Ordering number: EN3092A

CMOS LS1

| No.3002A [/ LC861 04C 86108C

Liquid Crystal Display Controller/

Driver, On-chip 4K Bytes ROM or 8K Bytes ROM

and On-chip 168 Bytes RAM

8-BIT SINGLE CHIP MICROCOMPUTER LC88104C/L.C86108C

The LC86104C and 86108C are 8-bit single chip microcomputer with th
functional blocks:

- CPU: Operable at a minimum cycle time of 4 mlcrosecond
- ROM: LC86104C: 4K bytes, LC86108C: 8K bytes
- RAM: 168 bytes

- Dot matrix Liquid Crystal automatic display controllerﬁ
- Two 16-bit tlmers/counters

All of the above functions are fabricated on a sing

General purpose applications:
(1) Data bank control £
(2) Remote controlling for VCR, tuner, and th";

(3) Controlling for CD, tuner, and the like,
(4) Controlling for small-sized measuring jns

Features:
(1) Read-Only Memory (ROM): LCSGIGQ :
(2) Random Access Memory (RAM),'*:J’BB

(3)

blts for computation (general
sp;l_ay (di‘Splay RAM)

frequency | voltage range | ROmarts
3MH: 2.5 ~ 3,6V
800KHz 2.5 ~ 3.6V
32.768kHz 2.5 ~ 3.6V
65.536kHz 2.5 ~ 3.6V

SANYO Electric Co., Ltd. Semiconductor Business Headquarters
TOKYO OFFICE Tokyo Bldg.,1-10,1 Chome, Ueno, Taito-ku, TOKYQ, 110 JAPAN
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LC86104C,86108C

(4) Supply current
a. Basic system operation mode

. Operating
Supply System clock Oscillator ‘
current source frequency voltage .. Remarks
range :
1.4mA TYP S)i";‘;}::‘;t‘iﬁf]o“a“’r (CR) 3MHz 2.9V Digpla *rs,:j;f"gm‘ents OFF
' RC {Resistor and Capacitor)
390uA TYP oscilltor specification 800kHz _ segments OFF
' . Dlspﬂay seg,ments OFF

152A TYP gggitf&;::a(l?i(ot:” osclllator 32.768kHz 'i'-‘-"‘CR/RC oscillator
30uA TYP 65.536kHz n idle "‘State

b. HALT operation mode

Supply System clock Oscillax'fi
current source frequepcy Remarks
Ceramic resonator {CR)
440uA TYP specification Display segments OFF
RC (Resistor and Capacitor) .
150uA TYP oscillator specification Display segments OFF
' . Display segments OFF
sua Typ | STystal (Xeal) oscillator and CR/RC oscillator
10uA TYP P -in idle state
(5) Ports

Input/output port softwai‘e
Input/output port software -

(6) Liquid Crystal Dlspiay D
- Common drlver pins:
- Segment driver pins 40
- Display signal’ duty &
- Display blasing m

Mode 0: ‘13<bit timers/counters
Mode 1: 16-bit timers/counters

‘timers/counters software programmable

Mode 2: 8-bit automatic reloadable timers/counters

No, 3092-2/67




LC86104C,86108C

(10} Interrupt:
- 7 sources and > vectored interrupts:
External interrupt INTO
External interrupt INTI
Timer/counter interrupt TO
Timer/counter interrupt T1, and
Divider/port 1/port 3 interrupt

(11) Stack levels
- 128 levels (Max.): Stack area included in the RAM area

(12) Built-in two oscillators

- CR or RC oscillator: Generate the system clocks and~Li

Note that the CR oscillator or the RC oscillators¢
option.

- Crystal oscillator: Generate time base clock, Lig

system clocks,

(13) Liquid Crystal Display data transfer rates

- 2/Fcf, 4/Fcf, 8/Fcf --- 256/Fcf f
2/Fxt, 4/Fxt, 8/Fxt --- 256/Fxt

One of the display data transfer rates caf
Note: The Fef indicates the oscillation
the RC oscillator.

Note: The Fxt indicates the oscﬂl 1
oscnlator.

3/ the mask option.

following manner:
Ffrm = 1/{display data trarsfe

(14) Standby function
- HALT mode function
The HALT mode is used
execution is suspended, Thi
signals or a systemsréset,;

- HOLD mode functioh '
The HOLD mode” j§ uses
oscillator. It can”be

Bo h of the CR/RC oscillator and crystal (X'tal)
by a sys,tem reset or the "L" level input signal to the

after the HOLD mode is exited by the input signal
f,ls operation, it should be kept in mind that program

No, 3092-3/67
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Development tools

(1) User's Manual
LC86104A/C user's manual
LC86108A/C user's manual
{2) Development support tool manual
LC86104A/C development support tool manual
LC86108A/C development support tool manual
EVAB86000-LC86104/108 development support tool manual
(3) Hardware/Software
(a) Software development tools
- MS-DOS machine or EVA86000
Host computer
When using the EVA86000-AT:
MBC-17, MBC-18 series, AX, IBM-PC or the
When using the EVA86000-98: ‘
PC-9801 series or the equivalent
- Macro assemblers
LC86104C: M86104,EXE, L86104,EXE
LC86108C: M86108.EXE, L86108.EXE
- Mask option selections program
LC86104C: SU86104.EXE
LC86108C: SU86108,EXE

(b} Hardware development tools
- Evaluation chip: LC86999
- Evaluation board: T886104/85l{)8
- Evaluation kit: EVASIO/EVA5‘20
Note MS-DOS is a tradematjk Of

worpf)ix«faition.
 the EVA410 board except the monitor

ctigr‘i s the EVA420 board except the monitor

ECBB6100

Appearance of application development
tools when using the EVAB6000

Host computer system

User application
system board

EVA chip beard EVAS510

Appearance of application development tools
when using the EVAS10-TB86104/86108

No. 3092-4/67
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LC86104C: Pin assignment of package
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LC86104C: Pad layout
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Note: When using a soldering iron for mounting the QIP100 package, contact SANYO for

instructions.
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Pin description

Pin

Pin name number I/0 Functional description
VSS 90 |Output
VDD 46 Input
POO g3
| ! Input/
P07 |100 [P
P10 76 Eight-bit input/output port Wlﬂ'l
Input/ | Data can be input/output f
P i 7 813 output| unies. |
Port pins 76 to 79 éa,
P10 76 Input mput pins:
P11 77 | Input
P12 7 8 | Input
P13 79 | Input
P20 69 Input/
1 ! Onul:;';ut from/to the port in bit
P24 73
P26 7 4
P27 75

with internal pull-up transistors.
output from/to the port in bit

itput port with internal pull-up transistors,
input/output from/to the port in bit

: Alarm signal output to the ALM output pin
S: Pulse signal output to the pulse output pin

Voltage supply pins to Liquid Crystal Display drivers.

Common driver pins to Liquid Crystal Display drivers.

Neo. 3092-8/67
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. Pin . -
Pin name number I/0 Functional description
S1 1 .
1 } Output| Segment driver pins to Liquid Crystal Displa
S40 40 !
RST 8 4 Input | Reset signal input pin with an intern
T1 8 5 |Output| Should be left unconnected.
T2 8 6 |Output| Should be left unconnected.
T3 8 7 |OQutput| Should be connected with the Vp
Crystal oscillator input pi
XTI 88 Input (X'tal) oscillator.
Crystal oscillator output
XT2 8 9 |Output| (Xital) oscillator.
The internal 20pF cap_amto
V&S pin. ;
Ceramic resonato hput P
CF1 91 Input input pin.
CF2 92 |Output pin, @r/RC {(Resistor and Capacitor)

No. 3082-9/67




LC86104C,86108C

LC86108C: Pin assignment of package
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LC86108C: Pad layout
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-«’fcl and T2 should be left unconnected,
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Note: The chip substrate should be connected with the VsS pin or be left unconnect-

Note: Test pin T3 should be connected with the Vpp pin.

Note: Test ping™

ed.
Note: When using a soldering iron for mounting the QIP100 package, contact SANYO for

instructions.
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Pin description

. Pin
Pin name number 1/0 Function description
VSS 9 0 |Output! Should be connected with the negative sy
VDD 46 Input
POO g3
! ] Input/
P07 100 |OUPU
6 Eight-bit input/output port ull-ﬁp transistors.
P10 7 Input/ | Data can be input/ou the-’ port in bit
l | output| units,
P17 83
“the external signal
P10 76 Input | Input pins: s ey
P11 77 | Input TO External signal&;input mer/counter 0,
P12 78 | Input § tlmgr[cOunter 1,
P13 79 | Input
P20 69 Input/ , nternal pull-up transistors.
} l or:xii:;ut 1f /from/to the port in bit
P24 73
P26 74
P27 75
P30 63 port with internal pull-up transistors.
! ! L‘:lpt‘;:/ Ay in bit
P35 ;M
P40 input[output port with internal pull-up transistors.
| ¢an bé input/output from/to the port iIn bit
P47 _
3" to 60 can be also used as the speclal output pins:
P40 . i #ignal output to external Liquld Crystal Display driver circult
P41 Shﬂ‘, signal output to external Liquld Crystal Display drlver clrcuit

P42

DO: Dﬁm signal output to external Liquid Crystal Display driver circult
M: ghchronlzation signal output to external Liquid Crystal Display driver clrcuit
: Alarm signal output to the ALM output pin

;:PLS Pulse slgnal output to the pulse output pin

Voltage supply pins to Liquid Crystal Display drivers.

Output

Common driver pins to Liquid Crystal Display drivers,

No. 3092-13/67
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i
Pin name Eurrlnber I/0 Functional description
S1 1 ;
| Il Output; Segment driver pins to Liquid Crystal Display,
S40 40 ‘
RST 8 4 | Input | Reset signal input pin with an inter
T1 8 5 {Output| Should be left unconnected.
T2 8 6 |Output| Should be left unconnected
T3 8 7 {Output| Should be connected wit
XT1 88 Inout Crystal oscillator mput
P {X'tal) oscillator,
Crysta! oscillator out ‘ut pi
XT2 8 9 |[Output| xital) osciliator.
The internal 20pF gapacito
Vss pm.
CF1 91 | Input

CF2

No. 3092-14/67
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8: 128-byte RAM
P 1 ’
DDR X
P 1 sP
INT_
P 3 c v
Pal’ M D|T N
2]
|

Block diagram
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Q=N e P, oad

Divider
circuit

Llquld Crystal Display i

control clrcult

Liquld Crystal Display
_voltage supply circult

ACC ACCUNULATOR;
B REG]STEE

IE INTERRUPT ENABLE REGISTER
THOD TIKER/COUNTER XODE CONTROL REGISTER
TCON TI¥ER/COUNTER CONTROL REGISTER

TOH TIMER/COUNTERO HIGH BYTE
TOL TIKER/COUNTERO LO¥ BYTE
T1H TIMER/COUNTER1 HIGH BYTE
TIL TIMER/COUNTER] LO¥ BYTE
PCON PORER CONTROL REG1STER
PC PROGRAN COUNTER
IR INSTRUCTION REGISTER
vy i NCR ¥ODE CONTROL REGISTER
P2 "PQBTZ LATGH CPR CHARACTER PITCH REGISTER
P2DDR PORT?XDATA DIRECTION REGISTER CNR CHARACTER NUYBER REGISTER
P3 PORT3 LATCH TDR TIEE DIVISION REGISTER
P3DDR PORT3 DATA DIRECTION REGISTER CAR CURSOR ADDRESS REGISTER
P3INT PORT3 INTERRUPT REGISTER DR DISPLAY RA¥
P4 PORT4 LATCH CGROX CHARACTER GENERATOR ROM
P4DDR PORT4 DATA DIRECTION REGISTER ACR ALAR¥ CONTROL REGISTER
P4SCR PORT4 SIGNAL CHANGE REGISTER DCR DIVIDER CONTROL REGISTER

No. 3092-15/67
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Symbol Address Read/write Name Initial reset value

00H )

RAM l Read/write Data memory Unpredic table
7FH

ACC 100H Read/write Accumulator

PSW 101H Read/write Program status word

B8 102H Read/write B register

TRL 104H Read/write Table reference register low-orgé‘tfﬁyte

TRH 105H Read/write Table reference reglster highsorder by

SP 106H Read/write Stack pointer

PCON 1074 Read/write Power control registe

IE 108H Read/write Interrupt enable con ki

TCON 110H Read/write Timer/counter coptrel reg

TMOD 111H Read/write Timer/counter made co

TOoL 112H Read/write

TOH 114H Read/write y

TI1L 113H Read/write 00H

TI1H 115H Read/write CoH

PO 140H Read/wrlte FEH

PODDR 141H Write only XXXXXXX(08

P1 144H Read/write FFH

P 100DR 145H Write only 00H

P1INT 146H Read/write XXXXXX008

P2 148H Read/writ 11X111118

P2 0ODR 149H 00x000008B

P3 14CH XXt111118B

P 3 DDR 14DH xx000000B

P3INT 14EH XXXXXX[}08

P4 150H FFH

P 4 DDR t51H Port 4 data direction register 00H

P45SCR 1 Bévrts 4 output signal selection register | XX ) 0 XXX (0B
1 .

OR ‘ Display RAM Unpredic table

MCR Mode control register XXXX00008

CPR Character pitch register X000x0008B

CNR Character number register xX0000008

TOR Time division register XXXXxx000B

CAR Cursor address register xxX000000B

ACR Wilte only Alarm control register poxpo00o00B

DC'R_\ Read/write Divider circuit control register XXXXX0008B

OCR - Write only Osclillation control register XXXXXXX0B

SCR Write only System clock control register XXXXXXX(B

No. 3092-16/67
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Symbol

Address | Read/write Name

Initial reset value

Memory space -

I) Program memory (ROM) space .
The LCB6000 serles microcomputers have a program memory (ROM) space of B-ﬁ(, ‘
bytes.

(2) Data memory {RAM) space .

The LC86000 serles microcomputers have a data memory (RAM) space of 552 bytes. .

The 512-byte RAM area can be functionally divided Into the two areasy 2;56—by:

data memory (RAM: 000H to OFFH)) and 256-byte speclal function reglss

area (1001—[ to 1FFH).

accumulator (ACC]}, the program status word (PSW), timers, ports and the 1l
SFR area allows the LC86000 serles microcomputers to emplor the full

mapped 1/C archltecture.

the four 8-blt Indirect address reglsters for allowing the user :o makey

to the RAM in the indirect address mode. Of the abdvé 4 Ipi
registers, the flrst two reglsters with addresses 00H and §1H ap
RAM area between address 00H and FFH ls indirectly aécessed TH
index reglsters are used when the SFR area between addpéss 10
Is Indirectly accessed.
Bits 3 and 4 of the program status word (PSW),
address reglsters to select 4 RAM banks. .
The relationship between the Indlrect address feg
and the RAM addresses [s shown In the tab}

PSW
bit 4

Indirect
gﬁws address
register

Function

RO

RAM addressing

‘Indirect

RAM addressing

Indirect

SFR addressing

Indirect

SFR addressing

Indirect

RAM addressing

Indirect

RAM addressing

Indirect

SFR addressing

Indirect

SFR addressing

Indirect

RAM addressing

Indirect

RAM addressing

Indirect

SFR addressing

Indirect

SFR addressing

Indirect

RAM addressing

R1 0 DH Indirect RAM addressing
1

R2 0EH Indirect SFR addressing

R3 OFH Indirect SFR addressing

No. 3092-17/67
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Symbol | Address | Read/write Name Initial reset
value
PC - - Program counter 000Q0H

d \Jormally, the
content of the program counter (PC) is mcremented by 1 each t"m-e one mstructlon is

In addition to this, the PC content will change according to i
initial reset request

operations are performed.

Operation type

Initial reset

External interrupt 0

Timer/counter 0 interrupt

External interrupt 1

Timer/counter 1 interrupt

Divider circuit/port 1/
port 3 interrupt

JMP Current page, PC11~00=2a12

Unconditional | JMPF

branching
operation

C+2) + (-128~+127)

( §+2)+(0~+6553m

Conditional branchlng
operation

PC+2) + (—-128~+127)

PC15~12=Current page, PCl11~00=al2

Subrou_tine 4ll PC15~00=216

(PC+2) 4+ (0~+655386)

the page area storing the instruction to be executed

ead/wirte Name Initial reset
value

ROM - Read only Program memory —_

The program memory is an 4K-byte ROM {4096 x 8 bits) at LC86104C, an 8K-byte ROM (8192 x 8
bits) at LC86108C. It stores a user application program to be executed on the LC86104C
microcomputer. The whole content of the program memory (ROM} can be referenced by using
the LDC instruction,

No. 3092-18/67
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. - | Initial reset
Symbol | Address | Read/write Name value
00H .
RAM l Read/write Data memory “+.Unpredictable
7TFH

The data memory is a 128-byte static RAM (128 x 8 bits). The firs
{00H to 03H) of the RAM are used as the indirect addres
indirect addressing. The first two indirect address registérs (00K y
the four are used for indirect RAM addressing and the Femaining tw@ reglsﬁ £s
(02H and 03H) for indirect special function register’ (S
addition, these indirect address registers can be usasd wit
the program status word (PSW) to select 4 banks,

Symbo! | Address | Read/write Name

Initial reset
value

ACC 100H| Read/write Accumulator’

00H

MSB

ACC7 ACCS ACCS

LSB

ACC1 ACCO

fulator (ACC) is transferred to the ACC
vill be;: déstroyed. For example, this may
in yoﬁr application program,

No. 3092-19/67
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Initial

Symbol | Address | Read/write Name reset value

PSW 101H| Read/write Program status word 00X000xxB
MSB
CY AC — IRBK1 ]| IRBKO

CY: Carry flag

The carry flag (CY) will be set when an addition type ﬁfnStruchi
application program and then a carry from the most NgnLﬂ_, ant bl

The carry flag (CY) will be set when a subtractlon ;ype ) type instruction is
executed in your application program and a borrow: to the “mpst significant’bit (MSB) occurs.
It will be reset when a subtraction type or compaﬂéon tgm 5t ﬁttlon
application program and a borrow to the most skgniﬂca;at ;
In addition, the carry flag (CY) wlill be affected w
instruction is executed in your applica«t}-‘ :
multiplication/division type instruction is exe )
AC: Auxiliary Carry Flag
The auxiliary carry flag (AC) is a flag
instruction is executed in your application” prog

The auxmary carry flag (AC) will be Set whe _ iﬁe instruction is executed in

. it will be reset when an

addition type instruction is executedofn yo

bit does not occur. ‘ ; i

The auxiliary carry flag {AC) wil be se ubtraction type Instruction is executed in
8  th thlrd, ‘bit occurs, It wlll be reset when a

third bit does not occur.

lRBKl Indirect address register

j ecilw variébles is executed in your application program.
I be sef when an addition type or subtraction type instruction with

sthe bverffow flag (OV) will be set when a division type instruction Is executed
appligation program and the divisor is "0". Otherwise, it will not be affected.

No. 3092-20/67
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- Tnitial
Symbol | Address | Read/write Name reset value
B 10 2 H| Read/write B register 00H
MSB
B7 B 6 B5S B4 B3

Symbol | Address | Read/write

TRL 1 0 4 H| Read/write

MSB LSB
TRL7 TRLG®6 TRL5 TRL1 TRLO

applicatlon program.

fc

reglster can be used as a general

e LDC’mstruction is executed in your

Symbo! | Address Initial reset
value
TRH 105H 00H
MSB LSB
TRHSG TRH3 | TRH2 | TRH! | TRHO

TRH7

_ oy
¢ nstrucuon. This 8-bit register can be used as a general
ruction’ other than the LDC instruction is executed in your

No. 3092-21/67
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; Initial
Symbol | Address | Read/write Name reset value

SP 106 H | Read/write Stack pointer Unpredictable
MSB
SP7 SP6 SP5 SP4 SP3

The stack pointer (SP) is incremented by 1 when the PUSH mSLruct
application program. It is decremented by 1 when the POP jhstruct
application program,
The stack pointer (SP) is incremented by 2 when the C;ALL instr
application program. It is decremented by 2 when the i
application program.

The stack pointer (SP) will be incremented by 2 wh
the system, and will be decremented by 2 when th

program execution back to the main routine fgbm th
The stack pointer value will become unpredict

Therefore, you should set an appropriate valie i
routine after power is applied.
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: . . Initial
Symbol | Address | Read/write Name reset value

PCON/| 107H | Read/write Power control register I XXXXX000B

MS B

- - — — - PCO

PCON2: Power control register bit 2

0: Disable the INT0 HOLD mode release request. Notg hat)t

becomes active when the L level voltage is appﬂed to™ pins

1: Enable the INTO HOLD mode release request. N"' e thés. the aIfNTO request signal
becomes active when the L level voltage is ajaphed 2 -

program execution will start when timer/codnter

As stated in-the preceding paragraph, the DV“erfl

will start the program execution. There

prevent program execution from entermg* abn

immednately after the HOLD mode 1s F eases

execution will be restarted after t;he waj
timer/counter 0 elapses. Note tha

requires such wait time period.

PCONI: Power control register bit |
0. Disable the HOLD mode reque

1: Enable the HOLD mode request. The ¥

. é"’allowed to operate in the low
: kage current operates the LSI.

eéet or by applying L level voltage to
thls.ﬂé‘ase the HOLD mode should be selected
are disabled. If you fail to follow this
al’ run state. Please keep it in mind.

0.

1é HALT mode suspends the program execution.
L by Ay system reset. It can be also exited when an
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Symbol | Address | Read/write Name Initial
reset value

|l E 1 0 8 H{ Read/write Interrupt enable control register ]0XX00000B

MS B

1E7 — - [ E4 iE3

IE7: Interrupt enable control register bit 7
0: Disable all the interrupt requests.
1: Enable all the interrupt requests selected by blt
IE4: Interrupt enable control register bit 4
0: Disable an interrupt request from the divider ',
1: Enable an interrupt request from the divider
Vectored address 23H
IE3: Interrupt enable control register bit 3

l Enable the interrupt request from ti
IE2: Interrupt enable control register bit 2

1 Enable the external interrupt 1
IEL: Interrupt enable control register bi
0 Disable the interrupt request f
: Enable the interrupt request’;

A cally reset or others are not automatically

reset when interrupt reqmest i cepteﬁ_ﬁ_‘ Ey the system. These flags are as

follows:

]nterrupt request by timer/counter 1)
(interrupt request by timer/counter 0)

3 (external interrupt 1) --- Falling edge
detection que

Timer/counter , registér  bit 1 (external interrupt 0) --- Falling edge
Interrupy \req (e

Txmerjcoun --- L level

--~ L level

ol register bit 1 {interrupt from the divider circuit)
egister bit 1 {interrupt from port 1)
egister bil: 1 {interrupt from port 3)
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Initial

Symbol | Address | Read/write Name reset value

Timer/counter control

TCON|[ 110H | Read/write register : ooH

MSB LSB

TCON7 | TCON6 | TCONS | TCON4 | TCONS

TCON7: Timer/counter contro! register bit 7 .
Timer/counter control register bit 7 is set when tiT
overflow signal and then automatically reset when ar;"
started.

TCONS6: Timer/counter control register bit 6
0: Stop the timer/counter 1 operation.
I: Start the timer/counter 1 operation.

TCONS: Timer/counter control register bit 5
Timer/counter control register bit 5 is s

started.
TCON4: Timer/counter control register bit 4
0: Stops the timer/counter 0 operati
1: Start the timer/counter 0 operatibm.
TCON3: Timer/counter control register bj
Timer/counter control register bi : interrupt request
signal from the INTI pin is ger&erate *utomatlcally reset when the
interrupt servicing routine is suarte_ not¢ shat this bit is automatically
reset only when the falling Bclge det :
TCON2: Timer/counter control regLster
Tlmer/counter control reg;éter bi

usej#to select a desired TNTI interrupt
_detecn'on and L level 51gna1 detection modes.

dpt request and the L level signal for
}ya"cr.ive for more than one machine cycles.

TCONI: Timer/counter
Timer/counter

is set when an external request signal from
the INTO pin

automatlcally reset when the interrupt servicing

is bit is automatically reset only if the falling
selected

regwtér bit 0 is used to select a desired INTO interrupt
thfe',w falling edge detection and L level signal detection modes.
| signal detectlon mode,

gnal: before the 1nterrupt request and the L level signal for
pt should remain active for more than one machine cycles.
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. Initial
Symbol { Address | Read/write Name reset value

Timer/counter mode control

TMOD {11 1H/| Read/write register 0O0H

MSB

T™OD7|{ TMOD6 | TMODS5 | TMOD4 | TMOD 3

TMOD7: Timer/counter mode control register bit 7
Timer/counter mode control register bit 7 is used to s
to the timer/counter 1 gate,

they are not input to the tlmer/ccmnter 1 g’ te
TMOD®6: Timer/counter mode control register bit 6 .
Timer/counter mode control register bit 6 !
timer/counter 1 from the timer operation.ah

0: Select the timer operation mode. In th
increment its value by 1 for each machm

: Select the event counter operation mode. |

will count up the input clocks from the

TMODS: Timer/counter mode control bit
TMOD4: Timer counter mode register bit

ilse input to the timer/counter 0 gate,
pulse ihput to the timer/counter 0 gate. In this case,
imer/c Q inter O only if the TNTO (P12) = H level. Otherw1se,

ontra
ontml register bit 2 is used to select the operation mode of
0 from the hmer operauon and counter operatlon

ent ¢ "“nter operation mode. In this operation mode, timer/counter 0
at up the- input clocks from the TO (P10) pin,

TMODO | Timer/counter 0 mode

0 13-bit timer/counter
1 16-bit timer/counter
0 B-bit reload timer/counter
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_ Initial
Symbol | Address | Read/write Name reset value

TOL 11 2H | Read/write Timer/counter 0 low-order byte 00H

MSB

TOL7 TOLS® TOLS TOLA4 TOoL3

Symbol | Address | Read/write Name

TOH 11 4H | Read/write Timer/counter 0 hi

MSB

TOH7 TOHSG TOHS TOH4

Operation modes (selectable by bits TMODO
(1) Mode 0 (13-bit timer/counter)

MSB

TOH 12 11 10 05

|T

TOL 00

'(2) Mode 1 (16-bit timer/counter)

LSB

TOH 08

JT

TOL 03 02 01 00

(3) Mode 2 (8-
: LSB

03 02 01 00

03 02 01 00
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: I‘.nliﬂtial
Addre
Symbol ress | Read/write | Name reset value

TI1L 113H| Read/write | Timer/counter 1 low-order byte 100H

MSB

TI1L7 T1lLs6 TILS TIL4 | T1L3

Symbol | Address | Read/write Name

T1H 115H | Read/write Timer/counter 1 hig‘; ,ofdérei""

MSB

TI1H7 T1H® TIHS T1H4

Operation modes (selectable by bits TMOD4
(1) Mode 0 (13-bit timer/counter)

MSB

T1H 12 11 10

LSB

08

00

LSB

00

00
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Symbol | Address | Read/write Name [nitial
reset value

PO 1 4 0 H | Read/write Port 0 latch FFH
MSB
PO7 P06 P05 PO 4 P03

Symbol Address | Read/write

PODDR | 141H | Write only
MSB

the inpu
PODDR

t and output modes in
0: Input mode

IBUS
WPODDR

re p
PLS Port latch’ select
RPO: Port 0 read

WPO:

Port 0 write

WPODDR: Port 0 DDR write

VDD

J)ijti.on

Port 0 structure
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Symbol | Address | Read/write Name Initial
reset value
P1 1 4 4H | Read/write | Port 1 latch FFH
MSB
P17 P16 P15 P14

Port . : .

name Special signal input

P13 External interrupt signal input {INTI)
P12 External interrupt signal input {INTO)
P11 External clock input to Tlmer/counter
P10 External clock input to Timer/count

Symbol | Address | Read/write :_gist;?l value
P1DDR | 145H| Write only 00H
MSB LSB
P17 P16 P12 P11 P10
DDR DDR | DDR DDR DDR
The port 1 data direction re {step.i e;t a desired port 1 operation mode from

the input and output mo
PIXDDR (X 0 to 7) : Qutput mode

blt manipulation instruction.

Symbol Initial
A reset value
. ‘Port 1 interrupt control
P1INT \ register XXXXXX00B

LSB

—~ - - P1F P1C

nterrup’t flag is set when an L level signal is applied to an input port
1. Im, this case, the input port pin of port 1 should be set to the input
moda in, advari ,e" In addltlon the port output latch, and port 1 interrupt control
bit PIC, Shgﬂld be also set beforehand,

P1C: Port 1 lnterrupt control bit
0: Disable the interrupt from port 1.
1: Enable the interrupt from port 1.
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o
O
n 0 n
D-—q-—qm
[a o T o RN o AR« o
-_-'33""'
—
S
L Q
* c_Q
n
S_
L Q
)
R
— 1
I
z 2
A A
=

IBUS
IRES
PLS

WP1
WPIDDR
WPIINT

RP1
RP1INT

> Interrupt request signal

Internal bus
Initial reset pulse
Port latch select
Port 1 write
Port 1 DDR write
PlINT write
Port 1 read
PRINT read

Port | structure
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Symbol | Address | Read/write Name :'r:sté?tvalue
P2 1 4 8 H| Read/write Port 2 latch 11Xx111118B
MSB
P27 P26 - P24

Symbol | Address | Read/write Name

P2DDR | 149H | Write only
MSB LSB
P27 P26 - P24 P20
DDR DDR DDR DDR

the input and output modes in bit units.

P2XDDR (X: 0 to 4,6,7) 0:

input mode
Note: This register cannot be accessed bs

IBUS

IBUS
IRES
PLS
RP2
WP2

Inter

: nitial reset pulse
: Port latch select
: Port 2 read

: Port 2 write
WP2DDR : Port 2 DDR write

vDD

|Port 2 structure
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. Initial
Symbol | Address | Read/write Name reset value

P3 14CH Read/write Port 3 latch IXX1111118B

MSB

— - P35 P34 P33

Symbol | Address | Read/write Name

P3IDDR | 14DH | Write only Port 3 data directi

MSB LSB
—_ - P35 P34 P30
DDR DDR DDR

The port 3 data direction register is used to ¢ Birec ' operation mode from

the input and output modes in bit units.
P3IXDDR (X: 0 to 5) 0: Input mode
Note: This register cannot be accessed

Initial
reset value

Symbol | Address | Read/write

P3INT]|14EH Read/writ XXXXXX00B

MSB LSB

P3F P3C

P3F: Port 3 interrypt’

The port 3 it

P3C: Port
0: Disable

1: Ensble
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RP3
+PLS

[anf
)
n Q 0
S5 OM M om
fun TR o VRN s VRN 4 o
|>-——-—-ﬁ
S
L Q
C Q
-
=
L Q
cC Q
R
—
SR
z Z
o T 4
.Y
=z m@

IBUS
IRES
PLS

WP3
WP3DDR
WP3INT
RP3
RP3INT

> Interrupt request signal

Internal bus
Initial reset pulse
Port latch select
Port 3 write

Port 3 DDR write
P3INT write

Port 3 read
P3INT read

Port 3 structure
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Symbol | Address { Read/write Name :‘gisté?lvalue
P4 1 5 0H | Read/write Port 4 latch JFF H
MSB
P47 P46 P45 P44 P43 P4

The following port 4 pins can be used for special output fug

Port pin .

name Special output function

P45 Pulse output pin

P44 Alarm output pin

P43 External Liquid Crystal Display driver outplt” pi

P42 External Liquid Crystal Display driver outgut pi

P41 External qumd Crystal Dlsplay dnver output 4

P40

. Initial

Symbol | Address | Read/write reset value
P4DDR}151H /| Write only ‘register 00H

MSB LSB

P47 P46 P42 P41 P40

DDR DDR DDR DDR DDR

ssed By a bit manipulation instruction.
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Symbo! | Address | Read/write Name Initial
reset value

. Port 4 output signal selecti
P4SCR|[152H/{ Write only r;’gﬂster"“ Put signal sefection | xx00oxxx0B

MS B | LSB

— — P45 P44
SCR SCR

P45SCR: P45 output signal selection bit
0: Select the P45 port latch output.
1: Select the pulse signal output.
P44SCR: P44 output signal selection bit
0: Select the P44 port latch output,
1: Select the alarm signal output.
P40SCR: P40 -P43 output signal selection bit

P40~P43|P40SCR | Output signal
P43 0
1 uid Crystal Display driver output
nal outgut M).
P42 0
1
P41 0 @
1 ,n‘L’iquld Crystal Display driver output
utput CL2).,
P40 0 ‘1540 port latch output,
1 external Liquid Crystal Display driver output
_'slgnal sutput CL1).

Note: If you are to sélect the
bit 0 of the mode con
Note: This registet

srnal LLde Crystal Display driver output, please reset
ol reglsb'; to activate the character display mode.
2d’ by a bit manipulation instruction.
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o]
Q 2
n 0 n &
o < o m Sy wn
fan] o, (6 VRN 1 of . <t
L
——
S
L Q
C Qr
L
S
L QF
cC Q
R
! S——
¢
IBUS : Internal bus
IRES : Initial reset pulse
PLS : Port latch select
RP4 : Port 4 read
WP4 : Port 4 write Port 4 structure
WPA4DDR. : Port 4 DDR write
P4SCR
Initial
Symbol reset vaiue
DR Unpredictable

:a capdcity of 40 bytes (40 X B bits). The Liquid Crystal Display driver clreuit
lay RAM and then generates dot matrix Ligquid Crystal Display driver signals.
T Disple; / modes available on the LC86104C microcomputer: Graphic display mode and

aphic display mode, every single bit of the display RAM can be used to turn on/off a
¢ In the g¢haracter display mode, the internal character generator ROM s used to output
2 tn to the'Liquid Crystal Display driver circuit after recelving a character code already
M frgm the Liquid Crystal Display control circuit,

Initial

Name reset value

Character generator ROM , -

e, it

The character generator ROM (CGROM) Is a 5600-blt ROM used In the character display mode.
The Liquid Crystal Display control circult recelves a character code already stored In the display RAM and then
transfers it to the character generator ROM, The character generator ROM generates the corresponding dot pattern
accordlng to the character code output by the control circuit. Finally, the Llquid Crystal Display driver circuit
generates a dot matrix Liquld Crystal Display driver signals to display a desired character on the panel.

The character generator ROM (CGROM) contents can be deflned by the user. That is, you can set up to 160 types of

character patterns In the character generator ROM {CGROM). Please note that each character pattern should have a
character font of 5 X 7 dots [Max,).
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Symbol | Address | Read/write | Name Initial
i reset value
MCR 1EQ0H | Write only Mode control register XXXX0000B
MSB
- - - - MCRS3
MCR3: Mode control register bit 3

0: Place the Liquid Crystal Display in the OFF stay
voltage pins (VI to V5) for Liquid Crystal D1splay" mﬁfcally _,connected
with the VpD pin. The common driver pins (C1 to €8} andigegment driver
S40) are also electronically connected with the/V¥pp P

I: Place the Liquid Crystal Display in the ON state.

desired signal to the common driver pins {C} £

(S1 to S40) by electronically connecting théﬁ 5 s

MCR2:
MCRI:

Mode control register bit 2
Mode control register bit |

ré“shown.in the table below. Note
charat;fer display mode (MCRO =

0).

Cursor

MCR2 | MCR1 display

0 0 OFF
'lace .the cursor display operation in the ON
0 1 state. ‘The cursor is displayed under the display
character specified by the cursor address register

lCAR

The display character specified by the cursor
hara er] address register (CAR) will blink, Black-White
blinking mode.

The cursor is displayed under the display
character specifled by the cursor address register
{(CAR} and then blinks,

dlsp’lay mode uses an internal character generator ROM to generate a

pattern. The dot pattern is generated according to a character code
the display RAM.
: lsplay mode
Each ‘bit of the display RAM is used to turn on or off a single dot of the Liquid
Crystal, Di§p1ay panel.

Note: This reglster cannot be accessed by a bit mampulatlon instruction,
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Symbol | Address | Read/write | Name Initial
‘ reset value
CPR 1E1H | Write only Character pitch register X000x0008B
MSB
- CPR6 | CPRS | CPR4

CPR6: Character pltch reglister blt 6
CPRS5: Character pitch register bit 5
CPR4: Character pitch reglster blt 4

Character display mode: These character pltch reglster blts are used to

in the vertical dlrectlon (Vp).

Graphlc dlsplay mode: These character pltch reglster bits have no 5 nlflca
The table below shows the relationshlp between the comblnations of/these bits "

character,

CPRO Character pltch reglster
Character display mode __'Fhese
in the horlzontal direction (Hp)
Graphlc dlsplay mocle These;
blts of each display . RAM a
The table below shows théide

CPRG

CPR5 I CPR4

0

1

Hp

Not assigned.

Not assigned.

Not assigned.

4

1 1 1 8

Note: Hp values I through 3 cannot be specified. Please keep it in mind.
Note: This register cannot be accessed by a bit manipulation instruction.
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Symbol Address | Read/write Name Initial
reset value

CNR 1 E3H{ Write only Character number register LI XX000000B

MS B LSB

- — CNR S CNR ¢4 CNR3

CNR5; Character number register bit 5

l l

'CNRO: Character number register bit 0

Graphic display mode: These character count: regist

to specify the
number of bytes in the horizontal dlrectlon {Hn) &

' numbér of dots in the
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Symbol Address | Read/write Name Initial

reset value

TDR 1E4H | Write only Time division register I XXXXX000B

MSB
- - - - - TDR
TDR2: Time division register bit 2
TDR1: Time division register bit 1
TDRO: Time division register bit 0

These time division register blts are used to spech;,&
in the vertical direction (Nx). Note that these’ vertig:
controlled by time division technique, The reemroc
duty cycle. The total number of display dotsg i the
can be calculated by (Hp x Hn x Nx),
The table below shows the relationship between th
the number of vertical character lines

ombinatigns of these bits and

Veruc
TDR 2 TDRI TDRO | eunt

‘annet be a gessed by a bit manipulation instructiomn.
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Symbo! | Address | Read/write | Name

Initial
reset value

CAR 1 E5 H | Read/write | Cursor address register

| xx000000B

MS B

- CARS CAR4 CAR3

CARS: Cursor address reglster bit 5

l !
CARO: Cursor address register bit 0
Chsaracter display mode: These cursor address reglster blts are use¢ o spegl
content wlll be displayed on the Liquid Crystal Display panel mark’ed by
E:Ilspla{ed under the display character and that the cursor dlsplay fs contr

MCR
Graphlc dlsplay mode: These cursor address register blts have.’ nﬁ slgnll‘l
The table below shows the relatlonshlp between the comblneﬂons

“digplay RAM,address whose
ote #thdt the cursor Is
ﬁde control reglster

CARS

er pins and character display
o

M O —~
mwn v wn
RN
HOOON
ENIEIN) |
HiEI) I
oomgoo
ce JURUO UOmOUJOO
c7 UHEED HEEEN

ce ODOOOO OOOOO
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Graphic display mode

- N M < W (oI N < e 0)
nnnuvnuwn nnunun

S10

Content of display
_|/ RAM address 180H

Hp

‘\/‘LSB MSB—\ ,‘

ci-~U0000 00000
ce | JUOOOO0O OO0O0O0ad
c3 | U O0OO0dod
ca 00000 00000
cs T UOO0O0OO0 OCOOOd
ce | JUOUO OOOQOOO

c7 | pouoag DDDDT
ce—qUUIHOIO0 O]

Content of display
—  RAM address 1A3H

Cmntent of display RAM_ |
},f"iaddress 1A7H

Character display mode

1

Character display The cursor is Character display
attepngene- dot pattern gene- displayed because dot pattern gene-
the rated by the OlHandOAHhave rated by the
faccording CGROM according been set in the CGROM according
to the content of to the content of cursor address to the content of
display RAM ad- display RAM ad- register and the display RAM ad-

dress 180H. dress 181H. mode control dress 187H.
register, respec-
tively.
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Hp, Hn, Vp, Nx and Liquid Crystal display

Symbol| Name Meaning Value

Hp Horizontal Character pitch in horizontal
character pitch | direction

. Character display mode: Character count per line
Hn |[Horizontal (or in horizontal direction),
character count |Graphic display mode: Byte count per line
{or in horizontal direction),

Vertical . . . .
Yp character pitch Character pitch in vertical directiory

N x Verticalcharacter

line count Display duty cycle

Bias modes

Note:
Set port pin PXX te th
panel, In this case; set’
the PXX pin tg.the Lk
Set port pin PXX to the

l Whery“ybu are to turn on the Liquid Crystal Display

P the smode control register (MCR) first and then set
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Initial

Symbol | Address | Read/write Name reset value

ACR 1 FCH | Write only Alarm control register 00X0000O0B

MSB

ACRY7 ACRS6 - ACR A4 ACR3

ACRT: Alarm control register bit 7

0: Disable the pulse output to sound an alarm tone

1: Enable the pulse output to sound an alarm tone,

Note: The pulse output reverses its polarity by ap’ s
counter 0 if alarm control register bit 6 (ACJ{E‘) ha

ACRE: Alarm control register bit 6 ’

0: Fix the pulse output at the "H" level.

1. Allow the pulse output to reverse its

timer/counter 0.
ACRA4: Alarm control register bit 4

ACRO to ACRS.
1: Select the fundamental frequenc
ACRO to ACR3,
ACR3: Alarrn control register bit 3

signal.
ACR2: Alarm control bit 2
0: Disable the combination of tiig si frequencies of 32Hz, 4Hz, and 4kHz or 2kHz
(fundamental frequency sefe ACR4) to sound an alarm tone.

I: Enable the combination of. 1
(fundamental fr@Quenc '

ACRI: Alarm control register
0: Disable the cgm’bma
(fundamental frequeng;

I: Enable thes comb
(fundamen:ual fre

ACRO: A!arm control

: Enabfe the com '1nation of the signal frequencies of 32Hz, 4Hz, |Hz, and 4kHz or
%kHz (£

_\_ﬂiode [n addition, bit 4 of the port 4 output signal selection
SCRY should be set to “1“
apnot be accessed by a bit manipulation instruction. Please keep
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Initial

Symbol | Address | Read/write | Name reset value

— — ‘ - CR/RC oscillation circuit -

e

The CR/RC oscillator is composed of the CF1 and CF2 pins, and ceram ¢ _resonator or RC
oscillator, The ceramlc resonator or the RC oscillator can be select"d by the mask otion,

oscillator connections.

CF 1

E
T

CF 2

CR oscillator

Initial
reset value

Symbol Address

of r,he XTl and XT2 pins, and the Crystal (XTAL)
is provided between the XTZ pin and the Vgg pm. The

—l—— XT?2

XTAL oscillator
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. Initial
Symbol | Address | Read/write | Name reset value

DIVR - - Divider circuit . 0000H

The divider circuit receives the signal frequency output from the XT
divides its input signal. This divider circuit is an up-counter with
The outputs from the divider circuit can be used to supply time b
signals to the system.

Symbol | Address | Read/write Name

resetsvalue

DCR 1 FDH | Read/write Divider circuit control XX XX000B

MSB LSB

DCRO

DCR2: Divider circult control register bit 2
0: Reset the divider circuit.

1: Enable the divider circuit to divi

oscillator.

“équency from the XTAL

The DCR! is used to generate a FEL t. This blt is set by an overflow
signal from the divider circuitie lsecmads with the DCRO = 1. Please

note that the DCRI s not reset’
and thereby must be reset Within
DCRO: Divider circuit control registe )
0: Disable the DCRI1 to bése

500 milliseconds.
1: Enable the DCR1 t
milliseconds.
Note: For the crystal 65kHz s

rrupt{servicing routine.

erflow’signal from the divider circuit every

rfl ignal from the divider circuit every 500

ification, ap” overflow occurs every 250 milliseconds,

Initial
Symbol reset value
OCR Oscillator control register XXXXXXX0B

LSB

- - - OCRO

R/RC oscillator.
Qf thg system clock control register (SCR} to "1" when you write a data to
tor scontrol register (OCR). That is, start or stop the CR/RC oscillator
after sw1tchmg the system clock source to the XTAL oscillator. If you do not follow
this advice, the system may enter the abnormal run state. Please keep it in mind.
Note: This register cannot be accessed by a bit manipulation instruction,
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Initial

Symbol | Address | Read/write Name
reset value

SCR 1 FFH | Write only System clock control register I XXXXXXX0B

MSB

System clock control register bit 0

; ,,fﬁ you' write data to
the (}RfRC oscillator

this advice, the system may enter the abn
Note: This register cannot be accessed by a bit .
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User mask optlons

The following user mask options are avallable on the LC86104, 86108 microcomputer.

User mask optlon

Optional ltems

Description

Operatlon voltage -5V (A) Select the LCB86104A or th

selection - 3V (C) Select the LC86108A or the LtﬁﬁlOSC
Crystal oscillator - 32,768 kHz Select a oscillator to b

frequency - 65.536 kHz XT2 pins.

CR/RC oscillator
selection

CR oscillator
RC oscillator

Select the CR oscmato
pins or the RC sélllat
pins.

Liquid Crystal Display
controller clock source
selection

XTAL oscillator
CR/RC oscillator

Select eithief th
oscnllator as th

Liquid Crystal Display
controller clock divi-
slon rate selection

1/1
172
1/4
1/8
1/16
1/32
- 1/64
- 1/128

: lock. Thls user mask option
ider to ousput the clock with a
d Crystal Display frame frequency
ito BOHQ} to the display control

Port 0 pull-up transistor
(resistor) selection

- Pull-up clrcuits
selection

: port 0 input circuit type from the
P inpll}; “¢lrcult configuration and the open
ciréuit configuration.

Port 1 pull-up transistor
{resistor) selection

Port 2 pull-up transistor
{resistor) selectlon

Selq,ég the port 1 input circuit type from the
pul-l-up input -clrcult configuration and the open
Inpiit clrcult configuration,

Port 3 pull-up transisfof

(reslstor} selection

Select the port 2 Input circult type from the
pull-up input circult conflguration and the open
input circuit configuration.

Select the port 3 input clircult type from the
pull-up input clrcuit configuration and the open
Input circult configuration,

Port 4 pull-up’ 't.ranslst'
(resistor) seI,ectlon

SQUECE

Select the port 4 input clrcuit type from the
pull-up input circult configuration and the open
Input circult configuration,

_scil,lit"ion frequency from a Liquid Crystal Display controller clock

Ndiv: Divislon rate for Liquid Crystal Display controller clock
Ndot: Total number of Liquid Crystal Display dots (Ndot = Hp x Hn X Nx)

Note: Pull-up transistor (resistor} can be selected in port units by the user mask
option. Please note that the pull-up resistor cannot be selected in port bit units
by the optlon.
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LC86104C,86108C

LC86104C, 86108C electrical characteristics

B Absolute maximum ratings/Vss = 0V and Ta =

25°C

Parameter Symbol Pins and conditions
E:ggéy voltage VDD
Input voltage YVIN \Y
range
el R ol 20 [ma
rese Pl (oA r20 |ms
gl?rtx?euntt 1 EIOAL +30 [ mA
G o |p1oaz ol B and #110 | ms
fi‘;‘:e{Mﬂ;s_‘)Pa“ Pdmax|Ta=-30°C 400 [mw
'Sé’féﬁfr‘é’gr;ﬁ?e' Topr +70 | ©
peratere range| T tE *150] %
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M Recommended operating voltage range/Ta range =

-30°C

VDD range = 2.5V to 3.6V. Vgg = OV.

to +70 °C.

Parameter Symbol Pins and conditions
Operating supply
voltage range VDD 4 pSETCYCZE3664S
' RAM and register
HOLD voltage VHD hold voltage Vv
All input port pins
\% cept the RST pin
Input high PH1 | excep P \'
voltage
VIHZ |RST A
All input port pin ‘E"‘;e)icepé@: .
V1L1 | the RST port pi VDD v
Input low
voltage 0. 25
VILZ2 [RST i VDD Vv
CFl1, 2 (Cefamlc r@f,o por
FOSCI1 oscﬂlator)f' 3.0 3.5 MH =z
Oscillator
frequency
range FOSC2 0. 8 1.2 {MHz
30 32.768 34 kHz
60 65.536 68 kHz
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LC86104C,86108C

W Electrical characteristics/Ta = -30 °C to +70 C. VSS = 0V

Limlts Unlt
Parameter Symbol Pins and conditions
Min
Output high
voltage VOH All output pins VDD=2. 5V | 0. ¢

IOH=—-0. 3mA|VDD/}

OU.lttpl.lt low VOL All output pins ) VDD=2. 5V
voltage IOL=+4+1. 0mA

All Inputfoutput plns

Pull-up RPI1 VDD=2.9V, VOH=0.9VDD
transistor
reglster RP2 RST, VDD=2.9V, VOH=0V

Hysteresis VHYS |RST

voltage
Input leak |\ 14 | |y IN=VDD OR 0] uA
current A
Pin — F
capacitance CP FC=1MHz 10 1»
IDD1 .41 2.2 mA
IDD2 6 15| A
Operating
current
15 4 2 | pA
30 | 90 | pA
440[705] xA
HALT-mode 150[(240] 2A
supply
current (Flg 7)
@quuld Crystal Display OFF, VDD=2.9V 5 19 [ wA
FXT=32KHz
FCF=FRC=0Hz (Fig.6,7)
Liquid Crystal Display OFF, i0 4 0 nA
VDD=2.9V, FXT=65.536KHz
FCF=FRC=0Hz (Fig.6,7)
:lgtg'f% e Liquid Crystal Display OFF, VDD=2.8V 7 |uA
current it (Fig.6,7) Ta=25"C 0.8 | nA
Liquid Crystal | | ¢ Liquid Crystal Display ON, VDD=2.9v [ 2. ¢ | 5. 8| 12 | #A
Display current V520V, 1/5 Blas mode (Fig.8,9)

Note: During the Liquid Crystal Display OFF, you have to reset bit 3 {(MCR3) of the mode
control register without fail. If you do not follow this procedure, the IDD§
current value will be increased twice or three times.
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Limits
Parameter Symbol Pins and conditions Unit
Min T yPp Ma x
VDD-Ci | VD1 | | -15 microamperes per C pin
voltage drop V5=0V, VDD=2.9V, 1/5 bias
(i :1~8) Liquid Crystal Display ON
VX-Ci | VD2 | | -15 microamperes per C pin
voltage drop V5=0V, VDD=2.9V, 1/5 bias
(X:1~4) Liguid Crystal Display ON
(i :1~8)
VDD-Si | VD3 | | -15 microamperes per S p1 120 |mV
voltage drop V5=0V, VDD=2,9V, 1/5 bias”
(i :1~40) | Liquid Crystal Display
:’Xl;gie dr | VD4 | | -15 microamperes pér'S pii 120 |mv
o'tage drop V5=0V, VDD=2.9V,:1/5 |
(X: 1 ~ 4)
(i: 1 ~ 40)
V1 output VAS! . 80]0. 85| V
voltage Liquid Crystals Displa VDD VDD
frequency-OHz { .
V2 output Vv : 0. 60|0. 65| V
voltage VDD VDD
V3 output VV3 0. 40({0. 45| V
voltage VDD VDD
V4 output 0. 20|0. 25 \Y
voltage VDD | VDD
Oscillator 30 ms
start time : .
period i
*Vi 25V to 3.6V 10 5
2KHZ crystal (XTAL)
oscmgtor (Table2,Fig.13)
ng‘2 5V to 3.6V 10 s

85KHz crystal (XTAL)
"‘ (Table2,Fig.13)

oscillator
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CF 1 CF 2

C1 2

T T

Figure 1, CR oscillator connections

Table 1. Recommended ceran

Oscillator Manufacturer

3-MHz ceramic
resonator Murata

Recommended crystal oscillators

Manufacturer Part number C3
. . DT-38
Daiwa Shinku (CL512.5pF) 22pF
F; KF-38G
Kyocera (CLs12pF) 22pF
Kyocera KF-38Y 18pF

C3 tolerance: +10%

(Note) Since the circuit pattern affects the oscillator frequency, place the oscillator-
related parts as close to the oscillator pins as possible with the shortest
possible pattern length, :

(Note) If oscillators other than shown above are used, the characteristics cannot be
guaranteed,
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CF 1 CF 2

¢
L

Figure 3., RC oscillator connections

4

- Operating voltage
Yow limit

VDD

Stable

oscillator

period
Oscillation
signal

Note: The reset time period will be
10 milliseconds to 100 milliseconds
on the assumption that the rise
time at power on is zero and the
Crst is 0.1 microfarad. The reset
time period should be longer than
the CR/RC oscillator start time
period (Tstt). With this always in
1 mind, select the Crst constant.

Figure 5. Reset circuit
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Voo Voo
A A
Vi
olo vi -
Open
Vo r—
CF CF2 vss XTi XT2

-—Iﬂt{ fL t—l

:rrl— Vss l

Figure 6. Supply current measurement {1)

T -

veo V1~
Open

V4
V5

CF1 CF2 Vss  XT: CF2 Vss XTI

‘—ID W l h‘——i["——-'

IVss :J;Vss I

Figure 8, Figure 9. Liquid Crystal Display

current measurement {2)

T "

Voo Vi l— -
Wl
V5
CF1 CF2 Vss XTI XT2
—w— gl |
J; Vss I
Figure 10. V1 ~ V4 output voltage (1) " Figure 11, V1 ~ V4 output voltage (2)
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T Yoo

T Voo

Voo Voo
CF1 CF2 Vss XT1 XT2 Vss
Ceramic .,J,..
resonator $—|[]—4-= Fosc +—{J—— Fusc
Crystal

0] =i =02 =3 oscitlator
I Vss I I Vss .

Figure 12, Oscillator frequency Figure 13, Oscillator frequ» cy
test circuit (1) test circuit (2)

1000

—J
™~

Lo

Fosoa — kHz

Vpo=2.9V
5 7

100
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Instruction set for the LC86104C, 86108C microcomputer

Abbreviations

ACC(A) : Accumulator

B t B register

CY(C) ¢ Carry flag

AC i Auxiliary carry flag
oy i Overflow flag

PC : Program counter

ROM + Program memory

RAM : Data memory

SFR : Special function register
PSSy : Program status word
TRL : Table read register
TRH ' : Table read register,
SP ¢ Stack pointer

Pl : Port

P2 : Port

P3 t Port

¥astransfer and its direction
jogical AND

Exclusive OR
: Addition
Subtraction
¢ Sets a bit to 1.
Sets a bic to 0.
Binary digit contents (0 or 1}
Sets all bits to 0.
: Carry for upper digits

: Borrow from upper digits

Number of bytes (BYTES) : One byte has 8 bits. Indicates the number of units of
an instruction.

Number of cycles (CYCLES) : Indicates the number of CPU basic inscruction cycles
required by the execution of an instruction.
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W Arithmetic operations instructions

¥NEHONIC INSTRUCTION CODE | BYTES | CYCLES | DESCRIPTION PS¥
CY | aC | ov
ADD #i8 10000001 2 1 (AY—(A)+Hi8
i7i6i5i4i3i2i1i0
ADD d9 100000 1d8| 2 1 (AY—(A)+(d9)
d7d6d5d4d3d2d1do
ADD @Ri 10000 1idio| 1
ADDC #i8 10010001 2 O
i7i6i514i3i2i1i0
ADDC d9 100100 1d8) 2 O
d7d6d5d4d3d2d1d0
ADDC @Ri 1001 01iliol 1 '®)
SUB #i8 10100001 O
i7i6i5i4i3i2i1i0
SUB d9 101000 1d8 O
d7d6d5d4d3d2dld
SUB @Ri 10100 1idid —(A)-C(Ri)) 10| O
i:0,1,2,3
SUBC #i8 (4)—(A)-(C)-#i8 O O O
SUBC d9 (AY—(A)-(C)-(d9) Ol Ol O
SUBC @Ri 1 (A)—(A)-(C)-((Ri)) Ol O | O
i:0,1,2,3
INC a9 1 (d9)—(dg)+1
INC @Ri 1 ] ((Ri))—C(Ri)+] i:0.1.2,3
DEC d9 f 01 ) ] (d9)«—(d9)-1
41dBd5d4d3d2d1d0
DEC @Ri 011101i1i0| 1 1 ({Ri))—({Ri))-1 i:0.1.2,3
KUL 00110000 1 4 (B). (A)—(A)X(B) O @]
DIV 01000000 1 4 (B), (A)—(A)/(B) O O
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M Logical operations instructions

ROL

ROLC

ANEKONIC INSTRUCTION CODE | BYTES | CYCLES | DESCRIPTION PSF
ov
AND #i8 1.1 I | (DAt
i71615i4i312i1i0
AND 49 111000148 I | (=AY
d7d6d5d4d3d2d140
AND 9Ri 11100 1ili0 L[ —onderin 4
OR #i8 11010001
i716151413i2i1i0
0R d9 110100 1d8
d7d6d5d4d3d2d1d0
OR @Ri 11010 1ili0
XOR #i8 11110
i7i6i51413i21i110
XOR d9 111100 1d8
d7dBd5d4d3d241d0
XOR @R 111101l ~(Aro((R1)) 1:0.1,2,3

l

—AT—AB—AS+—A{—

1

—A0—Al—A2—Ad—

l

—C—AT—AG+—AS—Aq—

!

— —A0—A]l—A2Z—A3—

ROR

RORC

1

—AT—AE—AS—Ad—

v

—A0—Al—A2—Ad—

1

—C—AT—AB—AI—A4—

l

— —AD—Al—AZ—A3—
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M Data transfer instructions

KNENONIC INSTRUCTION CODE | BYTES { CYCLES | DESCRIPTION PSY
ov
LD d9 000000 148 1] ()—d9)
d7d6d5d4d3d2d1do
LD @Ri 00000 1{110 1 | (A)=(Ri
ST 48 000100 1d8 1| (d9)—(a)
d7d6d5d4d34d2d1d0
ST @Ri 0001 01i1i0 1
¥OV #18. d9 001000 1d8 )
d7d6d5d4d3d2d]do
1716i53433i211i0
EOV #i8. aRj 001001150
1716i5i4131211i0
LDC 11000001 [ROM)
PUSH d9 011000 0d8 +1. ((SP))—(d9)
d7d6d5d4d3d2d1d0 ¢
POP d9 (48Y—((SP)). (SPY—(SP)-1

011100 0d8
d7d6d5d 4d3d2d ) "

XCH d8

(d8)—(A)

XCH @Ri

((Ri))—(A)

i:0,1,2,3
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M Branch instructions

ENEMONIC INSTRUCTION CODE | BYTES | CYCLES DESCRIPTION PSY
ov
JNP al? 0o 0 1 all 2 2 {(PC)~—{(PC)+2:
1 al0 a9 a8 (PC11-00)+al?2
aTababadadalalal
JUPF alb 00100001 3 2 | (PC)—als
al5 al4 al3 al2
all al0 a9 a8
aTababadaldaZalal
BR r8 00000 01 2
rirbrordrdr2rir0
BRF rlb 00010001 3
r7rbrordr3rerird
ri5 rl4 rl3 rl2
rll rl0 r9 r8
BZ r8 10060000¢C
1 rTrbrordrdr2risl it =0,
BNZ 18 10010000} (PCIsE(PC)42:
r7rbr5rdrdraricrd, if A4)70,
4 hen (PC)—(PC)+r8
BP d9. b3, r8 0 1 1d8 1526150 (PC)—(PC)43:
d7d6d5d4d3d2d 1 d0 if (d9.b3)=1.
rTrériFdrdrerk then (PC)—(PC)+r8
BN d9,b3. r8 (PC)—(PC)43:
if (dg. b3)=1,
then (PC)—(PC)tr8
DBNZ d9.r8 2 {PC)=—(PC)+3:
(d9)=(d9)-1:
if (d9)30,
then (PC)—(PC)+rg
2 (PCY—(PC)42:
((Ri))=C(Ri))-1 i=0.},2,3:
if (d9)=0.
then (PC)—(PC}tr8
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¥NEMONIC INSTRUCTION CODE | BYTES | CYCLES | DESCRIPTION 'PSW'
CY AC oy
BE #i8, 18 00110001 3 2 (PC)—(PC)43:
i7i6i514i3i2i11i0 if (A)=#i8
rTrbror4rdr2rir0 then (PC)—(PC)tr
if (A)<#i8. :
then C+—1 els
BE d9.r8 001100 1d8 3 2 (PCY—(PC
d7d6d5d4d3d2dld0
rirér5rir3r2risr0

BE @Ri.#i8.r8

001 101ilio

i7i6i5i413i2i1i0
rTrérSrér3rlrird
BNE #i8, r8 01000001
17i6i51413i2i1i0
rTrbr5rdrirlrird ‘ P
if (AY<#is,
thép C—1 else C—0:
BNE d9.r8 01000 0148 C)—(PCH3:

d7d6d5d4d3a2d1do
r7r6r5rdrdrlrl

if (A)¥(d),

then (PC)«—(PC)+r8:
if (AY<<(d)

then C—1 else C—0:

-BNE @Ri, i8.r8

(PC)+—(PC)+3:

if ((Ri))=~#i8.

then (PC)—(PC)ir8:
if ((Ri))<#is.

then C—1 else C—0:

No. 3092-63/67



LCB6104C,86108C

B Subroutlne Instructlons

KNEXONIC INSTRUCTION CODE | BYTES | CYCLES DESCRIPTION PSW¥
cY AC ov
CALL al2 0 0 0 all 2 {PC}—{PC)+2:
1 ald a9 a8 {SP)}+—(8P)+1:
aTabaSadaldalalal {(SP))+—PCT-0:
(SP)Y—(SP)+l:
((SP))}—PCl15+
CALLF alb 00100000
alb al4 ald al?2
all al0 a9 a8
aTababadadalalal
CALLR alb 00010000
aTababadaldaZalal
alb ald4 ald al?2
all al0 a8 a8
RET 10100000k (PE1§-8)+—((SP)):
‘(fS_R”)'—(SP)-l:
'*";g--PCT-O }—({SP)}:
£+ (SP)}—(8P)-1
RETI (PC15-8)+«—((SP)):
{SP)—(SP)-1:
(PCT-0)—((SP)):
(SP)—(SP)-1
M Bit manipulation
MNENONIC CYCLES DESCRIPTION PS¥
CY AC ov
CLRL d8/83 I | (a8 v3)—0
SETL d9.b3 A A1d8 1b2b1b0 1 (d3. b3) 1

'

.d7d6d5d4d3d2d1d0

NOTL d9. b3

1 0 1d8 1b2blb0
d7d6d5d4d3d2d1d0

1 (d9. b3)«—(d9. b3)
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B Other instructions

NNEMON[C

INSTRUCTION CODE

BYTES

CYCLES

DESCRIPTION

PS¥-

NOP

00000000
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Instruction map for the LC86104C, 86108C microcomputer

LO¥ BYTE
HIGH BYTE

2,3

NOP

BR r8

LD 48

CALLR rl6

BRF rlb

ST d9

CALLF alb

JYPF al6

MOV #i8,d9

¥UL

BE #i8.r8

DIV

BNE #i8, 18

BP d9.b3.r8

ADDC @Ri

BN d8, b3, 18

SUB @Ri

SUBC @Ri

NOT1 d9, b3

XCH @Ri

OR d9

0R @Ri

CLR1 d9.b3

AND d9

AND @Ri

XOR d9

X0k @Ri

SET1 d9. b3

clear power control systems, vehicles, disaster/crime- preventlon equipment and
which may dlrectly or mdlrectly cause injury, death or property loss.

subsuduar;eg and distributors and all their officers and employees, jointly and severally, against any
nd all La'lms and litigation and all damages, cost and expenses associated with such use:

N.Q inpose any responsibility for any fault or negligence which may be cited in any such claim or
Iltlgm«an on SANYO ELECTRIC CO, LTD, its affiates, subsidiaries and distributors or any of
their officers and employees jointly or severally,

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

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

+ 3V
1T

VDD

— F—+—CcF1 C 1
) s
¢ ——CF2
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