Ordering number : EN2967

CMOS LSt

[ — L CB6104A

Liquid Crystal Display Controller/

Driver, On-chip 4K bytes ROM and On-chip

168 bytes RAM

8BIT SINGLE CHIP MICROCOME‘_.QT*EQR LC86104A

The LC86104A rmcrocomputer is an 8-bit single chip microcomputg- wit y
chip functional blocks:

- CPU: Operable at a minimum cycle time of 1 microsecopd,
- On-chip ROM: Capacity = 4K bytes
- On-chip RAM: Capacity = 168 bytes
- Dot matrix Liquid Crystal automatic display controllerfdrivr
- Two 16-bit timers/counters

- Seven-source 5-level vectored interrupt system

General purpose applications:
(1) Data bank control ey
(2) Remote controllmg for VCR, Tuner, ar}

(2)
(3)

ay RAM)
‘m’ clock sources. The selectable system

Cycle time vocl)tl?aeg‘:tll'ggge Remarks
Ceramic gCF) oscﬁla -~
1us specifica;ion 4. 5~6. 0V
4 4 S 2. 5~6. 0V
15428 2. 5~6. 0V
366#S,¢f,s;beclf1c lon 2. 5~6. OV
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LC86104A

(4) Current dissipation
a. Basic system operation mode

Current System clock Oscillation 85?;‘;2“5
dissipation source frequency range
9.5mA Typ |ceramiclCRoscllation 1 yMHz | 5. 0V | Display egment,s OFF
Ceramic(CF)oscillation 7 e
1.4mA TYP specification 3MHz
RC (Resistor and Capacitor)
390#A TYP oscillatlon specification 800KHz
b. HALT operation mode
Current System clock Oscillatig
dissipation source frequency ,
Ceramic(CF)oscillation i
3mA TYP specification A&p}gplay segments OFF
| Ceramic(CF)oscillation A
440A TYP specification ’_‘9,.;‘;_‘D13play segments OFF
RC (Resistor and Capacltou)‘f .
150x4A TYP osclllation specification . f Display segments OFF
Crystal (X'tal} oscillatig Display segments OFF and CF/RC
S#A TYP speciflcation oscillation tn idle state
(5) Ports

- Input/output ports: 5
Input/output port sof»tWare
Input/output port

(6) Liquid Crystal Dl,spﬁay Dirivers
- Common drlver pins 5

Mode 0:
Mode 1:

- Two 1 -bLt‘; timers/counters software programmable
13-bit timers/counters
16-bit timers/counters

Mode 2: 8-bit automatic reloadable timers/counters

8-bit unit:
in single-bit unit: 4 ports (29 port pins)

1 port (8 port pins)

»tendaﬁjfe to 200 segments with LC7930 x 4)
tic /duty cycle to 1/8 duty cycle
':-atlc:b’_i s to 1/5 bias
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LC86104A

(10) Interrupt mechanism:
- 7 sources and 5 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) Two oscillation circuits 7
- One for CF or RC oscillation: Generate the system cléeks an
clocks., Note that the CF oscillation or the RC osc'ivﬂatl iy
mask option.
- One for X'tal oscillation: Generate time base Q{ot:k Eiquid ¢
and the system clocks.

(13) Liquid Crystal Display display data transfe
- 2/Fcf, 4/Fcf, 8/Fcf - 256/Fcf
2/Fxt, 4/Fxt, 8/Fxt --- 256/Fxt
One of the display data transfer rates can be
Note: The Fef indicates the oscillation
or the RC oscillation circuit.

Note: The Fxt indicates the oscill
oscnllatlon circuit,

4 by the" mask option.

&

tput by the CF oscillation circuit

followmg manner: _
Ffrm = 1/(display data tfansfe

(14) Standby function
- HALT mode function

1on mode can be released by 1nterrupt request
requeSt signal.,

o freeze both of the CF/RC oscillation and crystal (X'tal)
gsed by the system reset request signal or the "L" level
ript pin (INTO).

arted agam after the HOLD mode is released by the input
n However, in this release operation, it should be kept in mind
o may énter abnormal state due to unstable oscillation.

it, you <an set a desired data in timer/counter 0 to generate a
1) ”kllatlon will become stable for this wait time period.

signal to xhe‘ INT
that program 2
Tt
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Development Support system

The development support system for the LC86104A applications consists of the following
support tools:
(1) User's Manual
LC86104A user's manual
(2) Development support tool manual
LC86104A development support tool manual
(3) Development support tools
(a) Tools for developing the LC86104A application progra
- MS-DOS machine
~ Macro assemblers (M86104.EXE and L86104.EXE)
- Mask option selections program (SU86104.EXE)
(b) Tools for evaluating the LC86104A application system
- Evaluation (EVA) chip: LC86999 ’
- Evaluation (EVA) chip board: TB86104
- Evaluation (EVA) kit: EVA510
Note: MS-DOS is a trademark of Microsoft Cerporation,
Note: The EVA510 board has the same function as‘the EVA410Board-éxcept for the monitor
ROM. :

&
&

User application EVA chip board
system board (EVA510-TB86104)

EVA510 board
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LC86104A

Pin assignment
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LC86104A

Pad assignment

DO0000 O0000000000000000000 0 0 g g g Ship size X x ¥)
868584 82 80 78 76 T4 72 70 68 66 B4 62 60 59 58 57 56 | . '
(187 83 8 79 77 75 73 71 69 67 65 63 5l
[188(s31) (P07)55{3
(189 5407
180
0s1
(92
[J93
94
95
g6
Os7
[J9s
(99
100
101
102
M1(VDD) 44
O2 4300
O3 4203
4 4100
[5¢(cs) 407
3907
38[]
. (P16)370
11 13 15 ‘28 2927 20 31 33 3600
8 7 8 910 12 14746 18 2 24796 28 30 82 3501
O OO0 0 O000CoO0DECEDODOENO00D000000 340
Pad coordinate
Pin Pin Pad Pin value
number number |[number| name
Yum Xpgm - Y x2m
4 6 - 781]| 56 11 |P41|—-1697|-2011
4 | - 941]| 57 12 |P42|—-1537]| |
48. ! -1101]| 58 13 |P43|—-1377 !
49 l —1261| 59 14 |P44|-1217 {
50 l —-1421)| 60 15 [P45|—-1057 !
51 ~2676|—-2011| 61 16 |[P46|— 897 {
52 —2429 ! 62 17 |P47 |- 737 |
53 —2249 ) 63 18 [P30|— 577 |
54 -2068 ! 64 19 |P31|— 417 |
55 —1857|—-2011]| 65 20 |P32|— 257(~2011
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Pin
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LC86104A

Y zxm

~
!

Pad coordinate

value
Xum

=N NN NNNNNMN
WO N OWNW
NMLWM=00 o

— =t

Pin

345012346701234567T1231281201
3332222222111111113TTTTTSFF00
[T T . Ty . o K> 000oa o

-x;‘l?lu and T2 should be left unconnected.

Ty« T o TRy o IR « WY a Y o IR Y QY o Y = DY+ B o TS . B

Pad

OO O~ CAH O NI OO NN LN D~0D
N ANANNNANANNNOMMOMM MMM 0 <t <t <P <o <P <<

number|number| name

Pin

O~~~ NN PO DO N PO 0 D~ N
OO OWO~M~=t= =~~~ 00 WX WVDWVNVDRVIDNNHID

Note: Test ping

onto the printed circuit board (PCB)., Entire package dipping should be avoided for
No.2967-7/61

this purpose.

ed. .
Note: Pin-to-pin soldering connection should be adopted in mounting the QIP 100 package

Note: The chip substrate should be connected with the Vs§ pin or be left unconnect-

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



LC86104A

Pin Description

Pin name -nl: :'::ber I/O Function Description
VSS 9 0 |[Output| Should be connected with the negative sup
VDD 46 Input
POO
! 913 Input/
PO7 |[100 |CWPU
P10 76 Input/ Data can be input/output
b i ; 813 output| unit,
Port pins 76 to 79 cg
P10 76 Input | input pins:
P11 77 Input TO External 51gna1
P12 7 8 | Input
P13 79 Input
P20 69 Input/ Seven-bit mpu’t/ouﬁm ortywit;h 1nternal pull-up transistors.
! } P it/output frofn/to the port in a single bit
P4 output
P26
P27
P30
!
P35
P40 . Elgh bit “input/output port with internal pull-up transistors.
| - be put/output from/to the port in a single bit

,ﬁchronizatlon signal output to external Liquid Crystal Display driver circuit
KI: 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.

Continued on next page.
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LC86104A

Continued from preceding page.

Pin name Elixr;ber I/0 Functional Description
S1 1
l } Output| Segment driver pins to Liquid Crystal Displdy:-..
S40 40
RST 8 4 | Input | Reset signal input pin with an interg% pull
T1 8 5 |Output| Should be left unconnected,
T2 8 6 |Output| Should be left unconnected,
T3 8 7 |Output| Should be connected with
Crystal osclllation input pN . i with the Crystal
XT1 88 Input (X'tal}) resonator with a 32.768kH
Crystal oscillatlon outpat” p | Crystal
XT2 8 9 |Output|(xital) resonator with a 32,768K! uencys ¢
The internal 20pF capat:ltor Is ided beuw en the XT2 pin and the Vgg
in.
Ceramic oscillatio
CF1 91 Input input pin. ‘
Ceramic oscillation
CF2 92 |Output output pin,

No.2967-9/61



LC86104A

Functional block diagram

" 128-byte RAM

b - - e B~ - B - By -
- e e mm e B e
(- SRR Y ]

BB B B B
[N PO I )
Q- o

Interrupt control
circuit

Timing contro!l
clrcult

Divider
circult

Liquid erstal Display
| voltage supply circuit

Y VY PR G L

Liquid Crystal Disp]ayx * »

control circuit

P3DDR PORT3 DATA DIRECTION REGISTER
P3INT PORT1 INTERRUPT REGISTER

P4 PORT4 LATCH

P4DDR PORT4 DATA DIRECTION REGISTER
P4SCR PORT4 SIGNAL CHANGE REGISTER

CAR
DR
CGROX
ACR
DCR

INTERRUPT ENABLE REGISTER
TIXER/COUNTER MODE CONTROL REGISTER
TIMER/COUNTER CONTROL REGISTER
TIXER/COUNTERO HIGH BYTE
TINER/COUNTERO LO¥ BYTE
TIMER/COUNTER1 HIGH BYTE
TINER/COUNTERL LOW BYTE

POYER CONTROL REGISTER

PROGRAM COUNTER

INSTRUCTION REGISTER

MODE CONTROL REGISTER
CHARACTER PITCH REGISTER
CHARACTER NUMBER REGISTER
TIME DIVISION REGISTER

CURSOR ADDRESS REGISTER
DISPLAY RAM

CHARACTER GENERATOR ROM

ALARY CONTROL REGISTER

DIVIDER CONTROL REGISTER

No.2967-10/61



LC86104A

Symbol | Address | Read/Write | Name Initial reset value
- — - Memory space —
1) Program memory (ROM)} space
The LC86000 series microcomputers have a program memory (ROM) space of 64K
bytes. "
(2) Data memory (RAM) space
The LCBG000 serles microcomputers have a data memory (RAM) space of 51,?.7 by
The 512-byte RAM area can be functionally divided into the two areas: 256
data memory (RAM: 000H to OFFH)) and 256-byte speclal function regi
area (100H to 1FFH).
The 256-byte RAM area includes the stack area and the SFR are contal
accumulator {ACC), the program status word {PSW), timers, ports and the 11k
SFR area allows the LCB6000 serles microcomputers to employ the full m
mapped 1/O architecture, r
The first 4 address areas (00H to 03H) in the data memory (R’ \ ) can
the four 8-bit indirect address registers for allowing the ugér‘to malke, an
to the RAM iIn the Indirect address mode, Of the abp¥e’ 4 ind]
reglsters, the flrst two registers with addresses 00H and’ Q1H arglifs
RAM area between address 00H and FFH 1s indirectly a;ce%sed
Index registers are used when the SFR area between address 100H
is Indirectly accessed, .
Bits 3 and 4 of the program status word (PSW)
address registers to select 4 RAM banks. s
The relatlonship between the Indirect address ;‘egisters
and the RAM addresses is shown in the table below_ '
Indirect
l;iStW4 ];lStWB address Function
register
RAM addressing
RAM addressing
0
[ndirect 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 0DH Indirect RAM addressing
1 i
R2 0EH Indirect SFR addressing
R3 OFH Indirect SFR addressing

No.2967-11/61



LCB86104A

Symbol | Address | Read/Write - | Name Initial reset
value
PC — - Program counter 0O00O0OH

The program counter (PC) is a 16-bit register. It is used to point to Lhe .address in the
program memory (ROM}, which stores the next instruction to be e ecuted, . Normally, the
content of the program counter (PC) is incremented by 1 each .Aime one instruction is
executed. However, the PC register will be loaded with predefinedsaddre v
instruction or subroutlne instruction is executed in your applica
In addition to this, the PC content will change according to'i
initial reset request.
The table below shows the contents of the program counter {
operations are performed.

Operation type

Initial reset

External interrupt 0

Timer/counter 0 interrupt

External interrupt 1

Timer/counter | interrupt

Divider circuit/port 1/
port 3 interrupt

JMP “urrent page .

PCl1~00=a1l2

Unconditional | JMPF
branching
operation

Conditlonal branching
operatlon

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

:'?‘rPCl S5~12=Current page, PC11~00=2a] 2

Subrouting .all

operation PC15~00=alé

(PC+2) + (0~+65536)

Name Initial reset

Symbol value

ROM - Read only Program memory -

The program memory is a 4K-byte ROM (4096 x 8 bits). It stores a user application program
to be executed on the LC86104A microcomputer. The whole content of the program memory
(ROM) can be referenced by using the LDC instruction.

N0.2967-12/61




LC86104A

Symbol | Address | Read/Write Name

Initial reset
value

00H |-
RAM ! Read/Write Data memory

7FH

The data memory Is a 128-byte static RAM (128 x 8 bits). Th
(00H to O3H) of the RAM are used as the indirect address
indirect addressing. The first two indirect address re
the four are used for indirect RAM addressing and the remainifg twp
(02H and 03H) for indirect special function register:
addition, these indirect address registers can be ugse
the program status word (PSW) to select 4 banks,

e fi
gis_‘_;_‘ rs (00
"(SFR

Symbol | Address | Read/Write Name

A Initial reset
“value

ACC 100H | Read/Write

00H

MS B

LSB

ACCY ACCS6 ACCS

ACCl1 ACCO

. The accumulator (ACC) is a registe :
~ data transfer and data input/outpu

Note: If the current content o

itself, the data in the accumulator (
happen if you use the LD ACD ins

tor (ACC) is transferred to the ACC
| be .destroyed. For example, this may
n your application program.
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LC86104A

Symbol | Address | Read/Write Name Initial

reset value

PSW 101H | Read/Write Program status word 00X000XXB

MSB

cY AC - IRBK1 | IRBKO

CY:

AC:

IRBK1:

IRBKO: Indirect address registerf‘"bank 0

ov:

Carry flag
The carry flag (CY) is a flag which is set or reset when arltﬁmetic perataon is caf‘r’ied out,
The carry flag (CY) will be set when an addition type lAstructjo
application program and then a carry from the most significdnt bit
reset when an addition type instruction is executed in y i
from the most significant bit (MSB) does not occur.
The carry flag (CY) will be set when a subtraction tyf
executed in your application program and a borrow fo the
It will be reset when a subtraction type or compapison t
application program and a borrow to the most sig’nfflca .
In additlon, the carry flag (CY)} will be affected wh
Instruction is executed in your appllca&iﬂn prgg
multiplication/division type instruction ls executed I

Auxiliary Carry Flag i §
The auxillary carry flag (AC) is a flag whfch ’
instruction is executed in your applicatl

your application program and a carr
addition type instruction is executed’
bit does not occur,

The auxillary carry flag (AC) will |
your application program and 4 :b
subtractlon type instructlon ig ._execut%’
third bit does not occur, :

It will be reset when a
"%Hcatlon program but a borrow to the

Indirect address register

These two bits {IRBKO angd'IRBK;
values for the Indirectfhaddre '
i the fi

registers for Indirect.
indirect address reg{ster
area, For detall d

The overflbw flag (

signed var}abl
Otherwise it
The Qxferflow

& set when a multiplication type Instruction is executed in your
resulted product exceeds 256, It will be reset if the resulted

I flag (OV) will be set when a division type Instruction is executed
n program and the divisor is "0, Otherwise, it will not affected,
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LCB86104A

) Initial
Symbol } Address | Read/Write Name reset value
B 1 0 2 H | Read/Write B register 0O0H
MSB
B7 B6 B5 ‘B4 B3

The B register is paired with the accumulator (ACC) and then uséd w n m;.lltlpl" it
type or division type instruction is executed in your apphgatio;
operations, this register can be used as a general purpose Lzegiste,t; ;

Symbol | Address [ Read/Write Name

TRL 104H| Read/Write Table reference “e“glst

MSB LSB

TRL7Y TRLG TRL5S5 TRL 4

TRL1 TRLO

purpose register when any instruction oth ek L truction is executed in your
application program,

Initial reset

Symbol | Address | Read/Write
value

TRH 105H 00H

MSB LSB

TRH7 TRHE& TRH2 TRH1 TRHO

der . byte is used to hold the high-order byte of a ROM
__gnstru(;tlon. This 8-bit register can be used as a general
A oOther than the LDC instruction is executed in your

application program.
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LC86104A

| ) Initial
Symbol Address‘ Read/Write Name reset value

SP 10 6 H| Read/Write Stack pointer Unpredictable

"MSB

SP7 SP6 SP5 SP4 " SP3

apphcation program,
The stack pointer (SP) will be incremented by 2 whenan inte
the system, and will be decremented by 2 when the RETI insty
of the interrupt servicing routine. Note that the
program execution back to the main routine frgm th
The stack pointer value will become unpredlct“ab‘le a
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LC86104A

: Initial
Symbol { Address | Read/Write Name reset value

PCON] 107H]| Read/Write Power control register | XXXXX000B

MSB

p

1: Enable the INTO HOLD mode release request, Neté tha: t;h INTO req est signal
becomes active when the L level voltage is ap,ered L
program execution will start when tlmer/coumfer
As stated in the preceding paragraph, the Qvérflo
will start the program execution. Thereférs, _
prevent program execution from entering "abn
immediately after the HOLD mode is release
an appropriate data in timer/counter’
execution will be restarted after the
timer/counter 0 elapses. Note 4
requires such wait time period. .
PCONI: Power control register bit 1 \

0: Disable the HOLD mode request.

1: Enable the HOLD mode requesty' T
circuit and the X'tal oseil{atio

tits purp@se you have to set
As a result, program

2/ microcomputer is allowed to
hat is, only the leakage current

e reset "request signal or by applying L level
PCONZ 1. In this case, the HOLD mode
err!upt requests are disabled. If you fall to

voltage to the INTQ»",&F’I?
should be selecteds after .al

mind.

PCONO: Power control eglst
0: Disable the HALT

1: Enable the HALT

mode cap’ be refe;
interrupﬁtg’eqmE ;

ﬂgcept{e‘i by the system,
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LC86104A

Symbol | Address | Read/Write | Name Initial
reset value

1E 10 8 H | Read/Write Interrupt enable control register 0XxXx00000B

MSB LSB

1E7 - - lE4 IE3

IE7: Interrupt enable control register bit 7
0: Disable all the interrupt requests.
1: Enable all the interrupt requests selected by bit
IE4: Interrupt enable control register bit 4
0 Disable an interrupt request from the dnuder

Vectored address 23H
IE3: Interrupt enable control register bit 3

l Enable the interrupt request from tim
IE2: Interrupt enable control register bit 2
0: Disable the external interrupt 1 request.
1: Enable the external interrupt 1 regquest. .
IE1: Interrupt enable control register bit

[EO: Interrupt enable control register btf 0
0: Disable the external mterrupt 0 equy
1: Enable the external mterrupt 1 /
Note: Some interrupt request f]ags» are ay
reset when interrupt req 'ests

(external interrupt 1} ~-- Falling edge

t 1 (external interrupt 0) --- Falling edge

No0.2967-18/61




L.C86104A

. , Initial
Symbol | Address | Read/Write Name | reset value
. Timer/counter control
TCON|110H | Read/Write | o0 |0OH

MSB

TCON7 [ TCONG6 | TCONS [TCON4 | TCONS3

TCONT7: Timer/counter control register bit 7

started,

TCONG6: Timer/counter control register bit 6
0: Stop the timer/counter | operation.
I: Start the timer/counter 1 operation.

TCONS: Timer/counter control register bit 5
Timer/counter control register bit 5 is set. whe 0 outputs an
overflow signal and then automatically resets “servicing routine is
started.

TCON4: Timer/counter control register bit 4
0: Stops the timer/counter 0 operat
1: Start the timer/counter 0 operat

TCON3: Timer/counter control register bit ,
Timer/counter control register b;t;;3 gl an, external interrupt request
signal from the INTI pin is genérated and then efautomatlcally reset when the
interrupt servicing routine is starte s¢ note Keep it in mind that this bit

is automatically reset only wh“en i g edge detection mode has been se-
lected,

TCON2: Timer/counter control reg’isterub
Tlmer/counter control register it

ed“to select a desired INTI interrupt
Cl detec;tlon and L level signal detection modes.
0: Select the L level” sfgnal ,

1: Select the fallmg £dge

triggering an 1ntenrupt g
TCONI: Tlmer/counter\_ contré

As "note’ "hxs bit is automatically reset only if the fallmg
s been’ selected.

; reglster bit 0

1 register bit 0 is used to select a desired INTO interrupt
the falling edge detection and L level signal detection modes.’

eclge detéc”tlon
TCONO: ijeﬂcfoun
Timerfcounte

gna ,gbefore the 1nterrupt request and the L level signal for
‘ript should remain active for more than one machine cycles.
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LCB6104A

. Initial
Symbol | Address | Read/Write Name reset value

Timer/counter mode control

TMOD | 11 1H| Read/Write | rouicrer loon

MSB LSB

TMOD7 | TMOD6  TMODS5 | TMOD4 | TMOD3

TMOD7?: Timer/counter mode control register bit 7
Timer/counter mode control register bit 7 is used to
to the timer/counter 1 gate,
0: Select the unconditional pulse input to the tim BtE
1: Select the conditional pulse input to the timer/coua

pulses are input to timer/counter 1 only if the IN
they are not input to the timer/counter 1.

TMODG6: Timer/counter mode control register bit

Tlmer/counter mode control register bit 6;:_;

1: Select the event counter operation’n

will count up the input clocks frg

TMODS: Timer/counter mode control big' 5
TMOD4: Timer counter mode register bit 4

Mode TMODS

—
- O

TMOD3: Timer/counter mode
Timer/counter mode c
to the tlmer/ceunter

'J_pm tl:fe ‘timer operation and counter operation,

fer operatlon mode. In this operation mode, timer/counter 0 will
“by 1 each machine cycle.

he.éVent.Sounter operation mode. In this operation mode, timer/counter 0
up the input clocks from the TO (P10) pin.

riode control bit 1

mode register bit 0

TMODO | Timer/counter 0 mode

0 0 0 13-bit timer/counter
1 0 1 16-bit timer/counter
2 1 0 8-bit reload timer/counter
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LC86104A

Symbol | Address | Read/Write Name :_2;2?1 value
TOL 112H ]| Read/Write | Timer/counter 0 low-order byte 00H

MSB %
TOLY TOL®G TOLS TOL4 TOLS LO
Symbol | Address | Read/Write Name

TOH 11 4H | Read/Write Timer/counter 0 hig _Aol':der'f"

MSB
TOH?7 | TOH6 | TOHS5 | TOH4

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

TOH

TOL

(2) Mode 1 (16-bit tlmer/co :_ter) :

MS B

12

11

10

LSB

08

00

LSB

00

00

' No.2967-21/61




LC86104A

Initial

Symbol | Address | Read/Write | Name reset value

T1L 113H| Read/Write | Timer/counter 1 low-order byte OO0H

MSB

T1L7Y T1L®6 T1LS TI1L4 TIL3

Symbol Address | Read/Write Name

T1H 115 H| Read/Write Timer/counter 1 hig

MSB

T1H7 T1HE& T1HS T1HA4

Operation modes (selectable by bits TMOD
(1) Mode O (13-bit timer/counter)

MSB

TI1H 12

11

10

LSB

08

T1L 02 01 00

(3) Mode 2 {8+t
LSB

04 03 02 01 00

04 03 02 01 00

No.2967-22/61




LC86104A

Symbol | Address | Read/Write | Name Initial
reset value
PO 1 4 0 H | Read/Write Port 0 latch FFH
MSB
PO7 P06 POS5 P04 P03
Symbol | Address | Read/Write | Name
PODDR | 141H | Write only

Port 0 data direction sregist

MSB

The port 0 data direction register is used to _s"‘?léct £
the input and output modes in a byte unit. /.
1: Qutput

PODDR

0: Input mode

IBUS
WPODDR

IBUS:
IRES:

RP0: Port 0 Read
WPO: Port 0 Write

“Ili erna bus’

Initial*resét’ pulse
PLS: Port latch 'select

WPODDR: Port 0 DDR Write

Port 0 structure
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Symbol | Address | Read/Write Name Initial
reset value
P1 1 4 4 H| Read/Write Port 1 latch FFH

MSB

P17 P16 P15 P14 P13 P1

The following port 1 pins can be used for special signal inpu

Port .

name Special signal input

P13 External interrupt signal input {INT1)

P12 External interrupt signal input (INTO)

P11 External clock 1nput to Timer/counter 1 Tl)
P10

Initial
Symbol | Address | Read/Write reset value
PI1DDR | 145H | Write only 00H

the input and output mode‘sf in a“si
PIXDDR (X: 0 to 7)) S0 it

Symbol Namb Initial
| reset value
P1INT «‘.;\-Bort 1 interrupt control XXXXXX0 0B
MSB LSB
- - - P1F P1C

-=fhls case, the input port pin of port 1 should be set to the input
c€. In addition, the port output latch, and port 1 interrupt control
- ghouid be also set beforehand,

P1C: Port 1 inferrupt control bit
0: Disable the interrupt from port 1,
1: Enable the interrupt from port 1,
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aat
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- B B — e A
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¢ L
& C
R
»
&= =
z 4
A a.
= (ast
> Interrupt request signal
IBUS : Internal bus
IRES : Initial reset pulse
PLS : Port latch select
WP1 : Port 1 Write
WPIDDR : Port 1 DDR Write
WPIINT : P1INT Write
RP1 : Port 1 Read
RPIINT : P1INT Read

Port 1 structure

No.2967-25/61



LC86104A

Initial

Symbol | Address | Read/Write Name reset value

P2 1 4 8H | Read/Write Port 2 latch |11x111118B
MS B “
P27 P26 — P24

Symbol | Address | Read/Write Name

PZDDR | 149H | Write only Port 2 data direct

MSB
P27 P26 - P24
DDR DDR DDR

The port 2 data direction register is used t
the input and output modes in a single bit/wunit
P2XDDR (X: 0 to 4,6,7) 0: Input mode
Note: This register cannot be accessed by a

tput mode
maripulation instruction,

IBUS
WP2DDR

VDD

Option

. ]
O—e

IBUS

IRES

PLS : T

RP2 : Port 2 Read

WP2 : Port 2 Write Port 2 structure
WP2DDR : Port 2 DDR Write !
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Symbol | Address

Initial

Read/Write Name reset value

P3 14CH

Read/Write Port 3 latch

XX111111B

MSB

P35 P34 P33

Symbol | Address

Read/Write Name

P3DDR|14DH| Write only Port 3 data directio
MSB
— P35 P34
DDR DDR

The port 3 data direction register is used to
the input and output modes in a single bit
P3XDDR (X: 0 to 5)

0: Imput mode

Symbol | Address

P3INT|14EH

Read/Write Initial ‘
reset value
Read/Writ XXXXXX00B

MSB

LSB

- P3F P3C

P3F: Port 3 interrupt’
The port 3 inter
pin of port s,/ In this
mode in adyance

rset ] ‘I:Tén an L level signal is applied to an input port
, thesinput port pin of port 3 should be set to the input

bit P3C should _ eforehand.

P3C: Port 3-is

ol bit:
t pt from port 3.
téFrupt from port 3.
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- .
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t L Qrf
? )
R
—1

WP3INT
RP3INT

> Interrupt request signal

IBUS : Internal bus

IRES : Initial reset pulse
PLS : Port latch select
WP3 : Port 3 Write
WP3DDR : Port 3 DDR Write
WP3INT : P3INT Write

RP3 : Port 3 Read
RP3INT : P3INT Read

Port 3 structure
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Symbol | Address | Read/Write Name :‘r:st;?lvalue
P4 150H | Read/Write Port 4 latch FFH
MSB \

P47 P46 P45 P44 | P43

The following port 4 pins can be used for special output fun ‘ﬁlll,zrion

Port pin

name Special output function

P45 Pulse output pin
P44 Alarm output pin
P43 External Liquid Crystal Display driver outpu .-*pin
P42 External Liquid Crystal Display driver outpt
P41 External Liquid Crystal Display driver Qutput
P40 External Liquid Crystal Display driver on: :

Symbol | Address | Read/Write

Initial
reset value

P4DDR| 151H | Write only h register

00H

MSB
P47 P46 P4
DDR DDR D D¢

The port 4 data direction regi
the input and output modes ir
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Initial
Symbol | Address | Read/Write | Name reset value

Port 4
P4SCR|152H| Write only I.‘;:ogristeroutput signal selection | xx 00XXX0B

MSB

— _ P45 P44
-8CR SCR

P455CR: P45 output signal selection bit
0: Select the P45 port latch output,
I: Select the pulse signal output,
P445CR: 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 Select the ] 43 p
1 Select the’ ﬁxternal &
(synchron-’l,z"'atiow
P42 0 i
1
P41 0
1 _ nal L&qmd Crystal Display driver output
'futpul? €L2).
P40 0 *40 port latch output.
1 extergal Liquid Crystal Display driver output
(lazc ignal \cmr.put CL1).

Note: If you are to se’fect tl
bit 0 of the mode c
Note: This register’ ¢annok

"glster_t to activate the character display mode
d/by a bit manipulation Instruction.
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IBUS
WPADDR
WP4

IRES
Q T -
v n

RP4

*P4SCR
*-PLS

o] ©

=
S
¢ L QF
c qQ
R
——
) 1
IBUS : Internal bus

IRES : Initial reset pulse

PLS : Port latch select
RP4 : Port 4 Read
WP4 : Port 4 Write Port 4 structure

WP4DDR : Port 4 DDR Write
P4SCR

Initial
reset value

Symbol | Address

180H
DR l
1A7H

Unpredictable

1 a capa“&!:fiy of 40 bytes (40 x 8 bits). The liquid Crystal Display driver clrcult
ay RAM and then generates dot matrix Liquld Crysta! Display driver signals.
isplay modes avallable on the LC86104A microcomputer: Graphle display mode and |
hic dlsplay mode, every single bit of the display RAM can be used to turn onfoff a
I the character display mode, the {nternal character generator ROM Is used to output
ern to tHe'Liquid Crystal Display drlver circult after recelving a character code already
m the Yiquid Crystal Dlisplay control c¢lrcuit.

The display RAM is g’ st )
receives the display<ddta from “th
There are two types of Liquid€rys
Character display” mode. I e gt
single Liquld Crystal D
a predefined dbt:chara
stored In the display

Initial

Symb ! o ‘ Name reset value

Character generator ROM -

ROM

The character generator ROM (CGROM) 1s a 5600-bit ROM used In the character display mode.
The Liquid Crystal Display contrel clrcult 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
according to the cheracter code output by the control circuit. Finally, the Liquld Crystal Display driver circuit
generates a dot matrix Liquld Crysta! Display driver signals to display a desired character on the panel,

The character generator ROM (CGROM) contents can be defined 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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Symbo! | Address | Read/Write | Name Initial
reset value

MCR 1E0H | Write Only Mode control register XXXX0000R

MSB

- - - - MCR3 MCR

MCR3: Mode control register bit 3
0: Place the Liquid Crystal Display in the OFF stat e, the ssupply
voltage pins (V1 to V5) for Liquid Crystal Display are efeg.;f: ﬂié;‘"ally cennected

with the VDD pin. The common driver pins {(C1 to CB) ‘and gegmet ;
S40) are also electronically connected with the ij)[) 2
I: Place the Liquid Crystal Display in the ON stat;e In Hh
1_: y

To control display brightness, add a resls; -
MCR2: Mode control register bit 2
MCRI1: Mode control register bit 1
Mode control register bits 1 and 2 (M
display operation. The cursor display
that these two bits can be effective
0).

Cursor
display

0 0 OFF

MCR2 [ MCR1

tate: /The cursor Is displayed under the display
E:hargcter specified by the cursor address reglster
CGAR)

#|'The display character specified by the cursor
ef] address register (CAR) will blink, Black-White
blinking mode,

The cursor is displayed under the display
character specified by the cursor address register
{CAR) and then blinks,

splay miode
'dispfay mode uses an internal character generator ROM to generate a

“pattern, The dot pattern is generated according to a character code

he /di,s‘blay RAM.

display mode

E“ach bit ofthe display RAM is used to turn on or off a single dot of the Liquid
Crystal DgSplay panel.

Note: This reglst’er cannot be accessed by a bit manipulation instruction.
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Symbol Addrgss Read/Write | Name Il'gis'g?lvalue :
CPR 1E1H| Write Only | Character pitch register X000x0008B
MSB LSB

- CPR6 CPRS CPR 4 -

CPRG6: Character pltch register bit 6
CPRS5: Character pltch register blt 5
CPR4: Character pitch register bit 4

Character display mode: These character pltch register bits are used to s cl’fy the

e «

in the vertical directlon (Vp).

Graphic display mode: These character pltch register bits have no slgnl;icance.
The table below shows the relatlonshlp between the combinations of th

character.

CPR2: Character pitch register
CPRI: Character pltch reglste
CPRO: Character pltch registe N
Character display mod’g,"These" :
In the horlzontal directlon (H
Graphlc display mode These
bits of each dlsp[aj RAM#;
The table belovf shows

Note: Hp values 1 through 3 cannot be specified. Please keep it in mind,
Note: This register cannot be accessed by a bit manipulation instruction.

CPR6

CPRb5

0

Hp

Not assigned,

Not assigned.

Not assigned.

4

8

hese blts and the'¥grtical nimber of bits per
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Initial

Symbol | Address | Read/Write | Name ‘reset value

CNR 1E3H|{ Write Only | Character number register XX000000B

MSB LSB

- — CNRS CNR 4 CNR3

CNR5: Character number register bit 5
| |

CNRO: Character number register bit 0

Character display mode: These character number r
the number of characters in the horizontal dlrecfmn
Graphic display mode: These character count register
number of bytes in the horizontal direction (HLT) The
horizontal direction can be calculated by (Hp/

The table below shows the relationship be
Hn,

CNRS

Note: This register c .accessed by a bit manipulation instruction.
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Symbol | Address| Read/Write | Name Inttial
reset value
TDR 1 E4H | Write Only Time division reglstef XXXXX000B
MSB
TDR2: Time division register bit 2
TDRI1: Time division register bit 1
TDRO: Time division register bit 0

ar ter lines
lines are

These time division register bits are used to specif
in the vertical direction (Nx). Note that these/ ve
controlled by time divislon technique. The reciprocal
duty cycle, The total number of display dots ép
can be calculated by (Hp x Hn x Nx).

TDR2 | TDR 1 TDROhneﬂonnt("

0 0 0

No.2967-35/61




LCB86104A

. Initial
Symbol Address | Read/Write Name rese? value

CAR 1 E5H | Read/Write | Cursor address register
MSB

XX000000B

- | - CARS5 | CAR4 | CAR3

CARS: Cursor address reglster bit 5
l l
CARQO: Cursor address reglster bit 0 .
Character dlsplay mode: These cursor address register blts are used’té spec
content will be displayed on the Llquid Crystal Display panel markéd by

displayed under the display character and that the cursor display’ I3 co
{MCR).

: R&Mﬁ"‘l;ddress whose

: Note .that the cursor is
he mddeé control register
Graphic display mode: These cursor address reglster blts havejéifs;g"?élgnlff
The table below shows the relationshlp between the combingﬂgﬁs of _th

CARS

B[I[/W s37
B[ M ss3s
[(J[ ]I s3s
B[] sao0

L]
H
N
0 Il
_ Iy
_imimim)
]

00000 . ooooo
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Graphic display mode

- N M < (O[\CO(DS

nnwn nwm v nn n n wn

L Feru g 7o

L i J

!\/‘LSB MSB—\ /l
cl-JUUDUDL Jogdd
c2 | OO0 OOOgO
c3 | OO0O0O0O OOoOoog
cs *000O0 00000
cs TOOOO0O OOOOO
ce | OODOO0O OoOQOog
c7 | DOOO0O OCBDOQ
ce-O0O0000 OoOoor

| Content of display
RAM address 1A3H

Content Qf dxsplay
address,“184H

C@ntent of display RAM |

address 1A7TH

Character display mode

Character display
dot pattern gene-
rated by the

to the content of
display RAM ad-
dress 181H.

to the Gontent of
display RAM ad-
dress 180H.

The cursor is
displayed because
01H and 0AH have
been set in the
cursor address
register and the
mode control
reglster, respec-
tively,

Character display
dot pattern gene-
rated by the
CGROM according
to the content of
display RAM ad-
dress 187H.
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Hp, Hn, Vp, Nx and Liquid Crystal display

Symbol| Name Meaning

H Hotrizontal Character pitch in horizontal
p character pitch | direction

Character display mode: Character count per line|
Hn |Horizontal (or in horizontal directlon).
character count |Graphlc display mode: Byte count per line
(or In horizontal direction).

Vertical

Yp character pitch Character pitch In vertical direction’

N x Vertical character

line count Display duty cycle

Bias modes

Note:

Set port pin PXX
panel. In this case, set
the PXX pin tothe

tgveff v?her}gy u are to turn on the Liquid Crystal Display
.af: the 6de control reglster (MCR) first and then set

‘n of; L_-t"he Liquid Crystal Display panel. ‘
ove’ procedures, excessive current at about ImA will be
en the display panel is turned on/off.

If you do no ;
dissipated:'by the’LSI 1
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Initial

Symbol | Address | Read/Write Name reset value

ACR 1FCH | Write Only Alarm control register PDOX00000R
MSB
ACRY ACRS6 - ACR4 ACRS3

ACR7: Alarm control reglster bit 7
0: Disable the pulse output to sound an alarm tone
I: Enable the pulse output to sound an alarm tone
Note: The pulse output reverses its polarity by an. :
counter 0 if alarm control register bit 6 (ACRﬁ) has.
ACRG: 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,
ACR4: Alarm control register bit 4

ACRO to ACR3.
1: Select the fundamental frequenc
ACRO to ACRS3.
ACR3: Alarm ‘control register bit 3

signal.
ACR2: Alarm control bit 2

0; Disable the comhinati

(fundamental frequeﬁcy sel

i: Enable the combmation of

(fundamental frequenc

ACRI1: Alarm control reglster

0: Disable the camblna,&

(fundamental j'requew.:y

1: Enable the combi

(fundamam;‘él fré

ACRO: Alarm conu‘o] regl

frequéncies of 32Hz, 4Hz, and 4kHz or 2kHz
ACR4) to sound an alarm tone.
al frequencles of 32Hz, 4Hz, and 4kHz or 2kHz
b ‘CR4) to sound an alarm tone,

_of the slgnal frequencies of 4Hz, 1Hz and 4kHz or 2kHz
ected l:)y ACR4) to sound an alarm tone.
of the’ signal frequencies of 4Hz, 1Hz, and 4kHz or 2kHz
Ay sele.cved by ACR4) to sound an aIarm tone.
bit 0 ¢

0; Disablé the combli tion of, f:he signal frequencies of 32Hz, 4Hz, IHz and 4kHz or
' 2kHZ {fundamenta frequency selected by ACR4) to sound an alarm tone.

1: Enable th ©o natlon of the signal frequencies of 32Hz, 4Hz, 1Hz, and 4kHz or

xﬁode. In addition, bit 4 of the port 4 output signal selection
CR} “g¢hould be set to "1
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Initial

Symbol | Address | Read/Write ! Name
reset value

— — — CF/RC oscillation circuit -

The CF/RC oscillation circuit is composed of the CF1 and CF2 pins
or RC oscillator, The ceramic oscillator or the RC oscillator can &
option, ;
The CF/RC oscillation signal can be as the system clock sig__
Display timing control signals.

The figures below show the example CF nd
oscillation circuits.

CF 1

L
T

CF 2

CF oscillation
circuit

Initial
reset value

Symbol Address

- XTAL ;séillatlon circuit -

posgﬁiﬁf the XT1 and XT2 pins, and the Crystal (XTAL)
okiis provided between the XT2 pin and the VSS pin. The XTAL
| as theé timer base clock signal, system clock signal, and

The XTAL oscillatlcm Lircuf
resonator, The cap "citor af 2
oscillation signal’¢an
the Liquid Crystal Dis
The Liquid Crystal
oscillation ciréult

ﬁﬁ: XT1
- —
—E XT2

XTAL resonator oscillation circuit
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Symbol | Address | Read/Write | Name Initial
reset value

DIVR — — Divider circuit 000O0H

The divider circuit receives the signal frequency output from the 321;}1 “QET‘AL resonator
oscillation circuit and then divides its input signal. This divider circuit>
counter with 15 output taps. The outputs from the divider circuits¢

time base clock and alarm tone signals to the system.

Symbol [ Address | Read/Write Name

DCR 1 FDH | Read/Write

MSB

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

1: Enable the divider circuit to divi

XTAL resonator oscillation circuit

DCR1: Divider circuit control register bit

The DCRI is used to generate e_m nt .+ This bit 1s set by an overflow
signal from the divider circuit .€ S00 'seconds with the DCRO = 1, Please
note that the DCRI1 is not reset when;t terrupt’ ;equest is accepted by the system

and thereby must be reset wi hin f
DCRO: Divider circuit control reg;ster bit
0: Disable the DCRI1 to bg set bi.an -

500 milliseconds. E
1: Enable the DCRI1 to
milliseconds.

ignal from the divider circuit every 500

Initial
reset value

Symbol | Address

OCR XXXXXXX0RB

1F Eﬁf‘

LSB

- - - OCRO

C g;sclllation circuit,
RC ,qscillatlon circuit,

oscillatlon _c"pﬁlt. If you do not follow this advice, the system may enter the
abnormal-run‘ state. Please keep it in mind.
Note: This registér cannot be accessed by a bit manipulation instruction.
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Symbol

Address

Read/Write

Name

Initial
reset value

SCR

1FFH

Write Only

System clock control register

XXXXXXX0B
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User mask options
The following user mask options are available on the LC86104A microcomputer.

User mask optlon Optlonal ltems Description
CF/RC osclllation - CF oscillation Select the CF oscillation clrcuh';mth the CF1 and
circult selection circult CF2 pins or the RC oscillati reuf
- RC oscillation CF1 and CF2 pins
circult
Liquid Crystal Display - XTAL osclllatlon Select elther the XTA
controller clock source circult ' CF/RC osclllation clfcult ass
selection - CF/RC oscillation " Display controller Giock 50
circuit

Liquid Crystal Display - 11
controller clock divi- - 1/2 Display control,ler cl
sion rate selection - 1/4 allows the dlvlder
- 1/8 qu
- 1/18
- 1/32
- 1/64
- 1/128
Port 0 pull-up transistor - Puli-up circuit
{resistor) selection selection
- Non pull-up circuit
selection
Port 1 pull-up transistor - Pull-up clrcuit |

{resistor) selection selectlion

Port 2 pull-up transistor
(resistor) selection

Sélect the port 3 input clrcuit type from the
gpull-up Input circult conflguration and the open
put clrcuit conflguratlon.

Port 3 pull-up transistor
{resistor) selection

Port 4 pull-up transistor

Select the port 4 Input circuit type from the
{resistor) selection

pull-up input circuit conflguration and the open
input circult conflguratlon.

optibm 'Plgasa"inéte that the pull-up resistor cannot be selected in a port bit unit
by the option,
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LC86104A Electrical characteristics

M Absolute maximum ratings/Vss = 0V and Ta = 25°C

Limits

perature range

Parameter Symbol Pins and Conditions
Supply
voltage vDD
Input VIN
voltage
Peak output [OP Input/output ports. Qutput
current current per pin,
Average output [OA Input/output port. Averageé -outpu
current current per pin for 100 millisegonds mA
Output
current 1 E10AI mA
Output Ports 1, 2,
current 2 EITOA2 current, mA
Power dissipa- _ o
tion (MAX,) |TFdmax|Ta=-30°C 400 |mw
Operating tem- _ .
perature range Topr 30 +70 ¢
Storage tem- Tstg —55 +150 | ¢
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B Recommended operating voltage range/Ta range = -30 °C to +70 °C.

VDD range = 2.5V to 6.0V. Vg§ = OV,

Parameter Symbol Pins and Conditions
Operating supply] VDD 1 12S=ETCYC=3664S
voltage range
VDD2 [4xS=TCYC=3664¢S
RAM and register
HOLD voltage VHD hold voltage
All input port pins
. VIH1 |[except for the RST pi
Input high
voltage
VIHZ2 [RST \'
All input port pii 0. 3
VIL1 for the RST vDD A%
Input low
voltage 0. 25
VIL2 VDD Vv
FOSCI1 13 MH z
FOSC2 3.5 |MHz
Oscillation fre- '
uency range
quency rang 0.4 8, 1.2 |MHz
?(Crystal oscillation)] 30 32 34 KHz
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M Electrical Characteristics/Ta = -30 °C to +70 °C., VSS = 0V

. Limits Unit
Parameter Symbol Eg‘: die;:?gns
Min|Typ|Max
VOH1 All output pins VDD=4. 5V A
Output high TOH=-1. 0mA )
voltage
VOH2 All output pins VDD=2. 5V 0. \Y
IOH=—=0. 3mA}
VOL1 All output pins VDD=14
iOL=+4
Qutput low
It
voitage VOL2 All output pins VDD,
10L
RP1 All input/output pins
VDD=5V, VOH=0. QVBI
Pull-up RP2 All input/output mns
transistor '
resistor RP3

RP4

Hysteresis | VHYS 0. 1 v
voltage VDD

Input leak

current | TLTI 1. 0| #A
Pin

capacitance CP 10 PF

SVfFXT 32KHz
IZMHZ

f_rystal Display OFF 0.7/1.1|{ma
5V, FXT=32KHz
80 0KH z

L juid Crystal Display OFF 35 165 | uA
‘¥DD= S5V. FXT=32KHz
'FCF=FRC=0Hz

Liquid Crystal Display OFF ,VDD=2.9V 1.4(2.2|mA
FXT=32KHz, FCF=3MHz

T*4.0D5 | Liquid Crystal Display OFF 3901615/ A
VDD=2. 9V. FXT=32KHz
FRC=800KHz

IDD6 Liquid Crystal Display OFF 15 4 2 | xA
VDD=2. 9V, FXT=32KHz
FCF=FRC=0H:z
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Limits
Parameter Symbol Pins and Conditions Unit
‘ Min Typ |[Max
I1DD7 Liquid Crystal Display OFF, VDD=5V
| FXT=32KHz
FCF=12MHz
IDD8 Liquid Crystal Display OFF, VDD=5V
FXT=32KHz
FRC=800KHz
IDD9 Liquid Crystal Display OFF,
dissipation FXT=32KHz
during HALT FCF=FRC=0Hz
operation g
IDD1 0 | Liquid Crystal Display , OFF 440|705 uA
FXT=32KHz., £#CF&
[ DD 11 | Liquid Crystal Display OF 501240 uA
FXT= 32KH£
FRC=80 0 K H
IDD12 , VDDL2.9v

Current dissi-
pation during
HOLD operation

Liquid Crystal
Display current

com;ro! rgﬁg%st'-’”
curtent vglue
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Limits '
Parameter Symbol Pins and Conditions Unit
‘ Min Ty p Ma x
VDD-Ci | VD1 | | -15 micro Ampere per C pin
voltage drop VDD=2,9v
(i :1~8)
VX-Ci | VD2 | |-15 micro Ampere per C pin
voltage drop VDD=2.9V
(X1, 4)
(i :1~8)
VDD-Si | VD3 | -15 micro Ampere per S . 120 mV
voltage drop VDD=2.9V
(i t+1~40)
V1 output | VV1 L Dp=z.2V, Vosov 0. 85| v
voltage q y & VDD
V2 output VV2Z 0. 65| V
voltage VDD
V3 output VV3 0. 45| V
voltage VDD
V4 output VV4 0. 25| V
voltage VDD
30 mS
Oscillation
start time 30 mS
period
10 S
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CF 2

1

CF 1
L]
C
€

C
=

Figure 1. CF oscillation circuit

Table 1. Recommended ceramic 0SC

1

2

<L.

Oscillator type Producer Osciltator
Murata 33?1? 33pF
12-MHz ceramie Orichip | Onchip
oscillator Kyocera 33pF 33pF
Murata 33pF 33pF
3-MHz ceramic On chip On chip
oscillator 3
Producer Oscillator C3
Daiwa Sinkuy DT-38 22pF
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CF 1 CF2

~_C
L

Figure 3. RC oscillation circuit

i}

VDD
Stable
oscillation
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 s zero and the
Crst is 0.1 micro Farad. The reset
time period should be longer than
the CF/RC oscillation start time
period (Tsst). With this always in
—l mind, select the Crst constant.

Figure 5. Reset circuit
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Instruction set for the LC86104A microcomputer

Abbreviations

ACC(A) : Accumulator

B i B register

CY{(C) i Carry flag

AC : Auxiliary carry flag

ov : Overflow flag

PC ¢ Program counter

ROM : Program memory

RAM : Data memory

SFR i Special function registér

PSW : Program status word

TRL : Table read register 1

TRH : Table read registe

3 : Stack pointer

Fl : Port 1

P2 i Port 2

P3 : Pore 3

P4 : Port 4

Ri the current bank {part of
Rj -iihin the current bank (part of

ddressing data

Indicapes” the contents.
“Datadtransfer and its direction
Logt AND

: E gical OR

Addition

Subtraction

Sets a bit to 1.

Sets a bit to 0. .
Binary digit contents (0 or 1)
Sets all bits to Q.

Carry : Carry for upper digits
Borrow : Borrow from upper digits

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

Rumber of cycles (CYCLES) : Indicates the number of CPU basic instruction cycles
required by the execution of an instruction.
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M Arithmetic operations instruction

MNENONIC INSTRUCTION CODE | BYTES DESCRIPTION PSK
CY | ac | ov
ADD #i8 10000001 2 (A)—(A)+#i8
i7i6i5i418i2i1i0
ADD d9 100000 1d48| 2 (A)—(A)+(d9)
d7d6d5d4d3d2d1d0
ADD @Ri 10000 1ili0| 1
ADDC #i8 10010001 2 @)
i7i6i51413i2i1i0
ADDC d9 100100148 2 O
d7d6d5d4d3d2d1d0
ADDC @Ri 1001 01i40| 1 MFC)+H(RD) O| 0|0
SUB #i8 10100001 Ol O} O
i7i6i51413i2i1i0
SUB d9 101000 1d8 |, OO} O
d7d6d5d4d3d2d1d0
SUB @Ri —(A)-((Ri)) O NONING
i:0,1,2.3
SUBC #i8 (A)—(A)-(C)-#i8 Ol O | O
SUBC d9 (A)—(A)-(C)-(d9) | O O
SUBC @Ri (AY—(A)-(C)~((Ri)) OO | O
i:0,1,2,3
000 18| 2 (d9)—(d9)+1
hd4d3d2d1do
1 ((R1)Y—((Ri))*1 i:0.1.2,3
DEC d4 0417 2 (d9)—(d9)-1
«d7dbd5d4d3dad1do |
DEC @Ri 011101itli0| 1 ((Ri))—({(Ri))-1 i:0.1,2.3
NUL 00110000 1 (B), (A)+~(A)X(B) O C
DIV 01000000 1 (B). {A)—(A)/(B) O O
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B Logical operations instruction

INSTRUCTION CODE

ROL

HNENONIC BYTES | CYCLES | DESCRIPTION PSH
ov
AND #i8 11100001 2 1| (—=tis
i7i6i514i3121110
AND d8 1110001d8| 2 | )—()Ad9)
d7d6d5d443d2d140 ‘
AND @Ri 11100 1ili0
OR #i8 11010001
{716151413121140
OR d9 110100 1d8
47d6d5d4d3¢2d1d0
OR ORi 11010 1i1i0
XOR #i8 11110001
i7i6i514i3i2i1i0
XOR d9 111100 1d8
d7dBd5d4d3d2d1d0 u
XOR @Ri 111101ili (Ao ((RD)) 1:0,1.2, 3

—AT—AB—AS—A4—
! 1
~+A0—+A1—A2—AJ—

ROLC

-Ce-ATAB—AS—A4—
l 1
— —A0-~Al—AZ~A3~

ROR

RORC

~AT—A6—AS—Ad—
! !
—A0—Al—A2—A3—

—C—oATAE—AS— A4 —
1 !
— —ADAl—AZ—AB—
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[l Data transfer instruction

INSTRUCTION CODE

MNEMONIC BYTES | CYCLES | DESCRIPTION PSK
oy
LD d9 0000001d8| 2 1| (—w
d7d6d5d4d3d2d1do
LD @Ri 00000 1ilio| 1 1| (=i
ST a9 000100148 2 1| @9y—w
d7d6d5d4d3d2d1d0
ST @Ri 000101i1i0] 1 1
¥OV #i8, d9 0010001d8) 3 2
d7d6d5d4d3d2d1d0
i716i514i312110
MOV #i8, BRj 00100 141j0
i716i514312i110
LDC 11000001
PUSH d9 011000048
d7d6d5d4d3d2d1d0
POP d9 011100 0d§ 15— ((SP)), (SP)—(SP)-1
d7d6d5d443d2d1d0
XCH d (d8)—(A)

XCH @Ri

((Ri))—(A) i:0,1,2,3
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M Branch instruction

MNENONIC

INSTRUCTION CODE

DESCRIPTION

PSK

CY AC

ov

JYP al2

0 0 1all
1 al0 a9 a8
aTebabadaldalalal

{PCY—(PC)+2:
{PC11-00)«al2

JNPF alb

00100001
alb ald ald al?2
all al0 a8 a8
aTababadalalalal

(PC)—alb

BR r8

BRF rl16

00010001
r7rbrordrir2ricd
rl5 r14 ri3 rl2
rll r10 r9 r8

BZ r8

10000000
rirbror4rdrerlird

BNZ r8

10010000
rirbrbrdr3rlr

BP d9, b3, 18

01 1d8 leblb
d7d6d5d4d3d2dlq%

(Pc.;—(PC)+2
if AA)=£0,
then (PC)«—{(PC)+r8

(PCY—(PC)+3:

if (d9,53)=1,
then (PC)«—(PC)+r8

BN d9.b3.r8

{PC)+—(PC)+3:
if (d9, b3)=*1.
then (PC)—(PC)4r8

DBNZ d9.18

(PC)+—(PC)+3:
(d8)=(d9)-1:

if (d9)70,

then (PC)—(PC)+r8

DBNZ éﬁmh

r7r5r5‘4r3r2r1r0

(PC)—(PC)+2:

((R1))=((Ri))-1 i=0. 1,2, 3:

if (d9)==0.
then (PC)—{PC)+r8

Continued on next page.
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Continued from preceding page.

MNEMONIC INSTRUCTION CODE | BYTES | CYCLES | DESCRIPTION PS¥
CY AC ov
BE #i8 r8 00110001 3 2 (PCY—(PC)43:
i7i6ihi4i3i2ili0 if (A)=#i8,
r7r6rorar3r2rird then (PC)+«(PC)+r
if (A)<#i8,
then C—1 elgé £—0
BE d9, r8 001100 148 3 (PC)‘—(PC)+B§
d7d6d5d4d3d2d1d0
r7r6rordrdrerird
BE @Rj, #i8.r8 001101j150| 3
' 17i6151413121110
rirbror4{rdrérird
BNE #i8.18 01000001
i7i6i5i4i3i2il1i0 : @)
r7r6ror4r3rlrird hen, 1P‘C)'—(PC)+r8
if w <#i8,
the'n C+—1 else C+0:
BNE d9,r8 010000 1d8 PC)*—(PC)+3:
d7d6d5d4d3d2d1d0; if (A)#(d), O
r7r6r5r_4" f2r then (PC)—(PC)+r8:
if (AY<<(d),
then C+1 else C+0:
BNE @Rj.i8. r8 2 (PC)—(PC)+3:
if ((R3))FHi8, @

then (PC)—(PC)4r8:
if ((Rj))<#i8,

then C+1 else C«0:
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M Subroutine instruction

NNEMONIC INSTRUCTION CODE | BYTES | CYCLES | DESCRIPTION PSF
CY | AC | oV
CALL al2 0 0 0 all 2 2 (PC)—(PC)+2:
1 al0 a9 a8 (SP)—(SP)t1:
aTababadaldalalal ((SP))+~=PC7~0:
(SP)—(SP)+1:
((SP))«PC15-8:
(PC11-0)+al2 &
CALLF al6 00100000| 3 9 | (PC)—(PC)+d
al5 ald al3d al? (SP)«=(SP)#1:
all al0 a9 a8 ((SP))<PC7-0
a7abaSa4n3a2alal (SP)<#(8P)+
((SP)J—P
(PCY—alb
CALLR alb 00010000
' aTababadaldalalal
alb ald alld al2
all al0 a8 a8
|
b
RET 10100000
| A§P)—(SP)-1
RETI (PC15-8)«—({SP)):
(SP)—(SP)-1:
(PCT~0)—((SP)):
(SP)—(SP)-1

d7d6d5d4d3d2d1d0

NNENONIC CYCLES | DESCRIPTION PS¥
Y | ac | ov
CLRL d9 d8 1p2bib0 | 2 1| (d9.b3)0
p d5d4¢3d2d1d0
SETL 9. B3, 1 ¥a8 1026160 | 2 1| (@9, b3)e1
) d7dpd5d4d3d2d1d0
NOTI d9. b3 0 1d8 1620100 | 2 1| (49, b3)(29. b3)
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B Other instructions

NNEMONIC

INSTRUCTION CODE

BYTES

CYCLES

DESCRIPTION

PS¥

00000000
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Instruction map for the LC86104A microcomputer

LOV BYTE 0 1 2,3
HIGH BYTE
0 - NOP BR r8 LD d9
1 CALLR rlé BRF rl6 ST d9
2 CALLF alb JUPF alb MOV #i8,d9

3 : ¥UL BE #i8,r8

i DIV BNE #i8.18

5
6 PUSH d9
- — e BP d9,b3.18

7 POP d9 B " DEC @Ri
8 ADD @Ri

BN d9, b3, r8
9 ADDC @Ri
A SUB @Ri

NOT! d9, b3
B SUBC @Ri
C XCH @Ri

CLR1 d9, b3
D OR @Ri
E AND @Ri

SET! d9. b3
F XOR @Ri

fuglear power control systems, vehicles, disaster/crime-prevention equipment and
which may directly or indirectly cause iniury, death or property loss.

ot p‘ose any responsibility for any fault or negligence which may be cited in any such clalm or
litigition on SANYQ ELECTRIC CO, LTD, its affilates, subsidiaries and distributors or any of
their officers and employees jointly or severally.

W information {including circuit diagrams and circlit parameters) herein is for example only, it is not guarant-
eed for volume production. SANYQ 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 (1)

Unit (resistance: {1, capacitance: F)
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Example application circuit {2)

Note: You have to set the
Liquld Crystal Display
operatlon mode to the
character display mode Lf
you are plannlng to em-
ploy several LCT930N {as
the slave display panel)
to expand digit display,

L/R1
L/R2
CLKLa
CLKsr
RDATA?2
M
LDATAZ2
RDATA1

CH2-BP
Vss

Y40

VEE

i

Unit (resistance: 02, capacitance: F)
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