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CMOS LS|
No.2058A | LC5812

- 4-Bit Microcomputer_'
with tnternal LCD Driver

" The LC5812 series models are 4-bit, single-chip, high-performance microcomputers equipped
with LCD drivers. They are produced by CMOS technology. Their numerous features include
low-voltage operation and low current dissipation.

A 4 bit parallel-processing ALU, program memory {ROM), data memory (RAM}, input and
output ports, a timer, a clock generator, and LCD drivers, among other things, are
integrated on a single chip.

A set of 134 instructions, including the operation and processing instructions executable in
4-bit units and various conditional branch instructions and LCD driver data transfer instruc-
tions form an easy-to-use and effective instruction system.

In HALT mode the user can readily implement the clock function during low-power dissi-
pation. To minimize the current required, overall internal operation is stopped except for the
oscillation and frequency divider circuits and the LCD drivers,

In HOLD mode the operation of the system clock oscillation is stopped so that the current
dissipation becomes much less.

The LC5812 is very useful for controlling electronic tuners, cameras, and other portable
devices at low voltage, with low power dissipation.

Features

® A wide supply voltage range

Cycle time Supply voltage range Remarks
LC5812 122ps Vss2= —2.0to - 3.6V 32k crystal .
122ps Vgsz= —2.0to 5.0V 32k crystal
61ps Vo= ~2.3t0 - 5.0V 65k crystal
LC5812H e 252 ks \
40ps Vg = —3.5t0 - 5.0V | 400k ceramicresonator
20ps Vss2= -~4.5t0 -5.0V | 8OOk ceramic resonator

Package Dimensions 3044B

(unit; mm)
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‘SANO Electric Co.,Ltd. Semiconductor Business Headquarters
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Micro-level operating current

Only micro-level current is needed to operate the equipment if the HALT function is used
efficiently. Although the exact current dissipation depends on the oscillation frequency
{and the oscillator) and the program structure, a typical current requirement is about
BuA to run the clock program if the optimum technique is used to design the program.

Enhanced HALT/HOLD release and 'interrupt functions

e Five types of HALT/HOLD release functions and five types of interrupt functions
e External interrupt function (included in the above 5 interrupt functions)
e Up to 8 levels of subroutine nesting {common with interrupts}

Enhanced hardware for greater processing capability

e Built-in segment PLA circuit: s able to join the LCD driver outputs to any patterns
on the LCD panel without software.

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 pane! drive {42 terminals)

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 switched to the general-purpose output
terminal.

A number of input and output terminals are provided.

Input dedicated port: 2 ports/8 pins
Input/output port: 2 ports/B pins
Output dedicated port: 1 port/4 pins

An initial reset terminal is provided.

Built-in oscillation circuit for system clock

Two kinds of oscillation circuits are available: one for the system clock and the other for
clock oscillation.

Number of instructions: 134

ROM: 2,048 x 16 bits

RAM. 152 x 4 bits

Form of shipment: QIP80 (or chip)



LC5812

Application Development Support System
An evaluation chip {LC5897) and special devices for the application development tool will

be provided.

O SDS410 system

Enables the user to create an application development program in assembler language
(edit-assembling).

O EVAB10+ TB6812 + DCB1 + Application Evaluation Board + LC5897

Modification and debugging of the application development program are possible by
connecting to the SDS410.

The EVAB10 is identical with the EVA410 except that the control ROM has been
replaced.

O TB5812 + DCB1 + Application Evaluation Board + LCb897

Load and evaluation is possible using the EPROM (2732) in which the data for the appli-
cation development program is contained.

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

Either LEDs or on LCD can be used as the display element.

Application Examples

O Portable equipment {camera control, various card controls, high-quality electric calcu-
lators and timers)

O Acoustic equipment {electronic control, electronic tuning, and clocks)
O Household electrical apparatus {remote control, and timer control)

O Telephone equipment {telephone control, and display controi})
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1/0 bus 4 bit I
=
Paort P ﬁ
DP _._._k
o __V PC
P1—P4 H oM
RAM |3 BNK STACK1 2K x 18
152 x4 | < -‘;_, STACKZ bit
- ]
M1-M4 - STACK4
= [ sTs1 STACKS
CNT1, 2 ::) AC ALU N\e— | pocr|zr YRR STACKE "
LIGHT 3 2 STACK?
~ — STACKS
E:\IGT;Jf INT CNT
5 _ i
INT . ‘*q_:; System bus 16 bit
[ve] i/ T
I ‘ > Port K \ =7 Y \}
™ STOP| {HALT
K1-K4 | K <L[_- | CNT
I |
SCG
q Port S SgFlng[S?FIBCF ng[ng]nglng HIFISHF‘UDF DS$H
STS3 —  STs4 sTs2 |
$1-84 1/ U
CROUT
TEST1 d 1L osc1 .0
TEST2 _ | —OCRIN
CuP1 L] l
CL(J)PE— S Predivider <dH  0sc? —O XouT
RES Segment PLA | e—O XIN
<4 L < 5
LCD dr K—— ——OVoo
river ALARM
control C-_ Vss1
«—{Vss2
_____________ «——QVss3
123 “~———S8egment 42— ALARM

DP: Data pointer

BNK: Bank register

WR: Working register

AC: Accumulator

ALU: Arithmetic and logical unit
INT: Interrupt control

circuit
PC: Program counter

UP/DOWN CNT:
Decimal up/down

‘ counter
TIM:  Preset timer
IR: Instruction register
STOP: HOLD control circuit
HALT. HALT control circuit
SCG: System clock generator
STS1: Status register 1
STS2: Status register 2

ICF:

Status register 3
Status register 4
Carry flag

Zero flag

¢ Working flag 0
: Working flag 1

Test flag’
S port flag
§TS4 flag
K port flag
Divider overflow
flag
UP/DOWN CNT
overflow flag

_ Timer overflow flag
INT signal change
flag
Internal clock flag
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Application Circuit — Example (1/3 bias — 17/3 duty)

P1  QOM? LCD
P2 COM2 01/3bias-1/3duty}
P3. COM3 42x3=126 rex
K1 segouT
K2
K3’ segrment outputs
42 max
K4
7 vV .
key matrix oD S} l
5 s S vssi— 4 T30V
o 52 0.4
—% g3
54 Vw2
Ml vss3
M3
Ma CUP1--ﬁ
0.1
et XIN cupzp—T
£132.768BkHz
T X0ouT
ALARM "
il 1+—CRIN i
INPUT/OUTPUT § |
FORT P1-4M1-4 —|SR - CNTI =
INPUT PORT CNT2}—
K1~4,S1~4
l—l_F‘ES LIGHT ——uw
{
1T
Unit { capacitance: F)
Pad Arrangement of LS! Chip
a
p Segmant drivers . D 6212
CcOM1 D75|:|D|:1|:|:JDDD|::DDDDDUDDUUGDDQG TEST
74 73 72 71 70 69 68 67 66 65 64 63 62 61 60 59 58 57 56 65 64 530 g%JPZ
80 U
s4 |D 78 a9 O | 52
CNT1 {0 77 4g o | M1
47 O | M2
45 O | M3
CNT2 |O 78 45 O M4
LIGHT |0 79 44 0O | TEST1
ALARM | 0 80 43 O | TEST2
vssa | o 81 a2 0| INT
vss2 |0 82
V58St | O 83
vDD | O 1
CXIN|DO 2 _|__
_XouT |o 3 (0.0) 41 O | RES
" CRIN (O 4 40 O] K1
CROUT (O &
39 O | K2
53 |0 B 3g o | K3
P1 |O 7
P2 |0 8
P3 (D 9 37 0| K4
36 O | TEST
35 O | TEST
P4 |0 10
111213141516 17 1819 20 21 22 23 24 25 26 27 28 29 30 31 32 33
COM2 |0 D DD ODOO0O0ODOCWNDOODGCAOO0DODODDODOCODODGOTRDD340]( TEST3
g — Segment dri\_Jers -
8 Chip size: 7.46mm x 5.69mm

Thickness: 480Lm

Dol ~lapeme Pl Ta Ty e T . .
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Pin Layout
Pad name and coordinates -

QIPBO pin arrangement QIP8C pin arrangement
" [Pad | Pad name X Y Pad | Pad name X Y
No. {um) {um) ' No. {um) {um}
72 1 VDo —3581 +214 32 | 43 TEST2 +3581 +878
73 2 XIN ” +3 33 | 44 TEST1 ' +1105
74 3 XoUuT ' -176 34 | 45 M4 " +1285
75 4 CRIN ‘" ~369 | 35 | 46 M3 ” +1465
76 5 CROUT " —549 36 | 47 M2 " +1645
17 6 sS3 " —1048 37 | 48 M1 " +1825
78 7 P1 " —1228 38 | 49 82 " +2005
79 8 P2 " —1408 39 | B0 s1 ” +2317
BO 9 P3 “ -1588 40 | 51 CuP2z o +2497
1 |10 P4 " —2380 - | B2 TEST " +2696
2 (N CoM2 " —2696 41 | 63 CUP1 +3300 "
3112 COM3 —3367 | -2696 42 | b4 seg +3069 "
4 |13 seg —2823 " 43 | 65 +2764 "
5 |14 —2528 ' 44 | b6 +2469 "
6 | 15 —2233 !’ 45 | 57 +2174 "
7116 ~1938 " 46 | 58 +1878 "
B |17 ~1643 " 47 | 59 +1583 "
9118 —-1347 " 48 | 60 +1288 "
10 | 19 —-1052 " 49 | 61 +993 "
11 | 20 —757 ' 50 | 62 +687 "
12 | 21 —462 ‘ 51 | 63 +381 "
13 | 22 —156 ‘ 52 | 64 +75 "
14 | 23 +150 o 53 | 65 -231 "
15 | 24 +456 v b4 | 66 —537 "
16 | 25 +762 ! 55 | 67 —843 "
17 | 26 +1068 " 56 | 68 -1149 Y
18 | 27 +1374 " 57 | 69 —1455 "
19 | 28 +1680 ” 58 | 70 —-1761 "
20 | 29 +1986 " 59 I 71 -2067 "
21 | 30 +2292 " 60 | 72 —2373 ’
22 | 31 +2698 " 61 ] 73 —2679 '
23 | 32 +2904 ' 62 | 74 seg —2985 '
24 | 33 seg +3210 " 63 1| 75 COoM1 —35681 |
25 | 34 TEST3 +3581 " 64 | 76 84 " +2101
- | 35 TEST " —1795 65 | 77 CNT1 " +1849
— | 36 TEST " —1584 66 | 78 CNT2 " +1298
26 | 37 K4 " —1402 67 | 79 LIGHT " +1114
27 | 38 K3 " —1049 68 | 80 ALARM " +934
28 | 39 K2 ” —868 69 | 81 Vgs3 " +7564
29 | 40 K1 " -516 70 | 82 V552 ' +574
30 | M RES +3581 —33b 71 | 83 Vss " +394
31 | 42 INT " +698

¢ The values (X, Y) indicate the coordinates of each pad center with the center of the chip
as the origin.

¢ The TEST terminal should be open during normal operation.

¢ |f the chip is used, the substrate must be tied to Vpp.
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Pin Description
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Oscillation Circuit Option

Option Circuit configuration Remarks
CR & X'tal Cycletime = /4 )
Voo Qutput from the divider circuit is
l_‘ - System clock used as program timer input
osct ;;",1:_,",2 2‘1’ signal, LCD drive waveform
CRowr tUFL_-” generating signal, or interrupt
] HALT . .
[ <rop signal generation, etc.
: Note) For X'tal = 32.768kHz, set
Vo
t” Rd = 0Q
Kin
Divider
‘i 0sc2 dircuit
" Xour T T
X'tal (AR s
CF & X'tal Cycletime =f;/16
Voo Output from the divider circuit is
CF System clock used as program timer input
CRin T L OF . .
& 0sc1 I ;lerggga-”;' signal, LCD drive waveform
GRout tor - T4 generating signal, or interrupt
f HALT signal generation, etc.
T— sToP g g ,
Note) For X'tal =32.768kHz, set
Rd = 00
Divide
oscz c'm:ui.tr
T T
[ R @15
CR option Cycletime =1f/4

0sc1

System clock

[—- sToP

tor

Timing
genera-

GP
Tl

T4

E HALT

Xin I
Open osc2

Djvider
arcuit

.| 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.




LC5812

Continued from preceding page.

Option Circuit configuration Remarks
CF option Cycletime =f/16
Qutput from the divider circuit is
Voo
System clock used- as program timer input
CRw — A .
'::I L oso! Timing | ¢° signal, LCD drive waveform
= 144 geneta-| . . s
e tor [T generating signal, or interrupt
) T L—uar  |signal generation, etc.
STOP
LC5812H only.
AN L
Divider
Oper 0sc2 Gircuit
Xour T T
IR d15
X'tal option Cycle time =1,/4
Output from the divider circuit is
System doc"cp used as program timer input
Opon 0501 ;L",‘,'enrga T signal, LCD drive waveform
CRour : tor T4 generating signal, or interrupt
signal generation, etc.
, Note) For X'tal=32.768kMHz, set
oo
Rd=00Q
XN
=] osc2 Divider
o~ circut
Rd 2 ; --------- n;&lvs
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Input Port Option

Option Circuit configuration Remarks:

“L" level The Hold T .
Hold Tr ‘ is Ssedotlg re::ll.?cztlt?'l:
is used. L™ level Hold Tr ' current required for
a push-button switch
— for 51, or a slide

switch for S2,

" *The “L" level signaf

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

Hold Tr -The pulldown Tr
. ‘ can be used as a pull-
15 not down resistor,

used.

_ *The pulldown Tr
D D‘ can be set to ON/
: OFF by software.
/ —

Tr. for pull-down resistor

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.
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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
sefected.

Option Output Form

LCD drive e 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, duplex, 1/2 bias-
1/3 duty, and 1/3 bias-1/3 duty methods.

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

Pch open drain 7 e General-purpose Pch open drain type output port.

output port ‘ e Usable according to the PLA option for the predetermined
ports.

Alternating waveform for the LCD driver for LCD output is generated by hardware logic.

Segment PLA Circuit

The following figure is a schema of the structure of the segment PLA circuit.

Y | Data bus (DBUS)
ﬁ u Segment PLA circuit (PLA)
Data )
| decoder :> Data

(DD} PLA
Program Control Data circuit LCD LcD LED
memory circuit - memory| | 0090 F=—— latch driver panel
{ROM) {CTC) {RAM) Strobe eireult

Strobe PLA

decoder -:D cireuit

(SD}

VAN

The contents of data memory are sent to the LCD latch circuit for display either as is or
after being decoded by the data decoder. The PLA circuit is used to rearrange the input
data to output it to the display latch. With this circuit, data memory can be edited to suit
LCD panel specifications without software processing. The PLA circuit can be specified by
ROM for PLA, which is supplied with program ROM,
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Alarm Output

The following frequency divider output can be used directly as an alarm output:

1) Output signal either as 63 or ¢4 or 5.
2) Any combination output signal at 610, 611, 12, 13, 14 and d 15.
3) Modulating output signal of 1) or 2).

These signals can be output by software. _
o N indicates the output at the Nth step of the oscillator frequency divider.

Resetting Internal Logic

There are three functions for resetting internal logic:

@ Built-in power-ON clear circuit
----- Use of this option can be determined by the mask option.

@ Reset terminal RES

@ Simultaneous operation of 51 through 54
----- Use of this option can be determined by the mask option.

These reset functions are explained below.

1} Built-in power-ON clear circuit
The initial-clear circuit provided in the microcomputer automatically operates and resets
internal logic when power is turned on. This function 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.

Disadvantages:
a) The circuit may not operate under certain power-rise conditions during the power-ON
sequence or due to chatter.

b} Malfunctions may take place due to pulse noise in the power or a sudden change in
status.
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One of the following two reset options can be selected:

INHIBIT: The built-in power-ON clear circuit is not used _
----- Use this option where malfunctions due to pulse noise in the

power may take place.

NORMAL ACTION: The built-in power-ON clear circuit is used.
----- This option should be selected only when pulse noise does not

affect the power.

2) Reset terminal RES
When the reset signal is fed to the reset terminal, the reset flag in the micrcomputer is set

and part of the divider circuit is reset. Internal logic is reset by the internal reset flag
which is reset by the overflow signal from the divider circuit. The reset status of the logic
circuit is released and the program coutner starts operating.

From reset terminal - set flag
- Integrating . .
- circuit s Q ; Initial-clear signal
{ in microcomputer
From other
reset signal R
R
08C1/08C2 —— Divider circuit
Voo Voo Voo
RES To integrating * RES %
circuit T ] W

I’ Vss2 Vg2 i ;L Vssz

a) with Pull-down R {H-RESET} b} with Pull-up R {L-RESET}
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3) Simultaneous operation of S1 through S4
By applying VDD level voltage to S1 through S4 simultaneously, internal logic can be
cleared {initial clear).
{(Use of this option can be specified by the mask option.)

‘81 signal ——I—‘
S2 sngnal—————\_ ‘ Reset flag

53 signal Initial-clear signal

I { ; > § a in microcomputer
S4 signal From other
reset signal R
0SC1/08C2 Divider circuit

Interrupt Function

o Five factors and four vector addresses are provided for the interrupt function.

— External interrupt terminal {(INT)
— Change of signal to portSro K

— Underflow of programmable timer
— OQverflow of divider circuit

—  OQverflow/underflow of decimal UP/DOWN counter

} Same vector address
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HALT function

Can stop the CPU’s system clock in HALT mode with the HALT instruction.
Reduces the operating current to -the oscillation circuit+tHALT release signal+LCD
drive circuit current during HALT.

e The following five factors cause HALT release request signals:

External interrupt terminal {INT})

Change of signal to portS or K

Underflow of programmable timer

Overflow of divider circuit

Overflow or underfiow of decimal UP/DOWN counter

The factors for the HALT release request signal are the same as those for the interrupt
request signal, but the use of any factor can be specified in programs.

If an interrupt occurs in HALT mode, the operation called for by the interrupt is
performed, and the CPU returns to HALT mode.

Interrupt
{Underflow of timer)

Program

counter {PC) X n-1 x n B\ XMH X1BHES:X m-! X m X °
Instruction % SIC JAHALT - ————— § S _____ _‘Qli"oslt'lrch X X SIC XHTS -—

Instruction at a
HALT mode 5 vectored address . HALT mode

Release of HALT by Interrupt
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HOLD Function

e Can stop the operation of the oscillation circuit {OSC1} in HOLD mode with the STOP -

instruction. 7
e Reduces the current dissipation to the minimum during HOLD because OSC1 and

CPU are stopped.

Relationship between the oscillation options and the HOLD release functions

Reset signal {nterrupt HALT release
Item ) , Note
(RES/RES) request signal | requestsignal
CR & X’tal option O @] O
CF & X'tal option O X X
CRoption O X X
CF option O X X
X'tal option X X X HOLD function can
not be used.

Q: can be used to release HOLD,
X: cannot be used to release HOLD.

Decimal UP/DOWN Counter Function

A hardware function that counts external pulse or the internal reference pulse in decimal
notation. One of the following three operations can be selected by software:

@ The counting of pulses from port K4 with UP and DOWN switched by the signal
level of port K2, :

@ The counting of pulses from port K4 with UP and DOWN switched by the phase
difference signal of port K2.

@ The counting of divider circuit signals of the oscillator in ascending order.
----- With this function, a chrono counter in units of 1/100 second can be implemented

by using a 32.768 kHz crystal oscillator.
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rOption ListJ

LC5812

LCE812H

Remarks

LCD lighting method

Static

| Static

Duplex

Duplex

1/2 bias 1/3 duty

1/2 bias 1/3 duty

1/3 bias 1/3 duty

1/3 bias 1/3 duty

Unused

Unused

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

S ports {S1 to 54)

L’ teve! Hold Tr is used.

"L’ level Hold Tr is not used.

“L" level Hold Tr is used.

"L level Hold Tr is not used.

= | M ports “L* level Hold Tr is used. L’ level Hold Tr is used.

- | (M1 to M4} “1L ' |level Hold Tr is not used. |"'L" level Hold Tr is not used.
2 ‘

T | K ports. L’ level Hold Tr is used. “L' level Hold Tr is used,

2 | (K110 K4) “L" level Hold Tr is not used. [“L"" level Hold Tr is not used.
z "

: | INT port “L" |level Hold Tr is used. L level Hold Tr is used.

o " level Hold Tr is not used. |*’L‘ level Hold Tr is not used.

P ports {P1 to P4)

“L' level Hold Tr is used.

L tevel Hold Tr is not used.

“L'" level Hold Tr is used.

“L" level Hold Tr is not used.

S4 for reset

Oscillator selection CR & XTAL CR & XTAL Do not specify
CF on the
CR CF & XTAL LC5812, because
it is not allowed
XTAL CR to use CF on the
model.
CF
XTAL
Internal power-on Unused Unused -
reset function Used Used
Simultaneous opera- Used Used
tion of S1 through Unused Unused

Selection of RES
polarity

“H’’ level reset (Pull-down)
“L" level reset (Pull-up)

“H’* level reset {Pull-down)
“L" level reset {Puli-up)

Selection | CNT1 **H*’ level during reset “H" level during reset
of output {Normal "‘"H"’} {Normal *'H""}
terminal “L" level during reset L' level during reset
polarity {Normal “L"") {Normal “'L"}
CNT2 ““H" level during reset “H’* level during reset
{Normal "“H'") {Normal “'H'")
“L" level during reset L' level during reset
{Normal “L"") {Normal L'}
ALARM |"H" level during reset *H*" tevel during reset
{Normal ‘"H) {Normal “H")
“L" level during reset “L'" level during reset
{Normal “'L*'") {(Normal L")
LIGHT "'H" level during reset “'H" level during reset
{(Normal “H"’} (Normal "H'")
“L" level during reset “L" level during reset
{Normal *'L"} {Normal “L")




LCb812

LC5812
VpD=0V  1/2bias 1/2duty

Unit

Item Symbol Conditions Terminal Min Typ Max
Ahbsolute Ma_ximurn Ratings Ta=25°C,Vpp=0V
Maximum supply voltage V351 —4.0 +0.3 V'
‘ Vggo Veg=Ves3 ~-4.0 +0.3 v
Maximum input voltage VIN1 Vgg2 +0.3 v
—0.3
Maximum output voltage VouT1 Vgs2 +0.3 v
-03
Operating ambient Topr —-20 +70 °C
temperature
Storage ambient temperature Tstg -30 +125 °c
Allowable Operating Conditions  Ta=—20 to +70°C , Voo =0V
Power supnly voltage Vss —-3.6 -1.3 A"
Vss2  Vss2=Vss3 -36 -2.0 v
“"H* level input voltage VIH1 RES 0.25X 0 vV
Vss2
VIH? Input terminals 0.3X \;
other than RES Vss2
“L" level input voltage ViLs RES Vg2 0.75% A
Vss2
VIL? tnput terminals Vgg2 0.7X v
other than RES Vg2
. Operation frequency fopgl Vggp=—2.0to —3.6V XIN/XOUT 32 33 kHz
) , fopg2 Vg52=—2.3 t0 —3.6V CRIN/CROUT 17 33 .50 kHz
Electrical Characteristics Ta=—20 to +70°C , Vpp = OV
Input resistance Rin1A  Vsg2=—2.9V, *“L" level hold Tr 50 500 kohm
: VIN=0.8Vggo *1, Fig. 1
RiIN1E Vsg2=—2.9V, “L" level pulk-in Tr 200 500 2000 kohm
' VIN=VDD *1, Fig. 1
RinNzA Vss2=—-2.9V, “L" level hold Tr 50 500 kohm
VN=0.8Vgsa™ *2, Fig. 1
Rinze  Vggo=—28V, “L" level pull-in Tr 200 2000 kohm
VINSVDD *2, Fig. 1
RiN3 Vggor=—2.9V RES, TEST1, TEST2 10 80 400 kohm
*H'* level output voltage VOH{1) Vss2=—2.4V, ALARM,LIGHT,CNT1, -1 —-03 v
lOoH=—0.4mA CNT2
L" tevel output voltage VoL(1) Vssz=—24V, ALARM,LIGHT,CNT1, Vgg2 Vss2 v
loL=0.4mA CNT2 +).3 +1
""H*" level output voltage VOH(2) Vss2=—2.4V, Port M, port P -1 -03 v
10H=—90uA ‘
"H"" level output voltage VQH(3) Vss2=-24V, Port M, port P -06 -02 v
lgH=—50pA
“L"" level output voltage VoL(z) Vssa=—24V, Port M, port P Vgg2 Vss2 v
o1 =0.1TmA +0.3 +1
“H'" fevel output voltage VOH(4) Vssa=—-24V, Segment -1 -03 v
lon=—20pA B 7
"H" level output voltage VOH(5) Vss2=—24V, PAD No. —-0.2 Vv
1oH=—0.4uA 13 to0 21, 54 to 61
L™ level output voltage VoL4) Vssz=—24V, QIP 80 pin number Vgg2 Vss? v
lo L =40uA 41012, 421049 +0.3 +1
"L level output voltage VoL(s) Vss2=—2.4V, Vgs3 v
1oL=0.4pA L i +0.2

Continued on next page.
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Continued from preceding page.

Item
“H"" level output voltage

'"H” level output voltage
“L*" level output voltage
"“L" level output voltage
“H" level outp'ut voltage

“M’" level output voltage

“L" level cutput voltage
Output voltage

Power supply current

Oscillation start voltage
Oscillation hotd voltage
Oscillation start time

Symbol
VOH(6)

VOH(7)
VOL(6)
VoL{7)
VOH(8)

vVom

VOL(8)
Vss1

DDl

[Vstt|

IVHOLD)
tstt

Oscillation correcting capacity 20P

CR oscillation characteristics

fcr

Condition
Vggo=—24V,
|oH=--BuA
Vggo=-2.4V,
loH=—0.4pA
Vggo=—2.4V,
toL=20pA
Vggo=—2.4V,
IgL=0.4uA
Vsg2=—2.4V,
lgH=—4pA
Vggo=—2.4V,
IoH=—4pA
101 =4uA
Vss2=—2.4V,
IgL=4uA
Vggo=—2.9V

Vggo=—2.8V
Ta=25°C
STOP

Vgs2=—2.9V
Vggr=—2.9V

‘ Terminal

Segment

PAD No.

221033,62t0 74
QIP 80 pin number
13 to 24, 50 to 62

L

Common 1 —2

Common1 -2

Common 1 — 2

C1=C2=0.1uF
fopg=32.768kHz
C1=C2=0.1uF
Cl=25kohms
fopg=32,768kHz
Co=Cg=20pF Fig.2
Co=Cg=20pF Fig.3
Co=Cg=20pF Fig.3
Co=Cg=20pF Fig.3
XOUT pin

Vggo=—2.3V 10 —3.6V RExT=510kohm

CexT=30pF Fig. 4

Min Typ
-1 -03
-0.2
V552
+0.3
-0.2
Vgs52/2
-0.2
18 22
16 33

Max

Vss2
+1

Vss2
+0.2

Vss52/2
+0.2

V§s2
+0.2
—1.36

22
2.0

10
26
50

Unit

pF
kHz
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LC5812
VDD=0V

Item

Absolute Maximum Ratings

Maximum supply voltage

Maximum input voltage

Maximum output voltage

Operating ambient
temperature

1/2bias 1/3duty

Symbol

Conditions

Ta=25°C,Vpp=0V

Vssi1
Vgs2

VINT
VouT1

Topr

Storage ambient temperature Tstg

Allowable Operating Conditions

Power suppty voltage

“H'" level input voltage

"L" level input voltage

Operation frequency

Electrical Characteristics
Input resistance

““H’" levet output voltage
“L" level output voltage
“H’" level output voltage
“H" level output voltage
“L"" level output voltage
“"H'" level output voltage
*'H" level output voltage
"1." level output voltage

"L level output voltage

Vsst
Vss2

VIH1
ViH2
Vit

ViLz

fopgl
fopg2

V§52=Vss3

Vss2=Vss3

Vgg2=-2.0 to —3.6V
Vg§652=—2.3 to —3.8V

Ta=—20 to +70°C , Vpp = OV

RiN1A
RiNiB
Rinza
Rin2B

Rin3
VOH({1)

VoL{1)
VOH(2)
VOH(3)
VoL(3)
VOH(4)
VOH(5)
VOL(4)

VoL(s)

Vss2=—-2.9V,
ViN=0.8Vgs2
Vs52=-2.9V,
VIN=VDD
Vggr=—2.9V,
ViN=0.8Vgg2
Vsgo=—2.9V,
VIN=VDD
Vgg2=—2.9V
Vgg2=—2.4V,
I0H=-0.4mA
Vggo=—2.4YV,
toL=0.4mA
Vgg2=—2.4V,
loH=—90uA
Vggo=—2.4V,
loy=-50pA
Vggo=--2.4V,
loL=0.1mA
Vggo=—2.4V,
ioH=—20pA
Vggo=—2.4V,
loH=—04uA
Vgga=—-2.4V,
lo | =40pA
Vggo=—2.4V,
loL=0.4pA

Terminal

Ta=—20 to 470°C , Vpp =0V

RES

Input terminals
other than RES

RES

Input terminals
other than RES
XIN/XOUT

CRIN/CROUT

“L" level hold Tr

*1, Fig. 1

L level pull-in Tr

*1, Fig. 1

“L" level hold Tr

*2, Fig. 1

"L fevel pull-in Tr

*2, Fig.1

RES, TEST1, TEST2
ALARM,LIGHT,CNT1,
CNT2
ALARM,LIGHT,CNT1,
CNT2

Port M, port P

Port M, port P
Port M, port P

Segment

PAD No,

13 to 21, 54 to 61
QIP 80 pin number
41012,421049

Min Typ
-4.0
—4.0
Vgs2
-03
V§s2
-03
—20
—30
-36
-386
-5.0

0.25 X
Vss2
0.3X%

vVss2
Vss2
V552
32

16 33
50

200 500
50
200

10 80

-1 -0.3

V5§s2

+0.3

-1 -03

-06 -0.2

Vss2

+0.3

-1 —-03
-0.2

Vss2

+0.3

Max

+0.3 -
+0.3

+0.3
+.3

+70
+125
-1.3

~2.0
-3.9

0.75%

V§s2
0.7%

Vss2
33

.50
500
2000
500
2000
400

Vss2
+1

Vss2
+1

Vss2
+1

Vss3
+0.2

Unit

< < <<

<

kHz
kHz

kohm

kotim

kohm

kohm

kohm

PV b et b ] mem bmmar e ey
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Continued from preceding page.

Item

“H’" level output voltage
{at CMOS output port)

““H" level output voltage
“L*" level output voltage
{at CMOS output port)
"L level output voltage

“H'" level output voltage

"M’ |level output voltage

"L level output voltage
Cutput voitage

Power supply current

Oscillation start voltage
Oscillation hold voltage
Oscillation start time

Symbol
VOH(B)

VOH(7)
VoL(e)
VoL(7)
VOH(8}

Vom

VoL(8)
Vss1

oDl

[Vstt]

IVHOLD
1stt

Oscillation correcting capacity 20P

CR oscillation characteristics

fcr

Condition Terminal

Vggo=—2.4V, Segment

loH=—bpA B N

Vggo=—2.4V, PAD No.

loH=—0.4pA 22t033,62t074

Vggo=-2.4V, QIP 80 pin number

loL=20pA 13 to 24, 50 10 62

Vggo=—2.4V,

IoL=0.4pA L J

Vgg2=—2.4V, Common 1 -3

loH=—4pA

Vggr=—2.4V, Common 1— 3

IoH=—4pA

loL=4uA

Vgg2=—24V, Common 1 -3

1oL =4pA

Vsgz=—2.9V C1=C2=0.1uF
fopg=32.76BkHz

Vgg=—2.9V C1=C2=0.1uF

Ta=25"C Cl=250hms

STOP fopg=32.768kHz

Co=Cg=20pF Fig.5

Co=Cg=20pF Fig.3

Co= Cg= 20pF Fig.3
Vgg2=—2.9V Co=Cg=20pF Fig.3
Vsg2=—2.9V XOUTpin
Vgg2=—2.3V to -3.6V RgxT7=510kohm

CExT=30pF Fig. 4

CRIy CROUT

T
ICE'FI

Yun

Max

Vgs2
+1

Vss2
+0.2

Vss2/2
+0.2

Vss3
+0.2

—-1.35

5

2.2
20
10
26

Min Typ
-1 -03
-0.2
Vs§s2
+0.3
-0.2
Vgs2/2
—0.2
18 22
17 33

50

Unit

pF
kHz
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Fig. 1 Input Configuration of $1-4, M1-4, K1-4, P1.4 - Fig.4 CR OSC Circuit
OR IN CROUT
Program - Rexr
applied
V552 I Cexr
Voo
Fig. 2 Output Voltage, Supply Current, OSC HOLD

Voltage Test Circuit

o1y | 200_LCgl
=" cuPi Voo
c1] Lo X T C1 ] 200 10
gal—Jcupz  DUT T— 0.1 ?
X QU R CUP1 Yoo % IN
Vss1 CR N Yas Loz ] = T
T_O-_lﬂ cuP2 oyt X OUTJ
L VIS CRIN vesy  ¥SS2
—J
- — 1

Fig. 3 OSC Start Voltage, OSC Start Time,

Frequency Stability Test Circuit

I 20p1Cg

Fig. 5 Output Voltage, Supply Current,
OSC Hold Voltage Test Circuit

Voo
CUP1
or GUP2 DUT

XN

XOUT

L

CRIN

Vsg2

Vsse

L]

Unit { capacitance: F)

c3
O.1p

M No products described or contained herein are intended for use in surgica! implants, life-support systems,
aerospace equipment, nuclear power ¢ontrol systems, vehicles, disaster/crime-prevention equipment and
the like, the failure of which 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:

O Accept full responsibility and indemnify and defend SANYO ELECTRIC CO., LTD,, its affliates,
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 SANYQ ELECTRIC CO, LTD, its affilates, subsidiaries and distributors or any of
their officers and employees jointly or severally,

M Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for volume production. SANYOQ believes information herein is accurate and reliable, but no guarantees

are made or implied regarding its use of any infringements of intellectual property rights or other rights of
third parties.




