Ordering number : EN2642A

¢ Hardware Features

General Description

CMOS LS!

No. 2642A LC5734, 5734H

SINGLE-CHIP 4-BIT MICROCOMPUTER WITH
LCD DRIVERS FOR LOW-VOLTAGE,
-LOW-OWER USE

ROM ... 2048 x 8 bits
RAM ..... 123 x4 bits

LC5734 17.6us
LC5734H 4.0us|
Current dissipation ..... 3pA typ at 3V (Standby mod
Input/output pins ..... Number of input pins: 8
Number of input/output pi

LCD drivers

LCD display system

Static

1/2bjas-1/2duty

1/2bias-1/3duty

Possible to use LCD drwe output p ) ‘ Py : orts {mas’k option-selectable)
On- ot 'p 1/12 divider

SANYO Electric Co.,Ltd. Semiconductor Business Headquarters
TOKYO OFFICE Tokyo Bldg.,1-10,1 Chome, Ueno, Taito-ku, TOKYO, 110 JAPAN

5319TA/O017KI, TS No. 2642-1/24



LC5734, 5734H

Application Development Support System
« Evaluation chip (LC5797) is available for application development and the dedicated equipment is available as
the application development tools.
- SDS5-410 system
Using the S$DS5-410, program development (editing, assembling) for microcomputer application mrcun may be
done, {IBM PC or its equwalent also available)
EVA-510 + TB-5734 +DCB-1 + Appl|cat|on evaluation board + LC5797 (“Rev 2, 0

- TB-5734 Iy DCB 1+ Appllcatlon evaluation board + LC5787
By using the EPROM (2732} with application development program data writt,
done.

Note) The application evaluation board is constructed by the user,
LEDs or LCDs may be used for display.
The EVA-510 is a modified version of the EVA-410 whose monitet

ROM is.repldtad by the SCH-5734.

* The IBM-PC is an |BM-made product.
Note) Since the evaluation chip and the LC5734, 5734H differ i
- when preparing or debugging programs.
LC5734: 128 x 4 bits
LCB797; 256 x 4 bits

! eck the RAM capacity

Package Dimensions 3057-064AIC
{unit:mm)

M

SANYO: QIP64B ‘315

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

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

C-PORTI
ALMI } C-PORT2

P0G~03 P10~13 | { S1~4 MI~4  COMI~3 ,———27Segments —
INPUT LCD driver
TPUT ouTPUT INPUT
P PORT PORT P
segment PLAY
{
|
CFOSC o—|
0SC CKT Divider
CFOSC2 o—
0SC IN o]
0SC CKT
0SC OUT o—
t
CUPT e— - chrono counter{1 10 sec)
CUP2 o S.’f" ROM
ivider (2048 %8}
=] melody CKT(3 oclaves)
l Level)
Pad Assignment of LS| Chip
Chip size: 5,48Bmm
Chip thickness: 480um
Pad size: 120u
P00 TEST
oo DO
& oscout O
oscin [
RES O
s1d
s20d
curz O
cuP1
RH O
T30
WHzIN [
croscz 0
cFosc1 [
5 = P00
8 3 en0O
w o 1
OoOooa0o
P13 P12
. Note) SEG14 to 27 can be used for output ports, {mask option-selectable)

No. 2642.3/24



LC5734, 5734H

Pad Name and Coordinates

QIPB4 Pin Assignment QIP64 Pin Assignment
Pad No.| Pin Name X (um ) Y (em) Pad No.| Pin Name Y (pm?)
26 1 VoD 300 2590 57| 34 CuUP! —2590
27 2 S4 —485 2590 58| 35 Cupr?
28 3 S3 =70 2630 h9 36
29 4 M1 —1020 2590 60| I
30 5 M2 —1245 2590 61 38
31 6 M3 —1470 2590 621 39
32 7 M4 —1700 2590 63| 40
8 TEST —1700 2355 N
9 TEST =170 2130 42
33 10 SEG14 —1700 1860 43
3 il SEG1H —1700 1640 44
35 12 SEG16 —1700 1420 45
36 13 SEG17? 1700 1200 46
37 14 SEG18 —1700 980 47
38 15 SEG19
39 16 SEG20
40 17 SEG?1
41 18 SEG2?
42 19 SEGZ3
43 20 SEG24
44 21 SEGZH
b 22 SEGZ6
461 23 SEG2?
47 24 com
48 25 P13
49 26 P12
50| 27 P11
Rl 28 P10
82 | 29 CFOSCI
53 30 CFOSC?
54 3 TEST
55| 32 T3
5 | 33 RHz

+ The values (X, Y} indicat

No. 2642-4/24
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Sample Application Circuit

COM1 P14
M
LCD ComM2 P13
(%4 bias — Y4 duly) COM3 P12
P11
27X 3 =B] Segment Segment P03
outputs P2
r— curPi
0.1uF
-r—— cuP2
0 1uF
: : V551

key matrix

455kHz
Ceramic Resonalor

CF-0SC2

measuremen
tools.

For a system whlch requires low current dlssu)atlon check the current dissipation using an evaluation sample
before mass-producing the system.

No. 2642-5/24
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+ Pin Description

Pad No.| Pin Name B‘pt‘étdt Circuit Configuration : Function
34 OSCIN Input e —I—VDD 1) Crystal OSC mode
oS A crystal is conn l’ed across OSCIN
! 0SCOUT ati
ootBA sk 2) RC OSC mode 7 '
40 OSCOUT | Output gsptionI R (external i g
across OSC‘
Mask. BAK
option 2
37 51 Input VDD
36 52
3 53 I
2 54
Mask
| #  option
4 M1 Input
5 M2
6 M3
7 M4
38 RES Input wit pin for resetting LSI system,

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

Output-only pin

Used to deliver *4kHz, 2kHz, 1kHz modu-
lation signal with the execution of an
instruction.

Also used to deliver non-modulation signal.
Used to deliver ‘melody signal of 3 octaves
with the execution of an instruction.
Output-only pins

Delivers carrier for remote control trans-
mission.

Possible to select 38kHz or 57kHz (carrier
frequency) by mask option.

{+) power supply pin

For EXT-V version, (—) power supply is
applied to Vgs2.
Also used as LCD drive power supply.
External parts are connected as shown
below.

Connection of external parts

R R
Vsgl wer koo T
g Vg52 ----- y S

*4kHz, 2kHz, 1kHz: For 32.768kHz crystal OSC application, Proportional to OSC frequency.
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Pad No, | Pin Name ;?t%tlft Circuit Configuration Function
34 CUP1 Pins for connecting voltage step-down
35 CuP? capacitor
24 COM1 Output Qutput pins for LCD pgpel common plate
46 COMZ Voo The following pin is used ifreach case.
60 COmM3 - eyt
COMI
lv_ : COomM?
* COM3

- frbguaadys.

Vss2
10 Voo
g (o
23

Segment
4;7 driver Output
59
3 32Hz Test
32 T3
41
8. TEST
9
42 P-00 Input/ ]
a PO Output sk option can be used to select C-MOS
a4 F-02 output or P-ch open drain output,
45 P-03
e | P10 + 4-bit input/output port
27 P-1 « Mask option can be used to select C-MOS
26 P-12 Mask output or P-ch open drain output.
option '
T Mask
option

CF-05C1

Mask
option Jr
Control signal  BAK

CF-05C2

Input pin used to provide OSC and also
used for internal clock generation.

When no ceramic resonator is used, this
input pin is set at “’L.” level by mask option.

Output pin used to provide OSC,

Note) @ is connected to Vgg2.
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LC5734, 5734H

® EXT-V ¥ersion 1-1 (Xtal OSC + CF OSC)
Absolute Maximum Ratings/Ta=25+2°C, Vpp=0V

Maximum Supply Vss1 -7.0t0 +0.3 Vv
Voltage Vsg2 —~7.010+0.3 \'J
Maximum {nput VIN1 | OSCIN, 32Hz, CF-OSC1 V552031003 | V
Voltage ViNZ | S1-4, M1-4, TEST, RES, P00-03, P10-13 AV552~0:31003 | V
Maximum OQutput VouT1 | 32Hz, CUP2, OSCOUT, CF-0SC2 i ‘ v
Voltage VOUT2 | SEGOUT, COM1, COM2, COM3, CUP1, ALM v
C-PQRT1, C-PORT2, PO0-03, P10-13

Operating Temperature | Topr

Storage Temperature Tstg

Allowable Operating Conditions/Ta=—30 to +80°C, Vpp=0V

Supply Voltage Vgsg1 —1.30 Vv
Vss2 =20 | V
Input “H""-Leve! Voltage | VIH1 51-4, M1-4, P00-03, P10-1 0 A
Input “L"-Level Voltage | ViL1 | S1-4, M1-4, PO0-03 £}0-13 0.7 X Y
Vss2
Input “H""-Level Voltage | ViH2 0 v
Input ““L'"-Level Voltage | VL2 0.75 X Vv
Vss2
Operating Frequency fopg1 32,768 33 kHz
fopg2 65.536 70 kHz
fcF 380 455 500 kHz
) min typ max Unit
Input Resistance 52=—2.9V, V| =V552+0.4V, 150 300 1000 | kQ
evel h*o!c’i tr., *1, Fig. 4
“Vs52=-2,9V, 60 100 150 | k2
“L""|gvef pull-in Tr., *1, Fig. 4
V5929V, ViH=—0.4V, 200 600 2000 k&
‘H*#level hold tr., *4, Fig. 4
Vgs2=—2.9V, TEST, RES 10 300 | kQ
/852=—2.9V, IgH=—0.4uA, *2 -0.2 v
Vgs52=—2.9V, lIgL=0.4uA, *2 Vg2 v
+0.2
Vgs52=—29V, |gH=—4pA, -0.2 v
COM1,COM2, COM3
Output “M' Vsg2=—2.9V, IgH=—4uA, Vss2/2 Vss2/2 | V
Voltage x lgL=4pA, COM1, COM2, COM3 —0.2 +0.2
Output “L"-Level VoL? | Vss2=—2.9V, IgL=4pA Vgg2 v
Voltage COM1, COM2, COM3 +0.2

Continued on next page.
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Continued from preceding page.

OSC Start Tire 3

455kHzCF 0SC, Rf=1M£, Fig. 11

min typ max

Qutput “H""-Level VoH3 |Vss2=—2.4V, igy=—250uA, ALM1 —-0.65 v
Voltage
Output “L""-Level VoL3 Vggo=—2.4V, loL=250uA, ALM1
Voltage
Qutput Current (H) 1 IoH1 Vgg2=—3.0V, Vony=—1.5V, C-PORT1
Output Current {L} 1 loL1 Vgg2=—3.0V, VoL=Vs552+0.9V,

C-PORT1
Qutput Current (H} 2 loH2 Vgg2=—3.0V, VoH{=—1.6V, C-PORT2
Output Current (L) 2 loL2 Vg52=—3.0V, Vo =Vss2+0.9V,

' C-PORT2 '

Output Current {H) 3 loH3 Vggo=-3.0V, Voy=-0.45V, *3
Output Current (L) 3 loL3 Vgg2=--3.0V, VoL=Vsgg2+0.45
Output Current (H) 4 IoH4 Vg52=—3.0V, VoH=—-045V, " pA
Output Current {L) 4 loLs Vggr=—23.0V, VOL—V552+0A5V *4 pA
Output Voltage (halver) | Vgsq Vggo=—2.9V, C1=C2=0.1pyF : Y

fopg—32 768kHz, Fig 5 r
Supply Current IDD1 WA
Supply Current IpD2 8.0 30 HA
Supply Current IDpD3 80 300 uA
0OSC Start Voltage 1 Vv
OSC Hold Voltage 1 -2.0 v
OSC Start Time 1 10 s
0OSC Start Voltage 2 v
0SC Hold Voltage 2 —2.4 v
0SC Start Time 2 10 5
OSC Start Voltdge 3 \
0SC Hold Vxe”‘l'taf“ge 3 Tﬁ—)’25 C, Rf=1M%2, Flg 1M1 -2.0 Vv

4Ce|:| =CofFo=150pF, Vgg2=—2.0V. 30 ms

No. 2642.9/24
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® EXT-V Version 1-2 (RC OSC + CF 0SC)
Absolute Maximum Ratings/Ta=25:2°C, Vpp=0V

Unit
Maximum Supply V§s1 —7.0to+0.3 v
Voltage Vgs2 —=7.0t0+0.3 A
Maximum |nput VIN1 OSCIN, 32Hz, CF-0SC1 A
Voltage VIN2 $1-4, M1-4, TEST, RES, P00-03, P10-13 v
Maximum Output VouT1 | 32Hz, CUP2Z, OSCOUT, CF-0SC2 Vv
Voltage VouT2 | SEGOUT, COM1, COM2, COM3, CUP1, ALM Vv
C-PORT1, CPORT2, P0O-03, P10-13

Operating Temperature | Topr

Storage Temperature Tstg

----- Unit
Supply Voltage Vgs1 -1.3 \
' Vgg2 2.0 Vv
Input "*H""-Level Voltage | VIH1 ] Vv
Input 'L""-Level Voltage | VL1 0.7 X v
Vss2
Input ’H""-Level Voltage | VIH2 0 \
Input *’L""-Level Voltage | V)2 0.75 X Vv
Vss2
Operating Frequency fopg1 32,768 kHz
fCF 380 455 | 500 | kHz
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Etectrical Characteristics/Ta=~30 to +80°C, Vpp=0V

max

Ccr|=CcFo=150pF Rf=1M{2, Fig. 11

min typ Unit:
Input Resistance RintA | Veg2=—2.9V, V| =Vgg2+0.4V, 150 300 1000 k2
“L"-level hald tr., *1, Fig. 4
Rin1B | Vss2=—2.9V, 60 150 k&2
“L"-level pull-in Tr., *1, Fig. 4
RiN2A | VS§2=—2.9V, V|H=-04V,
“H'"-level hold tr., *4, Fig. 6
RIN3 Vggo=—2.9V, TEST, RES
Output “"H"-Level VoH1 | V§s2=—2.8V, loH=—0.4uA, *2
Voltage ’
Output 'L"-Level VoLt | Vss2=—2.9V, IgL=0.4pA, *2
Voltage
Output “"H""-Level VoH2 | Vss2=—2.9V, IgH=—4pA,
Voltage COM1, COM2, COM3
Output “M""-Level VoM Vg52=—2.9V, IgH=—4uA, ‘Vgs2/2 | V
Voltage loL=4uA, COM1, COM2, COM3 +0.2
Output “'L"-Level VoL2 | V§82=—2.8V, lgL=4pA Vgg2 v
Voltage COM1, COM2, COM3 +0.2
Output ""H"-Level Vv
Voltage
Output “L"-Level Vgs2 vV
Voltage +0.65
Output Current (H) 1 -6 mA
Output Current (L) 1 4 8 mA
Output Current (H} 2 -12 -6 mA
QOutput Current (L) 2 4 8 mA
Output Current {H} 3 —45 pA
Qutput Current (L) 3 45 A
Qutput Current (H} 4 450 pA
Qutput Current (L) 4 450 A
Qutput Voltage (halver) -1.35 v
Supply Current 1 40 150 HA
Supply Current 2 80 300 PA
. ’ Q.'IpF,CH 0OSC stop,
Ta$50°C, Fig. 10
455kHz CF 0SsC, -20 v
CEFI=CorQ=150pF, wait time 1 sec, -2.0 \
Rf=1MS, Fig. 11
455kHz CF OSC, V§g2=—2.0V 30 |ms

put ping
*3 Output pms fusef'hamutput port) of SEGOUT14 to 27
*4 p-00, P-01, P02 PUS P-10, P-11,P-12, P-13
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® LC5734H Specifications 2-1 {Xtal OSC + CF 0SC)

Absolute Maximum Ratings/Ta=2512°C, Vpp=0V Unit
Maximum Supply Vgs1 —7.0to0 +0.3 v
Voltage Vgg2 —7.0t0 +0.3 Vv
Maximum Input VINT OSCIN, 32Hz, CF-OSC1 ngg—o 31003 v
Voltage VN2 $1-4, M1-4, TEST, RES, P00-03, P10-13 Vv
Maximum Output VouT1 | 32Hz, CUP2, OSCOUT, CF-05C2 Vv
Voltage VouTz | SEGOUT,COM1, COM2, COM3, CUP1, ALM Vv

C-PORT1, C-PORTZ, PO0-03, P10-13
Operating Temperature | Topr
Storage Temperature Tstg

Allowable Operating Conditions/Ta=—30 to +80°C; Vpp=0V
Supply Voltage Vss1
Vss2 4
Input *“H""-Level Voltage | ViR 1 $1-4, M1-4, P00-03, P
input “L"-Level Voltage | ViL1 $1-4, M1-4, P00-03, P10-1 07X v
i Vss2
input “H"-Level Voltage | V|42 0 \
Input “'L"-Level Voltage | V|L2 0.75 X v
Vss2
Operating Frequency fopg? 32 32,768 33 kHz
fopg2 60 65.5636 70 kH2
fCF 380 2000 | kHz
Electrical Characteristicsf:F'; porey typ —— Unit
Input Resistance ( §9=-5,0 *”V| L=Vg52+0.4V, 70 200 800 | k2
L Ievelhﬁld tr., *1, Fig. 4
60 100 150 k2
devel puII inTr,, "1, Fig. 4
VSSQ— —5.0V, ViH=—0.4V, 100 400 1000 k2
“H""-level hold tr., "4, Fig. 6
Vgs2=--5.0V, TEST, RES 10 300 k2
Vs52=—5.0V, IgH=—0.4pA, *2 -0.2 v
V§52=—5.0V, IgL=0.4uA, *2 Vss2 v
+0.2
Vg52=—5.0V, IgH=—4pA, —0.2 v
COM1,COM2, COM3
Vss52=-5.0V, IgH=-4uA, Vss2/2 1Vss2/2 | V
Voltage IoL=4pA, COM1, COM2, COM3 -0.2 +0.2
Output “’L*"-Level VoL2 | Vss2=-5.0V, g =4uA Vgs2 A
Voltage COM1,COM2, COM3 +0.2

Continued on next page.
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Continued from preceding page. -

min typ max Unit

Output“H'-Level Voltage| VoH3 |[Vss52=—5.0V, IoH=—250pA, ALM1T - —0.65 Y
Output”L’*Level Voltage| VoL3 |V§g2=—b.0V, [ =250uA, ALM1 Vss2 v
+0.65

Output Current {H) 1 10H1 Vgg2=-5.0V, VoH=—2.5V, CPORT1
Output Current (L) 1 loL1 - |Vss2=-5.0V, VoL=Vs52+0.9V,
C-PORTI1

Output Current (H) 2 IoH?2 Vg52=—5.0V, Voy=—2.5V, C-PORT2
Output Current (L} 2 loL? Vg52=—b.0M Vo =Vg52+0.9V,C-PORT2
'| Output Current (H} 3 IoH3 Vggo=—5.0V, VogH=—0.75V, *3
Output Current {L} 3 loL3 Vgg2=—5.0V, VoL=Vgs2+0.75V, "3
Output Current (H) 4 IoH4 Vgg2=—5.0V, VoH=—0.75Y, *4
| Output Current (L.} 4 loLs Vgg2=—5.0V, Vg =Vg52+0.75V, *4"
Output Voltage (halver) | VsS4t Vgs2=-5.0V, C1=C2=0.1pF,
fopg=32.768kHz, Fig. 5
Supply Current oD Vgg2=—5.0V, 32.768kHz, Xta{GSC
HALT mode, C1=C2=0.1p
Cg=20pF, Cl| = 25k(2, CF
TaS60°C, Fig. 5 A .
Suppty Current IpD2 Vg52=—56.0V, 65, SSERHZ Xtal,
HALT mode, C1 ¢
Cg=10pF,CIS2

100 UA

Supply Current IDD3 300 400 HA

Supply Current 1DD4 350 500 pA

0OSC Start Voltage 1 v
0SC Hold Voltage 1 -2.0 v
OSC Start Time 1 10 §
OSC Start Voltage 2 v
0SC Hold Voltage. —-24 v
QSC Start Time 2° 10 s
65 536kHz Xtal 0scC, (CI S25k§2) Fig. 3
OSC Start Vﬂlrage 3 R;"—TMQ wait time 1 sec, -2.0 v
' =20 v
Vssz——4 5V, CCFI=CCFO=150pF, 30 | ms
Rf=1M£, 465kHz CF OSC, Fig. 11
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® LC5734H Specifications 2-2 (RC OSC + CF 0SC)
Absolute Maximum Ratings/Ta=25:2°C, Vpp=0V

Allowable Operating Conditions/Ta=—30 to +80°C, Vpp=0V

Unit
Maximum Supply Vss1 ~7.0t0+0.3 v
Voltage Vggo ~7.0to +0.3 v
Maximum Input VIN1 OSCIN, 32Hz, CF-08C1 ' Vv
Voltage VIN? S1-4, M1-4, TEST, RES, P00-03, P10-13 v
Maximum Output VouT1 | 32Hz, CUP2, OSCOUT, CF-0SC2 Vv
Voltage VouT2 | SEGOUT, COM1, COM2, COM3, CUPt, ALM v
C-PORT1, C-PORTZ, PO0-03, P10-13

Operating Temperature | TOpr

Storage Temperature Tstg

Supply Voltage Vss1
Vss2 £
Input “H'"-Leve| Voltage | ViH1 S1-4, M1-4, PO0-03, P1013

Input “L""-Level Voltage | VIL1 0.7 X v
Vss2
tnput “H'"-Level Voltage | Vin2 0 A
Input ““L**-Leve] Voltage | V|2 075 X v
Vss2 '
Operating Frequency fopg1 32,768 kHz
fcF 380 2000 | kHz
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. .. _ ] — .
,Electrlcal Characteristics/Ta=—30 1o +80°C, Vpp=0V —in VP pogy

Input Resistance RIN1A | V§52=—5.0V, V| =Vg52+0.4V, 150 300 1000 k&2
*L"-level hold tr,, *1, Fig. 4
RIN1B | VSS2=—5.0V;
“L"-level pull-in Tr., *1, Fig. 4
RiN2A | Vsg2=—5.0V, VIH=—04V,
“H’-level hold tr., *4, Fig. &
RiNg Vgg2=—56.0V, TEST, RES
Output “H"-Level VOH1 Vg52=—5.0V, Igy=—0.4pA, "2
Voltage
Output “L"-Level VoL1 Vss2=—5.0V, IgL=0.4uA, "2
Voltage
Qutput “H""-Level VoHz | Vss2=—b5.0V, IgH=—4uA, v
Voltage COM1, COM2Z, COM3
Output “M"-Level VoM Vgg2=—b.0V, lpn=—4pA, " | Vgs2/2 v
Voltage loL=4uA, COM1, COM2, CQM L +0.2
Output "L"-Level VoL2 | V8S2=—5.0V, IgL=4pA - v
Voltage COM1, COM2, COM3 . +0.2
Output "H"'-Level VoH3 | Vs52=—5.0V, IOH=—@2h§6pA . A
Voltage
Output “L""-Level voLa Vgg2 Y
Voltage +0.65
Output Current (H) 1 IoH1 —20 —10 | mA
Output Current (L) 1 loL1 7 mA
Qutput Current (H} 2 IOH?2 =20 -10 mA
Output Current (L) 2 loL? 4 8 mA
Output Current (H) 3 tOH3 75 LA
Output Current (L} 3 75 A
Output Current (H) 4 =750 . | pA
Output Current (L} 4 750 HA
Output Voltage (halver) —-2.4 A
| Supply Current 200 400 pA
Supply Current # 300 400 BA
GC_FI—CCF0—15OPF Rf=1Mg,

FFHALT mode, Ta<50°C, Fig 10
V/g52=—5.0V, 2MHz CF OSC, 350 50O | pA
RC OSC stop, CcF1=CcF0=33pF,

Rf=1M, HALT mode, Ta£ 50°C, Fig. 10
455kHz CF, wait time Tsec, —2.0 \'4
CcFri1=Ccrp=150pF, Rf=1M2, Fig. 11 -2.0 v
tstt Vgg2=—4.5V, 455kHz CF OSC, 30 ms
CcFI=CcFO=150pF, Rf=1M2, Fig. 11

Supply (".',_ui'rentl_\

OSC Stcp Vo!’c&ge
OSC Start, Time

*1 S1,852,83, 84, M1, M2, M3, M4

*2 LCD driver output pins of SEGOUT1 to 13 and SEGOUT14 to 27
*3 Output pins {used as output port) of SEGOUT 14 1o 27

*4 P-00,P-01.P-02, P-10,P-11, P-12, P-13
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/ | “L"-jevel hold Tr.
—< Program applied

7
“L*.level pull-in T, O vss!

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

1
OSCIN _I
0

0SCOUT —J
V52—

0.1y

DUT
T—- CuP2 QScouT
Vss2 vssi

I T T
N A Y aseiN

5

—

ig. 5 Current dissipation, output voltage
test circuit.

Fig. 2 Current dissipation, out
test circuit.

\‘H"-level hold Tr.

VDo

Fig. 6 Input configuration of P00-03, P10-13

Unit ( capacitance: F )
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OSCIN

Ce

oscouTt

X'tal

—(]

N
N

—— V0D

Fig, 7 Crystal oscillator

- |

VI 'L 30p
28]
0 I 1CUPI OSCIN
0. 1u T uT 470k
| CUP2 GS5CoUT
V552 Vss5t [——d —

Fig. 8 Current dissipation, output voltage’
test circuit.

CFOSC1

put CFOsC2

Vss2

150p

CJCF
—

|

CFOSC1
CuPl

or CUP2 crosczl

i

RC oscillation

CFOSC1 CFOSC2
R
CF
Ceri Cero

I Voo I Voo

Fig. 13 CF oscillation
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Fig. 10 Current dissipation, output voltage
test circuit.

Unit {resistance: [, capacitance: F)
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LC5734 Instruction Map
Instruction set: 91 instructions

\:’ -------- 1-cycle instruction C\ --------- 1-byte instruction
[ ] 2-cycle instruction | e 2-byte instruction

LOWER
0 1 2 3 4

UPPER

0 HALT | TAAT | TWRT | TMEL| €SP

1 JMP* | PAGE | MTR | RTS | MPCL

2 MVI X

3 LDI X

4 BAZ X

5 BANZ X

6 BONH X

7 BCH X

8 ADC | SBC | ADD| SuB | ADN SUB* | ADM* | AND* EOR% | ORk

DCPL | IDPH |DDBPH ISP | DSP

LHLT | L500 | STA SSP | IPS

CSEC | QUT |LDPLILDPH| NOP
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Instruction Set of LC5734

Summary of LC5734 Instructions

Symbol Meaning

AC : Accumnulator MIDP) : Memory addressed by DP
ACn : Accumulator bit [PL 1) : Contents of port { )

DP : Data pointer PC : Program counter

EDP : Save data pointer STACK . Stack register

SP : Strobe pointer [M{DP}]  : Contents of memory

CF ; Carry flag addressed by DP

TREG : Temporary register STSn . Status register

SCFn : Start condition flagn CSTF : Chrono start flag

HEFn : Halt release enable flag n PDF : Pull-down flag

L{SP) . LCD latch specified by SP PAGE : Page latch

M : Memory PGX : Current Page

(hL)

-—

A
\)
V.
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[~
'.E— Initruction code P
£ Mnemonic g g Function Description Status flag
z D7 D D5 D4 D3 D2 Dy DO to be atfected
2 RCF Reset CF 1110000 1{CF~0 The CF is reset. CF
]
‘§| SCF Set CF 1+ 10001 1] CF=1 The CF is set. CF
E ASRO | Shift Right AC 01100 0[1|1]|ACh=~AChH The AC contents are shiftad right and (s o
é & MSE=0 AC3 -0 ed to the MSB. :
'E ASR1 Shift Right AC 011001 1| ACn — ACn+1 The AC contan ‘_ﬁfl hifted rj
2 8 MSB=1 AC3 -1
E ASLO Shift Left AC 0110140 1| ACn ~ ACn=1
E & L58=0 ACO~-0
£
i'-:' ASL1 Shitt Laft AC o0 1101 1| ACn - ACn—1
4 & LSB=1 ACO -1
o
g INC Inerement M{DP) 0011000 1 | MIDPIAC = M{DP)+1
§ | DEC Decremant MI{DP) 001100 1 | MIDPJ,AC ~ MI(DI
H
-1
£| TAAT | Reed table dat 0000060 1|1|2]ACTREG RO
5 from program ROM (PGX, A%‘MQDPH heis
B ¢ th tha contepls of the AC and
3 toaded £6 the AC and TREG.
E T
2 | MR Stors TREG to 0010 "TREG congéngs are stored to the M(DP).
< M{DP) A
."* d
ADC Add MIDP) to AC 0 0C0Q0 The AC, mieribry [M[DF}1, CF contents are CF
with CF binary dgled and the result is loaded to the
ADC* Add M{DP} 1w AC 0001 T. AC memory [M{DP}], CF contents are CF
with CF :_i‘grv-addad and the result is loaded 1o the
AC and MIDP),
5BC Subtract M(DP) The memory M{DP) contents are binary- CF
from AC with CF subtracted from the AC, CF contents and the
rasult is loaded to the AC,
SBC* Subtract M(DP} AC, M{DP) The memory M{DP) contents are binary: CF
from AC with CF 1 (AC)+[RIBPT 4CF) | subtracted from the AC, CF contents and the
result is loaded to the AC and MIDP).
ADD Add M(DP) to AC <{ACH[MIDPH | The AC, mamory [M{DP}] contants are binery- | CF
added and the result i¢ loaded to the AC,
ADD* Add M{DP) 10 AE C, MIDP) « The AC, memory [M{DP}] contents pre binary- | CF
2 (ACH(MI(DP}] added and the resu’t is loaded to the AC and
2 M{DP}.
k4]
E AC — AC+[MTDP]] | The memory M(DP} contents are binary-b- | CF
E +1 tractad from the AC contents and the result is
2 loaded to the AC,
3
H AL, M{DP) - The memory M{DP) contents ara binary-sub- CF
© (ac1+[MiDPIT +1 tracted from the AC contents and the result is
londed to tha AC end MIDP).
0 1 | AC « [AC)*[M{DP}] | The AC, memory [M(DP}] contents are binary-
added and the result is |caded to the AC.
0 1| AC, MIDP} = The AC, memory [M(DP}] contents are binary-
h
IACH[M(DPI] ::gsﬂrgg).t @ result is loaded to the AC
1 1| AC « [ACIA[MIDP}] | The AC contents and memory [MI(DP}]¢ontents
ara ANDed end the result is loaded to the AC,
1 1] AC, MIDP) = The AC contents and memery [M{DP}] con
{ACIA[MIDP}] tents ara ANDed and the result is loaded
to the AC and MIDP).
EOR Exclusive DR 0000110 1 | AC — (ACIH[MIDP}} | The AC contents and memory {M{DP}} con-
M{DP} w0 AC tants ero Exclusive-ORed and the result is
loaded to the AC.
EOR* Exclusive OR co001T1 10 1| AC, M(DP) - The AC contents and memory (M{DP}] con-
M(DPI to AC {ACPHMI(DPY] tentes are Exclusive-ORed and the result is
loaded to the AC and M{DP).
Continued on next page.
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Continued from preceding page.

E
'% Instruction code ulg
B Mnemonic g- g Function Description Status flag
H 07 D5 D5 D4 D3 D2 01 0O to be affected
DR OR M{DR} to AC 10000 1 1 1]1[1]AC~{ACIV[MIDP)] | The AC contents and memary [M{DP}] con-
tents are ORed and the result j§ feaded to the
AC.
OR* OR M(DR) 10 AC 100011 1 1[1]|1|ACMIDP~ The AC contents and mqmcg&r [M(IZ;I;H cary
(ACIV[MIDP)] tents are ORed and th
AC and M(DP).
ADCI X Add Immediatedata (1 0 0 1 0 0 0 0|22 | AC - (ACHX+ICF) The AC, CF conﬁ;én_;fand Imi
to ACC with CF — = = = X3aX2X1XD are hinarv-ndd&d m:d the f
SBCI X Subtract Immediste |1 O 0 1 0 0 O 1 [212 ]| AC = (ACI+X+ICF}
5 dat from AC with CF|— — — — X3X2X1X0
§ ADDI X | Add Immediatedata |1 © 0 1 0 0 1 0|2 (2| AC - [ACKHX CF
2 10 AC — — = = X3X2XtX0
5| suBtx [subtroctimmediate [1 0 0 1 0 0 1 1(22|AC (ACHK+ : 15t cF
E data from AC — — — — X3X2X1X0 Bult is lopded to the AC.
O| ADNI X |Add Immedistedate [1 0 0 1 0 1 0 0|22 [ AC~ {ACHX nd Immagiaté dats X are
0 AC - — — — X3X2X1X0 ha resufi igfoaded to the AC.
ANDI X [ AND tmmediate 100101012 _ Tha AC contents and |rmiadiste data X are
data to AC - — — — X3X2X1X0 !
EOR| X | Exclusive OR 1001011 0f2 s
Immediatedeta to AC [~ — — — XaX2X1Xp ORed géid the result is loaded to the AC.
ORI X OR Immediate data (1 0 0 1 0 1 1 1|2
10 AC - - — — X3X2X1X0
5DPL Store AC to DPL’ 00 11100
SDPH Store AC to DPH 0 11 %0
EDPL Exchange DP(_ ¥he DPL contents and EDP| contents are sx-
2 with EDPL changed,
[+] .
1 EDPH Exchange DPH Tha DPH contents and EDPH contents are
‘E with EDPH exchanged.
B
5 1DPL lngrement DP | The DP, contents are incremented +1.
._’j DDPL Decrament DPL The DPL contents are decremented —1,
a
| 10PH Ingrement DP 4 The DPH contants are incrermanted +1.
£ ;
-2- DDPH Decrement DPH PH ~ (DPHI=1 The DPH contants ere dacrementad —1.
‘§ LDPL Losd AC from DPL 7 I C —{DPL} The DPL contents are loaded to the AC.
§ LDPH [ | AC = [DPH} The DPH contsntes are loaded to the AC.
MOPL X | Move Ir'[ufnq, |§!e 1| DPL=X Immaediate data X is lcaded to the DP.
data to'DFL
MDPH X j 11| opH-x immediate data X is loaded to the DPH.
11| AC~ (STSZ) The STS2 contents are transfarred to the AC SCF14
5TS2 -0 and then the STS2 is reset.
1)1 | AC = {8TS1) The 5TS1 contents are transferred to the AC SCFO
H] SCF0 -0 snd then the SCFO is reset,
L]
"-_'i_‘ ’ 1% CS5TF-0 The CSTF is reset. CSTF
% 111 | C5TF =1 The CSTF ic set. CSTF
.§ 111 | HEFQ=-0Q The HEFO is reset so that the halt mode re- HEFO
2 lease by an overflow from the predivider is
a B
H inhibited.
E
g t]1] HEFO =1 The HEFQ is sot so that an overflow signal from| HEFD
v the pradivider releases the halt mode.

Continued on next page.
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Continued from preceding page.

[
£ Instruction code
H Mnemonic gle Function Description Status flag
€ g FX to be affected
£ D7060sD40302D100| (O
. e -
ISP Increment 5P 1 001 1 1 1 0|1]|1] 5P« (5P)+1 The SP contents ara incremented +1,
E DSP Deacrament 5P 1 001 1 11 1|1]1] SP=(5P-1 The SP contents ara decremag'r’éd,—l .
'-i _'
EE LsP Load AC from SP 1010101 0f|1|1] AC={5P)
3 - -~ :
EE SSP [ Store AC to SP 1010111 0[1[1]5P~I(AC) Tha AC contents sre Iogﬂed to the SP.
g MSP X Move Immediate 11 1 0 X3X2X9Xp[1[1 | SP-X Immediate data X i -jopéied to
data 1o 5P i
LDA Load AC from 1 010100 1(1(1{AC=[MIDP}
g [MIDP))
5| sTa Stors AC to 1010110 1|1]1]mDP =tAC)
g (MiDPI]
2| mvix [ Move tmmediate 00 1 0X3X2X1X0[1]|1]| MIDP) =X
% data ta MIDP)
3] woix Load AC with 00 1 1 XaxXzxX1Xo[1i?
Immediate date
HALT HALT 00 0O0D0DO0O0O0Q[T]1
SIC X Sat/Aetet HALT 1 1 0 1 XaXa2XtXo[1
Felease Enable Fisg HEF1 10 4
8
[
2]
2
&
3 EF3issetasy
£ relaiisns the halg’@_,a’ds.
8 EF4 i:ﬁ&i‘o that the 1/10-second pulse releates the
2
&
NOP N& Operation 11 11
RBAK Resat Back-up The backup mode is released.
Maode
SBAK Set Back-up When powered from Li battery, VSS2 is
Mode appliad to the logic wnit. When powsered
from Ag. Li battery, EXT-V, the OSC circuit is
doublad in inverter size,
IPS Input Port-5 to AL L (psi] The input data at input port S is [oaded to tha
AC ! AC.
_E, IPM Input Port-M tof AC +~ [P{M}] The input date at input port M Is loaded to the
g i AC.
E .
E 2 Waveforms spacified by X7 to X0 are deliverad
g at the ALM1.
Fi X7—Xp| X7 Xe | X5 X4 X3 X2 X1 X0
‘E Control | Alerm tone/ | Octave Musical Scal
13 contents | melody Control Control
solect
signal

Alarm OFF at X3 10 X0 =1

Continued on next page.
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Continued from preceding page.

Instruction

Mnamonie

Instruction code

Bytes

Cycles

D7D D5 04030201 Do

Function

Dascription

Status flag
to be affectad

RAS

Resst Alarm Sound

1111101
111111

0

N
L

=5AS FF

The ALM1 outputs are set to L' lavel

SPDR X

Sot/Roset
PDF-Registor

1111 1 X1Xo

PDF - X

Bit contents
Xo=0
Xo=1
X1=0
X1+1

Operation
S-Terminal Pull

lout

Write AC & M{DP}
to LCD Latch
LiSP) (SP=#0 to C)

[seette ~
Write AC to P{P10-13)

Input/output instructions

SP=#HD
Load AC from STS3

SP=#E
Tnput Port-PO 10 AC

5p=
Input Port-P1 to AC

TWRT

Read Table deta
from Program ROM
& Writa Tabe data
to LCD Latch {SP}
{8P=#0 to C)

Read Table data
from Program ROM
& Write Tabe data
to CTL3

SP=#E

Read Table data
from Program ROM
& Write Teble data
to P{POD to 03}

SP=#F

Reed Table Data
from Program ROM |
& Write Tablo data
to P{P10 to 13}

00000O0TYtYT O

at to port P1 the ROM table data at the address in the
nt page area speclfied by AC and [M{DP]].

TMEL

Set Tabls data

o

Jump instructiony” ™

JMP X

4 The data of ROM, on current pege, sddressed by the AC, M(DP}
contants Is sat to alarm sound dats end weveforms spacified by the
table date sra delivered ot ALM1. {Same as SAS Instruction}

PC10—-PCO-X10—X0

The data specifled by X10 10 X0 k& loaded to
the PC to ceuse an unconditional jump.

Brangh on A 2 | PC10—PCO=X10—X0 | |1 bit O of the AC is *'1"', a Jump occurs.
Hird High it ACo=[1] If “0", the PC is incremented +1.
1 A X0XgXg|2 |2 | PC10—~PCO~X10—X0| If bit 1 of the AC is "'1”, a jump occurs.
X7 X6 Xb 4 X3 X2 X1 X0 if AC1=[1] 1f 0", the PC is incramented +1.
a 2] PC10—PCO--X10—X0 | If bit 2 of the ACis'"1", a jump occurs.
X7 ‘5’75(5 X4 X3 X2X1 X0 it ACa=[1} 1f 0", the PC is Incrementad +1.
1 1 1 XXpXe|2 (2| PC10=PCo~X10—X0 | If bit 3 of the AC i1 "'1", a jump occurs.
X7 X6 X5 X4 X3 X2 X1 X0 if AC3=[1} 1f 0", the PC is incramentad +1.
‘ 01 0 1 0X0X9XB|2 |2 | PC10~PCO=X10—X0 | If tha AC s not *’0”, a jump occurs,
X7 X8 XE6X4X3X2X1X0 it AC*0 If 0", the PC is incremented +1,
01 0 0 0XoXaXg|2 | 2] PC10—PCO=X10~X0 | If the AC is "0", & Jump occurs.
IXI X6 XB X4 X3 X2X1 XD it AC=0 If not “0°, the PC is incremented +1.
BCNH X | Branch on CF G 1 1 0 0xXoXgXgl2 (2] PCilo—PCo+=X10—X0 | If the CF is "0, 8 Jump occurs.
not High X7 X8 X5 X4 X3 X2X1 X0 if CF=0 If 1", the PC s incremented +1,
BCH X Branch on CF 01 1 1 0XoXgXa|2 12| PC10—PCO=~X10—X0 | If the CF 18 1", & Jump occurs.
High X7 X6 X6 X4 X3 X2X1 X0 if CF=1 If 0", the PC is incremented +1.
PAGE Pape Set 000100 0 1|1 |1]|PAGE-~ [MIDP}] The memory [M{DP}] contents are loaded

to the PAGE latch,

Continued on next page.
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Continued from preceding page.

c .
2 Instruction code AE o Status flog
E Mnemonic 3 3_ Function Description to be atfected
g 07D6D5 D4 D3D201 00|
o JIMP* Jumptothe Address JO 0 0 1 0 ¢ © 0 1 |1 [ PC10—PCB—{PAGE) | An unconditionsl jump occurs to a pege
2 modified by PAGE PC7—PCa«{AC) soacified by the PAGE and o a..!. tow
o 1
o AC and M(DP} PC3=PCo=[MIDP}]
EE
E=
s JSR X Jump Subroutine 1 01 0 0X0X9Xa|2 |2 | STACK - PC+2
s X 7 X5 X5 X4 X3 X2 X1 X0 PC10-PCO~X10—-X0
E! RTS Raturn from DOO0O YOO 1 11 |1]F-(STACK)
a Subrouting
MPCL Move PCo — PC3 0001010 0f1)1]|MDP-PC3=-PCO
o M(DP)
MPCM Move PC4 — PC7 0001010 1(1]1]MDP)-PCI-PC4
e to M(DP)
o
€ MPCH Move PCg — PC10 coo0 M(DP}-PC10-PCB
g 1o MI(DP)
¥|csec | clearseC 131 SCFO
g Counter S5CF1
SCF4

ontained herein are intended for use in surgical implants, life-support systems,
clear power control systems, vehicles, disaster/crime-prevention equipment and
which may directly or indirectly cause injury, death or property loss,

ny products described or contained herein for an above-mentioned use shall:

esponsibility and indemnify and defend SANYO ELECTRIC CO, LTD., its affiliates,

subsidiariés and distributors and all their officers and employees, jointly and severally, against any

andﬁai glaims and litigation and all damages, cost and expenses associated with such use:

) “impose any responsibility for any fault or negligence which may be cited in any such claim or
"hagamon on SANYO ELECTRIC CO, LTD, its affitates, subsidiaries and distributors or any of
their 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. 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.

No. 2642-24/24



