Ordering number : EN3540

CMOS LSI

LC5738

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

No. 3540 |

General Description ‘

The LCH738 are single-chip 4-bit microcomputers with LCD drivers. The features of the LC5738
include fow voltage operation,low power dissipation, etc. The HALT function, which can be used
to stop./start the CPU operations, facilitates the low power dissipation of the system. The
LC5738 are ideally suited for use in melody function-provided timepiece,/timer, game, functional
watch and calculator application.

®Hardware Features
« ROM---4096 X 8bits

« RAM--- 40X 4bits
* Cycle time
Cycle time System clock source Osgillation Operating Remarks
frequency |voltage rangs
X'tal oscillation
122u8 el 32 TBBKHZ 1.30~1.65V Ag battery version
RC oscillation
122u8 X'tal oscillation 32.768kHz 2.60~3.60V Li battery version
X'tal oscillation
122u8 32.768kHz 2.00~3.60V EXT-V version
RC oscillation
» Current dissipation
a. Basic system operation mode
.Cu-rrer?t System clock source Oscillation Operating Remarks
dissipation frequency |voltage range
25 A typ. | X'tal oscillation
32.768kHz 1.65V Ag battery version
10w A typ. RC oscillation
20pA typ. | X'tal osciliation 32.768kHz 290V Li battery version
6.0 A typ X'tal oscillation
---------------- 32.768kHz 2,90V EXT-V version
50u A typ RC oscillation
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LC5738

b. HALT operation mode

Current Oscillation Operating
L System clock source
dissipation frequency |voltage range

Remarks

1.0 A typ. | X'tal oscillation
5.0u A typ. | RC oscillation

Ag battery version

0.8u A typ. | X'tal oscillation 32.768kHz 2.90V

Li battery version

3.0k A typ. | X'tal oscillation

32.768kHz 2.90v
401 A typ. RC oscillation

EXT-V version

* Ports
-Input ports: 2 ports (8 pins)
» Control output pins 3 pins
-Output dedicated to alarm 2 pins
-General purpose output 1 pin
* LCD drivers
LCD display mode Number of drivable segments
Static duty+Static bias 32 segments
1/°2 duty+1,2 bias 64 segments
1./3 duty+1,/2 bias 96 segments
1/4 duty+1,/2 bias 128 segments

* Possible to use LCD drive output pins as output ports (Max. 16 pins. mask option selectable)

* On-chip melody function---3 octaves X2 channels
» On-chip segment PLA

The LCD driver can be used to support any L.CD pannel layout without software processing.

* On-chip step-up,/step-down circuit.
* Shipping styls: chip or FLP-64

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

&®Software Features
« Powerful instruction set: 92 instructions
* Table read instruction (possible to set table in all ROM areas)
* 1 Subroutine stack level
+ 15 bits time base timer
-Deliver and overflow signal every 32ms or 64ms, 100ms and 500ms.
* HALT function
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Development Support System

The development support system for the L.C5738 applications consists of the following support

tools:

(1) Manual

(a) User's Manual: LC5738 user’s manual

(b) Tool Manual : LC5738 tool manual

(2) Development support tools

(a) Tools for developing the LC5738 application programs

-MS-D0OS machine
-Assembler {(LC5738.EXE)

-Mask option selections program (SU5738.EXE)
(b) Tools for evaluating the L.C5738 application systems

-Evaluation chip: LC5797

Note 1) Since the evaluation chip LC5797 differs LC5738 with RAM capacity, be sure to check
the RAM capacity when preparing or debugging programs.

LC5738: 48X 4 bits, LC5797: 256 X4 bits

Note 2) When developing programs, take care of the DPH value. The usable DPH values are 0

to 2 except ROM bank selection.

We will be free from any blame even if you use DPH=3 to FH for RAM addressing.

-Evaluation chip board: TB5738

- Note) The application evaluation board is constructed by the user.
LCD or LEDs may be used for display.

-Evaluation board: EVAB20 {monitor ROM: SCR5738)

Note) The EVA-520 is a modified version of the EVA-420 whose monitor ROM s replaced by

the SCR-5738.

-Display and mask-option data control board:DCB-1 (Rev.3.3)
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LC5738

Equivalent Circuit and Block Diagram

32-SEGMENTS

ALM1 ALMZ LIGHT §1 ~ 84 M1 ~ M4 COM1 ~ 4

OUTPUT INPUT LCD DRIVER
PORT PORT )
SEGMENT PLA
T
T [
SOCING X 1al CHROND COUNTER {1/10 sec) RAM
OSCCKT ALU
0SCOUT O— (4Bx4)
L MELCDY CKT1
- == B
CUPTO PRE-DIVIDER
CPU2 O—— i »| MELODY CKT2 PC - BOM
I (4096x8)
RES O STACK
CONTROL CIRCUIT - (1 level)
Pad Assighnment of LSl Chip
Chip size: 3.85mm X 3.75mm
Chip thickness: 480um
Pad size: 1200 X120 m
R G . .
EEREE R R EE R R R R
[ T B T R T T A T R R I T T u’) th 0w
oM 1N DDODDODNDDDOO0OO0O0O0OA3 40| SER
LIGHT [ (3 57- 55 5483 52 61 5049 48 47 %6 45 44 4342 41 300 j com2
ALMI | O s8 ' 80| TEST
ALM2 | OO 59 37 O | oscour
Vst‘vz1 O 60 BT 0P
Vs | O 61 :
Voo | 01 34 O | ReS
4|02
53|03 s s
M| O4 20| s2
M2lO5 31 0O | cur2
M3| 036 30 | cupt .
Me | 17 ) 290 | 32Hz
coMd | O8 20| T3
TEST |39 11 12 13 14 15 16.17 1819 20 21 22 23 2425 2700 | cOMIi
7esT|(010 ODOOOODQOQCDOO0OCOC 20| se632
EEEERCRLEER IR
Id')J E‘)J g 'd'.l'l n un w cn wn .UJ n _u: 0n o w

Note) SEG17 to 32 can be used for output ports. {(Mask option-selectable)
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Pad Name and Coordinates

QIP64 Pin Assignment QIP64 Pin Assignment
Pad | _. X Y Pad | _. X Y
No. | P Name iy | Guem) No. | P NEMe Cumy 1 Cum)
55 1 VDD -1725 335 28 36 10P 1730 775
56 2 S4 -1725 115 29 37 oscouT 1730 890
57 3 S3 -1725 -125 30 38 TEST 1730 1255
b8 4 M1 -1725 -360 3 39 COM?2 1730 1470
59 5 M2 -1725 -576 32 40 SEG1 1730 1675
60 6 M3 -1725 -805 33 3 SEG2 1425 1675
61 7 M4 -1725 -1030 34 42 SEG3 1225 1675
62 8 TEST -1725 -1260 35 43 SEG4 1020 1675
63 9 TEST -1725 -1485 36 44 SEG5H 815 1675
64 10 COM4 -1725 -1675 37 45 SEG6E 610 1675
1 i1 SEG17 -1430 -1675 38 48 SEG7? 405 1875
2 12 SEG18 -1220 -1675 39 47 SEGS8 210 1675
3 13 SEG19 -1010 -1675 40 48 SEG9 10 1675
4 14 SEG20 -800 -1675 A1 49 SEG10 -195 1675
5 15 SEG21 -590 -1675 42 50 SEGN -400 1675
6 16 SEG22 -380 -1675 43 51 SEG12 -605 1675
7 17 SEG23 -170 -1675 44 52 SEG13 -810 1675
8 18 SEG24 40 -1675 45 53 SEG14 -1010 1675
9 19 SEG25 240 -1675 46 54 SEG15 -1215 1675
10 20 SEG26 450 -1675 47 55 SEG16 -1420 1675
" 2 SEG27 660 -1675 43 56- | COM3 -1725 1675
12 22 SEG28 870 -1675 49 57 LIGHT -1725 1485
13 23 SEG29 1080 -1675 50 58 ALM1 -1725 1280
14 24 SEG30 1290 -1675 51 59 ALM2 -1725 1090
15 25 SEG31 1500 -1675 52 60 V§S2 -1725 905
18 26 SEG32 1730 -1675 53 61 VSS1 -1725 725
19 27 COM1 1730 -1435 54 62 BAK -1725 545
20 28 T3 1730 -1185
21 29 32Hz 1730 -940
22 30 CUP1 1730 -695
23 31 CUP2 1730 -455
24 32 §2 1730 -215
25 33 S1 1730 30
26 34 RES 1730 245
27 35 OSCIN 1730 565

* The pad coordinates are such that the chip enter is taken as the origin and the values for (X,
Y) repressnt the coordinates of the center point of each pad.

* Pin 16, 17 are NC pins.

* The NC pins must not be connected externally.
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Pin Description

I;:lid NF;Ir?w Igftl’glj: Circuit Configuraiton Function
IVDD Crystal OSC mods
osC | 32.768kHz crystal is connected across OSC
3% N | Input IN and OSCOUT for oscillation.
Used as refsrence clock for timepiece and
system clock.
. | : 'RC OSC mode
g R and C are connected across OSCIN and
37, |OSCOUT | Qutput | 4 £ | 0SCOUT for oscillation.
Bak Used as system clock.
VoD Connected to OSCOUT and used as OSC
36 10P - HW—I phase compensation capacitor.
VDD

gg g; § Input-only port.

3 33 Input /2 LS| system is reset by applying VDD to S$1

> |sa Lq to $4 simultaneously.

®
VDR
4 M1 £
g mg Input § Input-only port.
-
7 M4 [ '
X
VDD

34 RES Input Input pin for resetting LS! system.

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

62 BAK — For Li battery version, a capacitor must be
connected across BAK and VDD to prevent
logic unit from malfunctioning.

vDD )
Output-only pin

b7 LIGHT | Output Suited for dslivering signal to drive transis-

tor for light,
Qutput-only pin

VDD In case of selecting melody channel-2, used
to deliver melody signal of 3 octaves or

58 | ALM1 | Output D— *4kHz,”2kHz/1kHz modulation signal
with SAS or TMEL instructions.

(Also used to deliver non-modulation signal)
Output-only pin

VoD In case of selecting melody channel-2, used
to deliver melody signal of 3 octaves or

59 | ALMZ | Output } % 4kHz,/2kHz./1kHz modulation signal
with SAS or TMEL instructions.

(Also used to deliver non-modulation signal)
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Pad Pin {Input/
No. Name | Output

1 vDD |— (+) power supply pin.

(=) power supply pin.

Mask option selectable: Ag battery,/Li
battery EXT-V version. ‘

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

Circuit Configuraiton Function

61 V551 Ag bat.

i . | EXT-
60 VSS2 Li bat XT-V

VOD [T

VSS§1

V§82
30 CUP1 _ Fins for connecting voltage step-up (step-
31 CUP2 down) capacitor.

Output pins for LCD pannel common plate.
The following pins is used in each case.

voo Duty mode | Static 1/2 13 1/4
l_
@ | com? - com o o 0 o
56 |coms |Cutput Vs COM2 - O O O
10 com4 - COM3 — — O O
vssz coMd — - - 0
Alternating | 64Hz  32Hz 43Hz 32H:z
frequency
1 SEG17 voD
to |to H

2% SEG32 Output pins for LCD panel segments.
40 SEGT Qutput k- Mask option permits SEG17 to SEG32 (pad
No. 11 to 26) to be used as output ports.

to to -

55 SEG16 V§31.VS52

29 32Hz

28 T3

8 | TEST | Test Test pins (not used by user)
9 TEST

38 TEST

Note) For Ag battery power supply, ép is connected to Vss1; for Li battery/EXT-V power supply,
connected to Vss2,

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

(1) Ag battery used application (2) Li battery used application
(1/2bias 1./4duty) (1/2bias 1,/4duty)
*:4 segment outputs are used for output ports. :4 segment outputs are used for output ports.
com comi
il " COM2 1L'FZDBGL§ASS jl * COoM2 LCD GLASS
14, 1/2 BIAS
28::: 14 DUTY ggmz 1/4 DUTY
M1 M1
Mz SEGOUTE— M2 SEGOUT —P
M3 M3
M4 vbD M4 voD
"L' 1.5V (Ag) 'L
KEY MATRIX vesi | T 1oV KEY MATAIX vsst—Tonw |
— I3
g1 V552 —0|1+u— | — o v$52 ov |
b o—— | CuP1 —m m o ) CUP1 -E—h-l—'l‘ &i
s 53 cupP2f——T 5 53 cup——

o e 54 ALMA —’W\—-§ - & s4 ALM1 _»w\,_§
.-—/Hr-ml—?—_ O8CIN = i Py OSCIN |
m osSCouT Eﬂ u OSCOUT &l

| RES 5% RES
_,___“j— ALMR2 —w»—:é w__...___”_I ALM2 —fw\.—§
0. 1 0.1 L
"‘ i Bax @_5
LIGHT Gt LIGHT
Crystal OSC Crystal OSC
(power supply: Ag battery version) {power supply: Li battery version)

(3) EXT-V used application
(1/2bias 1,/4duty)
% :4 segment outputs are used for output ports.

CoM1
" com2 LCD GLASS
coMs /4 DUy
coma v
M1
M2z SEGOUT ==
M3
M4 VDD
L
KEY MATRIX vS81 —T
e 1 VSS2 T sov |
P 2 CUP [y ﬁ
o s3 CUP2 |-
5B 54 ALM1 F—ApA—
LI
0SCIN
63 az.7680Hz 1
T ———— Joscout [ﬂ
& o RES
— I._I ALM2Z —N\—
0.1u 4
LIGHT gf

Unit ( capacitance: F)

Crystal OSC (power supply: EXT-V version)
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Ag Battery Version
Absolute Maximum Ratings at Ta=25X2°C, V=0V

Parameter Symbol Pins and conditions Limits Unit
Supply Voltage Vsl 4010 +03| V
V2 40to +0.3| V
Input Voltage Vinl 51-84, M1-M4, 32Hz, TEST, 10p, OSCIN, RES Vil-0.3t0 +0.3| ¥V
Output Voltage Vourl | 32Hz, CUP2, OSCOUT, ALM1, ALM2, LIGHT Vis1-0.3 to +0.3 vV
Va2 | SEGOUT, COM1, COM2, COM3, COM4, CUP1 ves2-0.3t0 +0.3| V
Output Current lour1 ALM1 ,ALM?2 4 mA
{per pin) lewr2 | 2LIGHT | mA
lourd Qutputs except ALM1, 2 and LIGHT 500 wA
QOutput Current lace Total cutput current 10! mA
Operating Temper- Topr -0to+70| C
ature
Storage Temper- Tstg : -40to +125| °C
ature

Recommended Operating Voltage Range at Ta=-30°C to +70°C, Voo =0V

Limits
Parameter Symbol Pins and conditions Unit
min. typ. max.
[Operating Supply Vsl ) -1.65 -1.30 \'
Voltage Range V2 -3.3 240V
Input "H'-Level Voltage | Vi S1to 54, M1 to M4, RES -0.2 0 \'
Input ‘L'-Level Voltage | V. S1 to S4, M1 to M4, RES Vsl Ve1+0.2 v
[Oscillation Frequency | forsl Crystal oscillation Fig. 1 ‘ 32 32.768 33| kHz
Range fera? RC oscillation, Fig. 2 32,768 kHz
Rext=470k Q, Cext=230pF

No.3540-6,717
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Electrical Characteristics at Ta=-30°C to +70°C, Vio=0V

Limits
Parameter Symbol Pins and conditions Unit
min. typ. max.
Pull-down Transistor | Riw1A | Ve1=-1.55V, Vi.=V1+0.2V, 200 2000 k@
‘L level hold Tr, *1, Fig. 3
Riw1B | Vel1=-1.55Y, 200 2000 kG
‘L’ level pull-in Tr, *1, Fig. 3
Rin2 Vs1=-1.85Y, TEST, RES i0 300| kQ
Qutput 'H'-Level Voltage | Voul Ve1=-1.55V, |oy=-0.4p A, *2 -0.2 v
Output "L’-Level Voltage | Vo1 Vi1=-155V, lo. =04 A, *2 Va2+0.2 Vv
Output ‘H'-Level Voltage | Ven2 Vel=-155V, lou=-4p A, COM1 to 4 -0.2 Vv
Output ‘M’'-Level Vou Val=-1.55V, lou=-4 0 A, loo=4p A Ves1-0.2 Vel+02| V
Voltage COM1tod
Output 'L’-Level Voltage | Voo2 Va1=-1,85V, lo.=4p A, COM1 to 4 Vie2+0.2 v
Output ‘H'-Level Voltage | Vou3 Val1=-1.35 ,lo0s=-250 1 A, -0.65 '
ALM1, ALM2, LIGHT
Qutput 'L'-Level Voltage | Vo3 Vul=-1.35V, |o.=150 p A, Vul+0.65| V
ALM1, ALM2, LIGHT
Output ‘H'-Leve! Voltage | Voud Vel=-1.55V, las=-20p A, *3 -0.2 Vv
Output ‘L'-Level Voltage | Va4 Vl=-1.55V, oo =200 A, %3 Vil +0.2 v
Output Voltage V2 Vel1=-1.35V, C1=C2=0.1uF -3.3 25|V
fopg=32.768kHz, Fig. 4
Current Dissipation | loo! Ve1=-1.08V, C1=C2=0.1uF, Fig.4 1.0 40| wA
in HALT Mode Cg=20pF, Crystal OSC(ClI=25kQ)
Back-up-flag reset, Ta<50°C
[502 Vul1=-1.85V, C1=C2=0.1uF, Fig. b 5.0 15.0] pA
RC 0SC (Rext=470kQ, Cext=30pF),
Back-up-flag reset, Ta=50°C
Current Dissipation | 03 Vs1=-1.85V, C1=C2=0.10 F, Fig.4 3.0 120 HA
During Basic Cg=20pF, Crystal OSC(CI=25kQ)
Operation Back-up-flag reset, Ta<50°C
lood Vsi1=-1.05V, C1=C2=0.1pF, Fig. 5 7.0 2000 wA
RC OSC (Rext=470k%, Cext=230pF),
Back-up-flag reset, Ta=50C

Continued on next page.
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Continued from preceding page.

Limits
Parameter Symbol Pins and conditions " Unit
min, typ. max.
Oscillation Start Ve Cg=20pF, Crystal OSC(CI=25k ) -1.35 vV
Voltage Back-up-flag set, Ta=25°C. Fig. 6
Oscillation Hold Viao | Cg=20pF, Crystal OSC{Cl=25kQ) -1.30 v
Voltage Back-up-flag reset, Ta=25C, Fig. 6
Oscillation Start tun Veel=-1.35V : . 10| sec
[Time Cg=20pF, Crystal OSC{CI=25kQ)
Back-up-flag set, Ta=25°C, Fig. 6

Oscillation Compen- | 10P External pin 8 10 12| pF
sation Capacitance

Notes for developing an LC5730 series microcomputer-used system

The low current dissipation is a distinctive feature of the LC5730 series microcomputers.
However, it is not easy to determine the total current to be dissipated in an L.C5730 series
microcomputer-used system by actual measurement when you develop a software, because
much current flows in the peripherals of the evaluation tools.

For a system which requires low current dissipation, check the current dissipation using
an evaluation sample before mass-producting the system.

No.3540-11.717
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Li Battery Version
Absolute Maximum Ratings at Ta=25%2°C, V.o=0V

Parameter Symbol Pins and conditions Limits Unit
Supply Voltage Vel ' -40to +0.3| V
Va2 -40to +0.3| V
Input Voltage Vil 32Hz, 10p, OSCIN V1-0.3 to +0.3 v
Vin2 $1-84, M1-M4, TEST, RES Ve2-0.31t0 +0.3| V
Output Voltage Va1 | 32Hz, CUP2, OSCOUT Veul-0.3t0 +0.3| V
Vaur2 | SEGOUT, COM1 to COM4, CUP1, ALM1, ves2-0.3t0 +0.3| V
ALM2, LIGHT
Qutput Current lour1 ALM1 LALM?2 4] mA
(per pin) lout2 LIGHT 1| mA
lour3 Output pin except ALM1, 2 and LIGHT 500 wA
QOutput Current laLe Total output current, 10 mA
Operating Temper- Topr 30to +70) °C
ature
Storage Temper- Tstg 40 to +125| °C
ature

Recommended Operating Voltage Range at Ta=-30°C to +70°C, Veo=0V

Limits
Parameter Symbol Pins and conditions Unit
min. typ. max.

{ Operating Supply Vil -3.6 -1.300 v
Voltage Range V2 : -3.6 201 0V
Input ‘H'-Level Voltage | Vi S1 to 54, M1 to M4, RES -0.4 0] Vv
input 'L'-Level Voltage | Vi S1 to 54, M1 to M4, RES Va2 V2 +0.4( 'V
Oscillation Frequency | foeo1 Crystal OSC, Fig. 1 32 32,768 33| kHz
Range

No.3540-12,717
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Electrical Characteristics at Ta=-30°C to +70°C, Voo=0V

Limits
Parameter Symbol Pins and conditions Unit
min. typ. max.
Pull-down Transistor | RiwlA | Ve2=-2.9V, Vi\.=V2+0.4V, 200 2000 kQ
'L’ level hold Tr, *1, Fig. 7
RwiB | Ve2=-2.9V, 100 2000 kQ
‘L’ level pull-in Tr, *1, Fig. 7
Rw2 Ve2=-2.9V, TEST, RES 10 300| kQ
Output ‘H'-Level Voltage | Vol Vs2=-2.9V, los=-0.4p A, *2 -0.2 \'
Output 'L"-Level Voltage | Vol Ve2=-2.9V, lo=0.4u A, *2 Ve2+0.2| V
Output "H'-Level Voltage | Veu2 Vu2=-29V, lov=-4pn A, COM1 to 4 -0.2 v
Qutput "M’-level Vou Ves2=-29V, los=-4p A, (. =41 A Ve, 2 Va2 2| V
Voltage COM1to 4 -0.2 +0.2
Output "L'-Level Voltage | Vo2 V2=-2.9V, la=4p A, COM1 t0 4 Ve2+02| V
Output "H'-Level Voltage | Vend Ve2=-2.4V, lon=-2504 A, -0.65 vV
ALM1, ALM2
Qutput 'L’-Level Voltage | Vo3 Vs2=-2.4V, lo.=250 1 A, V240,65 v
ALM1, ALM2
Output 'H'-Level Voltage | Voud Vs2=-24V, loa=-150u A, LIGHT -1.5 v
Output 'L’-Level Voltage | Vood Ve2=-24V, lo.=150u A, LIGHT Vi2+1.5 v
Output ‘H'-Level Voltage | Voud Vg2=-29V, lo.=-40p A, *3 -0.4 vV
Output 'L'-LevelVoltage | Va b V2=-29V, [o,=40pn A, *3 Vea2+04 V
Output Voltage Vsl Vs2=-2.8V, C1=C2=0.1uF -1.35| vV
fopg=232,768kHz, Fig. 8
Current Dissipation | lgol V2=-29V, C1=C2=0.1uF, Fig. 8 0.8 20| pA
in HALT Mode Cg=20pF, Crystal 0SC(CI=25kQ)
Back-up-flag reset, Ta<50°C
Current Dissipation | lpo2 Vs2=-29V, C1=C2=0.1uF, Fig. 8 1.5 5.0 kA
During Basic Cg=20pF, Crystal OSC(CI=2bkQ)
Operation Back-up-flag reset, Tas50°C
Oscillation Start Vi Cg=20pF, Crystal OSC(CI=25kQ) -1.35 v
Voltage Back-up-flag set, Ta=25°C, Fig. 10
Oscillation Hold Vuoo | Cg=20pF, Crystal OSC{Ci=25kQ) -1.3] Vv
Voltage Back-up-flag reset, Ta=25°C, Fig. 10
Oscillation Start tin Ve2=-1.35V 10} s
Time Cg=20pF, Crystal OSC(Cl=25kQ)
Back-up-flag set, Ta=25°C, Fig. 10
Oscillation Compen- | 10P External pin 8 10 12| pF

sation Capacitance
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EXT-V Version
Absclute Maximum Ratings at Te=25%2C, Ver=0V

Parameter Symbel Pins and conditions Limits Unit
Supply Voltage Vsl 40to +0.3( V
V2 40te +03| V
Input Voltage Vin $1-34, M1-M4, TEST, RES, 32Hz, 10p, OSCIN Ve2-0.31t0 +0.3] V
Output Voltage Vour SEGOUT, COM1 to COM4, 32Hz, CUP1, CUPZ, Ves2-0.3t0 +0.3] V
OSCOUT, ALM1, ALM2, LIGHT
Output Current faur1 ALM1, ALM2 41 mA
{per pin) - lour2 LIGHT 11 mA
lovr3 Output except ALM1, 2 end LIGHT 500 | kA
Qutput Current lace Total output current 10 mA
Operating Temper- | Topr 30to +70| *C
ature '
Storage Temper- Tstg 40 to +125| °C
ature

Recommended Operating Voltage Range at Ta=-30°C to +70°C, Voo =0V

Limits
Parameter Symbol Pins and conditions Unit
min. typ. max.

Operating Supply Vsl -3.6 -1.30 vV
Voltage Range Vs -3.6 200V
input “H’-Level Voltage | V. 81 to S4, M1 to M4, RES -0.4 0 v
Input ‘L.'-Level Voltage | V.. $1 to 54, M1 to M4, RES V2 Va2+04| V
Oscillation Frequency | fora Crystal OSC, Fig. 1 3z 32.768 33| kHz
Range fors2 RC 0SC, Fig. 2 32.768 kHz

Cext=230pF

Rext=470k Q

No.3540-14,717



LC5738

Electrical Characteristics at Ta=-30°C to +70°C, Voo =0V

Limits
Parameter Symbol Pins and conditions Unit
min. typ. max.
Pull-down Transistor | RiwlA | Ve2=-2.9V, V..=Vs2+0.4V, 200 2000 k@
'L’ level hold Tr, *1, Fig. 7
RwiB | Vu2=-2.9V, 100 2000 kQ
‘L" level pull-in Tr, ®1, Fig. 7
R Ves2=-2.9V, TEST, RES 10 300, kQ
Output “H'-Level Voltage | Voul Ve2=-28V, lpu=-04p A, *2 -0.2 v
Qutput ‘L’-Level Voltage | Vo1 V2=-2.8V, lo.=04pA, %2 Ve2+02) V
Output "H'-Level Voltage | Veu2 V2=-29V, lou=-40 A, COMI t0 4 -0.2 vV
Output ‘M’-Level Vou Vu2=-29V, lw=-4 1 A, lo.=4n A V22 Va2 2| V
Voltage CCM1 to 4 -0.2 +0.2
Qutput ‘L'-Level Voltage | Ve.2 Vs2=-29V, =41 A, COM1 to 4 VauZ+0.2] V
Output ‘H'-Level Voltage | Ve.3 Ve2=-2.4 [=-2501 A, -0.65 Vv
ALM1, ALM2
Output 'L’-Level Voltage | Vec3 Vs2=-24V, 1o.=250p A, V2+0.65 v
ALMI, ALM2
Qutput ‘H'-Level Voltage | Voud Vu2=-2.4V, lou=-150 1 A, LIGHT -1.5 v
Qutput "L'-Level Voltage | Vood Ves2=-2.4V, lo.=150u A, LIGHT Vu2+15 A
Output 'H'-Level Voltage | Voub V2=-29V, |ss=-40p A, %3 -0.4 v
Output 'L'-Level Voltage | Vo5 Ve2=-29V, lo.=40u A, *3 Vi2+04| V
Output Voltage Vsl Veu2=-2.8Y, C1=CZ=0.1uF, -1.35| V
fopg=32.768kHz, Fig. 8
Current Diséipation fool Va2=-29V, C1=C2=0.1uF, Fig. 8 3.0 150 uA
in HALT Mode Cg=20pF, Crystal OSC(CI=25kQ)
Ta=50°C
loo2 Vea2=-29V, C1=C2=0.1uF, Fig. 9 40 150 BA
RC OSC (Rext=470kQ, Cext=30pF),
Ta=50°C
Current Dissipation | loo3 V2=-29V, C1=C2=0.1pF, Fig. 9 7.0 300 HA
During Basic Cg=20pF, Crystal OSC(CI=25kQ)
Operation Tas50°C
lood V2=-2.9V, C1=C2=0.1uF, Fig. 9 50 180| wA
RC 0SC (Rext=470kQ, Cext=30pF),
Ta=50C

Continued on next page.
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Continued from preceding page.

Limits
Parameter Symbol Pins and conditions Unit
min. typ. max.
Oscillation start Ve Cg=20pF, Crystal OSC(CI=25kQ) -2.3 vV
[voltage Ta=25C, Fig. 10
Oscillation hold Vuoo | Cg=20pF, Crystal OSC(Cl=25kQ) 200 VvV
[voltage Ta=25°C, Fig. 10
Oscillation start | Vu2=.2,3V 0| s
time Cg=20pF, Crystal OSC(CI=25k)
Ta=25%C, Fig. 10

Qscillation compen- | 10P External pin B 10 12| pF
[sation capacitance

% 1. 81, 82, 83, 84, M1, M2, M3, M4,
*2: SEGOUT1 to 16 and LCD output pins out of SEGOUT17 to 32.
*3: OUTPUT PORT pins out of SEGOUT 17 to 32.

B No products described or contained herein are intended for use in surgical implants, life-support systems,
aerospace equipment, nuclear powsr control systems, vehicles, disaster/crime-prevention equipment and
the lke, the falure. of whish may directly or indirectly cause injury, death or property loss.

B Anyone purchasing any products described or contained herein for an above-mentioned use shall
@ Accept full responsibility and indemnify and defend SANYQ ELECTRIC €O, LTD,, its affiliates,
subsidiaries and distributors and all their officers and employees, jointly and severally, against any

and all claims and litigation and all damages, cost and expenses associated with such use:
@ Not impose any responsibility for any fault or negligence which may be cited in any such claim or
litigation on SANYO ELECTRIC COQ., LTD, its affiiates, subsidiaries and distributors or any of
their officers and employees jointly or severally.

M information (including circuit diagrams and circuit parameters) hersin 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.
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OSCIN  OSCOouT OSCIN  OSC oUT

X'tal Rext
—i[
Ca ?; ICB)T(
- VoD
Fig. 1 Recommended crystal oscillation circuit Fig. 2 Recommended CR oscillation circuit

DC o I 20P -L
' = u[— cupr VDO ggegy —;
O1u
T—cur2 DUT osc ouTh—3
vss2 vssi—i
Program-applied
VsSt
Fig. 4 Current dissipation, cutput voltage
Fig. 3 Input configuration of S1-4, M1-4 test circult
[ 20P
T VDD 0sCIN ——-I
=
Vlo 30p o—| S ey BUT oscout|—T
T 0w CUP3 OSC IN —
0.1 ouT vegy VS
T fcue 0S¢ QUTf—J 470K |
V52 vES) f—1
Fig. 6 Oscillation start voltage,
Fig. b Current dissipation, output voltage oscillation star.tltlmE.
test circuit frequency stability,
oscillation hold voltage test circuit
| 20p |
Dc ’ --o"j_— CuP1 VOD  osein ——I
T 0.1 =
‘ T Jcurz  OYT oscoutT}—T
Vss1 v§s2f—
Program-applied
ves2 Fig. 8 Current dissipation,

output voltage test circuit
Fig..7 Input configuration of S1-4, M1-4

| 20P L
J_ i B VDD  DsCIN
VDD cuP =]
0.1 —CUP! 0SC IN O—arcwe2 PV oscoutf—T
0.1u DuUT
Teor 08¢ OUT |— 470K vesz  VSSi| f
vsst V52 '

Fig. 9 Current dissipation Fig.10 Oscillation start voltage,

output voltage test circuit oscillation start time,
frequency stability,

oscillation hold voltage test circuit

Unit (resistance: Q, capacitance: F)
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