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4-Bit Microcomputer
with Internal LCD Driver

.

low-voltage operatcon and low current dissipation,
A 4 bit parallel-processing ALU, program memory {ROM), dgs

dissipation becomes much less, rr
The LC5812 is very useful for cont;gl_l,_

Features

e A wide supply voltage rangg’

Remarks
32k crystal

32k crystal

65k crystal
400k ceramic resonator
800k ceramic resonator

Cycle time’
12245
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LCBB12

O Micro-level operating current
Only micro-level current is needed to operate the equipment if the HALT function is used
efficiently. Aithough the exact current dissipation depends on the oscillation frequency
(and the oscillator) and the program structure, & typical current raquwement is about
BuA to run the clock program if the optimum technique is used to desig _'he program

O Enhanced HALT/HOLD release and interrupt functions

* Five types of HALT/HOLD release functions and five types of i
o External interrupt function {included in the above 5 interruptfur

O Enhanced hardware for greater processing capability

e Bullt-in segment PLA circuit: |s able to join the
on the LCD panel without software,
Built-in decima! up/down counter
Buiit-in B-bit programmable timer
The entire RAM area can be used as a worki
Built-in data pointer

All instructions per step operation
Built-in clock oscillator and frequency:

¢ & ¢ & 90

O Various LCD output terminals for LE

LCD panal
1/3 bias 1/3 duty 126 | S,
1/2 bias 1/3 duty p _\'*&'agmmt% {max.)
1/2 bias 1/2 duty ¢ segmea’ts {max.)
Static

O

O

2 ports/B pins
2 ports/8 pins
1 port/4 pins

5 _-é@»:'ésci hﬁt;n circuits are available: one for the system clock and the other for
‘osclﬁatlon

O Nug:ibgr of lnstwctlons 134
O ROM: 2,048 x 16 bits
© RAM. 152 x 4 bits

O Form of shipment: QIP80 {or chip)

No.2058-2/24
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Application Davelopment Support System

An evaluation chip {LC5B97) and special devices for the application development tool will
be provided,

O SD5410 system

Enables the user to create an application development program it
{edit-assembling).

Application Examples

O Portable equipment (camer;
lators and timers)

No.2058-3/24
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Port P

P1-P4

I

Port M

1t 37

M1-M4

CNT1,2

CNT1,2
LIGHT

140 bus 4 bit

RAM
162 x 4

DP

N

b |

BNK

Address

9™

is

51-54

“TESTH

TEST2
cuP
Cur2
RES

ALY

UP/DOWN

coumulator

Interrupt control
elreult
Program counter

NT:
Decimal up/down

. counter
TIM:  Prasst timeor
IR: Instruction register
STOP: HOLD cantrol clreult
HALT HALT centrol oircult
BCG: System clock ganarator
8TS1:  Stetus raglster 1
STS52: Status registor 2

Arithmetle and logleal unit

~=Q CROUT
0SsCt
—OCRIN
1
XouT
Predivider oscz [°
c2 —{} XIN
J:\IJA’RM Yoo
—0QV
control 581
«—OVas2
«—QOVss3
ALARM
Status register 3
: Stetus regivter 4
: Corry llag
H Zarc flag
WHFOQ: Working flag 0
WRF1: Working flag 1
BCF: Testfiag
SCF(: 5 port flag
SCF2: §T54 flag
8CF3: K port fisg
SCF4: Dhvider overflow
fleg
SCF&: UP/DOWN CNT
overflow flag
SCF6: Timer overflow flag
S8CF7: INT aignal change
flag
ICF:  Internal clock flag

No.2058-4/24
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Application Circuit — Exampla {1/3 bias — 1/3 duty)

P11 QOM1 Lco
P2 COM2 #1/3blas 1/3duty}
Py COM3 42x3=126 mox
K1 gegouT
K2
K3 1sagmant putputs
Ka 42 max
kay matrix Voo ol
o g1 VSt—
§% 014
M2 Vss3
%3 cum —
XIN Cup2 :
32.768kHZ
XouT
ALARM
—i CRIN
INPUT/OUTPUT
RT P1-4 M1-4 8%.1.
INPUT PORT
K1~4 S1~4
{ I
t T
Unit{ capacitance: F)
< 52
~ 3 {51
ooooo ool Test
68 57 68 B6 B4 B2 0 giJP2
60 O
49 D a@l
o
2? a | M2
48 0| m3
45 0| M4
44 0 | TESTI
43 O | TESTZ
42 O | INT
41 D | RES
a0 D | K1
ag D| K2
ag o | k3
ay 0| Ka
38 O | TEST
as O | TEST
111213141616 171810 2021 22 23 24 26 26 27 28 20 30 31 32 33
comz | o D0 UDO0ODUDOODOQUODODDOOMOQagD| TESTS

Ssgment drivers
Chip size: 7.48mm x 5.68mm
Thickness: 480Lm
Padsize:  120m x 120 um

Nn ?2058-5/74



LC5812

Pin Layout
Pad name and coordinates

QIPBO pin arrangement QIPBO pin arrangemant
Pad | Pad name X Y Pad | Pad ngme
No. {um) {um) No.
72 Vpo —35681 +214 32 |43 | TEST2
73 XIN . +3 33| 44

74 XOUT " -178 34 | a5
75 CRIN " ~369 35 | 46
76 CROUT o —549 36
7 53 " —1048 37
79 P « | —1228 38
79 P2 v | —1408 39
80 P3 “ | —1588 40

1 P4 " —2380
comz " —2698
COM3 —3367 | -2696
sed

as the origin
¢ The TEST terminal should be open during normal operation.
o |f the chip is used, the substrate must be tied to VDD.

Mo AED CA
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Pin Description
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Oscillation Circuit Option

Option Circult configuration Remarks
CR & X'tal Cycle time =§f“i‘ff4\ )
Voo ke, div{ger circuut is
|_| System clock
GAw o
0501 Iie'::g:'g- - b
GRovt |tor T4
l HALT
' I— STOP
Voo
T Divide
g
0502 circuit
Rd Xost
Xl
CF & X'tal Cycletirne = f;/16

mﬂ as program timer input
{sfgnal,
‘generating signal, or interrupt

o

Output from the divider circuit is
LCD drive waveform
signal generation, etc.

Note) For X'tal = 32.768kHz, set
Rd =00

CR option

$ystem clock

[rimin p oF

genera.| .
I_ln; T4

HALT
I_ Divider

cirguit

Cydetime=fy/4

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.

Option Circuit configuration Remarks
CF option Cycletime =1,/16
. Output from th Eljv_ider circuit is
System clock used- as Programy.t
[+ 19 b P
lT"E o3¢l - 14 J',‘.‘.L':?..'f,'
jj CRun [tor T4
i L— ALt
L STOR
T vid
)
Opar osc2 ci:cu?:
Ko T
FTEEEL L
X'tal option Lycle time = 1,/4
tput from the divider circuit is
e uséd‘ as program timer input
Opes 0501 jmal, LCD drive waveform
o

Rd

generating signal, or interrupt
signal generation, etc.
Note) For X'tal = 32.768kHz, set

=00

No.2058-11/24
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Input Port Option
Option Circuit configuration
“L*" level
Hold Tr S0 .
o = reduce the
is used. L level Hoid Tr _utgarlt “reguired for
y Push-b {uttbn swltnﬁ
f——
Qc’l
sof&\me during the
nmnlng of input,
L level
=The pulldown Tr
Hmd Tr can be used as » pull-
1§ not down resistor,
used, +The pull-down Tr
can be et to ON/
OFF by software,

Nn 2NRR.12/74
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LCD Output Options

LCD output options for the LCD drive, the CMOS output port and the P¢ch open drain can be
sefected.

Option Output Form

LCD drive o Terminal for LCD segment drive, .
e The drive method is determined acce
lighting system speclfled separa‘tetv ;

CMOS output port ]
Pch open drain .
output port e Usable accor

segment PLA circuit.

} Dota bus {DEBUS)

Segment PLA circult (PLA)
Data !
PLA
eircuit LCD Lco LCD
----- latch
srobe|  fereur] O panel
PLA
elreuit ¥

[

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.

him INEQ. 17HA
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Alarm Output

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

1) Qutput signal either as #3 or 84 or 5,
2) Any combination output signal at $10, 611, $12, 13,614 and ¢ 1
3} Modulating output signal of 1) or 2).

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

Resetting Internal Logic

No.2058-14/24
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One of the following two reset options ¢can be selected:

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

power may take place.

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

’_.".

2} Reset terminal RES _

When the reset signal [s fed to the reset termiq\a‘f t
and part of the divider circuit is reset. Internal logi
which is reset by the overflow signa! from the di

From reset terminal

Q » Initial-clear signal
in microcomputer

08C1/08C2

Voo Voo

To integrating
circuit

a3

L
;;; V52

Y
S,

a)-with Pull down R (H-RESET) b) with Pull-up R (L-RESET)

No.2058-15/24



L.C6812

3) Simultaneous operation of S1 through $4
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,}

51 sighal

52 signal—\_

53 signal D

4 signal J From other
reset signal

0SC1/08C2 Divider circuit

Interrupt Function

No.2058-16/23
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HALT function

e Can stop the CPU’s system clock in HALT mode with the HALT instruction,

¢ Reduces the operating current to -the oscillation circuit+HALT release. signal+LCD
drive cireuit current during HALT. k

e The following five factors cause HALT release request signals:

~— External interrupt terminal (EINT)
— Change of signal to port S or K

— Underflow of programmable timer
—  Overflow of divider circult

—~ Overflow or underflow of decimal UP/DOWN countqr

Interrupt
{Underfiow of timer)

Program
counter {PC} X'H X

Instruction

Instruction at a
vectored address HALT mode

No.2058-17/24
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HOLD Function

e Can stop the operation of the oscillation circuit {OSC1) in HOLD mode with the STOP
instruction,
e Reduces the current dissipation to the minimum during HOLD becaus‘e 0351 and
CPU are stopped.

ltem Reset signal Interrupt
(RES/RES) request signal
CR & X"tal option O
CF & X'tal option O
CR option O
CF option O
X'tal option X HOLD function can
not be used.

O: can ba used to rafsase HOLD.
X: cannot be used to release HOLD

No.2058-18/24
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Option List
LC6812 LCE812H Aemarks
L.CD lighting method |Static Static 1 Select *'Unused”
when the LCD
Duplex Duplex outpul-ports are
all used as-general-
1/2 blas 1/3 duty 1/2 blas 1/3 duty rpota ports,
1/3 bias 1/3 duty 1/3 bias 1/3 duty
Unused Unused
S ports {S1 to 54} |“'L." leve! Hold Tr is used, “1.” 1evel Hold
L"” lavel Hold Tris not usad. |"L" lsval Hold?
i | M porta “L" lovel Hold Tr is used. “L” level Hoi d'Tri is
u | (M1 to M4} “L" levsl Hold Tr is not used. |"'L" level
;E"’ ports “L."* level Hold Tr Is used,
g {K'l to K4) **L*" Javel Hold Tr Is not used,
£ | INT port “L* lovel Hold Tr Is used.
3 “L* Javei Hold Tr is not used.
P ports (P1 10 P4) |*'L* level Hold Tr is used.
I.* tevel Hald Tr is not use

Oscillator selection

CR & XTAL Do not specify
CF on the

CR LCH812, because
it is not allowed

XTAL to use CF on the

model.

Internal power-on
reset function

Simultaneous oper
tion of §1 through
S4 for reset

a-

Sefection of RES
polarity

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

Salection | CNT
of output
wrminal

polarity

“H" level during reset
{Normal ““H"'}
L' level during reset
{Normal *L")

"H{ avel dm'i,ng reset
{Narmal _.J_H

“'H" lavel during reset
{Normal “*H"")
g B leval during resst
(Normal **L"*}

FleH e avel during resst
{Normal “H)
“£ *level duting reset
fNormal “L*)

*'H* tavel during reset
{Normal “H")
“L" |evel during reset
(Normal “L")

H* level during reset
{Normal “H"}
“L* level during reset
{Normal *'L")

“H" leval during reset
{Normal *H")
“L" level during reset
(Normat *'L")

No.2058-19/24
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LC5812
VDD=0V  1/2bles 1/2duty
Item Symbol Conditions
Absolute Maximum Ratingg  Ta=25°C, Vpp =0V
Maximum supply voltage Vgs1
Vss2  Vss2=Vss3
MaxImum input voltage VINt
Maximum cutput voltage Vouti
Operating ambient Topr
temperature
Storage amblent temperature Tstg

A_llowsblo Operating Conditons

Power supoly voltage V551
Vss2  Vss2=Vss3
“H" level input voltage ViHi
ViH2
“L." level input voltage Vi
Vi
Operation frequency fopgt
fopg2

Elactrical Characteristics
Input resistance

"H" level output volt

L level output tgﬁ?l- ge .

6LE<0.4mA
Viggo=—2.4Y,
AQH=—00uA
< Vgga=—2.4Y,
loH=-50pA
Vss2=—2.4V,
to 1 =0.1mA

V§g2=—2.4V,
loH=—20pA
Vg52=—2.4V,
JoH=—0.4pA
Vggo=—24V,
lo| =40uA

Vggo=—2.4YV,
loL=0.4uA

%, 2
i, o

“H" lavel outﬁm:\i‘ol;a

VOH(5)
“L* lavel output voltage VoLl

“L" level output valtage VOL(5)

Ta=—20 to +70°C ,Vop =0V

Terminal

level pull-in Te
1, Fig. 1

L level hold Tr

*2,Fig.1

"L" level 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, part P
Segment

PAD No.

1310 21, 54 to 61

QIP B8O pin numbar
4t012,421t049

50

200

-1

33

600

V8s2

0.7X

Vss2
33

59
sa0
2000
800
2000
400

Vss2
+

Vs§s2

Vss2
+1

Vss3
+0.2

Unit

kHz
kHz

kohm

kohm

kohm

kobhm

kohm

Continued on next page,
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Continued from praceding page.

Item
“H" level output voltage

“‘H*' level output voltage
L' leval output voltage
“‘L* tevel output voltage
“H" level output voltage

“M’ level output voltage

“L* |evel cutput voltage
Output voltage

Power supply current

Osgillation start voltage
Oscillation hold voltage
Oscillation start time

Oscillation correcting capacity 20P
CR oscillatlon characteristics

Symhel  Condition Terminel Min Typ Mex  Unit

VoH(e) V§s2=—24V, Segment -1 ~03 v
IoH~—bpA - .

VOH(7) Vss2=—2.4V, PAD No. v
lgH=-0.4pA 2210 33,62 t0 74

VoLie) Vss2=-24V, QIP 80 pin number vV
loL=20pA 13 to 24, 50 to 82

VoL{ny Vssz2=-2.4v, v
IgL=0.4pA |

VOHi(B) Vss2=—2.4V, Common 1 -2 v
IoH=—4pA

vVom Vggo=—2.4V, Common 1 —, A
IoH=—4pA
I =4uA

VoLig) Vss2=—24V, Vv
lpL=9A

Vgs1 Vggo=—2.9V Vv

oo V552~:2.9V 5 pA
Ta=25"C
STOP

Wstti 22 Vv

IVHOLD! 2.0 v

10 5
18 22 28 pF
it 33 B0 kHz

tstt

(o]}

M HER_T1/2A



1.C6812

LChB12
Vpp=0V 1/2bias 1/3duty
1tem Symbol Conditions Tarminal
Absolute Maxdmum Ratings  Ta=25°C, Vpp = 0V
Maximum supply voltage Vsgs1
Vesz  Vss2+Vss3
Maximum input voltage VN
Maximum output voltage VouT
Opaerating ambisnt Tops
temperature

Staorage ambient temperature  Tstg

Allowable Oparating Conditions

Powaet supply voltage

“H" lavel input voltage
“L" lavel input voltage

Operation frequency

Electrical Characteristics
Input resistance

“H" levet output ;ri;}ﬁge

“L." lavel sutput'voltage

!!HH 4

“H" tevel output'volts
5\\“\

“H" level output voltage

"L level output voltage

"L’ level output voltage

Ta=—20 t0 +70°C , Vpp = OV

Vss1

Vgs2  Vs§s2=Vssa

ViH1

ViH2

Vius

ViL2 4riput terminals

; other thén RES

fopg1 26V XIN/XOUT

BV CRIN/CROUT

OV

£ FL lavel hold Tr
™1, Fig. 1

"L* level pull-in Tr
"1, Fig. 1

“L" leval hold Tr
*2, Fig. 1

L’ fevel pull-in Tr
*2, Fig.1

RES, TEST1, TEST?2

V§gp=—2.4V,

ALARM,LIGHT,CNT1,
é_;.ﬁﬁ'--0.4mA CNT2
Viggo=—2.4V, ALARM,LIGHT,CNT1,
SloL=0.4mA CNT2
Vggo=—2.4V, Port M, port P
loH=~80pA
Vggo=—-2.4V, Port M, port P
10H=—50uA
VOoL{3) Vss2=-24V, Port M, port P
loL=0.1mA
Vo4 Vssa=—24V, Segment
lpH=—20pA B m
VOH{s) Vs52=-24V, PAD No.
loH=—0.4pA 13 to 21, 54 10 61
VoL(4) Vssa=-24V, CIP 80 pin number
o =40uA 41012, 42to 49
VoLis) Vss2=—24V,
10 =0.4pA R ]

Vss2

03X

Vss2
Vss2

V§s2

32
16

50
200
B0
200

10
-1

500

-0.3

Vg2
0.3
-0.3

Vss2
+0.3
-03

Vss2
+0.3

0.76%

Vss2

0.7%

Vss2
33

60

2000
500
2000
400

Vss2
+

Vss2
+

Vsg2
+1

Vss3
+0.2

kHz
kHz

kohm

kahm

kohm

kohm

kohm

Continued on next page.
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Continued from preceding page.
Item Symbol
*H*" levei output voltage VOHI(8)
{at CMOS output port)
*H" lavel output voitage VOHI(7)
“L* favel output voltage VoLs)
{at CMOS output port)
“L* laval output valtage VoL(7)
"H'" level output voltage VOoKi{8)
"M level output voltage VoM
"L¥ level cutput voltage VoL(8)
Output voltage Vst
Powar supply current lop|
Oscillation start voltage [Vstt|
Orxcillation hold voltage [VHOLDI

Oscillation start time

tstt

Oscillation corresting capacity 20pP
CR ogcillation characteristics foR

Condition Terminal Min
Vggam—2.4V, Segment -1
ioH=—5pA B N
Vggo=—24V, PAD Nao.

loH=—0.4uA 221t033,62t074
Vggo=-2.4Y, QIP 80 pln number
IgL=20pA 13t0 24,5010 62
Vgsa=—24V,
1oL =0.4pA -
Vggom—2.4V, Common 1 -3
loH=—4uA
Vggo=~2.4V, Common 1 —.
IoH=—uA i
loL=4pA

Vggoe--2.4V,
loL=dpA

Vggo=~2.8V

Vggo=—2.9V
Ta=25°C
STOP

Vggae-Z. 0V
Vggam

2
33

pA

2.2 v
2.6 v
10 5

26 pF
50 kHz
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Fig. 1 Input Cenfiguration of $1-4, M1-4, K1-4, P1-4 Fig.4 CR OSC Circuit
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“ﬁurohasmﬁ.\any products desoribad or contained herein for an above-mentioned use shall;

Tesponsibility and indemnify and defend SANYO ELECTRIC €0, LTD, its affiliates,

subsidiarigs and distributors and all their officars and employaes, jointly and sevarally against any

*-qnd ‘ll blalms and litigation and all damages, cost and expenses assoocialed with such use:

- Nm mpose any responsibility for any fault or neglgence which may be cited in any such olaim or
liigation on SANYQ ELECTRIC GO, L.TD, its affilates, subsidiaries and distributore or any of
their officers and employess jointly or severally,

M Information (inoluding oivouit diagrams and oirouit parameters) hersin is for example only; it i not guarant-
eed for volume production. SANYO befieves information herem is acourate and reliable, but no guarantees
are made or implied regerding its use or any infringements of intelleciual property rights or other rights of
third parlies.

Nm 2088274174



