Ordering number:ENN2058A

CMOS IC

LC5812

SA//MYO 4-Bit Microcomputer

with Internal.LCD Driver

Overview Package Dimensions
The LC5812 series models are 4-bit, single-chip, high-per-  ynit:mm )
formance microcomputers equipped with LCD drivers. 3044B-QIP80A
They are produced by CMOS technology. Their numerous
features include low-voltage operation and low current
drain.

A 4 bit parallel-processing ALU, program memory (ROM),
datamemory (RAM), input and output ports, atimer, aclock
generator, and LCD drivers, among other things, are inte-
grated on asingle chip.

A set of 134 instructions, including the operation and pro-
cessing instructions executable in 4-bit units and various
conditional branch instructions and LCD driver datatrans-
fer instructions form an easy-to-use and effective instruc-
tion system.
In HALT mode the user can readily implement the clqg!
function during low-power dissipation. To minimize tHe

SANYO : QIP80A

low power dissipation.

Features
» A wide supply voltage ran

Cycle time Supply yoltage rang ' Remaikss

LC5812 122ps 32k crydtal
122us 32k Lrystal
61us # 68k crystal

LC5812H P :
4g0k‘ceramic resonator

2

40p

#8@0k ceramic resonator

Continued on next page.

| SANWY® products described or contained herein do not have specifications that can handle
plications tlzra; require extremely high levels of reliability, such as life-support systems, aircraft’s
cdntroiﬁysteims or other applications whose failure can be reasonably expected to result in serious
phy5|eal aﬂdfor material damage. Consult with your SANYO representative nearest you before using
any SANY@ products described or contained herein in such applications.

B SANYO assumes no responsibility for equipment failures that result from using products at values that
exceed, even 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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N3001TN (KT)/3029TA/D1961K1/9115K1, TS No.2058-1/17



LC5812

Continued from preceding page.

* Micro-level oprerating current.
Only micro-level current is needed to operate the equipment if the HALT function is used efficiently. Although the
exact current drain depends on the oscillation frequency (and the oscillator) and the program structure, atypical current
requirement is about 5pA to run the clock program if the optimum technique is used to design-the program.

» Enhanced HALT/HOLD release and interrupt functions.

- Five types of HALT/HOLD release functions and five types of interrupt functions.

- External interrupt function (included in the above 5 interrupt functions).

- Up to 8 levels of subroutine nesting (common with interrupts).
 Enhanced hardware for greater processing capability. ‘

- Built-in segment PLA circuit : Is able to join the LCD driver outputs to any gattern

software. $ 7

- Built-in decimal up/down counter.

- Built-in 8-bit programmable timer.

- The entire RAM area can be used as a working area (bank switching).

- Built-in data pointer.

- All instructions per step operation.

- Built-in clock oscillator and frequency divider circuit.

* Various LCD output terminals for LCD panel drive (42 terminal sy

LCD panel Number of LCD segments

1/3 bias 1/3 duty 126 segments (max.)
1/2 bias 1/3 duty 126 segments (max.)

1/2 bias 1/2 duty 84 segments (max.)

Static 42 segments (max.)

» The LCD panel drive output terminal can be SNitghieﬁtot t :eal-pur-pose ’:u't'put terminal.

Input dedicated port :
Input/output port :
Output dedicated port :

* Number of instructions : 134
* ROM : 2,048x16bits

* RAM : 152x4bits _
« Form of shipment : QIP80 (or

Enables the user,
« EVA 510+TB'5812+DC

Application Examples
» Portable equipment (camera control, various card controls, high-quality electric calculators and timers).
* Acoustic equipment (electronic control, electronic tuning, and clocks).

» Household electrical apparatus (remote control, and timer control).

* Telephone equipment (telephone control, and display control).

No.2058-2/17
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1/0 bus 4 bit

Port P

P1—P4

@ F} DP

BNK

RAM

Address

I

Port M

152 x 4

M1-M4

{}QRJ |

CNT1,2
LIGHT

(::::) AC /ALU‘__

CNT1,2
LIGHT

L4

L5

System bus 16 bi

Buffer

Port K

Port S

$1-54
TEST1
TEST2
cuP1
CUP2

STS3:
STSA:
CF:
ZF:
rithmeti¢ and logical unit WRFO :
Interetipt control circuit WRF1:
BCF:
\ SCF1:
Pecimal up/down counter SCF2:
# Preset timer SCF3:
Instruction register SCF4 .
HOLD control circuit SCF5:
HALT control circuit SCF6:
SCG: System clock generator SCF7:
STS: Status register 1 ICF:

STS2: Status register 2

QO CROUT
—OCRIN
L —»O XOUT
p 1
redivider o 0sc2 e O XIN
control C-_ Vsst
«—OVss2
<«—O0OVss3
ALARM
Status register 3
Status register 4
Carry flag
Zero flag
Working flag 0
Working flag 1
Test flag
Sport flag
STSAflag
K port flag

Divider overflow flag
UP/DOWN CNT overflow flag
Timer overflow flag

INT signal change flag
Internal clock flag

No.2058-3/17
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Application Circuit — Example (1/3 bias — 1/3 duty)

P1  COM1 LCD
p2  COM2 (1/3bias-1/3duty)
P3  COM3 42x3=126 rrex
P4
K1 seGouT
K2
K3’ segment outputs
42 max
K4
key matrix VDb

—l 31 VSs1

—

5% sS4 Vss2
) vss3
—_—M3
——dM4 CUP1

= XIN CUP2]

L
£332.768kHz
T——{X0ouT

ALARM
CRIN

CR
ouT

d1L
INPUT/OUTPUT L
PORT P1to 4,
M to4,INPUT PORT
K1to4,S1t04

CNT1

i

h"T

Unit (capacitance : F)

Pad Arrangement of IC Chip

S 52
=)
o (51
olo | Test
530 | CUP2
50 O | S1
49 O | S2
48 O | M1
47 O | M2
46 O | M3
45 O | M4
44 O | TEST1
43 O | TEST2
42 O | INT
41 O | RES
40 O] K1
39 O | K2
3g 0| K3
37 0| K4
36 O | TEST
35 O} TEST
11121314 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33
COM2 |0 DD 00 O0DDODODODOO0O0OOOOOOOOOOO OO0 Qo 340 TEST3
g - Segment drivers -/
8 Chip size: 7.46mmx5.69mm

Thickness : 480um
Pad size: 120pmx120pm

No0.2058-4/17
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QIP80 pin arrangement

Pad Pad X
No. Name (um)
32 | 43 |TEST2 +3581
33 | 44 |TEST1 +3581
34 | 45 | M4 +3581
35 | 46 | M3 +3581
36 | 47 | M2 +3581
37 | 48 +3581
38 | 49 +3581
39 | 50 +3581
40 | 51 +3581
- | 52 +3581
41 | 53 +3300
42 | 54 +3059
43 | 55 +2764
44 | 56 +2469
45 | 57 +2174
46 | 58
47 | 59
48 | 60
49 | 61
50 | 62
51 | 63
52 | 64
53 | 65
66

Pin Layout
Pad name and coordinates
QIP80 pin arrangement
Pad Pad X Y
No Name (um) (um)
72| 1|Vpp —-3581 | + 214
73 2 [ XN -3581 |+ 3
74 3 | XouT —-3581 | — 176
75 4 | CRIN —-3581 | — 369
76 5 | CROUT | —-3581 | — 549
77 6 |S3 —3581 | —1048
78 7 |P1 —3581 | —1228
79 8 | P2 —3581 | —1408
80 9 [P3 —3581 | —1588
1 10 | P4 —3581 | —2380
2| 11 |coM2 —3581 | —2696
3| 12 |CcoM3 —3367 | —2696
4 13 | Seg —2823 | —2696
5| 14 |Seg —2528 | —2696
6 | 15 | Seg —2233 | —2696
7 16 | Seg —1938 | —2696
8 | 17 |Seg —1643 | —2696
9 | 18 |Seg —1347 | —2696
10 19 | Seg —1052 | —2696
11 | 20 | Seg — 757 | —2696
12 | 21 |Seg — 462 | —2696
13 22 | Seg — 156 | —2696
14 | 23 [ Seg + 150 | —2696
15 | 24 | Seg
16 25 | Seg
17 | 26 | Seg
18 | 27 | Seg
19 28 | Seg
20 | 29 | Seg
21 | 30 [Seg
22 31 | Seg
23 | 32 [Seg
24 | 33 | Seg
25 34 | TEST3
— 35 | TEST
- | 36 | TEST
26 37 | K4
27 38 | K3
28 | 39 | K2
29 40 | K1
30 41 | RES
31| 42 |INT

* The values (X, Y )Ar )
» The TEST terminal shoufé be opért tluringshermal operation.

« If the chip is sised, the stibstrate phust betied to Vpp.

No.2058-5/17
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Pin Function

Terminal | Input/ Circuit . . .
) . Function Option Status during reset
name | Output configuration
XIN Input VDD Connects 32.768kHz or 65.536kHz crystal (1) For 32K
XIN 1-20PF | between X and Xy for oscillation. (2) For 65K .
Used for the timer reference clock and system * Option (2) is available only gh t#e
XOUT | Output OUT | ¢iock. LC5812H.
Vgg2 XouyT incorporates a 20pF capacitor to Vpp.
S1 Input VDD Input-dedicated port. (1) Selection of L-levgl Efold Tr.
S2 Has a 7ms or 32ms chatter removal circuit. (2) Use of initial res
S3 S |By applying Vpp to S1 through S4 application gf Vp to S
S4 g simultaneously, the internal IC devices are reset
-’3 (mask option).
&7 4 (The chatter removal time is for the 32.768kHz
E option.)
P2 Input/ VDD 1/0 port with mode switched by instructions to
P3 Output c perform the following operations :
P4 © [(1) Input port : Writes data in RAM.
M1 Ei (2) Output port : Outputs data from RAM.
M2 "%
M3 b g
M4 ::F/_DD
K1 Input (1) Used to send data to RAM.%
K2 VDD chatter removal circuit /
K3 < | (2) s able to operate the‘g’egimal coy
K4 2 IC circuit with a K2 @ﬁJ K4 signal’
(% toinstruction. & ¢ :
J;.r é (The chatter repioyal time
= option.)
INT Input VoD Selection of L-level Hold Tr.
c
0
a
=0
@ %
g
RES Input Voo (1) Reset at the H-level
" (with pull-down resistor)
v—f{j (2) Reset at L-level
5 (with pull-up resistor)
CNT1 Output (1) "L" output during reset. "L" or "H" output
(2) "H" output during reset. (according to mask
* Options 1 and 2 can be specified for | option).
each of CNT1 and CNT2.
Outpyt-dedicated port. (1) "L" output during reset. "L" or "H" output
“'L;téble for outputting the signals which drive the |(2) "H" output during reset. (according to mask
Lgﬁt transistor. option).

Continued on next page.
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Continued from preceding page.
Terminal | Input/ Circuit . . .
) . Function Option Status during reset
name | Output configuration
ALARM | Output Output-dedicated port. (1) "L" output during reset. "L" or "H" output
VoD Is able to output a 4kHz, 2kHz, or 1kHz (2) "H" output during reset. (according to mask

+

Can also output nonmodulating signals.

modulating signal, according to instruction.

(The modulating frequency is for the 32.768kHz

option).

1S on the :iiQ«E'; panel.

option.)
VbbD (+) supply voltage terminal.
Vss3 Vggo is a supply terminal.
Vsso Vgg1 and Vgg3 are used to supply LCD driving
Vgs1 power.
CUP1 Connection terminal for voltage rise (fall)
CUP2 capacitor.
CcoM1 Output v Output port for common electrodes of LCD panel. |(1) nghﬂhg spegci
COM2 oD Use of terminals varies. ati
COM3 (The alternating frequency is for the 32.768kHz
option.)
Vss3 Static | 1/2 duty | 1/3 duty|
com1 o C
com2 -
comM3 -
Vsg1/V
SS1VS2 Alternating 3oH
z
frequency
Segment | Output LCD panel segment output pol To be specified by
driver VDD mask option
(A group) .S @ Lighted mode
P a - Lighted mode
L -— 3 (LCD use)
’ é - H-level (DC use)
N~ @ Unlighted mode
Vss3 - Unlighted mode
(LCD use)
- L-level (DC use)
Vssi/Vss2
Segment | Output (D Output for LCD drive To be specified by
driver (2 CMOS output port mask option
(B group) Options D and @ can be selected in bit | Lighted mode

units.

- Lighted mode
(LCD use)
- H-level (DC use)
@ Unlighted mode
- Unlighted mode
(LCD use)
- L-level (DC use)

ermmal&(the user should not use these

éFE oscillation port.

instruction.

' e oscillation can be stopped by the HOLD

No.2058-7/17
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Oscillation Circuit Option

Option Circuit configuration Remarks
CR & X'tal Cycle time=f1/4
Voo Output from the divider circuit is used as program
System clock timer input signal, LCD drive gyavg_form generating
L-{ CRn Timing oP signal, or interrupt signal g
0501 genera-[_ !
CRout tor T4
fi L— HALT
L—— STOP
Voo
L—yP-I— XN 5
Divider
= L
'E 0sc2 circuit
i) Xour T T
X'tal Prammmmem s
CF & X'tal
Voo utsignal, LCD:Arive waveform generating
Hterrupt sig’h,aifgeneration, etc.
CF
=]
Voo
CR option Cycle time=f1/14

tor

Timing
genera-|

Divider
circuit

Output from the divider circuit is used as program
timer input signal, LCD drive waveform generating
signal, or interrupt signal generation, etc.

Continued on next page.
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Continued from preceding page.

Input Port Option

Option Circuit configuration Remarks
CF option Cycle time=f1/16
Voo Output from the divider circuit is used as program
System clock timer input signal, LCD drive waugform generating
CRn — ) ) ) £ Ty
Timing $:° signal, or interrupt signal gegheratiort;-etc
= 08C1 I 174 genera-| ; LC5812H only.
| CRout tor T4
fi L— ALt
[— sToP
Xin
‘ Divider
0 A
pen 08C2 circuit
Xout T T
$1 cmmemme é15
X'tal option
Outp)ﬁi““vtrom theZgivi
Open
CRout
Voo
XiN
[}
X
Rd ouT
f2

Option

Remarks

L-level Hold Tr is
used.

- The Hold Tr option is used to reduce the current
required for a push-botton switch for S1, or a slide
switch for S2.

- The L-level signal can be held after the pull-down
resistor is set to ON for a short period of time by
software during the opening of input.

L-level Hoid Tt is

- The pull-down Tr can be used as a pull-down
resistor.

- The pull-down Tr can be set to ON/OFF by
software.

These options are provided for the S, K, M, and P ports. Be sure to specify NOT USED for the M or P port when using it

as an output port.

No0.2058-9/17
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LCD Output Options
LCD output options for the LCD drive, the CMOS output port and the Pch open drain can be selected.

Option Output Form

LCD drive - Terminal for LCD segment drive.
- The drive method is determined according to the LCD lighting system specified separately.

The LCD lighting system is common to all terminals, and can be selected from among the static
and 1/3 bias-1/3 duty methods.

CMOS output port - General-purpose CMOS type output port.

Pch open drain - General-purpose Pch open drain type output port.
output port - Usable according to the PLA option for the predetermined ports.

Alternating waveform for the LCD driver for LCD output is generated by hardwaré logi

Segment PLA Circuit
The following figure is a schema of the structure of the segment PLA ckrcwt

y
Program C'ontll'ol Data LCD LCD
memory circuit f==g»| memory driver panel
(ROM) (CTC) (RAM)

The contents of data memory ae sent to,
data decoder. The PLA circuit,iS :
memory can be edited to suif

ﬁeatlonsvwlthout software processing. The PLA ci rcun can be speC|f|ed
ogram ROM

2) Any comblnatlon it
3) Modulat!ng out

@® Burlt@ : power-ON G’fear circuit

. Us& af th1§ opti [»f’can be determined by the mask option.
@ Reset termingl RES
©) Slmultaneous o’peranon of S1 through $4

.. Use of this option can be determined by the mask option.

N0.2058-10/17



LC5812

These reset functions are explained bel ow.

1) Built-in power-ON clear circuit
Theinitial-clear circuit provided in the microcomputer automatically operates and resets internal logic when power
isturned on. Thisfunction is very useful in that it can be activated without external devices. But it has the two
disadvantages listed below. It is, therefore, recommended that this function be used with other reset functions, or
that other methods be used according to applications. o

Disadvantages

One of the following two reset options can be selected :
INHIBIT : The built- |n povver—ON clear C|rCU|t|snot used

NORMAL ACTION : The built-in power-ON clear circuit is used.
.. This option should be selected only when

2) Reset terminal RES
When the reset signal isfed to the reset terminal, the reset flag i,
CIrCUI'[ isreset. Internal logicis reaet by thelnternal resetflagwhlcm

8 overfl ow'ys gnal from the divider
artsropératl ng.

From reset terminal

>

Integrating
circuit

Initial-clear signal
in microcomputer

0SC1/0sC2

RES %
0 {}—{>o—
% i Vss2

b) with Pull-up R (L-RESET)

No0.2058-11/17
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3) Simultaneous operation of S1 through $S4
By applying Vpp level voltage to S1 through $4 simultaneously, internal logic can be cleared (initial clear).
(Use of this option can be specified by the mask option.)

S1 signal
S2 signal l Reset flag
S3 sigha| ————————————
D
S4 signal From other
reset signal R
0SC1/0SC2 ——— Divider circuit

Interrupt Function

« Five factors and four vector addresses are provided for the interrupt fungs
— External interrupt terminal (INT) ¢ ;
— Change of signal to port Sor K Same vector address’
— Underflow of programmable timer
— Overflow of divider circuit
— Overflow/underflow of decimal UP/DOWN couritgr

HALT function

HALT mode.

Interrupt

Instruction at a
HALT mode vectored address HALT mode

Release of HALT by Interrupt

N0.2058-12/17
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HOLD Function

» Can stop the operation of the oscillation circuit (OSC1) in HOLD mode with the STOP instruction.
* Reduces the current drain to the minimum during HOLD because OSC1 and CPU are stopped.

A hardware function that counts external pulse or the internal referengé pulsein

Relationship between the oscillation options and the HOLD release functiens

tem Reset signal Interrupt HALT relv_sase Note
(RES/RES) | request signal | request signal
CR & X'tal option O O O
CF & X'tal option O x X
CR option O x x
CF option O X x
X'tal option x x X

O: can be used to release HOLD.
x : cannot be used to release HOLD.

Decimal UP/DOWN Counter Function

ing three operations can be selected by software :

(D The counting of pulses from port K4 with UP and DOWN

(3 The counting of divider circuit signals of the osci llator :
.... With this function, a chrono counter in units of léipf) secon

crystal oscillatior.

Open List

al Ievefof port K2.
ase difference signal of port K2.

Remarks

LCD lighting method

Select "Unused" when
the LCD output ports are
all used as general-
purpose ports.

L-level Hold Tr

S ports (S1 to S4)

L-lévef Hold Tr is used.
L#leyiel Hold Tr is not used.

M ports Lsfevel Hold Tr is used.
(M1 to M4) t-level Hold Tr is not used.
K ports L-level Hold Tr is used.
(K1 to K4) L-level Hold Tr is not used.
INT port L-level Hold Tr is used.

BTr is nof'uged.

L-level Hold Tr is not used.

P ports (P1lio P4)

| Hold Tr is uSed.
Prold Tr is'net used.

L-level Hold Tr is used.
L-level Hold Tr is not used.

Oscillator

CR & XTAL

CF &XTAL

CR

CF

XTAL

Do not specify CF on the
LC5812, because it is
not allowed to use CF on
the model.

Unused
Used

Used
Unused

H-level reset (Pull-down)
L-level reset (Pull-up)

H-level reset (Pull-down)
L-level reset (Pull-up)

H-level during reset

H-level during reset

(Normal H) (Normal H)

L-level during reset L-level during reset

(Normal L) (Normal L)

H-level during reset H-level during reset

(Normal H) (Normal H)

L-level during reset L-level during reset

(Normal L) (Normal L)

H-level during reset H-level during reset

(Normal H) (Normal H)
ALARM L-level during reset L-level during reset

(Normal L) (Normal L)

H-level during reset H-level during reset
LIGHT (Normal H) (Normal H)

L-level during reset L-level during reset

(Normal L) (Normal L)

No0.2058-13/17
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Specifications

Absolute Maximum Ratings at Vpp=0V, 1/2bias, 1/2duty

Parameter Symbol Conditions Terminal Ratings Unit
. Vss1 —4.0to +0.3 \Y
Maximum supply voltage
Vss2 | Vss2=Vss3 v
Maximum input voltage VINL \
Maximum output voltage VouT1 \
Operating temperature Topr C
Storage temperature Tstg ;
Allowable Operating Conditions at Ta=—20to0 +70°C, Vpp=0V
Parameter Symbol Conditions Terminal Unit
Vgsl \%
Power supply voltage
Vss2 | Vss2=Vss3 v
VIH1 o] Vv
Input high-level voltage ot
ViIH2 o v
VL1 0.75xVggo \%
Input low-level voltage
ViL2 0.7xVggo \%
) fopgl Vggp=—2.0 to -3.6V 33| kHz
Operation frequency
fopg2 Vggp=—2.3 to —3.6V: 33 50| kHz
Electrical Characteristics at Ta=—20t
Ratings .
Parameter Symbol Unit
. typ max
Vssz;?'—&.gv,
R i 500 kQ
INIA | ViNz0.8Vss)2
RINIB |V A 500 2000| kQ
- e .
Input resistance RINZA ti;%vel;ghold Tr *2, 50 500| kQ
Lgvel pull-in Tr *2, 200 2000 KO
9. 1
4 RES, TEST1, TEST2 10 80 400 | kQ
Output high-level voltage é,l‘\ﬁ_?MC:\‘la_GzHT -1 -0.3 \
Output low-level voltage é,L\l/:\rFiMCH%HT Vgg2+0.3|  Vggo+l \%
Output high-level voltage Port M, port P -1 -0.3 \
Output high-level voltage Port M, port P -0.6 -0.2 \
Output low-level voltage : Port M, port P Vgg2+0.3| Vggo+l \
Output high-level voltage# §.4V, loy=—20pA | Segment -1 -0.3 \Y
Output high-level voltage :/5 0 i:x PAD No. -0.2 \V
rOA™ 1310 21, 54 to 61
Output low-level yﬁl;age o y532:—2.4v, |0L:4OHA QIP80 pin number Vssz+0.3 VSSZ+1 \
Vggo=—2.4V, 19, =0.4pa |4 1012,421049 Vgs3t0.2| vV
Vggp=—2.4V, loy=—5upA | Segment -1 -0.3 \%
YSS:Z_:Q_ifX' PAD No. -0.2 v
OoH—" 22 t0 33, 62 to 74
V532:—2.4V, |o|_:20pA Q|P80 pin number V532+0.3 VSSZ+1 \
: i Vgg2=—2.4V, I =0.4pA | 131024,501062 Vgspt02| Vv
Output high=tey sivoltage Vous | Vss2=—2.4V, log=—4uA | Common 1-2 -0.2 \%
Output middle-leve gﬁ%‘ge Vowm IVOSLs:24=uATZ4V lOH=—4HA | common 1-2 Vss2/2-0.2 Vgg/+0.2 Vv
Output low-level voltage VoLs Vggo=—2.4V, loy=—4pA | Common 1-2 Vggo+0.2 \
_ C1=C2=0.1pF,
Output voltage Vss1 Vggo=—2.9V fopg=32.768kHz -1.35 \
C1=C2=0.1pF,
Vgg2=-2.9V, Ta=25°C, Cl=25kQ,
Power supply current Oipp O STOP fopg=32.768KHz, 5 HA
Co=Cg=20pF Fig.2

Continued on next page.
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Continued from preceding page.
» . Ratings .
Parameter Symbol Conditions Terminal - Unit
min typ max
Oscillation start voltage Ovstt O Co=Cg=20pF Fig.3 2.2 \%
Oscillation hold voltage OVhorp & Co=Cg=20pF Fig.3 2.0 \
Oscillation start time tstt Vggo=—2.9V Co=Cg=20pF Fig.3 s
Oscillation correcting capacity 20P Vggo=-2.9V XOUT pin pF
_— . _ RExT=510kQ,
CR oscillation characteristics fcr Vggo=—2.3V to -3.6V CEx7=30pF Fig. 4

Specifications
Absolute Maximum Ratings at Vpp=0V, 1/2bias, 1/3duty

Parameter Symbol Conditions
\%
Maximum supply voltage SS1
Vss2 | Vss2=Vss3 v
Maximum input voltage VINL Vgs5o-03t0+0.3| V
Maximum output voltage VouT1 \‘7352—0.3 t0o+0.3| V
Operating temperature Topr —20 to +70 °C
Storage temperature Tstg -30 to +125 °C
Allowable Operating Conditions at Ta=—20to +70°C,
» Ratings .
Parameter Symbol Conditions Unit
typ max
-3.6 -1.3 \%
Power supply voltage -3.6 -2.0 \%
-5.0 -3.9 \Y
0.25xVggo 0 \%
H-level input voltage
0.3xVggo \Y
Vgs2 0.75%Vggo \%
L-level input voltage
Vss2 0.7xVsso |V
) 32 33| kHz
Operation frequency
16 33 50| kHz
Electrical Characteristics,
. Ratings .
Parameter Terminal - Unit
min typ max
L-level hold Tr *1,
Fig. 1 50 500 kQ
L-level pull-in Tr *1, 200 500 2000 KO
Fig. 1
Input resistance L-level hold Tr *2,
f LNZOBVSSZ Fig. 1 50 500 kQ
& L-level pull-in Tr *2,
V52729V VIN=VDD | Fig 1 200 2000 kQ
Vggp=-2.9V RES, TEST1, TEST2 10 80 400 kQ
Vggo=—2.4V, ALARM, LIGHT, _
Ion=-0.4mA CNT1, CNT2 1 03 v
_ _ ALARM, LIGHT,
Vsg2=-24V, Io =04mA | cir e Vggo+t0.3| Vggo+l| V
Vggo=-2.4V, Ioy=—90pA | Port M, port P -1 -0.3 \Y
/ Vgg2=-2.4V, Igy=-50pA | Port M, port P -0.6 -0.2 \%
Output low-levetwpltdge, Vgg2=-2.4V, Ig =0.1mA | Port M, port P Vggot0.3| Vggotl| V
Output high-level voltéige VoH4 | Vsg2=—2.4V, Ig=—20pA | Segment -1 -03 v
Output high-level voltage A VOHs5 IVSS:Z—:O_i:X PAD No. -0.2 \
oH= 13 t0 21, 54 to 61
Output low-level voltage VoL4 Vgg2=-2.4V, g =40pA | QIP8O pin number Vss2t0.3| Vggotl| V
output low-level voltage VoLs | Vsgo=—2.4V, Ig =0.4pA | 41012, 421049 Vssgt02| v

Continued on next page.
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Continued from preceding page.

Parameter Symbol Conditions Terminal Ratings Unit
Output high-level voltage _ _
(at CMOS output port) VoH6 Vggo=-2.4V, loy=—5UA | Segment -1 -0.3 \
-~ Vggo=-2.4V,
Output high-level voltage VOH7 IoH=—0.4pA ngtD gg 621074
Output low-level voltage 0 335, 6210
V, \4 =-2.4V, g =20
(at CMOS output port) oL6 SS2 OL=20pA %ljgozgmsgugkégr
Output low-level voltage VoL7 Vgg2=-2.4V, I =0.4pA '
Output high-level voltage VOHs Vggp=-2.4V, lopy=—4pA | Common 1-3
h Vggp=-2.4V, Ig=—4pA
Output middle-level voltage \Y SS2 *'OH " | Common 1-3
p (6] oM IoL =4uA

Output low-level voltage VoLs Vgg2=—2.4V, Ig =4pA Common 1-3

C1=C2=0.1pF,
Output voltage Vss1 Vggo=—2.9V fopg=32.76£l31kHz

C1=C2=0.1yF,

Vggp=-2.9V, Ta=25°C, | CI=25kQ,

Power supply current Opp 0 | 736 fopg=32.768kF1zi

Co=Cg=20pF Fig.5
Oscillation start voltage Ovstt O f)?ﬁ Fig.3
Oscillation hold voltage OVhowp O C
Oscillation start time tstt Vggo=—2.9V
Oscillation correcting capacity 20P Vggo=-2.9V
CR oscillation characteristics fcr Vggo=—2.3V to -3.6V 33 50| kHz

Fig. 1 Input Configuration of
S1-4, M1-4, K1-4, P1-4

Program
applied

Vss2

Fig. 2 Output Voltag
Voltage Test ¢

Fig. 4CR OSC Circuit

CRIN CROUT

Rext

Cext

Vop

Fig. 5 Output Voltage, Supply Current,

OSC Hold Voltage Test Circuit

lcf 1 20p ] Cg
01y Voo X IN
scur |

C2 e
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TOlulgypp, DUT  XOUT T

3
VSSIORIN vass  VSS 0.1

L 1

Vi itag QSC Start Time,
' Stabi}

v Test Circuit

20p_1Cg

XN
=
XOUTJ

Vssi

L]

Unit (capacitance : F)
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products or equmgnt To Vet
the customer shéufd aIwagg&e

yes to supm

o

it With som,g pfobablllty Itis p035|ble that these probablllstlc fallures could

produqf/técl;mglogy improvement, etc. When designing equipment, refer to the "Delivery Specification"
for the SA[)IY’O product that you intend to use.

B |nformation (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 November, 2001. Specifications and information herein are subject
to change without notice.
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