, —0.65 v
Voltage LIGHT .
Output “L"-Level VoL3 | Vss1=—1.35V, ig=150pA,
Voltage LIGHT
Output *'H"-Level VoH4 | Vss1=—1.55V, IgH=—20pA, "3
Voltage
Output “L"-Level VoL4a | Vsg1=-1.55V, loL=20uA, *3
Voltage
Output “H"-Level VoHs | Vsg1=—1.35V, IoH=~1mA,
Voltage : ALM1, ALM2
Output “L""-Level VoLs | V§s1=—1.35V, IgL=1mA, v
Voltage ALM1, ALM2 +0.65
Output Current (H) loH Vpp~—Vs5s1=1.65V, VpH= —100 uA
*4
Output Current (L.) loL VDD—Vgs1=1.65V, Vi A
4
Output Voltage Vss2 Vgs1= . -25 Vv
fopg=32,768kHg; | :
Supply Current 1 IDD1 1.0 3.0 A
Supply Current 2 IDD?2 5.0 15.0 uh
OSC Start Voltage —1.35 v
OSC Hold Voltage -1.65 —-1.30 Vv
OSC Start Time pF, Xtaf OSC, Vgg9=—1.35V 10 5
1525k Fig. 3, Ta=25°C
0SC Compensatig RC 0SE.{OSCIN side) 16 20 24 pF

No, 2666-10/27
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e Li Varsion
Absolute Maximum Ratings/Ta=2512°C, Vpp=0V
_ - . Limits Unit
Maximum Supply Vgsi —4.0 to +0.3 Vv
Voltage V552 ~40to +0.3
Maximum Input VINI OSCIN, 32Hz /
Voltage VIN? 51-4, M1-4, TEST, RES, PO0-03,P10-13
Maximum Output VouT1 | 32Hz, CUP2, OSCOUT
Voltage VouT2 | SEGOUT, COM1, COM2, COM3, CUP1,
LIGHT, ALM1, ALM2, PO0-03, P10-13 .
Operating Temperature | Topr-
Storage Temperature Tstg

Allowable Operating Conditions/Ta=—30 to +70°C, Vpp=0V'

Limits Unit
yp max
Supply Voltage Vssi1 -1.3 v
Vss2 —2.6 A
Input “H"-Level Voltage | VIH o v
tnput ‘"L"-Level Voltage | V|L Vgs2 Vv
+0.4
Operating Frequency 32 32,768 33 kHz

No. 2666-11/27
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Electrical Characteristics/Ta=—30 to +70°C, Vpp=0V Limits Unit
min typ max
Input Resistance RIN1A | V8§2=—2.9V, V|| =V552+0.4V, 150 300 1000 | k2
“L"-level hold tr., *1, Fig. 4
RiNi1B | Vsga=—-2.9V, 150 kQ2
“L'"level pull-in Tr., *1, Fig. 4
RIN2A |Vsg59=-2.9V, V|y=—0.4V,
"H"-level hold tr., *4, Fig. 6
RIN3 |Vs§2=—2.9V, TEST, RES
Output "H"-Level VOH1 |V§52=-2.9V, IgH=—0.4pA, "2
Voltage
Output “L"-Level VoL Vsgo=—2.8V, IgL=0.4pA, *2
Voltage +0.2
Output “H""-Level VOH2 |Vs52=-2.9V, IoH=—4uA, v
Voltage COM1, COM2, COM3 -
Output “M"”-Level vVom Vggo=-2.9V, IOH=—4pA, - : Vsg2/2 v
Voltage loL=4pA, COM1, COM; +0.2
Output ""L"-Leve! VoLz | Vss2=—2.9V, IgL=44 Vss2 v
Voltage COM1, COM2, COM3 +0.2
Output “H"-Level VOH3 |Vss2=—2.4V, igf ’“—25%@1 Y,
Voltage '
Output “’L'"-Level VOL3 | Vsg2=—24Y, Vgg2 v
Voltage ALM1, AL M2 +0.65
Output “H'"-Level VOH4 : v
Voltage
Output “L"-Level Vgg2 v
Voltage +1.5
Output Current (H} 1 =60 MA
Qutput Current {L) 1 *3 50 wA
Output Current {H) 2 IQ* 3 —450 pA
Output Current {L) 2 450 pA
Output Voltage (halier} VS§2=—-2.8V, C1=C2=0,1pF, -1,36 v
|fopg=32 788kHz, Fig. 5
i 0.8 25 HA
Cg=20pF —-1.35 Vv
Xtal OSC (C| £ 25k8)), Fig. 3 -13 v
Ta=25°C .
Vgs1=Vgs2=—1.35V, Cg=20pF 10 s
Xtal OSC (Cl £25kQ), Fig. 3, Ta=25°C
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® EXT-V Version (Xtal OSC, CF 0SC, RC 0SC)
Absolute Maximum Ratings/Ta=25+2°C, Vpp=0V

Limits Unit

Maximum Supply Vss1 -7.0to +0.3 v
Voltage Vgg2 =7:0,t0 +0.3 v
Maximum Input VIN71 | OSCIN, 32Hz, CF-0SC1 V5470310 0.3 v
Voltage Vin2 | S1-4, M1-4, TEST, RES, P00-03, P10-13 v
Maximum Qutput VouT1 | 32Hz, CUP2, OSCOUT, CF-OSC2
Voltage VouT2 | SEGOUT, COM1, COM2, COM3, CUP1, LIG

ALM1, ALM2, PO0-03, P10-13 ’
Operating Temperature | Topr
Storage Temperature Tstg

) Unit
max
Supply Voltage Vsst -1.30 v
Vgso —-2.0 A
Input *H"”-Level Voltage | VIH1 0 v
tnput “L."-Level Voltage | VL1 0.7X v
: Vss2
Input "H"-Level Voltage 0 v
Input “L."-Level Voltage . 0.76X v
Vss2
Operating Frequency 32 32,768 33 kHz
60 65.536 70 kHz
380 455 500 kHz
32.768 kHz

No, 2666-13/27




L.C5733, 5733H

Edectricat Characteristics/Ta=—30 to +70°C, Vpp=0V Limits Unit
min typ max
Input Resistance RIN1A | VS§2=—2.8V, V| =Vgs2+0.4V, 150 300 1000 k&
"L"-level hold tr., "1, Fig. 4
RIN1B | V§s2=—-2.9V,
“L"-level pull-in Tr., *1, Fig. 4
RIN2A | V§52=—2.9V, V|y=-04V,
“H'"-level hold tr., *4, Fig. 6
RiNg Vggo=—2.9V, TEST, RES
Output “H""-Level VOH1 Vgg2=—28V, IpH=—0.4pA, *2
Voltage
Output ““L"-Level VoLt | Vssz=-2.9V, IgL=0.4pA, "2
Voltage
Output “H"-Level VOH2 | V§52=—2.9V, IoH=—4uA,
Voltage COM1, COM2, COM3
Output “M""-Level Vom Vgg2=-2.9V, log=—4pA,;* . Vss2/2 A
Voltage loL=4pA, COM1, COMZ, EOM +0,2
Output “L""-Level VoL2 | Vssa=—2.9V, loL=4y ; Vggo v
Voltage COM1, COM2, COM3" +0.2
Output “H""-Level VOH3 | V§s2=—2.4V, lgfi=—2.0mA, . Y
Voltage ALM1, ALM27 #
Output “L"-Level VoLs Vss2 \
Voltage +1.0
Output “H'"-Level VOH4 v
Voltage
Output “L""-Level VoL4 Vggo v
Voltage +0.65
Output Current (H) 1 —45 uA
Output Current (L)} % 45 nA
Output Current (H) 2 —450 | pA
Output Current (L) 2 450 . nA
Output Voltage (halves) =-2.9¥,C1=C2=0.14F, —145 | 135 | v
pg=32,768kHz, Fig. 5

Continued on next page.,
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Continued from preceding page.

Limits Unit
min typ max

Supply Current 1 1pD1 Vgg2=—3.0V, 32.768kHz Xtal OSC 3.0 15 uA
{C1=25k8}, Ta£50°C, HALT mode, :

C1=C2=0.1uF, Cg=20pF,

Fig. 5

Supply Current 2 lpp2 Vgg2=—3.0V, 65.536kHz Xtal OSC
(C1225k$2), Ta£50°C, HALT mode,
C1=C2=0.1yF, (Cd=20pF), Cg=10pF
Fig. 5

Supply Current 3 IDD3 Vgg2=—3.0V, 458kHz CF OSC,
HALT mode, C1=C2=0.1pF,
Ccr1=Ccrp=150pF, Rf=1M£2,
Ta$50°C, Fig. 10

Supply Current 4 IpD4 Vgg2=—3.0V, REXT=470k§2 150 HA

Cext=30pF, C1=C2=0.1uF,

Ta<£50°C, Fig. 9
OSC Start Voltage 1 Vsttt Cg=20pF 3, v
0SC Hold Voltage 1 VHOLD1|32.768kHz Xtal OSCA( 2k ; -2.0 v

Fig. 3, Ta=26°C ¢ : i
OSC Start Time 1 tstt1 Vss2=—2.3V, Cg=20pF 10 s

© |32.768KkHz X1l 0SC (

Fig. 3, Ta=252C
QOSC Start Voltage 2 v
0S5C Hold Voltage 2 -2.4 v
OSC Start Time 2 10 s
OS8C Start Voltage 3 2.0 v
0OSC Hold Voltage 3 —2.0 Vv
0OSC Start Time 3

30 ms
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LC5733H Version

¢ EXT-V Version (Xtal OSC, CF 0SC, RC 0SC)
Absolute Maximum Ratings/Ta=25+2°C, Vpp=0V

Unit
Maximum Supply Vgs1
Voltage Vgg2
Maximum Input Vint1 | OSCIN, 32Hz, CF-0SC1
Voltage ViN2 | S1-4, M1-4, TEST, RES, P00-0.3, P10-13
Maximum Qutput VouT1 | 32Hz, CUP2, OSCOUT, CF-0SC2
Voltage VouTz2 | SEGOUT, COM1, COM2, COM3, CLLF' LIG T
ALM1, ALM2, P0O0-03, P10-13
Operating Temperature | Topr °c
Storage Temperature Tstg #40 to + 125 °c
Allowable Operating Conditions/Ta=—30 to +70°C, Vpp=0V Limits Unit
typ max
Supply Voltage Vss1 ~2.20 \'
Vss2 -45 v
Input "H"”-Level Voltage | VIH1 0.3X 0 v
Vss2
input ““L"-Level Voltage | V|1 Vggo 0.7X A
Vss2
Input “H"-Level Voltage 0.25X% 0 v
_ Vss2
Input ""L"-Level Voltage : : Vgs2 0.75X v
Vss2
32 32,768 33 kHz
60 65.536 70 kHz
4 (F 380 455 500 kHz
at cr»——sﬁokHz)
RC'OSC (Fig. 12) 32.768 kHz
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Electrical Characteristics/Ta=—30 to +70°C, Vpp=0V

#opg=32.768KHz, Fig. 5

Limits Unit
min typ max
Input Resistance RiN1A | Vss2=—5.0V, V| =Vg52+0.4V, 70 200 600 k2
*L"-level hold tr., *1, Fig. 4
RiN1B | Vs52=—5.0V,
“L""-level pull-in Tr,, *1, Fig. 4
.RiNzA | V§§2=—5.0V, V|H=-0.4V,
“H"-level hold tr., *4, Fig. 6
RiNg Vgg2=-5.0V, TEST, RES
Output “H"-Level VOH1 | V§s2=—5.0V, IpH=—0.4uA, *2
Voltage
Output “'L""-Level VoL Vgg2=—6.0V, IgL=0.4pA, *2
Voltage
Output “'H"-Level VoH2 | Vss2=—-5.0V, IgH=—4uA,
Voltage COM1, COMZ, COM3
Qutput ""M"-Level vVom Vgg2==5.0V, IoH=—4uA, V§s2/2 v
Voltage lgL=4pA, COM1, COMZ, EOM +0.2
Output “L""-Level VoL?2 Vgg2=—5.0V, gL : Vgg2 v
Voltage COM1, COM2, COM +0,2
Output “H’"-Level VOH3 | Vsg2=—5.0V, IoH v
Voltage ALM1, ALM2Z,
Output “L'"-Level VoL3 | Vss2=—5.0V 40| = Vss2 Y
Voltage ALM1, AL +1.0
Output “H"-Level VOH4 ov, v
Voltage
Output ““L"-Level VoLa Vss2 \4
Voltage +0.65
Output Current {H} 1 IOH1 -75 A
Output Current (L) 1 loL , "3 75 A
Output Current (H) 2 OV, VOH=£0.75V, *4 —750 | uA
Output Current (L) 2 m=—5.0V, Vor=Vgg52+0.76V, 750 uA
Output Voltage {halv —5.0v,/C1=C2=0.1pF, -2.4 v

Continued on nex't page.
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Continued from preceding page.

Limits Unit
min typ max
Supply Current 1 IDD1 Vgg2=—5.0V, 32.768kHz Xtal QSC 8.0 50 HA

{C1=25k2), TaS£50°C, HALT mode,
C1=C2=0.1uF, Cg=20pF,

Fig. 5

Supply Current 2 IpD2 Vgg2=-5.0V, 656.636kHz Xtal OSC
(CI1=25kQ), Ta50°C, HALT mode,
C1=C2=0.1uF, Cg=10pF {Cd=20pF},
Fig.b

Supply Current 3 ipD3 Vgg2=—5.0V, 455kHz CF OSC,
HALT mode, C1=C2=0.1pF,
Ccr1=CcFo=150pF, Rf=1M£2,

Ta$50°C, Fig. 10
Supply Current 4 IDD4 Vgs2=—b5.0V, REXT=470k{ 400 pA
Cext=30pF, C1=C2=0.1u
Ta$50°C, Fig. 9
OSC Start Voltage 1 Vsttl Cg=20pF v
OSC Hold Voltage 1 VHOLD1|32.768BkHz Xtal OSC! -20 v
Fig. 3, Ta i
OSC Start Time 1 tstt1 Vggo=—2.3 10 5
32.768kHz. X4l OS
Fig. 3, Ta=25°C
OSC Start Voltage 2 | Vstt2  |Cg=10pF{Cd=20 Vv
65.536kHz Xsal O8C ( -
0SC Hold Voltage 2 ' ‘ 2.4 v
OSC Start Time 2 10 §
0OSC Start Voltage 3 2.0 v
0SC Hold Voltage 3 -2.0 v
0SC Start Time 3
30 ms

$1,2, 3,84, M
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Jl>o__

E}

t *L"-level hold Tr. ~

< Program applied

|
7
1" Jevel pull-in Tr C) V851

Fig. 1 Input configuration of $1-4, M1-4

A

0.1n [ Ca

ma CuP1 VDD

T I OSCIN -I
1}

O-WT— cur2 oscouT|—T

V58D vss1——

Fig. 2 Current dissipation, output voltage test ¢ircuit

VDD OSCIN I 'L30p
CuP1  purt cuPt VDD
0= or cur2 oscouT OSCINF—] 40
Vgsz VSSip CUP2 0SCOUT
e
Vss2 Vst ——'I'—

Fig. 3 Oscillation start voltage, o ﬁil_lﬂtion s
frequency stability, oscilla on ho
circuit. ‘

-|-0 1 ] 'L_SOp
Ap VDD
v OSCIN{— 0
0.1
YT _tcurs 0SCOUT
VSS1 vssz f——

I | L1600
0.1 VDD
OSCIN -I - [ CuPt CFOSC14+—{CF
' puT (=] DuT =
CUP2 oscout| T ol {cyp, CFOsC2 BTy
Vssi Vs52 |—I— Vss1 Vss2 —i|—

Fig. 6 Current dissipation, cutput voltage test circuit.

Fig. 8 Current dissipation, output voltage test circuit.

Fig. 9 Current dissipation, output voltage test circuit.

150p

Fig. 10 Current dissipation, output voltage test circuit.

Unit (resistance: {1, capacitance: F})
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{ oL
VDD 150p
CFOSCY
i = T
or CFOSC2 H
160p " =
Vss2  Vssi
L

Fig. 11 Oscillation start voltage, oscillation start time,

frequency éfgp[li;y, oscillation hold voltage
test circuit.

OSCIN OSCOUT

Rext

Cext

VDD

Fig. 12 RC oscillation

CFOSC1 "CFOSC

R
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1.C5733 Instruction Map
Instruction set: 93 instructions

1-cycle instruction

2-cycle instruction

D ......... 1-byte instruction
D --------- 2-byte instruction

LOWER
0 1 2 3 4 5 6 7
UPPER
0 HALT | TAAT|TWRT | TMEL| CSP | CST RC5 | SC5
1 JMP*x | PAGE | MTR | RTS | MPCL IMPCM MPCH
2 MVl X
3 LDl X

OR%

DSP

tPS

NOP
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Instruction Set of LC5733
Summary of LC5733 Instructions

Symbo! Meaning
AC : Accumulator M{DP} : Memory addressedby DP { }, [ ]

ACn : Accumulator bit T : Contents of port { )
DP : Data pointer PC : Program counter
EDP : Save data pointer STACK : Stack ragister

SP : Strobe pointer [M{DP}] : Contents of memory
CF : Carry flag addressed by DP
TREG : Temporary register §TSn : Status register

SCFn : Stert condition flagn CSTF : Chrono start flag

HEFn : Halt enable flag n PDF : Pulldown flag
L(SP) : LCD latch specified by 3P PAGE : Page latch
M : Memory PGX : Current Page

No. 2666-22/27
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loaded to tha AC and MIDP),

=
‘g Instruction code w
g Mnemenic ° Function Description Status flag
2 D7 Dg D5 D403 D201 Do 4] 0 be affected
2 RCF Reset CF 1111 000O0|1(1]CF-—0 The CF is reset. CF
&
4| SCF Set CF 1111000 1|1|1]CF-1 The CF is set. CFf
=l ¢
E ASROD Shift Right AC 0001100 O0(1]1]ACh-—ACHH The AC contents are shifte
é & MSB=0 AC3 -0 ed to.the MSB.
g ASR1 Shift Right AC 0001 100 1(1]1]ACh-AChH The AC contents
2 & MSB=1 AC3I~—1 od 10 the MSB.
E|asL0 | shik Left AC 00011 061 0,1|1|ACn~ACn-1 The AC contef
3 & L$B=0 ACp -0
E
g | asL1 Shitt Laft AC 00901101 1[1]|1]ACn=~ACn-1
E' & LSB=1 ACg =1
[=]
G| INC Increment M(DP) 1 0011 00 0[1]1(MDPLAC—MIDP}+Y
g
£ T
g | DEC Decrement M(DP) 1 001100 1]1([1]MDPLAC - M(DP}
E
E TAAT Read table data 00
E from program ROM
§ & ug.o
E 4ta,loaded to'the AC and TREG.
§ MTR Store TREG 10 00 ra stored 10 the MIDP),
< M(DP} .
ADC Add M[DP) to AC 10 The AC, m pr!{r [M{DP}], CF contents are CF
with CF
ADC* Add M{DP] to AC 10 mamory [M(DP}], CF contents are CF
with CF #y-added and the result is loaded to the
{ AL and MIDP).
s8¢ Subtract MIDP) 10 The memary MIDP), CF contents are binary- CF
from AC with CF subtracted from the AC contents and the
result is loaded to the AC.
sBC* Subtract M{DP) 10 The memory M{DP), CF contents ere binary- CF
from AC with CF subtracted from the AC contants and the
result is loaded to the AC and M{DP}.
ADD Add M{DP} to AC The AC, mamory [M{DP]} contents are binery- [ CF
added and the result is loaded to the AC.
ADD* Add M{DP) to AC The AC, memory [M{DP)] contents are binary- | CF
- added and the result Is Ioaded to the AC and
§ MIDP).
E SUB AC - AC+[MIDP]) The memory M(DP) contents are binary-sub- CF
E +1 tractad from the AC contents and the result is
2 loaded to the AC.
[ : .
8| sus* 1 | AC, M(DP) = The memory M{DP} contants ere binary-sub- CF
e {AC}H+[MIDP}] +1 tracted from the AC contents and tha result is

AC =~ {AC)+[MIDP)]

The AC, memory [MIDP)] contents are binary-
added and the result is |caded to the AC.

=y

AC, M{DP} -
[ACH[M(DP]

The AC, memory [M{DP)] contents are binary-
added end the result is loaded to the AC and
‘MIDPI.

AC = (ACIAIMIDP)]

The AC contents and memory [M{DP}] content
aré ANDed and the result is loaded to the AC,

-

AC, M{DP} —
(ACIA[M{DP}]

The AC contents and memory [MI(DP)] con-
tents are ANDad and the result is loeded
to the AC and M{DP).

Exclusive OR

EOR 1 00 0 0 1 1 0)1(1]AC-{ACKIMIDP)] | The AC contants and memary [M{DPI] con-
MI(DP) to AC tents era sxclusive-ORed and the result is
|oaded ta the AC,
EOR" Exclusive OR 1 0001 1 1 0|1(1[AC,MIDP)~ The AC contents and memory [M{DP}} con-
M{DP) to AC (ACHMIDP}} tentes are exclusive-ORed and the result is

loaded to the AC and MIDP).
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Flag manipulation instrittions

lease by an overflow from the predivider is
inhibited.

c
-.3 Inswuction code k]
E Mngmonic g- g Function Description Status flag
H D7 Dg Ds 04 D3 D3 D1 Do to be affected
OR OR M{DR} to AC 1000011 1[4 AC — {ACIV[MI{DP}] | The AC contents and memory, [M{DP)] con-
tents are ORed and the result isaded to the
AC,
CR* OR MIDR) 10 AC 1000 % 1 1 1|[1(1] AL MDP)~
{ACIVIMIDP)]
ADCI X Add Immediatedata |1 0 0 1 0 0 0 0 (2 (2| AC— (AC)4+X+{CF)
to ACC with CF - — — — X3XzX1X0
SBCI X Subtract Immedipte |1 0 © 1 0 0 0 1|22 | AC = (AC)+X+(CF)
5 data from AC withCF|— — — — X3X2X1X0
E ADDI X | Add tmmediatedata [1 0 0 1 0 0 1 0|2 |2 | AC~(ACI+X
2 to AC - - . = X3X2X1X0
é SuBI X Subtract Immediate {1 0 0 1 0 0 1 1 (212 | AC - {AC]+X i ary-sul?}i‘;_gﬁd from the | CF
g data from AG - - — — X3X2X1X0 esult Isfoadad to the AC.
=3 -
©| ADNI X | Add Immediatedats |1 0 O 1 0 1 0 0|2
to AC - — — — X3X2X1x0
AND| X | ANDImmediate 1001010 1|2 d i irﬁmadiate data X are
deta 10 AC - -~ = = X3aX2X1XD the rg‘s‘ﬁ!ﬁs loadad to the AC.
EORI X | Exclusive OR 1001011 0|2 The XC conten ahd immadiate data X are ex-
Immediatedata to AC| = = — = X3X2X1 X0 clusive-ORegapd the result is losded to the AC.
ORI X OR tmmediatedata (1 0 0 1 0 1 1 1 (2 > n ints and Immediate data X are
w0 AC - — — = XIX2X1X0 OFed ahq he result is loaded to the AC.
SOPL Store AC to DP 0 1 [ TheAC contents are loaded to the DPL.
SDPH Store AC to DPH o] 1 AC contents are loaded to the DPH,
F
EDPL Exchange DPL 0D oOQ [ The DPL contents and EDP|_ contants are ex-
2 with EDP|_ changed.
o
5| EDPH Exhange DPH The DPH contents and EDPH contents are
E with EDPH axchanged.
£
§ IDPL Increment DPL The DPcontents are incremented +1.
g DOPL Decrement DPL, The DPL contents are decremented —1,
a
S| 10PH Increment DPH | The DPH contents are incremented +1.
E
| DDPH Decremeant DPH f.ﬂgH +~ {DPHI-1 The DPH contants are decremented —1.
% LDPL AC — {DP} The DPL contents are loaded to the AC.
o
§ AC = (DPH) The DPH contantes are loaded to the AC.
DPL - X immadiate date X is loaded to the DP|.
DPH =X Immadiate data X is |oaded to the DPH.
AC - {§TS52} The ST52 contents are transferred to the AC SCF1-4
§TS2-0 and than the STS2 is reset.
AC =~ {ST51} The STS1 contents are transfarred to the AC SCFO
SCF0 -0 and then the SCFO is reset.
CSTF ~0 The CSTF is reset, CSTF
CSTF =1 The CSTF is set. CSTF
HEFO = 0 The HEFOQ is reset so that the halt mode re- HEFD
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-g Instruction code
E Mnamonic - g % Function Description Status flag
H D7Dg D5 D4 030204 Dol & 5 to be affectad
" SC6 Sat HEFO 000 0D 1T 1 1(|%|1] HEFO =1 The HEFO is set so that an overflow signa! from| HEFO
I the predivider releates the hali inode.
i ; o
ISP Increment SP 1 0011 11 0|1[1] 8P« {SPI+1 The SP contents are Incrgdi'apf‘ LEaR
{ | ose Decrament 5P 1001111 11]1]sp—ispr—s The SP contents ore dedrashented —1.
1 -
EE LSP Load AC from SP 1010101 11| AC - (5P} The SP contents arg'logiad to
[
gi S5P [ Store AC to 5P 1010111 1] 1] 5P~ |AC)
g MSP X Move Immadiete 1 1 1 0X3X2XaX0 (1| SP=X
data to SP
LDA Load AC from 1010100 1|1[1]AC« [MDP)]
E [M{DP}]
g sTA Store AC to 10410110 1[1[1]MDP)=1{ac)
2 [MIDP})
g MVIX | Move Immediate 00 1 0XaxXaxyixgl1|1| MDPH~X
..i. data 10 M(DP)
9| Lorx Load AC with 0 0 1 1 XaXzXiXp 1|t
timmediate data
HALT HALT 0O000D0D0O0O0|1|1
é@ specified /SIC and SC5 instruction
SICX Set/Reset HALT 1 1 0 1 X3X2X1 X1
Ralease Enable Flag HEF1to 4
8
e
2
£
E
3
£
=]
(1)
=}
a)
NCP No QOperation 11
RBAK Resat Back-up Tha backup mode is released,
Mode
SBAK Set Back-up When powered from LI battery, V§S2 is
Mode spplied to the logic unit. When powered
from Ag. Li battery, EXT-V, the OSC circuit Is
doubled in inverter slze.
1] Input Port-5 1 AC - [P(8)] The input deta at input port § is loaded to the
AC.
IPM AC - [PIM]] The input data at input port M is loadad to the
g AC.
§ LIGHT -0 Thae light cutput is set to L' level.
£ LIGHT =~ 1 The light autput is sat 1o "H*' level.
L
g Wavaforms spacified by X7 to X0 are daliverad
g at the ALM1, ALM2.
g X7—%X0| X7 X8 | X5 Xa | X3 Xz X1 Xo
- Control Alarm tone/ | Octeve Musical Scal
contents | melody Control Control
select
signal

Alarm OFFat X3 to X0 =1
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Instruction

Instruction code
Mnamonic

Bytes

D7D DE 4 D3D204Dg

Function

Cycles

Description

Status flag
to be affected

Inputfoutput instructions

RAS

-
-
-
-
-

Raset Alerm Sound

L8

=SAS FF

The ALM1, 2 outputs are sey.to L' levet

SPDR X

Sat/Revet 1111
PDF-Registor

0 1 X1X0

1] POF ~ X

POF

Bit contents

X0=0

Xo=1

X1=0

X1=1

ouT

Writa AC & M(DP) 1111 11
to LCD Latch
LISP) (SP=#0 ta C}

sPefin
Mave AC 1o CTL3

5P
[Wiita AC 10 PiPO0-03)|_
sp=HtF

Write AC to P(P10-13}

CTL3{AC)

PIPOI—{AC)

spe#o
Load AC from STS3

SP-HE
Tnput Port-PO to AC

5pP=
Input Port-P1 to AC

TWART

Read Table data
from program ROM
& Write Tablo data
to LCD Latch (5P}
15P=#0 to C}

Read Tabrle data
from Program ROM
& Write Table date

Read Table datas
from Program ROM
& Write Table data
to P {POO 1o 03}
‘SP~#F
Reoad Table data;™
from Program | qM
& Write Table data

130}
whogsa lgw-order 8 bits ars raplaced with the contants of the AC
and M{DP) are loaded to the port PO,

BbM on current page addrassed by the PC
ow-order'8 bits ara repiaced with the contents of the AC

*Tha contents of the ROM on current page addromd by the PC
whose low-order B bits are replaced with the contents of the AC
and M{DP) are loaded to the part P1,

The dats of ROM, on current page, addressed by tha AC, M(DP)
contants is st to alarm sound data and waveforms specified by the
teble deta ere deliverad at ALM1, 2. (Same as SAS instruction)

Jump instructions &

PC10—PCO—X10—-X0

The data specified by X10 to X0 is loaded to
the PC to cause an unconditionsl jump.

PC10—PCO=X10~X0 | If bit D of the AC Is '"1", a jump occurs.

if ACO=[1] If 0", the PC is incrermented +1,

PC10=PCO=-X10—X0 | IfbDit ¥ of the AC iz ''1"", 8 jump occurs,
XEXE X4 X3 X2 X1 X0 if AC1=[1] If 0", the PC is incremeanted +1,

1 10 1X0XgXa
X7 X6 X6 X4 X3X2X1X0

2| PC10—PCO=-X10-X0

it ACZ=[1]

If bit 2 of the AC is "'1"", 8 jump occurs.
1f 0", the PC is incramanted +1,

011 1 1 XpXoXa

mzamgh

2| Peio—PCo-X10-X0

1f bit 3 of the AC is 1", & jump oceurs.

High X7 X6 X5 X4 X3 X2X1 X0

if CF=1

X7 Xg XB X4 X3 X2X1X0 it AC3=[1] 0", the PC is incremented +1.

BANZ X Branéﬁﬁ-q,géilfc 01 0 1 0 XpXgXa 2 | PC10—PCO=X10—X0 | If the AC is not “0’, 8 Jump occurs.

.not Zero X7 X6 X6 X4 X3 X2X1X0 if ACe( If 0", the PC is incrementad +1.
BAZ X Brench on AC 01 0 0 0XoXgaXs 2| PC10—=PCO=X10—X0 | I the AC Is "'0", a Jump occurs.

zaro X7 X6 X6 X4 X3 X2X1X0 if AC=0 it not "0, the PC iz incremented +1.
BCNKH X | Branch on CF 01 1 0 0 X0XpXB 2 | PC10—PCO=X10—XQ | If the CF is "0, a jump occurs.

not High X7 X6 XEXaX3X2X1X0 if CFui I1f 1", the PC is incremented +1.
BCH X Branch on CF 0 1 1 1 0XoXeXp 2 | PC10—PCO~-X10==X0) | If the CF is 1", a jJump occurs.

If "0, the PC is incramented +1,
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_5 Instruction code w|w t
[ Mnemonic £ - Function Dascription Swtus tleg
B @& to be atfected
'_E D7D D504 D3 0201 DO
PAGE Page Set 0001000 Y[ |1]|PAGE- [MDP] The memory [MIDP}] contents are loaded
H to the PAGE tatch.
$
g MP* JumptothaAddress ([0 O © 1 0 0 0 0O it [1 | PC1o—PCA~IPAGE}
= ' modified by PAGE PC7—PCa~{AC)
_;E‘ AC and MIDP} PCa—PCo~-[MIDP})
gl ISR X Jump Subrouting 1 01 0 0XnXeXel2 |2 | STACK — PC+2
a8 PC7 X6 X6X4 X3 X2 X1 X0 PC10—PCO=X10=-X0
L] pe— Rsturn from 0001001 1[1|1|rPec~isTAck
ﬁ Subrouting
MPCL Move PCO — PCJ 0001010 0ft]|1|MIDPPCI-PCO
to M(DP}
MPCM Move PC4 — PCT 0001010 1][1|1|MDP-PCT-PCs
g to MIDP)
.D .
B | mpcH Mova PCB—PCi1o |0 0 O M{DP)-PC10—PER,
g to M(DP)
s | csec Clear SEC 111
g Counter SCF1
SCF4

M Information {including circuit diagrams and circuit parameters} herein is for example only; it is not guarant-
eed 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,

g mﬁn on SANYO ELECTRIC CO, LTD,
thei officers and employees jointly or severally.

gontained herein are intended for use in surgical implants, life-support systems,
lear power control systems, vehu::les disaster/crime-prevention equipment and

its affllates, subsidiaries and distributors or any of
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