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30448 CMOS LSI
4-Bit Single Chip Microcomputer
— On-Chip LCD Driver, 12K/16K-Byte ROM, 1K-Bit RAM

The LC5863H/64H are CMOS type 4-bit single chip microcomputers with internal 6K/8K-byte ROM, 1K-bit RAM

and LCD driver. The internal functions of the LC5863H/64H microcomputers can operate at low voltage
level.

Applications:

- Control and LCD display for cameras, CDs and tuners

- Remote control for VCRs, tuners, and the like

- Control and LCD display for small-sized measuring instruments and measuring equipment in medical field,
and,

- Control and LCD display for electronic appliances with LCD display function, particularly for household
products driven by dry battery

Features:
The LC5863H/64H 4-bit single chip microcomputers are highly advanced models of the LC5800 series
microcomputers, and have the following features,
(1) Faster cycle time
- Vpp = 4.5 to 6.0V: 2 microseconds
- VDD = 2.2 to 6.,0V: 10 microseconds

(2) Lower current dissipation
- 4MHz-CF oscillation (5.0V): 600 microamperes (typ.) (HALT mode) 1.7 milllamperes (typ.) (basic
operation mode with cycle time = 2 microseconds)
32kHz-X'tal osclilation (3.0V and CF stop): 4.0 microamperes (HALT mode), 20 microamperes (typ.) (basic
operation mode with cycle time = 122 microseconds)

(3) More advanced timer function
- 2-channel 8-bit timer counters (usable as event counters)
- Time base clock timer (clocking)
- Watchdog timer

(4) Improvement in standby function
- Clock standby function (HALT mode): low speed mode {low current dissipation)/ high speed mode selectable
in application programs
Full-scale standby function (HOLD.mode)

HALT/HOLD mode release function by external interrupt terminal, input port (max. 9), and serial
I/0

t

(5) More advanced /O function
- External interrupt terminal
Input and Input/Qutput terminals (max. 9) with HALT/HOLD mode release request signal inputs
Input port terminals (max.24) with software-controllable input resistors: The input resistors (pull-up
and pull-down resistors) can be selected by mask option.
Internal prevention circuits for input port floating {max. 25)
LCD drivers: 4 common output terminals and 35 segment output terminals
20 general purpose I/Q port terminals
6 general purpose input port terminals
39 general purpose output port terminals (Al LCD segment port terminals selected as general purpose
output port terminals)

- 8-bit serial input/output port (Input terminal, output terminal and timing clock terminal)
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5249TA/Q148TA, TSI No.2841-1,747
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T-49-19-04
Functional averview

- Internal ROM: 4096 x 16 bits (LC5864H), 3072 x 16 bits {LC5863H). Internal RAM: 256 x 4 bits
- Single stepping of all instructions
Cycle time and operating voltage range
2 microseconds -- Vpp = 4.5V to 6.0V
10 microseconds -- VpD= 2.2V to 6.0V
122 microseconds -- Vpp = 2.0V to 6.0V
- HALT/HOLD release function and useful interrupt function
a. 8 types of HALT release functions
b. 7 types of HOLD release functions
c. 7 types of interrupt functions (usable as external interrupt)
d. 8-level subrautine nesting (including interrupt levels)
e. Internal watchdog timer function
Hardware design for improving processing capability
a. Internal segment PLA circuit and internal segment decoder: The relationship between LCD driver output
and segment numbers of the LCD panel is established by the internal hardware logics, without software
control. Note that the LCD driver output terminals can be selected as the general purpose output port
terminals, :
b. Internal 8-bit synchronaus-mode serial input/output circuit
c, Two internal 8-bit read/write timers (usable as event counters)
d. Working area: All the RAM area can be used as the working area (RAM bank register technique).
e. Internal RAM data pointer
f. Internal clocking oscillator and 15-level divider (also used as the alternating frequency generator for
LCD display)
- Versatile LCD pane! driving output terminals (35 terminals)
Drivable LCD pane!l type Number of segments drivable Number of common terminals

s

1/3 bias-1/4 duty ------------ 140 segments  =-=-~------ 4 COM terminals
1/3 bias-1/3 duty ------------ 105 segments = ----- ---- 3 COM terminals
1/2 bias-1/4 duty --=--------- 140 segments  —-=====-v-- 4 COM terminals
1/2 bias-1/3 duty -----=ca-=em 105 segments = =------—-—- 3 COM terminals
1/2 bias-1/2 duty -------=---- 70 segments  ---=-eeeeae 2 COM terminais
Static 35 segments  —--eesvee-- 1 COM terminal
a. The LCD driver output terminals can be also selected as general purpose output terminals.

C-MOS type output terminal 35 output terminals (max.)

Pch type output terminal 35 output terminals (max.)

Nch type output terminal 35 output terminals (max.)

- Versatility in oscillator selection: Various system types can be designed.
a. Crystal oscillator (32kHz/65kHz/38kHz): Time base clock, system clock and LCD alternating frequency
b. Ceramic resonator oscillator (400kHz to 4MHz): System-clock and timer/serial counter clock
c. RC oscillator {(200kHz to 1MHz): System clock and timer/serial counter clock
d. External clock: System clock and timer/serial counter clock

Delivery form: Package (QIP-80) and chip

Case outline 3044B-Q80AIC
{unitimm)

xS

SANYO: QIPSOA
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Application development support tool systems

The following support tool systems are provided in order to develop applications for the LC5864H
micrecomputers,

1. Software support tools -

(1) Cross assembler and mask option seiection program for the SDS-410 (CP/M-80) system

(2) Cross assembler and mask option selection program for the personal computers (IBM-PC/XT, IBM-PC/AT
compatible)

(3) Cross assembler
(i) CP/M-80 : LC5864.COM
(i) MS-DOS : LC5864.EXE

(4) Mask option selection program
(i) CP/M-80 : SU5864,COM
(i) MS-DOS : SUS864.EXE

2. Hardware support tools
{1)Evaluation chips : LC5893U --- Internal pull-up resistor
+ L.C5893D --- Internal pull-down resistor

{2) Mask option controller: DCB-1

(3) EVA-chip board: TB5864, TB5863-68%**

(4) EVA board: EVA-510%, EVA-520%*

* EVA-510: The EVA-510 evaluation board is a new versiorr of the EVA- 410 EVA board. On the EVA-510 EVA
board is mounted a monitor ROM for the LC5800 series, LC5700 series and LC86000 series
microcomputers.

** EVA-520: The EVA-520 evaluation board is a new version of the EVA-410 EVA board. The ROM writer
function of the EVA-410 is extended up to 512 bits and a monitor ROM for the LC5800 series, LC5700
series and LCB8600 series is mounted.

*¥* The TB5863-68 is an EVA-chip board is intended for program development of four Type Nos. of the
LC5863H,5864H,5866H, and 5868H.

(5} EVA-510 monitor ROM: SCR5864

The application development support tool systems are illustrated in the following figure.

RS-232C
serial interface

e Y
Personal computer (CP/M-80 based
system or MS-DOS based system)

EVA-510 (%)
{EVA-520)

CP/M-80 based
machine

socket
(LC5893H)

34PIN (TB5863-68)

Note: These cables must not be connected on
the cross or reversely.

Outline of development support tool systems

Note) (1) The IBM-PC/XT, 1BM-PC/AT are |BM-made products.
(2) The SDS-410 is for paralle! input/output.
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Pin assignment and pad assignment
5.85mmx4.50mm

Chip size
Pad size

Chip height

120umx120um

330 um (package form delivery)
480 um {chip form delivery)

M 799707t 000590 5 M

T-49-19-04
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QIP-80. Pad No. and coordinate value

PIN |PAD Coordinate | oy IpAD Coordinate |1 p|\ |pAD Coordinate
N No Name Xum | Yam No | N Name Xum | Yo N | Mo Name X#m Y
241 1 ivoo 2420 {—1950]| 51 | 29 |Ses8 110 2110]| 77 | 57 |Segad ~2780(— 980
=12 |Test 2620 {—1950|| 52 | 30 |Se=9 — 7 t || 78| 58 |Segds t 1—1160
2% 3 [CFIN t {—1685} 53 | 3t |Segi0 —250] 1 || 79 ] 59 |coma | {—1380
26[ 4 |cFoUT b |—1490|| 54 | 32 |Sesit — 430 [ || 80 60 |COM3 1 |—1570
21 5 |1 [ |—1260]] 56 | 33 [Seg12 — 810} | t | 61 |com? —2780{ —1950
28 | 6 152/ Input I |—1075{] 56 | 34 |Sesi3 — 79| I 2 | 62 [comt —2145{ 1
re sslnort I |~ 840f} 57 | 35 |Sesld -9 | 3 | 63 |cuP —1965| |
B8 lsa I |— 660|{ 58 | 36 |Sesls —1150{ | 4 | 64 |cur? —1985) I
3 g ki I |— 435|] 59 | 37 |Sesls —1330{ | 5 | 65 |RES =475 |
32 10 K2 b |- 285}) 60 | 38 |Sest? —1510] 1 § |66 INT | oy [—1280]
311K I [~ 7%}] 61 | 39 |Ses!s —1690[ | 7 | 67 |SO1)output |—1100{ 1
34 | 12 k4| Input/ t 105]| 62 | 40 |Ses19 —1870[ | 8 | 68 [SO2|port or|— gpp} |
B Mot || 2| — | a4t et —20500 1 || 9 |69 |SO3[jenny [~ 0|
36 : KM t 470} — | 42 } Test —2285 | 10 | 70 {SO4loutput |— 560 |
37§ 15 ;M3 I | 630|| 63 | 43 |Ses20 —2560) b || 11 | 71 |Aly POt - 380 |
38 ! 16 M4 I 830(| 64 | 44 [Ses2l —2780| 2110f 12 | 72 |A2 —200f |
917N | 1055]| 65 | 45 [Seg2? t | 1925)1 13 | 73 |A3 - 2]
a0 ¢ 18 iN2|output | 4 | 1510{| 66 | 46 |Sege3 L] ol 14| 7 (A ineuts 160 |
al E 18 3| eort | 2620 | 2040 67 | 47 |Ses24 | eff 15 | % [P1se™ | 34|
a2 20 N4 2100 | 2110{| 68 | 48 {Seg?s 1+ 7s0[) 16| 7 |P2 525 )
43 § 21 :TST 1220 t || 69 | 49 |Seg? b swf| 17 | 77 |P3 08 |
4+ 22 iSegl 14951 t || 70 | 50 |Seg2? 1] 315)| 18| 78 |P4 885 |
45 ;23 §Seg2 1295 F || 7| 51 [Seg28 i 135]| 19 [ 79 |xTOUT 14200 |
46 - 24 !Sex3 1055 | || 72| 52 |Ses2g I |- 45| 20 | 80 |XTIN 1620 1
a7 { 25 Sest 835 1 || 231 53 {Ses30 I |— 228]| 21 | 8t {vpo2 1845 |
48 © 26 Sesg§ 650 [ 1 || 74 | 54 lSes3t 1. |- a40}| 22 | 82 |vool 2030 !
43 . 27 iSesb 401 1 | 75| 55 |Ses3? | |—620}] 23 | 83 |vss 2220[ —1950
50 i 28 :Seg? 290 | 2110(| 76 | 56 |Seg33 —2780|- 800

-PIN No. indicates the pin numbers on an QIP-80 production package.
-The TST pin should be connected to the VSS pin.
-Pad numbers 2, 41 and 42 must be left open.

-Pin-to-pin soldering should be used in mounting an QIP-80 package onto printed
is, entire package dipping should be avoided. Keep it in mind.

circuit board (PCB). That
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The system block diagram of the LC5863H/64H microcomputers is shown below.

1/0 data bus (DBUS)

RAM
256X dbit

ROM
3k/4k
X16 bit

4

3
Watchdog time Reset L% . o RES
clreuit

1
I ] — _ [32K/65K
Divider cireult T l—o XTIN
osclitation] XTOUT

circuit

CuP1

Step-down)

WAIT:C

CF/CR Lo cFiN
os¢lilation
clrcuit [ crout

Selection
circuit

CUP2 o

RAM
ROM
DpP

BNK
APG
AC

ALU

OPG
PC

we %+ wn 4o s sm me se pe 4o

cp [ WAITS

Data memory

Program memory

Data pointer register

Bank register

RAM page- flag

Accumulator

Arithmetic and logical operation unit
B register

ROM page flag

Program counter

IR

STS1
STS2
STS3
STS4
STSS
PLA

WAIT.C

: Instruction register

Status register 1

Status register 2

Status register 3

Status register 4

Status register 5

Programmable logic array for segment
data/strobe data

Wait time counter
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QIP-80
Pin name| 170 Pin Functional description Option Reset status
number
Power supply
Voo - 24
Vss - 23
Vont - 22 LCD driving power
Vop?2 - 21 NON | Yibias | Yebias | V4bias
Voo
Voot O_J_
Voo? o
Vss o—T |o-TT
CUPt — 3 Switching terminals for supplying LCD driving voltage to the
' Voot and Ypp2 terminals,
cuP2 i 4 - These two terminals are to be connected with a
nonpolarized electralytic capacitor when 1/2 blas or 1/3
bias specifications are adopted.
- Thase two terminals should be left open when any
specifications other than 1/2 blas and 1/3 bias,
CFrIN Input 25 Used for generating system clock frequency @ CF speclfication
- Used for connection with a ceramic resonator @ RC specitication
- Used lor connection with an RC circuit @External clock speciti-
- Used k:r'receiving and su]zplying external clock signals to cation
internal functional block (CFOUT to be left open). The | @ Not used
CrOUT Output 26 operation can be stopped with the HOLD or SLOW
instruction,
XTiN laput 20 Used for supplying base clocks (clock mode and LGD | 32K specification
alternating frequency) and system clock signals to internal 65K specification
block 38K specitication
- Used for connection with 32KH2 crystal oscillator
~ Used for connection with 85KHz crystal oscillator, The
XTQUT | Output 18 operation can be stopped with the HOLD instructlon.
S1 Input 27 Input port ®"L""H" level hold Tr | - Pull-up/pull-down resi-
- Ilnput * .rminat for receiving and inputting data to the RAM selection stor N
52 28 from extacnal unils, @Pull-up/pull- down | Note: Forced into float-
53 29 ~ Providad with internal chattering rectification circuit of resistor selection ing state after reset.
7.8 milliseconds or 1.95 milliseconds.
S4 30 - Pravided with internal pull-up/pull-down resister,
Note: The values, 7.8 milliseconds and 1.95 milliseconds,
apply to the specification with 0 = 32,768 kHz.
input/output port R
K1 Input/ A - Input terminal for receiving and inputting data to the RAM | @"L"/"H" level hold Te | - Pull-up/pull-down resi-
K2 output R?) from an external unit, salection . stor ON
- Qutput terminal for reading and qutputting data to an @ Pull-up/pull-down resi- | Note: Forced Into float-
K3 3 external unit from the RAM. stor salection Ing state after reset,
- When tha Input mode has been selected, data from en - Input mode
K4 3 external unit Is adjusted by chattering rectification - Output fatch data Jevel
circuit (7.8 _milliseconds or 1,95 milliseconds), One of H
the values, 7.8 or 1.95 milllseconds can be-selected by
the SSW instruction, With this instruction, the same value
for the § port is also selected at the same time. Refer to
tha SSW instruction,
- Provided with internal pull- up/pull -down resistor,
Note: The values, 7.8 milli and 1.95 s,
apply to the wmca mn with g0 = 32,768 kH2.
M1 lnput/ 35 Input/output port Same as the K port Same as the K port
- Input terminal for receiving and inputting data to the RAM
M2 output 36 from an external uait, N (K1 to K4) (K1 to Ka)
- Qutput terminal for reading and outputting data to an
M3 37 external unit from the RAM.
Ma 38 ~ M3 is used as input terminal for external clock at mode
Jof T
- hgd ;s used as input terminal for external clock at mode
o
. Extamal clock cycle is minimum cycle time x 2,
- Provided with internal pull-up/pull- down resistor,
Al Input/ 1] tagut/output port Same as the K port Same as the K port
A2 output 12 Functions: Same as the M port (M1 to M4) (K1 to K4) (K1 to Kd)
A3 13
A4 14
P1 input/ 15 Input/output port Same as the K port Same as the K port
P2 output 16 Functions: Same as the M port (M1 to M4} (Kt to K4) {K1 to Ka&)
P3 1?
P4 18
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QIP-80
Pin namei /0 pin Functional description Option Reset status
number
SOt Input/ 7 Input/output port @"LY'H" level hold Tr | Same as the K port
output Functions: Same as the M port (M1 to Md) selectable {K1to K4).
502 8 Terminals SO1 to SO3 can be also used as the serial inter- | @lnternal pull-up/putl-
S03 g face function. down resistor selec-
- The serial mode can be selected in your ication pro- table
S04 10 grams. @lnternal serial  clock
- Terminal functions: SO1 for serial data input. SO2 for divider ratio selec-
serial data output, SO3 for senal clock. table
- Serial clocks can be sel n you ion progcam:| 1) /%
External/internal and rise edge outpu!lfall edge output. :I)) :ﬁ
"
COutput port Output formats for | N1 to N4 cutput level:
N1 Cutput 3 ~ Qutput terminal for outputting data to an external unit G>term‘:;nals NI to N4, BN,
N2 40 from the RAM. i} CMOS output tormat,
- Terminal N4 for aulput!ing alarm signals {Condition: ii)N-ch open drain
N3 4 output latch data level = "L¥) format
N4 42 -« The alarm signal frequancy can be salected from 4kHz. 2kHl
and 1kHz in your lon progeam {4
32,168kHz).
INT Input 6 tnput port @O""/*H" level hold Tr
- lnput terminal for external interrupt request signals. selectable
- Input terminal for receiving and Inputting data from an | @internal pull-up/puli-
external unit to the RAM, down resistor selec-
- Interrupt signals can be detectad sither at the rise edge tabte
or fall edge. @ Detection signal edge
~ Provided with internal puli-up/pull-down resistor, {cise or fall) selec-
table
n| Input terminal for recaiving reset signals to reset the LSI | DInternal resistor sele-
RES Input 5 internal functions. ction: Pull-up, pull-
- Input level can be either "H" or "L", down and open.
- Provided with internal pull-up/puil-down resistor. (@ Reset level selectable:
Note: The resat signal should stay at the same lsvel for " or "HY level
more than 200 microseconds.
Input Test input terminal
TsT P a3 - FLP-80 pack Must be d to the VSS pin.
~ Chip: Must be left open or connected to the VSS pin.
SEGH Qutput 44 1) LCO panel drivers or normal ocutput terminals OLCD driver output/ [OLCD driver mode
« LCOD panel drivers. normal output select- | - All segments ON
SEG? 45 i) STATIC format. able - ANl segments OFF,
1/2 bias-1/2 duty format. @ULCD driving format | * These two output logic
iii) 1/2 bias-1/3 duty format, selection: modas al the reset can be
t to iv) 1/2 bles-1/4 duty format. i} STATIC driving | selected by mask option,
o v)  1/2 blas-1/3 duty format. format, (D Normal output mode
vi) 1/3 blas-1/4 duty format. ii) 1/2 bias-1/2 duty | - H level
Formats i) to vi) can be selected by mask option. driving format. = L level
SEG3H 78 - Normal output terminals, iii) 1/2 bias-1/3 duty | * These two output logic
i} CMOS output format. driving format. modes can be selected
ii) P-ch open drain output format. ivl 1/2 bias-1/4 duty by mask option.
ili) N-ch open drain output format, driving format, Note: If a certain combi-
Qutput formats 1) to lii} can be selected by mask option.| v) 1/3 bias-1/3 duty | nation of LCD driver
2} LCD driver/normal cutput function selectlon requires no driving format, mode/normal output mode
command from your appllcation program. It is controlled vi) 1/3 bias-1/4 duty | is adopted, the following
by tha PLA circuit, driving format two logic statuses at the
3) Uatch output leval controllable at standby state caused | @Normal cutput function | reset can be selected by
by oscillation stop and reset signal selectable, CMOS output | mask option.
4) Any comblnation of LCO driver function and normal output format - All segments ON/"H"
function can be selected, - P-ch open drain output level
format - All segments OFF/"L"
~ N-ch open drain output level
format @ The STATIC LCD
@Latch output level driving format is
selection at standby employed as long as
mode the reset signal is
active.
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QlP-80
Pin name| 1/Q pin Functional description Option Reset state
number
COMI Qutput 2 ?utpul terminals f?f) ap‘plymgL%oDwer to common slectrodes :_.h:‘ ?:':2;;;2:‘“:59 ':g‘_:;
COMMON terminals) of the pane
comz 1 The following terminal s can be for the ::n:r:e reset 5'9“3' is
CcOoM3 80 fqur types of lighting tormats (condlx!on. £0 = 32,768kHz).
comM4 79

STATIC| Yeduty | Yaduty | Vaduty #IE the CF, RG or EXT

oscillatlon aption s

COMI (@] (o] o] O :?\lett:teh it m:ly ha?pen
at alternating fre-
CcOoM?2 X O (@] (@] qtuencsyucslgnal gupply
s h
com3 X X o | o dopends on oslliation
COoM4 X X X le) optional selections,

ATeTaUNS | 3z | otz | 42.Mz | 3%z

Note: The COMMON terminals indicated by X cannot be used by
the corresponding lighting formats,

Sample application circuit
LCD : Vbbias-Yaduty

J
INT
::; CcoM1
M3 com2
M4 coM3 LCD
COM4 ase
Kt +-bias-+duty
K2 SEG X 35X 4max
K3 pv]
K4 A3—
Adl—
Key matrix p1 Voo
0uF |
P2 Vool - 5.0V
z: Voo2 j T
—_— i Vss
Qo © s1 0.1aF
—
5 2 oUPT—
——t——
o O s3 cup2 T
——
0 O S4  N(ALARM) | AN—]
Xal
=y 1 XTiN Ni~3 [—
oT 3 32 fom———= -
T IxTour soi g !
" S02 : :
L CFIN 503 i '
Ceg ©aCF 1 '
T S04 | ) H
1t CFOUT -
Ced
RES -E:‘}:«
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Option Circuit format Remarks
RC & X1al - Cyclo time: 1 cycle x 4
- Output from the divider circuit (g1 to 915) is
used as the timer base clocks, LCD driver
- CP waveform generation signals, and $/K port clock
5 for chattering rectification,
S| 22 1 - Tha 0SC1 osciliation clrcult s forced into stop
’ g 5 |- T2 state with the SLOW instruction.
CFOUT F& -0
1) = T4
!—HALT
STOP B
* FAST/SLOW
1 XTIN
=2
al XTOUT
- ot #15
Vss
CE & X'l - Cycle time: f1 cycle x 4n (n: 2)
- Qutput from the divider circuit (91 to $15) is
used as the timer base clocks.ILCD driver
cP waveform generation signals, and S/K port clock
+ 400kHz (CF) - § mn for chattering rectiﬁcatlon.'
to 2 28l - The OSC1 oscillation clrcuit is forced into stop
o Ec state with the SLOW instruction.
» 4 MHz (CF) =5:) ;3
SLow \ HALT
~ FAST/SLOW
~ .
O | #0{ ecircuit
- ¢l 815
RC - Cycle time: f1 cycle x 4
- Output from the divider circuit (g1 to @15) is
used as the LCD driver waveform generation
signals, and S/K port clack for chattering
rectification.
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Option Circuit format Remarks
CF - Cycle time: 11 cycle x 4n (n: 2)
. 4ﬂ0k - OQutput from the divider circuit (31 to 915) is
Hz used as the LCD driver waveform generation
to = CP signals, and S/K port clock for chattering re-
Slem ctification,
s
* 4z 51
E&re-T13
- T4
HALT
(— XTIN
OPEN Divider
$# 0] clrcuit
ATOuT I I
¢ ¢15
X'tal - Cycle time: 12 cycle x 4
- Output trom the divider circuit (gt tao g¢15) is
— cP used as the time base clocks, LCD driver
5 — waveform q_eneratlon signals, and S/K port clock
" CFIN é g.'g' :I; for chattering rectification,
0PEN =1 €¢c
F& ~T13
CFOUT 4
L HALT
ESTOP
ATIN
& .o
o b Divider
Q $0 circuit
XTOUT
12 [ | [ ...
Vs $l #15
External clock source - Cycle time: f1 cycle x 4n {n: 2)
- Output from the divider circuit (31 to ¢15) is
used as the LCOD driver waveform generation
- I~ CP signals, and S/K port clock for eliminating
21 chatterings
Qa
F&M~T13
- T4
LHl\L‘l’

Divider
circuit
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Qption

Circuit format

Remarks

32 kHz

Vss

32 kHz oscillatfon option with the internal Rd
(200 X typ.)

65 kHz or 38 kHz

T <
a 3
H

IGS.SJGkHr At
jhe-t—(XTOUT)—4-
o4 :
L
Van : Ve

{ Input port options |

Option Circuit format Remarks
Internal Voo The optlonal internal resistors for the following
pull-up/pull-down ports can be switched at the same tisne by the SF2
resistor selection Pull-up or RF2 instruction,
—'I resistor - S1 to 4, K1 to 4, M1 to 4, P1 to 4, SOI to 4,

0% P

Al to 4

Reset status.
Resistance is weak as long as the reset signal
is active. After the raesel signal becomas in-
active, the resistance becomes strony,

Option,

_l Pult-down One of the two aptions, A and B, must be se-
resistor lected,
£ SF2/RF2 D2~D7
"L or Y"H" level When usa of the hold Tr is sefected:
i - This option can be setected for reducing the
hold Tr selection current dissipation by pull-ups or pull-downs.
Vo For example, this option should be selected when

D
YH" level hold Tr
Voo IR

Pull-up resistor I “. 3<] BUS

0

¢ SF2/RF2
D2~0D7

Pull-down resistor — Output mode

+ Combination examples

Combination type 1 2 3 4 .
Pull-up resistar (A) ON | ON
Pull-down resistor (B) ON | ON
"H" level hold Tr (C} ON
LM leve! hold Tr (D} ON

a push switch and a slide switch are to be used
for the S1 and S§2 pins, respectively.

- When input open specification is employed, make
resistance weak first and then read in lnput
lavel. After this, make the resistance strong.
In this case, the "H" or "L" leve! hoid Tr
becomes energized to keep the input level it the
input level is within floating range.

When nonuse of the hold Tr s selected:

- Use the input terminal Tr with pull-up or pull-}
down resistor ON,

- Do not use the "H" level or "L" level hold Tr
when terminal is connected with external control
signal line. That s, no Tr should be used whea
the input data level is not within floating
range,
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INT terminal

T-49-19-04

Option

Circuit format

Remarks

Internal resistor
selection: pull-up,
pull-down and resistor
open.

Y lavel/"L" level
hold Tr selection

Detection rise
edge/fall
edge option

Pull-up

Pue % ilw fovel et T
wr { ( N T%;,,,_

Pull-down MSTR
resistor

"L" fevel hold Tr

v |

[

HALT release
D —{O—— Edge datector signat
interrupt

Rise edge/fall edge request
detection option SF2-D0

«RF2-DO-

* Initial

resat

Internal resistor selection

- Pull-up resistor adoption

- Puli-down resistor adoption
= Retistors lelt open

input signai leval hold Tr sslection
- "H" level hold Tr adoption
- "L" lavel hold Tr adoption
- No leve! hold Tr adoption

Detection signal edge selection
- Riss edge detection
- Fall edge detection

RES terminal

Option

Circuit format

Remarks

Internal resistor
selection: Pull-up,
pult-down and
resistor open.
Terminal level
selection

PuH-up resistor

Ww

Pull-down resistor

Internal resistor selection and terminal polarity
selection
- Pull-up resistor and "L" level resst signal
- Pull-down resistor and "H" level reset signal
- Open resistor and “L" leve! reset signal
- Open resistor and "H" lavel reset signal

[ Output terminals N1 to N4 |

Option

Circujt format

Remarks

N-ch open/CMOS
output format
selection

z

=
N

z
w

i

z
I~

i

Initial reset
S | 2°

=

ask
salection

T Y |

-—oﬂ%

=)
o

| o

(=]

2!

r
.
.
.
.
'
.
[
t

I—o<]—"_o_l3_‘

| H

(2]

=]

Data bus

[+

L H

T

23

i —J.‘OPN instruction

Alarm_signal

narator: SAS instruction

- N-ch open draln/CMOS output format selection
- Output format can be selected for each terminal
by mask option,

437




SANYO SEMICONDUCTOR CORP

LC5863H, 5864H

22k D

M 799707k 00059:L9 1 =

T-49-19-04

Timer 1 mode l
Option Circuit format Remarks
1.16kHz OUT Mlgte!: SI(?‘xt&renafl Input mo';dre) of timer 1 is pro-
2.SYS OUT KTOUT 35, |V witl ollowing three options.

3. Timer 1 EXTIN

LCD data

Segl (PAD2?)

)
G5

A

A
=e e ] - ew B,
Timer mode 4
Initial clear
My D

T

SF1/RF1
04

™.

- Pull-up/pull-down
resistor
- Level hold Tr

pm—T

—— DATABUS

DATABUS

item

1, 16kHz out and timer count

2. SYSOUT and external Input mode

rlo|>»|2

3, Eaternal Input mode

»ir|wiq

w{a}» |8

One of the three options can be selected for mode
3 {external input mode) ot timer 1. If no optional
data is selected, option 3 will be assumed.

1. Qutput from the first divider is input to the
timer and then counted. This cutput s also
sent to SEG 1 (PAD22).

2, Clock pulses are sent to timer via the M3
terminal and then counted, In this mode, the CF
oxcillation signal frequency is divided by 2
and sent to SEG 1 (PAD22).

3. This Is a normal mode allowing clock pulses to
be Input to the timer through the M3 terminat
and then counted.

[ Overtlow time selection for the 15-level divider |

Wask options for input port K |

14 Fiftesnth divider
000

pLC 05
Initial reset

Option Circuit format Remarks
1.1000ms/250ms Fifteen-level divider circu(it Is prt:llide;i klz)r
counting basic clock input (32,768 kHz signal),
2~500m31125ms This divider has the following mask optlons

allowing the user to select overflow time periods:
1000 or 500 milliseconds, and 250 or 125 milli-
seconds. 1000 ar 250 milliseconds, or 500 or 125
milliseconds can be selected in your application
J program.

Option

Circuit format

Remarks

Pull-up/pull-down
resistor selection

Pull-up/pull-down
resistor and level
hold Tr selection
clccuit {salector)

? |

SSW D4

SSW 05 Edge detector

Data bus

PK -

L.
- Interrupt request signal

- HALT release request signal

Pull-up/pull-down resistor selection is automatl-
cally accompanied by the input detection selector
gats switching, That is, either mask option A or B
In the figure is selected at the same time when
pull-up or pull-down resistor is selected.

A (pull-up resistor specification): |
The edge detector receives a signal from the
input detection gate when all the inputs {K1 to
K4) were H and any one of them changes to L, The
edge datector does not wofk when any one of the
inputs was aiready L and a certaln terminal
input level changes to H or L.

8 (pull-down resistor specltication):
Logic lavels of item A are reversed.
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[ A tist of mask options |

1) Port internal resistor selection (Ports: S, K, P, M, A and SO)
- Pull-up resistor specification: LC5893U EVA chip
- Puli-down resistor specification: LC5893D EVA chip
2) "H" leve!l or "L" level hold Tr selection for port S
- Level hold Tr selection
- Level hold Tr non-selection
3) "H" level or “L" level hold Tr selection for port K
- Level hold Tr selection
- Level hold Tr non-selection
4) "H" level or "L" level hoid Tr selection for port M
- Level hold Tr selection
- Level hold Tr non-selection
5) "H" level or "L" level hold Tr selection for port P
- Level hold Tr selection
- Level hold Tr non-selection
6) "H" level or "L" level hold Tr selection for port A
- Level hold Tr selection
- Level hold Tr non-selection
7) "H" level or "L" level hold Tr selection for port SO
- Level hold Tr selection
- Level hold Tr non-selection
8) Internal resistor selection for the INT terminai and signal edge selection
- Pull-up resistor (NEGATIVE)
- Pull-down resistor (POSITIVE)
- Open (NEGATIVE)
- Open (POSITIVE)
9) Level hold Tr selection for terminal INT
- "L" or "H" level hold Tr selection
-~ UL" or "H" fevel hold Tr non-selection
10) RES terminal
- Pull-up resistor ("L" level reset)
- Pull-down resistor ("H" tevel reset)
- Open ("L" level reset)
- Open ("H" level reset)
11) Nt terminal
- N-ch open-drain output format
- CMOS output format
12) N2 terminal
- N-ch open-drain output format
- CMOS output format
13) N3 terminal
- N-ch open-drain output format
~ CMOS output format
14) N4 terminal
- N-ch open-drain output format
- CMOS output format
15) OSC specification
- GF only
- RC only
- X'tal only
- EXT only
- CF + X'tal
RC + X%al
EXT + X'tal

+

T-49-19-04
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16) CF/EXT
- 400 kHz or 800 kHz
- 1 MHz to 4 MHz
17) X'tal . |
- 32 kHz |
- 65 kHz |
- 38 kHz |
18) LCD port |
- "L" level <~ STOP and RES
- "H" level <- RES, "L" level <- STOP
- HOLD mode <~ STOP, "L" level <- RES
- HOLD mode <¢- STOP. "H" level <- RES
19) 15-level counter overflow time period
- ¢0/2048 or ¢0/8192
- $0/4096 or ¢p/16384
20) Serial 1/Q internal clock cycle
- Cycle time x 1 x 2
- Cycle time x 2 X 2
- Cycle time x 4 x 2
21) LCD driver
- STATIC
1/2 bias-1/2 duty lighting format
- 1/2 bias-1/3 duty lighting format
- 1/2 bias-1/4 duty lighting format
- 1/3 bias-1/3 duty lighting format
- 1/3 bias-1/4 duty lighting format
22) LCD alternating frequency
- SLOW
- TYP
- FAST
23) Timer 1 mode 3 selection
- 810UT
- Cycle time x 1/4 and EXTIN
- EXTIN
- NONUSE
24) Internal reset circuit
- Selection
- Disabled
25) LCD port status at the reset
- All segments ON and CMOS terminal level "H"
- All segments OFF and CMOS terminal level "."
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Description of internal register functions
Initial
Symbol | R/W Functional description reset’
value
PC — | Program counter {PC) :
The program counter (PC) is a 12-bit counter and used to point to the address in the
program memory (ROM), which stores the next instruction to be executed.
Normally, the PC content is incremented by 1 from 000H to FFFH. When such special
operations as branching operation, subroutine processing, interrupt processing and initial
reset operation are carried out, the data corresponding to them are set in the program
counter (PC) .
The data corresponding to the special operations are as follows:
Ogecation PC |PCI1|PCI0|PCY | PC8 | PC7|PCE | PC5 | PC4| PC3 | PC2 | PCI | PCO
0 0 0 0 0 0 Q 0 0 0 0 0
0 0 0 0 0 0 [ [i] 0 0 0 0
0 ] 0 0 0 0 1 0 1 0 0 0
[ 0 0 0 0 0 1 1 0 0 0 [
)] 0 0 0 0 1] 1 1 1 0 0 0
Page | PIO| P | P8 [ P? [ P6 [P5 JPa [P3 1P2 |PIL{PO
8AB2,BAB3
mw] Page | P10 | PO | P8 | P? | PE I PS5 | P4 | P3| P2 P |PO
B8CH, BCNH
Call Iratruction (CALL) pege [ P10 | P9 | P8 | P7 | PG P; PA (P3| P2IPY|PO
Return on (2;; Call adicese + 1
Page: ROM page flag contents. One page consists of 2048 addresses. —-- The ROM page flag
contents can be set by the MROPF or SROPF instruction.
Po to P1o: Immediate data given by each instruction
ROM R/O | Program memory (ROM)
The program memory (ROM) is a read only memory with a capacity of 4K words (8K bytes; 4086
x 16 bits). It stores user programs to be executed.(LC5863H: 3072 x 16 bits)
16 bits -
000H 3
&
e 3
n o
— e (S
———— 4 8
4
BFFH ——--
FFFH
RAM R/W | Data memory (RAM)

The data memory (RAM) is a statlc RAM with a capacity of 1K bits (256 x 4 bits).

The addresses in the data memory (RAM) can be accessed in the following 4 addressing

modes: v

- Direct addressing mode --- Immediate data used to make an access to any address in the
RAM area between 00H and FFH. .

- Indirect addressing mode --- 8-bit data pointer {DPL and DPH) used to make an access to

any address in the RAM area between O0H and FFH.

- Indirect addressing mode --- 4-bit RAM bank register x 10H + immediate data {OH to
OF H)

- Indirect addressing mode --- 4-bit RAM bank register x 10H +8H + immediate data (OH to
TH)

Note that data input to a desired RAM address is carried out via the accumulator (AC)

automatically.

Undefined
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Symbol

R/W

Functional description

Initiat
reset
value

RAM

R/W

AC

00H

4-bit

FFH

RAM address
m{pr|pe[ps|rafprs]pra]ri]ro]:

: Condition: The data polinter
B)= OPH _} OPL jl flag must be sst in agvance.

Condition: When the instruc-
C)l RAM bank register | P3 I P2 l P1 | PO ' + tions like the ADDI instruc-
tion are to be used.

. . Condition: Wl he instruc-
D)l RAM bank register l 1 | we l wi l wo I tiomag?‘ufﬁ.?Jwafp':cm

MWR P,W are to be used.
Note: Direct addressing mode by immediate data is given priority over indirect addressing
mode by the data pointer if RAM bank register (BNK) content is equal to the DPH value
given by an instruction. This is detailed in the following two examples.
Example: The contents of the S port will be written into address 10H in the data memory
(RAM) if the IPS 10H instruction is executed in the following conditions:
Condition 1: Data pointer flag (DPF) -> Already set.
Condition 2 DPH = 5H and DPL = 3H. RAM bhank register (BNK) = 1H
Example: The contents of the S port will be written into address 53H in the data memory
(RAM) if the IPS 10H instruction is executed in the following conditions:
Condition 1: Data pointer flag (DPF) -> Already set.
Condition 2; DPH = 5H and DPL = 3H. RAM bank register (BNK) = 4H
In the second example, the BNK contents and DPH contents are not the same.

Undefined

AC

R/W

Accumulator (AC)
MSB LSB

AC3 AC2 ACtI ACO

Undefined

R/W

B register
MS8 LSB

83 82 81 80

L ) . 1

The B register is used with a RAM address to write or read data to/from timer 1, timer 2,
data pointer {(DP) and LCD port.

Undefined

oP

R/W

Data pointer (DP)

MsB LsB
OP? [ DP6 | OPS [ DP4 | DP3 | DP2 | DP1 | DPO
DPH DPL

The data pointer {DP) can be used to allow the user to make an access to the RAM address
area with the data pointer flag (DPF) already set.

Undefined
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Initial

Symbot | R/W Functional description reset

_ value |’

STACK | R/W | Stack pointer (STACK) 01H

The stack pointer (STACK) consists of 8 x 13-bit registers. It allows the user to use 8-
level nesting.
The stack pointer (STACK) is incremented when the CALL instruction is executed and when
interrupt processing is carried out. It is decremented when the RST, RTSR or POP
instruction is executed.
Stack register 8
Stack register 4
Stack register 3 &
/ Stack register 2 ¢ &
(Qppipn [Pefea[rair7[re [PsTralr3le2ri]ro
Stack register 1 \
PO to P11 : Program counter (PC) 0‘:&9‘
DPF : Data pointer flag
Bank register (BNK) )

BNK R/W The bank register (BNK) is a 4-bit register, It is used to divide the RAM area (00H to 00H
FFH) into 16 bank areas. The bank register (BNK) is used when data is moved from one
address to another in the RAM area, immediate operation is carried out and a desired
value is set in the data pointer (DP).

MSBmss LSB
[enk3] anke ] 8Nk [BNKO | seeseees Bank register
MmSB LS8
[P7 T e [ ps [ Pa [ P3 T P2 P ] PO | e RAM address
Example: ADDI* 5, 10 with BNK already set to 6H --- The contents at address 65H in the RAM
and 10H are added together in binary and the binary sum is then stored into the accumu-
lator (AC) and address 65H.

APG R/W | RAM page flag 00H
The RAM page flag consists of two bits. This flag is used to allow the user to adopt the
RAM with a capacity of up to 4K bits (1024 x 4 bits)

Note: Please set the RAM page flag to OH on the LC5864H.
TiM R/W | Timer counter Undefined
TiMI The timer counter is an 8-bit down counter.
Four-bit data can be exchanged between the lower four bits of the timer counter and an
Tim2 address in the data memory (RAM). A
Four-bit data can be exchanged between the upper four bits of the timer counter and the
B register.
[ Immediate data ]
RAM
B regist
gister s
we L L Il s
Timer 1 or T Y T t Y T
Timer 2~ I . | ) I
1 L 1 1
B register AC
9 RAM
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i Initial
Symbol | R/W Functional description reset
value
Si0 R/W | Serial counter Undefined
The serial counter is an 8-bit shift register.
Four-bit data is exchanged between the lower 4 bits of the serial counter and an address
in the data memory (RAM).
Fou_r-tbit data is exchanged between the upper 4 bits of the serial counter and the B
register.
RAM
B register
9 AC
wes 4 b Il (e
T L} T T T N
Serial counter — I | I
AC
B register
egistel RAM
ROM page flag
oPG R/W The ROM page flag consists of two bits. This flag is used to allow the user to adopt the 00H
ROM with a capacity of up to 16K bytes (8192 x 16 bits). Each page area is 4K bytes in
size (2048 x 16 bits).
Note: The size of the ROM mounted on the LC5864H mlcrocomputer is BK bytes (4K x 16
bits), Therefore, the bit 1 of the ROM page flag must be set to "0",
STS81 R/0Q | Status register 1 (STS1) 00H
Status register 1 (STS1) consists of 4 bits. Each bit has the following meaning:
MSB ) LSB
Carry flag | Data pointer ROM page flag
(CF) flag {DPF)
AC
RAM
STS? R/W | Status register 2 (STS2) 00H

Status register 2 (STS2) is a 4-bit register used to control the serial counter and
monitor the operational status.

RAM
AC

o 4L o

Internal clock| Clock phase | Serial mode S::audnytefrlasgtart
flag (ICF) flag (CPHSF) | flag (SIOF) (CSTF)
AC
RAM
ICF : Set to "H" when internal clock mode is selected.

CPHSF : Set to "H" when data is output on the rising edge of a selected clock and data
is input on the falling edge.

SIOF : Set to "H" when the serial /O mode is selected.

CSTF : Set this flat to "H" to start the SIO counter operation. (please refer to the
SSCF or MRSC instruction.) "L" level flag status: SiO counter now in operation
(Please refer to the MSCF instruction.)
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Initial
Symbal | R/W Functional description reset
value
STS3 R/Q | Status register 3 (STS3) 00H
Status register 3 (STS3) is a 3-bit register used to confirm the arrival of the HALT and
STOP operation mode release request signals.
MSB LSB
) Start condition flags
Flag 3 Flag 2 Flag 1 Flag 0
(SCF3) (SCF2) (SCF1) (SCF0)
AC
RAM
SCFO : Set if the INT terminal signal level changes.
SCF1 : Set if the K port signal level changes.
SCF2 : Set it any one of the STS4 flags s set.
SCF3 : Set if the S port signal level changes.
Note: The SCFO flag can be set only when the SF2-1 instruction has been already used to
enable the INT terminal HALT release request signal. Flags SCF1 and SCF3 can be set only
when the SSW instruction has been already used to enable the mode release signals from the
S and K ports.
STS4 R/0O | Status register 4 (STS4) 00H
Status register 4 (STS4) is a 4-bit register used to confirm the arrival of the HALT and
STOP operation mode release request signals.
MSB LSB
Start condition flags
Flag 7 Flag 6 Flag & Flag 4
(SCF7) (SCF6) - (SCFS) (SCF4)
AC
RAM
SCF4 : Set by an overflow signal from the divider
STS5 : Set by an underflow signal from timer 1
SCF6 : Set by an underflow signal from timer 2
SCF7 : Set by an overflow signal from the serial counter or when the SO4 terminal signa!
level changes.
STSSH R/Q | Status cegister 5 (STSS) 00H
Status register 5 (STS5) is a 4-bit register, Each bit has the following meaning.
MSB LSB
Internal reset| INT terminal Overflow flags
tlag input data Timer 2 Timer 1
{RSTF) (INTIN) (TM2 OF) (TM1 OF)
AC
RAM
TM1 OF/TM2 OF: Interrupt overflow flag
INTIN t INT terminal input data
RSTF ¢ Internal reset flag set at the power on, The internal reset flag (RSTF)
can be set by a steep signal change at the power-on reset,

o
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Symbol | R/W Functional description reset -
value
CTL1 W/0 | Controt register 1 (CTL1) 00H
Control register 1 (CTL1) is an 8-bit register used to control the S and K ports,
[ Immediate data |
MSB @ LS8
T T T T T
Chattering $ port data Enabte flags
i (g [ o Flag§ | Flag 4 3 | Flag 2 [
[E25) {soLsh) ag Flag Flag ag Fiag 1 Flag 0
(SEFS5) §l?(ssm) (SEF3) | (SEF2) | (SEFH) | (SEFO)
0 : Used to set the STS3-SCF3 flag when the ST terminal signal level changes.
SEF1 : Used to set the STS3-SCF3 flag when the S2 terminal signal level changes.
SEF2 : Used to set the STS3-SCF3 flag when the S3 terminal signal level changes.
SEF3 : Used to set the STS3-SCF3 flag when the S4 terminal signal level changes.
SEF4 : Used to set the STS3-SCF1 flag when any one of the K port terminals changes
its pole-property to "H" or "L% .
SEFS : Used to set the STS3-SCFt flag when all of the K port terminals enter the
HLY or "H" level state.
SDLSF : Used to enable the S port input data (S1 to S4 input signals) to be directly
input to the accumulator (AC) and the data memory area (RAM). If set to "0,
the logic signals from the second D-FF circuits are directly input to the
accumulator (AC) and the data memory area (RAM).
SFCF : Used to switch the chattering prevention time from 7 millisecons to 2
milliseconds.
CTL2 W/0 | Control register 2 (CTL2) 3 00H
Control register 2 (CTL2) is a 4-bit register used to enable the HALT and STOP operation
mode release request signals. Each bit of control register 2 has the following meaning,
27 24
[ Immediate data ]
MsSB @ LSB
HALT/STOP mode release enable flags
Flag 3 Flag 2 Flag 1 Flag 0
(HEF3) (HEF2) - (HEF1) (HEFOQ)
HEFO : Enable the HALT or the STOP mode to be releassd by an overflow signal from the
divider.
HEFt Elnable‘!he HALT or the STOP mode to be relessed by an underfiow signat from
timer t.
HEF2 : Elnablethe HALT or the STOP mode to be released by an underflow signal from
timer
HEF3 : Enable the HALT or the STOP mode to be releasad by an overfiow signal from the
sarial counter or by a signal lavel change at the SO4 terminal,
CTL3 W/0 | Control register 3 (CTL3) : 00R-
Control register 3 (CTL3) is a 4-bit register used tc enable interrupt signal. Each bit
of control register '3 has the following meaning: -
{ Immediate data | [ RAM |
MSB LSB
interrupt enable flags
Flag 3 Flag 2 Flag 1 Flag 0
(IEF3) (IEF2) (IEF1) (IEFQ)
IEFO : Enable signal rise edge or signal fall edge at the INT terminal to cause
interrupt request.
IEF1 : Enable signal level change at the S or K port to cause interrupt request.
IEF2 : Enable an underflow signal from timer i/timer 2 to cause interrupt request.
IEF3 : Enable an overflow signal from the serial counter or a signal level change at
the SO4 terminal to cause interrupt request.
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Initia!
Symbol | R/W Functiona! description reset
value
SC W/0 | System clock control
STOP mode: Force
CF and X8l Into
the stop state,
aYe
@
@ & ‘
SLOW mode: For
CF Into the stop
state.
t. When CF oscillation mode is selected, the CF osclilation stabilization period should
be kept in mind in changing the current operation mode from the STOP/SLOW to
the FAST,
2, When the X'tal oscillation mode is selected, the oscillation stabilization time period
should be considered,
PLC W/0 | Pulse control

The pulse control is used to initialize the status register and divider. in addition, it
is used to start up the watchdog circuit.

[ Immediate data B

s 4L s

Watchdog circuit Pulse control
control

woc2 | woct | pics I Picd | pes | Puc2 | PLCH l PLCO

PLCO : Reset the SCFO flag bit.

PLC! : Resset the SCF5 flag bit.

PLC2 : Reset the SCF6 flag bit.

PLC3 : Reset the SCF7 flag bit.

PLC4 : Reset the SCF4 flag bit.

PLCS : Reset the last § FFs (11 to 15) of the divider circuit.

WDC1 : Send clock pulses to the WDC1.

WODC2 1 Send clock pulses to the WDC2. Note that the system will be initialized a

certain period later if clock pulses are not sent to the WDC1 and WDC2
sequentially.
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Input structure of the "S" port

To the K port.

1.95ms
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Reset signal pulse c
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* The switches in the above figure can be set by

B 799707k 0005979 4 WA

7-49-19-04 —

22

?__

23

T

DATA

mask option.

HALT mode
release request
signal

START!
(scF3)

B8US

— IPS instruction
—— SSW instruction
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Input/autput structure of the "K" port
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; 5 Reset pulse signal
— IPK instruction
OPK instruction
I ___SF -
“’G:Ts" SF2-D3 E. i-o3
Rk £ RF2-p3 RF1-D3

=]
0 Qr*p 0 Cﬁi Lt START1
C qC ) ¢ O
SKFREQ
—— 4 4 04
srop—'J ’ <
L fo D5
X'tal and CF to be forced i el
into the stop state. Qc

SSW instruction

* The switches in the above figure can be set by mask option.
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Input/output structure of the SO port

Voo
P
. ——ip -

2 ,JP\,
q "’\3

20 ’—E;gso ] 1; ] F
| I on.
' P <b-
A
Serial data 2 <H—% E‘ Fog
output  — — f ﬁi o DJ
P> e (1
Voo ———I |
Serial P <}_kb
clock « _|-d]p PIHH
input 22 j-_l '<}_ Y g =
Serlal ,_ &l , & 5
cloc 1 f
output 2 'D'SQi d ] :; —
He | , =]
Internal serial
clock mode
selection Voo
signal P I—
—iCP PJH
24 4 A<}_ Y 7 @
' e ’ 2 )
23 gSO 21& l]: Q u ":"] ] J;l
Serial mode a—— _Z,S
selection |
signal DATA

BuUs
IPSO instruction SF1-06
0PSO instruction —— | RF1-06 .m

Reset signal pulse
SF2-06 S ol—) >
- ’ RF2-D6 R

*The switches in the above figure can be set by mask option.

451



SANYO SEMICONDUCTOR CORP 2cE D WM 799707k 0005983 L MR
LC5863H, 5864H

7-49-19-04 -

Output structure of the N port

Alarm signal

Data bus

oo S0 z

N2[}— +—o<}—Ho S, 2

20

OPN instruction

Segment decoder instructions

Data Retated

nstructior

block _ a b c d e f g h
WRT 0 RAM 1 1 1 1 1 1 0 | crF
1 0 1 1 0 0 0 0
2 1 1 0 1 1 0 1
3 1 1 1 1 0 0 1
4 0 1 1 0 0 1 1
5 1 0 1 1 0 1 1 S/
6 1 0 1 1 1 1 1
) i 1 1 0 0 0 0
8 1 1 1 1 1 1 1
9 1 1|1 1 0 1 1 : r
10 t oo | v ] 1 1 1 Z 9\ O
1 1 0 0 1 1 1 1
12 0 0 0 0 0 0 t CF --- Carry flag
13 0 0 0 0 0 0 i
14 0 0 0 0 0 0 0
WRT | 15 | RAM 0 0 0 0 0 0 0 | CF
WRP | Q0~FF |RAM.Breg RAM Bres
2 | ot | 2| 8| 0] o2t ] 2] @
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LCD pane! driving block structure and software

L\ Segment PLA
[ el A .
. : 5 C-MOS Segn
: = c"ll teo 10
ol b H . : H i.co :
|21 1 ) ' :
3 t —{L0 l :
|2 [§ ik T3 o : ‘
o 4 : : ' .
| 228 : BD—: ' : '
& : : : 5
23 L 'B)—: ‘ ' :
< N i ' .
1 £ 1
. v ) H
{le S : : E i
\ ! H .
v ¢ ' '
Ei b ! ¢ ' '
L Y ¥ ] '
[} ] 1 ]
v ) | '
h : ) ! . '
oF — <P ) 1 | 3
: ! LCD g
Reset pulse WRP | R driver Ses2
DATA signal instruction E—ﬁ
BuS Reset pulse signal LCD Sog!
Brea ] griver [t
STB%‘: 16kHz >—’ I
Xi1— . ¢ o — SYSTEM
S
X10— _§ i
X09— o 1
xe— 8 ]
2 E
§ : 16kHz: XTIN x 1/2 frequency signal
7] : SYSTEM: System base clock
' Switch: Mask option
L}
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Bias waveforms
@ Static

® '4Bias-140Duty

@©) 4Bias - YADuty

---Voo
com J LI L LI LI L s

COM2 -+ Voo
---Vss
COoM3 - --+Voo
---Vss
COoM4 «--Voo
-+=Vss

o T L L

COM3

COM4

~+«VoD

" Voo1/Voo2
Vss

=++ Voo
*** Voo 1 /Voo2
**= Vss

-+- Voo
-<» Vopt /Voo2
-+ Vss

+++ Voo

" "Von1/Voo2
v eVsy

--»Vop
COM1 J_L’ | l I 4]- ++*Vop1/Voo2
*** Vss

-- Voo
<=+ Voo /Vob 2

cow— T T

«ss \ss

---Voo
J—L rl__[ﬂvVOD‘/VDDZ
---Vss

COM3 J
--- Voo
COM4 -+ Voo1/Voo2
“tVss
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@'%Bias-YDuty

r---VDD
COM1 -J—L’ l l ' «-= Vool/Voo2

- Vss

--- Voo
coM2 I l ! I l I «-- Vop1/Voo2
! ---Vss

R ~«- Voo

COM3 Al—l_l l | l --- VYoo1/Voo2
---Vss
Voo

M aN | o mier

"'VSS
® 4Bias - ¥40uty
-- VYo
~+-Vool
COM1 ---Voo2
- Vss
COM2 -+ Voo
--=Voo 1
--Vop 2
--+Vss
---Yob
---Vool
COM3 -+-Vpp 2
---Vss
--- Voo
R I e e o s O
=+ Voo2
e Vss
@ 14Bias - YaDuty
:-Von
-+~ Vool
COM1 --=Vop?2
=-= Vss
CoMm2 -=~ Voo
--=Voo1
=== Voo 2
« Vss
--.Vop
-Voo1
COoM3 Voo 2
«-aVss
--- Voo
~Vool
COM4 - Vop 2
-+= Vss
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Absolute maximum ratings/Vgs=0V, Ta=25C

Item Symbol Conditions/terminals min typ max unit
Maximum supply Voo —0.3 ) +7.0 V)
voltage Vool —0.3 Voo v

Vob2 —0.3 Voo \
Maximum input Vit P el £ Clrcult formats XTIN.CFIN Determined by the circuits.
voltage Vi(2) S1—-4,K1—4, P1—4, M1—4, SOt—4, -0.3 Voo \
A1—4,RES INT,TST ’ +0.3
Condition: qu.P.M.soandAuo
used [n the Input mode,
Maximum output | Vo(1) R kel chiowlt, formals XTOUT.CFOUT Determined by the circuits.
voltage Vo(2) Ki—4,Pt—4, M1—4,S01—4 —0.3 Voo \
Al—4, N1—4, CUP1, CUP2, Segment, +0.3
COM1 =3 0T ne cotot oo, ™ A
Vo(3) Open drain output specification Nt—4 (Nch) { —0.3 +16 v
Qutput pin current | 10(1) Par ot Cuteat N1 — 4 0 +15 | mA
10(2) ‘:::""* current =10 0 mA
1o(3) WWW‘] Ki—-4, P1~4,M1—14, 0 5 mA
Io(4) Quiput current | SO1— 4 ,A1— 4 -5 0 | mA
s loth) o ttal oot Ki—d4.P1—4, Mi—4, 70 | mA
current
) } SO1—4, A1—4,N1—4,
S 10(2)  |aren ™ 1 Segment -0 mA
A'L?s‘;?g;%o? wer Pd{max) | FLP-80 flat package 500 mA
opé'}?,“",% t%lrneblent Topg -0 +70 C
e nerature | Tstg 55 +125 | T

Recommended operating range/Vsg=0V, Ta=-30 to +70C

Item Symbo! Conditions/terminals min typ max unit
Supply voltage Voo r Meoea T Vpo1=VDD2=VDD 2.0 6.0 v
STATIC lighting Vpp1=VpD2 =VoD 2.0 6.0 v
142 bles tisnting 3 \/pp 1 =Vpp?2 = VoD 2.8 6.0 v
- U bias tating 1 V/pp | 5= 2 % Y4VoD 4.0 6.0 \
Voo?2 =14Vop
Hold voltage VHO RAM and register contents hold voltage 2.0 Voo \%
High level input voltage| Vi1 T S1-4;Ki-4, P1—4, M1—4q, (Note V] g 9ypy Voo v
SOt1—4, At—4 INT
Low level Input voltage | Vi1 A g&"‘ﬂst;%"-mpﬁt’;gs Isﬁu:’ mhgaes.o and A 0 0.3Vop | V
High leval input voltage| \VViH 2 ] RES pin 0.75Vpp Voo v
Low level input voltage | \Vii2 0 0.25Vop| V
High level Input voltage| ViH3 0.75Vop Vobp Vv
Low lavel input voltage | VL3 ] CFIN pin 0 0.25Vop| V
Operating frequency t | fopg | Voo=2.0V~6.0V 32kHz :l XTIN/XTOUT 32 33 kHz
Operating frequency 2 | fopg?2 Vpo=2.2V~6.0V 38BkHz |crystal oscillation 37 33 kHz
Operating frequency 3 | fopg3 Vop=2.2V~6.0V 65kHz | mode 60 0 kHz
Operating frequency 4 | fopg4 Voo=2.2v~6.0V 190 810 kHz
Operating frequency 5 | fopgh Voo=2.8V~6.0V | CFIN/CFOUT 190 1200 kHz
Qperating frequency 6 | fopg6 Voo=3.0V~6.0V | CF oscillation mode 190 2300 kHz
Operating frequency 7 | fopg? Voo=4.5V~6.0V 190 4200 kHz
Operating frequency 8 | fopg 8 Voo=4.0V~6.0V CFIN/CFOUT RCZ:!ation 100 1500 kHz
Operating frequency 9 | fopg 9 Voo=2.0V~6.0V CFIN/CFOUT EXT&Clwion  1gp 800 khz
Operating frequency 10 | fopg1Q Voo=3.0Vv~6.0v  SO1/503 pin DC 200 kHz

At the serial mode. Rise time/fall
time = cycle time x 1/10

Note 1:Both the CF resonator and Xtal osclilation circuits enter the stop state
and thereby the entire circuit operation stops.
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Electrical characteristics/Vpp=2.5 to 3.2V, Vgg=0V, Ta=-30 to +70C .
Item Symbol Conditions/terminals min typ max unit
Input resistance RINTA ViN=0.2V0oD "." level hald Tr, Note 1. See Flgure 2, 60 300 1200 kQ
RIN1 B VIN=VDD Pull-down resistor. Note 1, See Figure 2, 30 150 500 kQ
RNiC VIN=0.8V0D "H" level hold Tr. Nota 1. See Figure 2. 80 300 1200 kQ
RNTD Vin=Vss Pull-up resistor, Note 1. See Flgure 2, 30 150 500 kQ
RiN2 A VIN=0.2V0D INT "L" level hold Tr, 60 300 1200 )
Rng B ViN=VDD INT pull-down resistor 300 1500 5000 kQ
RN2C VIN=0.8VpD INT "H" level-hold Tr. . 60 300 1200 ko
Rin2D VIN=VSS  INT pull-up resistor 300 1500 5000 kQ
Rind VIN=VDD  RES pull-down resistor 10 30 50 kQ
Ring Vin=Vss RES pull-up resistor 10 30 50 kQ
RING VIiN=V0D TST pln pull-down resistor 60 250 1000 kQ
Rn1A Vin=0.2VpD "L" lavel hold Tr. Nots 1. | 80 300 1200 kQ
See Figure 2.
RiniB ViN=VD0 g:,','}’f;?,':"""‘ Note 1. 40 150 500 kQ
Rwi1C VIN=0.8V0OD "H" tevel hold Tr. Note 1. 80 300 1200 kQ
See Figure 2,
RNID [ ViN=Vss b resistor. Note 1. voo=| 40 150 50 | ke
Rin2A ViN=0.2VDD INT "L" lavel hald Tr, 2.5V 80 300 1200 kQ
Rin2B VIN=VDD  INT pull-down resistor 400 1500 5000 kQ
Rin2C Vin=0.8VD0D INT “H" leval hold Tr. 80 300 1200 kQ
Rin2D VIN=VsSs INT pull-up ceslstor 400 1500 8000 kQ
Rin3 VIN=VDD  RES puli-down reslstor 10 30 50 ke
Rind ViN=Vss RES pull-up resistor 10 30 50 kQ
RiND Vin=Voo TST pin pull-down resistor ] 80 250 1000 kQ
High tevel cutput voltage) VVoH(1) [OH=—5[]0#A:| NT—4 Voo \Y)
Low level output voltage } VVOL(1) loL==1.0mA —0.5 0.5 Vv
High lavel output voltage } VOH(2) loh=—400uA1 K1 -4, P1—4, M1 —4, Voo v
]SO1—4.A1—-4 —0.5
Law leval qutput voltage | VOL(2) | 100=400xA J (condition: Posts K, P, M, SO and 0.5 \
A are used In the output mode.)
LEOI:‘I::! %IFI;GHK with 1 lofe [ VOH=13.5V N | — 4 (Open speciticatlon) Figure 10, 1.0 uh
Segment port output impedance
@ CMOS output portl mode
High tavel output voltage| VOH(3) loH=—100uA 7 Segment Voo v
] PAD No22~40, 43~58 —0:8
Low level qutput veltage | VOL(3) lor=100.A J FLP-80 pin Nad4~78 0.5 \
@ P-ch open drain output port typs (See Figure 11)
High lavel output voltage| \/OH(3) loH=—100uA1 Segment Vop v
PAD Na22~40, 43~58 =05
Leakage qurrant with I loFF | VoL=Vss | FLP-80 pin Nodd4~78 ’ 1.0 uh
output QFF
o N-ch open drain output port typ-e (See Figure 11)
High level output voltage| \/qy (3) loL=100A 7| Sesgment 0.5 \
PAD No22~-40, 43~58
Leatage curcent with | 1IoFF | | VOH=VOD | FLP-80 pin Nodd~78 1.0 HA
@ Static lighting format
High level qutpyt voltage| Vo (4) lon=—20uA  Segment Voo \
Low level cutput voltase | VoL(4) | lou= 20xA  PAD Na22~40, 43~58 —0.2 0.2 v
FLP-80 pin Nodd4~78
High lavel cutput voltage} Vor(5) lop=—100uA coM1i Vop V
Low leval output voltage | VoL (5) lot=100:A —0.2 0.2 \

Note 1: 24 pins - S1 to S4, K1 to K4, P1 to P4, M1 to M4, SO1 to SO4 and Al to Ad.
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Electrical characteristics/Vpp=3.0 to 4.5V, Vgs=0V, Ta=-30 to +70C
Item Symbol Conditions/terminals min typ max unit
Input resistance Rint A VIN=0.2V0D "L* levei hold Tr. Note 1. Ses Figure 2. 35 200 800 kQ
RIN1 B ViN=VoD Pull-down resistor, Note 1, See Fligure 2. 15 80 300 kQ
RNIC ViN=0.8V0D "H" level hold Tr. Note 1. See Flgure 2, 75 200 800 kQ
RiNTD ViN=Vss Pull-up resistor. Note i, See Figure 2, 15 80 300 kQ
RNZA ViN=0.2VDD INT "L" level hold Tr. 35 200 800 kQ
RinN2B ViN=VDD INT pull-down resistor 150 800 3000 ke
Rin2C VIN=0.8VDD INT "H" level hotd Tr. 35 200 800 kQ
Rin2D Vin=Vss INT pull-up resistor 150 800 3000 kQ
Rin3 VIN=VDD  RES pull-down resistor 10 30 50 kQ
Rind Vin=Vss RES pull-up resistor 10 30 50 kQ
RING Vin=V0oD TST pin pull-down resistor 25 130 500 kQ
RINTA VIN=0.2VDD ™" level hold Tr. Note 1. 7] 40 200 800 kQ
See Figure 2,
RiniB ViN=V00 Pull-down resistor. See Figure 2.| V/DD== 20 80 300 kQ
RN1C Vin=0.8V0D "H" tevel hotd Tr. Note 1. 3.0~ 40 200 800 kQ
Ses Flgure 2. 4.0V -
RNID | ViN=Vss gl resistor. Note 1. 20 80 300 kQ
Rin2A VIN=0.2V0D INT "L" leve! hold Te. 40 200 800 kQ
Rw2B ViIN=VoD INT pull-gown reslstor 200 800 ) 3000 kQ
Rin2C Vin=0.8V0D INT "H" level hald Tr, 40 300 1200 kQ
Rin2D ViN=VsS  INT pull-up resistor 200 800 3000 kQ
Rmn3 ViN=VoD RES pull-down reslstor 10 30 50 kQ
Rivd VIN=VSS  RES pull-up resistor 10 30 50 kQ
Rind VIN=VOD  TST pin pull-down resistor 30 130 500 kQ
High lavat output valtage} VOH(1) loH=—1 _OmA] N1—4 \1%05 \Y
Law level qutput voltage | VOL(1) loL=2.0mA ’ 0.5 v
High tevel output vottage| \JOH(2) | loH=—500pA ] K1 —4 P1—4 M1 -4, Vop \
:|SOI—-4.A1—4 —0.5
Low level output voltage | VOL(2) loL="5002A | (condition: Ports &, P, M, SO and 0.5 v
A are used in the output mede.)
Le::l.pﬁ cax;;_enl with LloFF | VoH=13.5V N1 — 4(Open speciﬁcxmonz-igura o 1.0 uA
Segment port ocutput impedance
®#CMOS output port mode .
High leval cutput voltage] \JOH(3) loH=—300xA 71 Segment Vop \
PAD Na22~40,43~68 —0.5
Low tevel cutput voltage  VOL(3) [ loL= 300pzA | FLP-80 pin Nadd~78 0.5 v
@ P-ch gpen drain output port type (See Figure 11)
High leval output voltage| VOH(3) lon=—2300uA | Segment Vop Vv
PAD No22~40, 43~58 —0.5
teakags gurrent with L loFF | VoL=Vss 1 FLP-80 pin Nod4~78 1.0 uA
autput OFF
@ N-ch open drain output port type (See Figure 11)
Low laval qutput voltage | \/or (3) loL=300xA ] Segment 0.5 \%
} PAD Na22~-40, 43~58
Leakage current with llofFF i | VOH=VOD FLP-80 pin Nod4~78 1.0 uA
cutput OFF

Note 1: 24 pins - S1 to S4, K1 to K4, P1 to P4, M1 to M4, SO! to S04 and Al to A4,
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Electrical characteristics/VDD=3.0 to 4.5V, V§s=0V, Ta=-30 to +70C
item | symbol Conditions/terminals min vp max | unit
¢ Static lighting fo;mat s X
" egmen
High level output voltage | VOH(4) loH=—20uA Voo Vv
PAD No22~40, 43~58 =
Low level output voltage VOL(4) loL= ZQ”A ] FLP-80~ pin hhdd«-"}ﬂ 0.2 0.2 Y,
High Tavet output voltage] \JOH(§) lon=—100uA :I CoM Voo Y
Law lfevel output voltage | VOL (5) loL=100zA —0.2 0.2 A
®1/2 bias lighting format :
i = Segment
High tevel output voltage | \VOH loH=—20pA Voo v
et ot v () jlon=—2hit ) oAb No2~40, 43~58 e
Low leval output voitage | VOL(4) loL=20uA FLP-80 pin Nodd~78 0.2 \
High level output voltage | \VOH(5) loH==—100uA pin V%DZ \
Medium level output VoM |QH=—'100[1A Vobp/2 Voo/2 v
valtage loL= 100A | COM1—4 —0.2 +0.2 | v
Low level output vottage | VOL(§) loL=100pA 0.2 \
@ 1/3 bias lighting format --- o, le% Tode cagmoh be acpted I
Loskago curcent at | jeg() | VOD=3.0V  Ta=25C See Flawre 3. 0.2 1.0 | A
Leakage cutrent at Lek(2) . |VoD=3.0V  Ta=501T see Figurs 3. 1.0 5.0 | wA
supply voltage
tnput leakage curant loFe Voo=3.0V St-4,K1-4.P1-4.M1-4
VIN=VoD SO1—4,A1—4,INT.RES 1.0 KA
VIN=Vss | (gomdions Pare G bt S0 end | —1.0 uA
and RES: Open,
Output voltage 1 voo 1 -(1| Voo=3.0V,.C1=C2=0.1xF Vool=Vo 1.3 1.5 1.7 \
16Bias, fopg=32.768kHz See Figure 4.
Supply current 1 oo [1-1 | Voo=3.0V Ta=25C ] ?;:L:’sw:g‘l’““’gﬁf:ﬁm 4.0 8.0 uA
mode
1 Iop 11-2 | Voo=3.0V Ta=50C — Cg=20pF,Ci=25kQ 6.0 20 uA
At the HALT operation
mode. See Flgure 6.
LCD= Y3Bias
Supply current 2 liop12-1 | Voo=3.0V Ta=25T "] Xtal osclilation mode 6.0 10 uA
Xtal : 38kHz or 65kHz
liop12-2 | Voo=3.0V Ta=50C _| XCg=10pF, Ci=25kQ 10 30 2A
At the HALT operation
mode, See Flgure 6.
LCD=1/3Bias
Supply current 3 lioo$3-1 [ Voo=3.0V Ta=25C 7] CF osclliation mode 150 300 uA
CF . 400kHz
llop13-2 | Voo=3.0V Ta=50T _| Ccg=Ccd=330pF 200 500 nA
At the HALT operation
mode, See Figure 7.
Oscillation start voitage | |[VstTl Tstt= § sec. Xtal ascillation mode 2.2 v
Qsallation hold voltage |VHOLD| T 2‘2;!:1 crystal oscillatlon 2.0 6.0 v
Cg=20pF
Oscillaticn start time I Tsttl Vop=2.2V Cl=25kQ 5 s
Oscillation stability Af Voo=2.95~3.06V — See Figure 6. 3 ppm
QOscillation start voltage 1 Vsttl Tstt= H sec. —]- Xtal oscillation mode ) 2.4 \}
Osetllation hatd voltags | [ Vool | - 38KkHz or 65kHz Xtal 2.2 6.0 Y
Oscillation start time | Tsttl Vop=2.4V — XCg=10pF 5 s
CI=25kQ See Figure 6. .
Oscillation start voitage | [V/stt ] Tstt=30ms 7] CF oscillation mode 2.4 Vv
Osciltatien hotd vitage | | VoL | 400kHz CF 2.2 60 | V
Qscillatian start time | Tstel Vop=2.4V — Ccg=Ccd=330pF 30 ms
Ses Figure 7. i
Osailfatien start voltage | | Vstt} Tstt=30ms 7 cF osclitation mode
Oscillation hotd voltage | | VioLD 800kHz CF 2.2 24 | v
Ogcillatian start time | Tsttl Voo=2.4V _I Ceg=Ccd=220pF or 6.0 \)
o ) 100pF  sea Flgure 7. 30 ms
oﬂ&?g&fmmn Cd Voo=3.0V XTOUT pin (Internal capacitor) 16 20 24 pF
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Electrical characteristics/Vgs=4.5 to 6.0V, Vgs=0V, Ta=-30 to +70C

Item Symbol Conditions/terminals min typ méx unit
Input resistance RintA VIN=0.2VDD ™" level hold Tr. Note 1. Ses Figure 2. 30 120 500 kQ
RINTIB ViN=VDO Pull-dawn resistor. Note 1. See Figure 2. 10 50 200 kQ
RN1C ViN=0,8VDD *u" level hold Tr, Note 1, See Figure 2, 30 120 500 kQ
RINTID ViN=Vss Pull-up resistor. Note 1. See Fligure 2, 10 80 200 kQ
RiN2A ViN=20.2VDD INT "L" level hotd Tr. 30 120 500 ko
RnN2B VIN=VDD  INT puli-down resistor 100 500 2000 ke
RN2C ViN=0.8V0OD INT ™" level hold Tr. 30 120 500 kQ
RiN2D VIN=VSS  INT pull-vp resistor 100 500 2000 ke
Rin3 VIN=VDD  RES pull-down resistor 10 30 50 ke
Ring VIN=VSS  RES pull-up resistor 10 30 50 kQ
Rin§ ViN=V0D  TST pin pull-down resistor 20 70 300 kQ
High lavel autput voltaga| VOH(1) loH=—5.0mA Voo \Y
:| N1—4 —-0.5
Low laval output voltage | VOL(1) loL=10.0mA 0.5 \
High teval output voltaga| \/oH(2) IoH=—1.0mA7 K1 -4 .P1—4 ,M1—4 Voo Voo v
] SO1—4.A1—4 =05 | —0.2
Law feval output voltage | VOL(2) | loL=2.0mA | Gonaition: s , e. M, 50 sad 0.2 | 05 | v
Le:uklapzot durcent with Tlorel | VOH=13.5V N1 — 4 Open specitication Figure 10 1.0 uA
Segment port output impedance
® CMOS output port mode N
High leve! output voltags | VVOH(3) IoH=—500uA"} Segment Vop Vob \
PAD No22~40, 43~58 —05 1 0.2
Low lavel output voltaga | VOL(3) loL=600A 1 FLP-80 pin Nodd~78 0.5 \Y
@ P-ch open drain output port type (See Figure 11)
High lavel output voltage| \VOH(4) lon=—500.A77 Sesment Vop Vop v
PAD Na22~40, 43~58 -0.5 | 0.2
Lestage curcont with | | lofe | | VoL=Vss2 1 FLP-80 pin Nodd~78 1.0 | »A
® N-ch open drain ocutput port type (See Figure 11)
Low lavel cutput voitaga | VOL(4) lot= 500uA 7 Segment 0.2 0.5 Vv
PAD No22~-40, 43~58
Leakage current at Tore I {Vor=Vop J  FLP-80 pin Nodd~78 1.0 uA

460

mmas . T



SANYO SEMICONDUCTOR CORP 22k D WM 7997076 00059492 7 =
LC5863H, 5864H

7-49-19-04 —
Electrical characteristics/Vgg=4.5 to 6.0V, Vgg=0V, Ta=-30 to +70C
Item I Symbotl Conditions/terminals min typ max unit
@ Static lighting fm!mat
High level output voltags| \/OH(4) loH=—40pA 7 Segment Vop \
PAD Na22~40, 43~68 —0.2
Low level qutput voltsge | \/OL(4) loL=- 40xA 1 FLP-80 pin Nad4~78 0.2 v
High level output voltage| \/oH(B) loH=—400A - Voo \Y}
COM1 —0.2
Low level cutput voitage | VOL(6) lot= 400uA 0.2 \Y)
®1/2 bias lighting format
High level output voltage| \/oH(4) loH=—40uA - Segment Voo \
PAD Na22~40, 43~58 —0.2
Low teval qutput voltage | \/OL(4) lo.= 40uA 4 FLP-80 pin Nad4~78 0.2 \
High level cutput voitagef \/OH(6) loH=—400uA - !%02 v
Medium level output Vom?2 -t loH=—400uA Voo/?2 Vop/2 \
voltags loL=400zA COM1—4 —0.2 +0.2
Low fevel output voltage] VOL(H) loL=400pA - 0.2 v
®1/3 bias lighting format
High lavel output voltage] \Jor(4) loH=—402A " V%[)2 A
-0, |
i —— Segment |
Medium level cutput | VoM 1-1 | rloH=—40pA 2Vpo/3 2Noo/3 |V
valtsge [ “ PAD No22~40, 43~58 | —0.2 +0.2
vom1-2 | Lior= 40pa | FLP-80 pin Nodd~78 Veos3 Voor3 |V
Low lave! output voitage| VorL(4) loL= 40uA - ) 02 v
High level cutput voltage| VVOH(6) loH==—400.A ] Vop v
—0.2
Medium Tevel qutput vome -t lok=—400pA 2Voo/3 2Voon/3 \Y
voltage [ COM 1 — 4 —‘0.2 +0.2
Vom2 -2 loL=400pA Vop/3 Vop/3 v
-0.2 +0.2 .
Low lavel output voltage} \/OL(H) loL=400uA 0.2 \
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Electrical characteristics/Vgs=4.5 to 6.0V, Vgg=0V, Ta=-30 to +70C
ttem Symbol Conditions/terminals min typ max | unit
Leda current at sl jec(1) | VoD=6.0V Ta=25C See Figure 3. 0.2 1.0 uh
Lq:;(‘n‘g;ecurrent at swealy| [ ek(2) Vo0=6.0V Ta=80"C Ses Figure 3. 1.0 5.0 uh
Input teakage current loFF Voo=6.0V S1—4.K1—4,P1—4.M1—-4
VIN=VoD SO1 -4 ,A1 -4 ,INT,RES 1.0 rA
VIN=Vss (Condition: Ports K, P, M, SO and | —1.0 uA
A are used in the input mode.
INT and RES: Open.)
Qutput voltage 2 Vop1-(2) [ Voo=6.0V.C 1 =C2 =0.1xF %2, ,VoD1=Vo| 2.4 2.5 2.6 v
14Bias,fopg=32.768kHz
Output valtage 3 Voo1-(3) | Voo=5.0V.C 1 =C2 =0.14F fioe sVODI=VO| 1.4 1.67 1.8 v
Vop2-(3) | 1ABias, fopg=32.768kHz Voo2=Vo| 3.1 .33 3.5 \Y
Supply current 1 llon ! 1-1] Voo=5.0V Ta=25C 7 gg:hff:;’:gf"o:ﬂf:um 1% 30 ras
mode
Hlon1 1-2[ Vopo=5.0V Ta=50C - XCg=20pF,Cl=25k 20 50 HA
At the HALT operation
mode, See Figure 6.
LCD=14Bias
Supply curcent 2 liool2-1 | Voo==6.0V Ta=25C 7] xXtat ocillation mode 15 30 uA
Xtal : 38kHz or §5kHz
ltop12-2 | Voo=5.0vV Ta=50T | XCg8=10pF, Cl=25kQ 20 50 A
At the HALT operation
mode, See Figure 6.
, 4 LCD=1/38ias
Supply cutrent 3 1ol 3-1| VoD=5.0V Ta=25C -} CF osciliation mode 400 600 #A
CF : 400kHz
tiool 3-2} Voo=5.0V Ta=580C | Ccg=Ccd=330pF 450 600 pA
At the HALT operation
i ~ mode, Sea Flgure 1.
Supply curcent 4 10D 1 4-1] VOD=5.0V Ta==25T 7 CF osclliation mode 450 650 uA
CF : 1000kHz
oot 4-2| Voo=5.0V Ta=50T | Ccg=Ccd=100pF 500 200 uh
At the HALT operation
~ mode. See Flgure 8.
Supply current 5 tion 1 H-1] Vob=5.0V Ta=25%C < CF oscliiation mode 500 200 uh
CF 1 2000kHz
llool §5-2} Vop=5.0V Ta=50T | Ceg=Ccd=33pF 550 %0 uA
At the HALT operation
~ mode, Ses Flgure 8,
Supply current 6 Ilooi6-1 | Voo=5.0V Ta=25T 7] CF osillation mode 700 a00 uA
CF : 4000kHz
llop16-2 | Voo=5.0V Ta=50T | Ccg=Ccd=33pF 800 1000 uA
At the HALT operation
Qscillation adjustment - ;‘mr&7 Flgure 8.
s:anacitanca] Cd Voo=5.0V (Internal pz::pacltor) 16 20 24 pF
XTIN  XTOUT CFIN  GFOUT voo The switches in the figure
0 can be set by mask option,
Xtal CF Red=0Q I
I 0 —
Xhal XCg 2 Ceg .I: ]_ Ced

= XCd
32k 1 32,768kHz . Ii__ﬂl——-
65k 1 65.536kHz

33k U 38.2293kHz VSS vSS vss
Figure t-1. Fixed oscillation Figure 1-2.Fixed oscillation Figure 2, Input structure of ports
circuit (XT terminal) . circuit (CF terminal) S, Ky, P, M; SO and A
Recommended ceramic resonators
Manufacturer Murata Kyocera
Frequendy item Product number Ccg(pF) | Ccd(pF) | Product number | Ccg(pF) | Ccd(pF)
400kHz CSB400P 330 330 KBR-4008 330 330
§00kHz €S8800J 220 220 KB8R-800H 100 100
1 MHz CSB1000J 220 220 KBR-1000H 100 100
2 MHz CSA2.00MG(CST2.00MG) 33 33 KBR-2.0MS 33 33
4 MHz CSA4.00MG(CST4.00MG) 33 33 KBR-4.0MS 33 33
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Xial -
Yoo XTIN L STOP state
o L1972 ] Port S
T cups XToUT T 1/0 port
o’
—{ Vool CFIN —%—“— RES and INT pin
| In Voo2 CFOUT ——c-l'__l'—lcc}; LCD port
Vss
°2Tf3-l- T Xtal
CF
Xtal

Figure 3. Measuring circuit for leakage

current at power source

C1, C2 and C3

7-49-19-04

With input resistor ON
Output. mode and output data
level "H"

With internal resistor

and externally open.

Not including externaily
added device current.

32kHz to 65kHz,

200kHz to 4MHz,

32kHz

: 0.1 microfarad Figures
LCD port + Open 4 and 5
I pu CF 1 200kHz to 4MHz
Xtal -
_jeur2 Voo XTIN
ci C3J XCg .
Teur XTouT [ ¥
o Ceg ez Voo xTiN
[ Vool cFIN—_t—-I o1 axe
* = a T curt XTOUT [—T cg
Voo2 - Vo cg
- grouT ﬁcl; o Vool CFIN —3— H
2 Vss )
T )i o1 Voo2 CFOUT p—¥—] |
= v CF  Ged
czTca'f ss
Figure 4, Qutput voltage measuring circuit -1

o

CuP2
¢ L
T cupr

Vool
[ f Voo2

SGI

Figure 5. Output voltage measuring circuit

Note: CF

Xual 1
R vy —>———
XTOUT | e Xa T
Cog o L] gupz Voo xTIN ——_é—xy—‘
GFIN Tl«: H T cuprt XTOUT |— ¢
Cog
CFOUT
T ] Veo2 cFouT [—¥—
v CF  Ccd
in the stop state. 02Tc5[ i
Xtal: 32kHz, 38kHz or 65kHz. i

C1, C2 and C3: 0.1 microfarad

Figure 6. Supply current measuring circuit

—®>—

Note: X'tal in the stop state.

Figure 7. Supply current measuring circuit

—O——

Xual 3 Xtal ]
jeve2 Voo XTIN —2—] I-J oijcupz Voo XTIN ——
G Tl . CIXCg T 3 XCg
cuPt XTOUT —F cuPT XTOUT —7
Ccg Ceg
Vool cFiN F—r—1 Vool CFIN H
]
l N Vao2 CFOUT l In Vop2 CFoUT Rext
Vs CF Ccd Vss
c
e2[es] T Rod , 2[eq I

Note: X'tal in the stop state

Figure 8. Supply current measuring circuit

Voo
s :

Vss Vss

vout

P-ch open drain
ocutput format

Note: X'tal in the stop state.

Figure 9. Supply current measuring circuit

Voo
-

N-ch open drain
K output format

4
{1
_{EE vouT

Vss

Figure 11. Structure of segment open

Figure 10. Output structure of port N (N1 to N4)

drain output format
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RC 0SC FREQUENGCY (1) RC 0SC FREQUENOGY (2)
rr Lt T T 1
2 Vpo=—Vss=3.0{V) — 2 Vpo—Vss=5,0 (V) —
. Ta=25 (C) \ Ta=25(C)

1000\

P
A ~ 5

2 N
z = s
g w2

I8

100
7
5

7 10

Figure 12, -Sample RC oscillation frequency characteristics

tekey
teku | tekH
S03 \ N
tick toke '
Y
s01 >< Input data
K
texo

- ,
$02 >§ Output data X
- -

tekey o Bus MIN 1CKL == tgRH " 2.4ps MIN
tus MIN toKE “eererreessens 1us MIN
Tus MAX

Veo=3.0~6.0V

Figure 13, Serial input/output timing (at external clock mode)

I toke I 1 ek |
M3
M4 - .
oKL, Logpeereesss More than cycie time

Figure 14, Timer 1, timer 2 external clock input timing
{at external clock mode, M3, M4 terminals)
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Instruction set for the LC5863H/64H microcomputers

AC : Accumulator
ACn + Accumulator bit number
CF : Carry flag
DP : Data pointer
DPF : Data pointer flag
PC 1 Program counter
PCN + Port ( ) contents
Rx 1 Address RX in the data
memory (RAM)
Rxn 1 Bit number of address
Rx in the data memory (RAM)
IEFn : Interrupt enable flag n
of control register 3 (CTL3)
WRFn : Working register flag n
SCFn + Start condition flag n
PDF + Pull-down flag

HQF
HEFn

HRFn

™
L
Breg
STS
MS
()

-

$<>

: HALT request flag
: HALT mode release request

signal enable flag

: HALT mode release request

signal flag n

s Timer

: LCD latch

: B register

: Status register

: Timer mode select

: Content

: Data transfer direction or

result storage destination
Logical product (AND)
Logical sum (OR)

: Exclusive logic sum (X-or)

T-49-19-04
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Instruction set for the LC5863H/64H microcomputers

1-49-19-04

«| Mnemonic Op code Operations Operations description ﬁ;:;“ed
SRO X 01 10 000 0f0—{Ra—={Rx)2—=(Rx)1—(Rx)o |Silt right the contents st acdress Re, 260 {0} Ia Ineerted
X1 Xs Xs X4 X3 X2 X1 Xo| ac—(Rx) ecumtator (AG) the vaw contets a1 socrees Foe
c{SRI X 0110 000 1 j1—=(Rx)—{Rx)z—>(Rx}t—={Rx)o SHIL (i the contents at address Rx. One (1) ks Inserted
3 X2 Xe Xs X4 X3 X2 X1 Xo | A (Rx) oty R b 2 e My
2]sLo X 0110 001 0] (Re)a—(Rx)2+(Rx)1+~{Rx)o~0 Shift Isit the contents st addcess R, Zero (o) Is kneerted
c
§ X7 X6 X5 Xa X3 Xz Xt Xo| AG+—(Rx) m‘ﬁ'nnﬁ?‘&hﬁm&x}n i bl
cfSL X 0110 001 t](Re)a={Rx)2—(Rx)1—(Rx}o+1 Shift kit the contents at sddress Rx, One (1) I ineected
g X7 Xe X5 Xa X Xz Xy Xof AC—(Rx) mmumﬁﬂ&:*-h&ﬁ?hm‘& bl
]
'g RRC X otto 1001 [(Rx):—-(ﬂx)z-'(Rx)l —-(Rx)a] Rotats right the contents at address Rx with CF. Then| CF
g X7 Xe Xg Xqg X3 Xz X1 Xeo —CF—~ !nnll.t 1a the accumulator (AC) the new contents st address
s AC~{Rx)
€
w|RLG X 0110 1011 C (Rx)3 — (Rx)2 ~ (Rx)1 «(Rx}o Rotate fsft the contenty at sdccess Rx with CF, Thea | OF
% X7 X5 Xs X¢ X3 X2 X1 Xo —CQF e~ Il g:-m ta the actumulator (AC) the new contents at addcess
3 AC~ (Rx) )
)
§ [wpF x 0 110 1 11 1[(RK),AC—0PGI.0PGZ,DPF.CF | mormtwe e cotitaat M ugefcn 1 a2, o o
8 X) XG xs x‘ Xl X: xl xo to the sccumulator (AC) snd addross Rx In the
MROPF X )(()1 )(()5 ):5 )(()‘ ):3 ):z ):l ):0 AG+—OPG1, 0PG2, CF + (Rx) n:-:llruusgontms&m Inthe RAM 1 &a&ug&: CF
remain “‘:“M
SCF 1111 000 0]|CF- Sat tre carry flag (CF) CF
0000 0001
RCF 11 1%y 001 0|CF~—0 Reset the cary Hlag (CF) CF
0000 0001
SRAPF O 1t 110 1 11 0]RAM Page—D Sefoct RAM peges. Note' that each RAM paga arsa conslsts of | APG
0000 0 0DiDfD=0~3 1 plta (258 x4 bita)
LRAPF X 0110 110 1[({Rx)o (Rx}1 ~RAM Page Traraler tha contents of the RAM page flag snd RAM save page
§ X7 X Xs Xs X1 Xz X1 Xo| (Rx)2, (Rx)3 = RAM Pago (SAVE) | ' e sccumuiator (AC) snd scdrése R In the RAM.
§ SBNK D t 1t t0 1 01 0fBank~-D Sat Immediste data (D) In the bank reglister (BNK), BNK
o 0000 030:20100) 0=0~15
S| MRBK X 0110 01 0 1|Bank~(Rx) Tranatec 10 the Dack fegiter (BNK) tha contents at addvese BNK
S X7 X5 Xs Xa Xa X2 X1 Xo % In the RAM.
E MBNK X 01T 10 111 0]|AC~—Bank Transter to the sccumulator (AG) and sddcess Bx In the RAM
a X7 X6 X5 X4 X3 X2 X1 Xo {Rx) —Bank the contents of tha bank register (BNK)
Sisopo ttto tt1tt 1iDP-D Sat Immediate data (D) In the date pointer (DP). DPH
S D2 Dg 05 Dy D3 D2 04 Do| D=0~255 DPL
E MRDH X 01 10 01 Y O0|OPH«(Rx) Tranafar 1o the 4 upper bits (DPH) ol m date polnter (OP) | DPH
g X7 Xs Xs X& X3 X2 X1 Xo the contents at addresa Ax In
2| MROL X 0110 011 1|0PL—(Rx Tracate 1o tha 4 fower it (OPL) . the data pointar (0F) | DPL.
XIXSXSX( XJXEX[XO tha contents at addeess Rx In the RAM,
MOFR X 01 11 110 t](R)—AC AC—DPL the contents of tha 4 Jowat Lt (PL) oF the data paimter
X7 Xg Xs X4 Xa X2 X1 Xo Breg — DPH mlm,lr(g:h{ to the B register the contenly of the 4
ADG X 0100 00 0 0} AC—(Rx)-+(AC)-+CF Add the contenls of addeem Rx, AC and CF topather Inbinaty | GF
< X7 X6 xs X4 X3 Xz X1 Xo and (hen store the binary sum Into the sccumulator {AC)
S
‘S| ADC*® X 0100 00 0 1|AC—(Rx)+{AC)+|CF Acd the contents of address Rx, AC and CF together Inblnary | OF
3 X1 Xs Xs X¢ XaX2Xi Xo| (Re)—AC ST the g, e the sesmiiaor (46} and
) —
I2:3 >
R B e e R T | O
8
Olspox X 0100 00t 1 }|AC~(Rx)+(AC)+CF Subtract the AC contents Trom thoss of sddcess Rx and CF In | OF
=
g X7XsXs Xe X3 X2 X1 Xo| (Rx) —AG Senistor (AG) angvdem Fx 1y tha R 10
S} ADD X 0100 01 0 0]|Ac—(Rx)}4(AG) Add the contents of sddress Ax and dccumulates {AC) togather | CF
o X1 X¢ XS X4 x: X2 Xy XQ 1n blnary snd then store the binary sum Into the AC.
g ADD* X 0100 010 1]AC~(Rx)4(AC) Add the contents of address Ax end sccumulator (AC) In | OF
5 . X7 X Xs X4 X3 X2 X1 Xo (RK)"'AC ml:ﬁm,‘"’" tbe Yinsry sum Into the AC snd addense
‘: (AC m
glsvex o100 0112 aemtmitimcen R e | O
sccumulator
suBx X 0100 01 1 1JAC—(R)+(AC)+1 Sbtract the AC conteats from thove of addeess ix In tho RAM | GF
X7 X5 Xs X¢ X3 Xz X1 Xo] (Rx)—AC oumitor ¢ (Agr:n:‘:‘d;':. ey Sitorencs lnto the
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accumulator (AC) Is ™%,

3| Mnemonic Cp code Operations Operations description ﬁ;fg‘:cte"
ANX 0 200 ARt AC) T oo e o e e
nary sum .
ADN* X 0100 10 0 1/|AC—{Rx)+{AC) Add the contents of the sccumulator {AC) snd thoss of
e X2 X6 Xs X4 X3 X2 Xi Xo| (Rx}-AG o nto . AD and adresm e Jo the AR o Y
o - -
B ]ADCH XY 0101 00 0 0}AC—(Rx}+Y+CF ﬁ&?&“ﬂﬁ;&ﬂ?&"ﬂmﬁm‘ﬁ CoF
2 Y3 Yz Y1 Yo XyXzXiXe binary sum into the accumulstor {AC).
"’é ADCI* X, Y10 1 0t 00 0 1]AC—(Rx}+Y+CF A0 1he contertact address Rx i the AAM, inmedate ita ¥ | CF
= Y1Yz2Yi Yo XaXz2XiXo| (Rx)—AC Bnary e 1ot e socumarstor (AC) and sodem o
S =
=1S8CLX Y 01011 00 1 0]AC—{Ax)+Y+EF Sub\uck Immediate data ¥ from the contents of sdress Ax | OF
g Y31Y2Y1 Yo XaX2XiXo e eevumuratar (A, o e the binary diffecence into
2 —
o] SBCI* X, Y 01 01 0 0t 1]ACc—(Rx)+Y+CF Suhmcl Immediste data Y from the contents of address Ax | OF
K] Y1Y2 Yi Yo XXz X1 Xef (Rx)—AC the v (ac) e .3‘;':..‘?:‘“"’ iteroncs fnto )
E[aoorx¥ | 101 0 10 o [Ao=maFY e B TR L | O
s 3Y2 Y1 Yo X3 Xz XiXo
Slappie xYy [0t 01 01 0 1]AC—(BI)+Y A3d the contents of sddcess Rx and Immediata data ¥ together | CF
< Y3Yz Y1 Yo X3Xz¥XiXo| (Rx)—AC et it v e aum Into the secumutatoc
suaixy o1 0170110 Ao (R S TR I T | O
accumutator
SuBix X, ¥ \?3 le Yol \!0 XOI )}2 )2‘ ):0 ?F(l}x‘)_ (RAX(,)‘{‘Y'I‘ ! blnary la;”ﬁ‘ﬁ::;{:ﬂéﬁ:rﬂgﬂ::gﬁmﬁx CF
- sccumulator addcess Rx,
AONKY [0 10 171700 0 AR+ T R
3Y2Y1 Yo XaXz2 X Xe accumutater
Rl P AT
MO R x| e e
4 accumulstor X
S R [ BT
-— A ass n o
EoRx o100 110 0 [Ao-RIV L) D S T T B
accumulator
EQOR* X 0100 1 7| 0 1| AC—(Rx)W¥(AC) Exclusive OR tha contents of address Rx with thoss of the
c X1 Xs Xs Xa X3 Xz Xi Xo| (Re}eAC eurmuiator (AC) ang agarem i, (o8 s o the
2 — oR " u
5 OR X )?7 ):e )?s }?‘ ):3 ):2 )2( )?D AG+(Rx) V (a0) ((:g‘;"in%“&é‘\“.?éﬁi‘;“&n"&md'“r?: recumtator
]
(R O e
- in ata mamoy o
1=
-S ANDI X, Y 0101 101 0| AC—([RxAY AND the contents of address Fix with immediate data and then
Q Y3 Yz Y1 Yo XaXz2XiXeo store the logical product into the accumulator (AC)
51
Q P w
B T v v o X xa o aoko e e e
_ﬁ. 1 & Memory
| R VIR ICIC i e i e
o Yy Yz Y1 Yo XaXe Xt Xo {ag). ’
]
i P Fray R
QRIX, Y 0101 111 0]AC—(R)VY OR the contents of sddcess Rx with Immediate data and then
Y3 Yz Y1 Yo Xi3Xz2XiXe store the logicsl sum Into the accumulator {AC)
T N oK o fwrno ST Lt R AT
hat in s me
R R g B I e it
§§ BABO X 1000 0 XoXeXg|if AGo=1PGC(X10~Xo) ==X10~Xo | Samesatre e I BIL 0 of the (AC)
_-g,i X2 XS XS x‘ XJ X2 Xl xo PO(X]2~X||) ~—ROM Page nccumulalof et e _g_n NGP instruction it bit 0 of the
ir
g" BABI X 10 0 0 1 XioXe Xy if AG1=1PC(X10~Xo} ~X10~Xo |same s the snp tlon 1f bt § of the sccum (ac)
33 X7 Xg Xs Xa X3 X2 X1 X¢ PC(XIZ“‘XH)'-ROM Page s ™I% Pcocassad as the NOP instruction if bit 1 of the
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2 Mnemonic Op code Operations Operations description ﬁ;fge:ted
BAB2 X 100 1 0 XoXeXs}if ACz=1 PG(Xio~Xo) Sama us the JuP 1 bit 2 of the (AC)
X2 Xe X5 X1 X3 X2 X1 Xo Pc&Xlo';(Xo) Vocumutator TAG) 14 R ey NOP tratruction 1f Bit 2 of the
12~Xn
. +—ROM Page
BAB3 X 10 0 1 1 XwoXsXa|if AG=1 PO{Xio~Xo) Same vs the 1P W ot 3 of e act
Xy Xs X5 Xa X3 X2 X1 Xo —Xio~Xo 8 1% Frocessed a5 he NOP Instruction If bit 3 of tna
PG (X12~Xn)
.5 +—~ROM Page
= .
g B8AZ X to11 0 XioX9 Xs| if AC=0Q PC(X1o~Xa) Same a8 !htAJM: #l!mcnen i3 lMNcounllnl of lhlc
a %1 Xs Xs Xa Xa X2 X1 Xo Pc'(‘xw"‘xo) the content of the accumulator (A!.:’) is not "0%
c Xi2~Xu1
g +~ROM Page
S1BANZ X 101 0 0 XoXoXe[il AC#0  PC(Xi0~Xo) Same a5 the JMP instruction If the content of ihe
g X7 Xg Xs Xa X3 X2 X1 Xo Pc&x |o'~)'<Xo) %:llrueullo: ' the c;n::r}l of 'the. f:ﬁml::orlh&;o&
5 12~Xn . :
[2] -
° ROM Page
S18CH X 101 1 1 XigXeXa|itcF=1  PCG{Xw~Xo) ams 4 the JNP Iotroction f the cantentof the caury 149
s X7 Xs Xs X4 X3 X2 X1 Xo PG.(-).(XW“)‘(X% }:onl’«}: of ihe carry 10 (oR) 1 08y e
2 12~X1 )
g —ROM Page
‘é BONH X 1 01 0 1 XieXoXa|if CF##1  PC{Xio~Xe) (CF) ¢ 24 the P [rativction U the conlent of the carry (isg
= X7 X5 Xs X¢ X3 X2 X1 Xo ~X|o~X(; hat of tha carry. fiag (CF) s *1%,
g PG {(Xiz~Xn1
5]
§ +~ROM Page
@ CALL X 1.1 0 0 1 XioXgXa| (STACK) ~ (PC) +1 Call & subcoutine program stored at the address spocliied by
X7 Xs XS X4 X3 X2 X1 Xo Immediate date Xo to XA and ROM page tlag.
RTS LI T I | 100 0|PC~ (STACK) Return control ta the maln routina from a subroutine or an DPF
0000 00 0 0]|DPF~—(STACK) Interrupt pracesting rautie.
RTSR 1111 100 0]PC—(STACK) Foturn el o the mala foutine from & subxoutine of 1 | DPF
0000 60 O 1|DPFe(STACK) Cperation oda 14 Totaced aTer coetech 13 trnalereca back
ta the maln routing.
PopP F 11 1 0 0 1| STACK~—STACK—1 Oecrement the stack polnter (STACK) by 1.
0000 0O0O0COC0
SLOW 1t 1t 1100]|—————— Force tha entem clock 1o W fow e (sow) operatin
0010 0000 o ]
FAST 1 t11 1100 —~——=——— ::’f:: the systam clock Into the high speed (fast) operation
: 0to0o0 0000 ) -
'g. HALT 1111 110 0]|HALY Eorca the CPU Slock cpration into the HALT operathon mode.
Q Tha HALT mods can be- refessed In the following conditionsd
= 1000 0000 - When Interrupt request olgral [s sccepted.
= - ¥ oy bit of staton regiters 3 nd 4 (SCFO 1o SCFT} 18
& sat.
§ HLTF 1111 1 1 0 0! FAST & HALT Forca the systam clock Into the fast operation mode and thea
= place the GPU In the HALT operatlion mode,
g 1100 0000O
o HLTL 1+ 11 1 1 0 0| SLOW & HALT Focca the system clock Into the slow operation mods and then
s 3 place the CPU In tha HALT operation mode,
z 1010 0000
OFstor T111 t101]stop Put the GRU to thg HALT stata and the placa e arciistor
000 0 000Q¢O0 In the stop cperation mode.
stee [T 1T 0 [FasT & sToR s S B e R
cLO0OOC O00Q0O0CO0 the alop mode respectivaly,
SPL [T 1T 11 stow a stop T S B A M P
0010 000 0 the stop mode respectively,
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§
2.1 Mnemonic Op code Operations Operations description ﬁ;f;cted
|22 ,
SHRF D ttt11 1010 gomm o a-s;u u‘uum’&?uz signals or HALT ralesse Tequmat sigruls In b foliowlng mamar: IEFo~)
D7 08 Ds D4 D3 D2 D1 Do oi: enania (0F o i (o O et e ) from th SIT. perminal, HRFo~3
m(m-1)am(nz-osmmwmrwmﬁmumvaumz. tes
D3? Enable D3 = 1) or cisadia (D3 = O an Interrupt roqueet sigral from the SI0 coun Note:
D4z sm(m = 1) or disadla (D4 = O) a HALT relesss request caused by sn overﬂow Hgnal from the nterrupt
Os: Enlﬂo.(DS « 1) & disable (D5 = 0) & HALT relesss request caused by an underfiow signal from timer ) ?ahlelEF
+ Enadle (D8 « 1) or dissble (Dg = 0) 8 HALT ralease request coused by an uoderfiow signal from timer 2, 11808 1EFQ
D71 DS: Enable {O7 = 1) oc dzable (O = 0) a HALT ceiease requost cavsed by &n overtlow signaf from the to IEF3
S10° counter, will be
reset after
Interrupt
requests
are
accepted.
<
S ~ Enadle or dlsabl [ aquest aspond -
= sico JS 1o IEFo~3+D ing to quDO l': g:“nluu;msp‘:,{F Tnatruc! mkfnlllﬂ!nlc- 1EF0~3
o Q0 00 D3D2D1Do} D=0~15 llnn sets the laterrupt enable flag bits (IEFp to
‘:_;' EFak
S| MRIX 0110 61 0 0]IEF0~3+(Rx Enanle o dusla e Internst recuest sigaals conspond- IEFo~3
- ts f the SHRF Instruction, This instruce
S X1 XeXsXa X3 X2 X1 Xo| D=0~15 o -uuuD? Yarater the contects of adiress Rx In b
8 RAM to 4-bit control fegistec 3 (CTL3)
5
Q
SlPLC D tit11 1110 mzpuwnm«p#mmmumm;mm&:mgr-l:lu?b(mmuo. HRFo~4
S 0705 D5 D¢ D3 D2 D1 Do| 591 Rttt FIALT reteese fusert sigual from thvwr o 1o
Dz t Reset HALT roleass nquls\ Honal from timer 2.
D3 ¢ Resot HALT colsase racquest signal from the SIO coun
D4 ! Resst the HALT release raquest caused by an evolﬂoi ligml from the civider.
Dg ¢ Resat the (' § O-FFs (11 to 15 Jof the 16-lavel dividers
Og s Reael the WD1 watchdog timar.
D7 ¢ Reset the WD2 watchdog timar.
MSB X 0111 100 0]}AC—(SCFo~3) - Load the contents of status register 3 (lSCFo l:.SCFa) Inta
X7 Xs X5 X X3 X2 X3 Xo (Rx)*—AO (Mmcumu ator (AC) oss [ the data memory
- mubm {SCFQ to SCF3) of status register 3 ard st as
§CFQ 1 SaC whan the INT tarminal fogic has been changed,
SCFy : Set when the K port sional [avel has been changed.
SCFz Set when any flag bit nl status ragister 4 has beens
SCF3 Sel when the § port signal level has bean changed,
MSC X 0111 100 1]AC—(SCF1~2) - Loxd the co‘(\l‘:n‘l::éln.:\\ﬂus&clsler": gsc&: to SCF1) inta
X7 Xs Xs X4 X3 X2 X1 Xof (Rx)—AC byt o o + memey
- ',I’hl? bits {SCF4 to SCF7) of status regitter 4 are set as
olton
SCF:::SIGI v;hen the dividet has output sn overiiow
8l 03
SCFg 3 Sat when timer 1 has culpot an underflow signal,
SCFg &t Set when timer 2 has outpul an underflow signal.
SCF7 1 Set when the SI0 counter his output an overflow
signal or when ths SO4 terminal logic has besa
changed.
MSTR X 01 11 011 0f(Rhio~TMOVF Losd intg the sccumutator (AC) and acoress Rx I the cata
8 X7 Xg Xs X4 X3X2X1Xo| (Rx)2  —INT-port DATA reriow fiaga, N tarminat fogic, s0d e Imernai eset
g (Rx)s +~RESET FLAG fag.
=
.‘.2 STMI M, D 1 110 0 0 MiMgj] MS—Mo~Mi Satect (ha tmer 1 (or Umer 2) operation mode and start Its
2 D7 Ds Ds D« D302 01 Do| TM1 —D D=0~255 :"“"“:" ‘;:Tm&?ﬁ:u"%ﬁﬁﬁﬁﬂﬁ";ﬁmﬁ{
e N joe In timer <
SISTM2ZMD [ 11 10 0 1 MMo| MS—Mo~M: ®7 Gote 0100
:E D70605D4 D3D201 00| TM2+-D D=0~255
Q
o} MRTM1 001 0 0 0 MiMo| MS+—Mo~M:1 &lac%wlh:.:l:uI(oflxmer!)epdluonmoalndﬂullls
g|M.x X2 X5 Xs X4 X3 X2 X1 Xo| TM1 = (Rx) s ﬁ%ﬁ'ﬂﬁﬂtﬁx@mmm
e snsfecrad to t nd the
£ [MRTM2 0010 01 MMo|MSe—Mo~M wtarts cperation, er and the timer
M, X X7 X5 Xs X4 X3 X2 X1 Xo| TM2 ~ (Rx)

B 799707: 000LOCO O WA
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o Mnemonic Op code Operations Operations description ﬁ;‘;e:ted
s | MTIR X 0111 101 0] (Rx)—AC, AG—TMI L) Toarutar R‘mﬂmﬂ T“‘}'im“ﬁmﬂ;:‘ml::)c:wﬂ
'§'§ X7 Xe Xs X& X3 X2 Xy Xo Breg —TM1 (RH) the contents of TH1 (H) to the B register.

!g MT2R X 01 11 101 1} (Rx)—AC, AC—TM2(L) bR i iy ﬁ“’?“&"‘;’;‘ﬁlg"‘f’;‘"}"
= og — the o .
2 X7 X Xs X4 X3 X2 Xi Xo Breg ~—TM2 (H) contents of TW2 (H) to the B register
MSOR X o111 1 1 0 0| (R)—AGC, AC+—SlO{L) Tramfer m.emwuolston.()mun;ee&muhwl(m)m
< D10 D5 D¢ D3 D2 01 Do Breg + SI0 (H) Frabietal- gyt Ay g o et
o
S| MRS1 X ot 10 101 0]siofL)~ {Rx), AC+(Rx) Tracafec the contents 6f address Fx in the dets memory (RAM)
§ X7 Xg X5 X4 X3 X2 Xt Xo| SIQ(H) - Breg m"mﬂ'ﬂ?‘&"‘a°’.mﬁ°l‘9u¢‘s.“6‘m' time. copy
S
«\ -
| ER RN [ e e
° 8it 3 :ICF--S-lle‘ﬂ“nhonlmlnk«mlcloﬂlmodchub«ﬂnec\ed.
] Bz : CPHSF — Set to "H* when date Is oulput calzed with falllog
= 1ock signal edge and data is Ingut with rising clock slignal edge.
o ant SlOF = St to "H" when the serial counter needs to bo selected.
- o Bt 0 & CSTF —- Sat to ™H" whan tha sorlal couater Is to bs started, Sat to
[ "1 when the sarial coudter Is now In operat
g
E .
8
= | SSCF D t1to0o 101 1}8Ts2«0D Losd Immediats date Into status register 2 {STS2)
k 0000 DID2DIDo
& I - - contants memory
MRSOXK | e k| o DA S T
MR X | e sk oot eyl
MeRxW [0 0 1L ) ;Jzz Wilo Ao }_Fx*g e TG o Sadred R iﬂ‘é:'u".:'.,.‘.%.ﬂafﬁx
LDA X ?(1 ;(s ;(5 ())(‘ ;(3 ;(2 ())(l ()Zi(0 AG—(Rx) Traater the contant of adices R the data memory (RAM)
STA X )((1’ )25 ;s ):‘ ;3 )}2 >:| ):0 {Rx)—AC Tranter | g:m:,u(w sccumutator {AC) to sddeess Rx
LDS X.D 1 1 01 D3D2D1D0| AC—D D=0~15 Losd Iimaciate data Into address Rx In \he dats memory
X7 X X5 X4 X1 X2 X1 Xo| (Rx)—AC (RAMN
MR8 X 0010 111 0;jbBreg~ (Rx} Traratee tho conterts of acdrass Rx In the dats mamocy (RAM)
X2 X6 Xs Xa X3 Xz X1 Xo o
MBR X 0111 111 0]fAC—Breg ::::A:fmu;y e:(:nnnu of the B ragister 1o sddress Rx In the
X7XeX5X4 XaX2X1Xo| (Rx)—AC -
S T L R B
S iIPK X 0111 00 0 1 |AC—(PIKD Transler the contents of Input/output post K to the sce
% X2 XG Xs X¢ X3 xz Xl XO (Rx) —AC cumulator {AC) snd address Rx In the data mamory (RAM).
BlMX L R ] ae T R R G Mt e
2 Xz Xe Xs X¢ X3 X2 X1 Xo] (Rx)}+—AC !
<
w [ IPR X 01 11 Q 01t t]AC—(P(P) Trarafer tho contents of lnpulloulpu! port P to the ac-
.;:é X7 Xs Xs Xt X3 X2 X1 Xo (Rx)-—AG cumulated (AG) and sddeéss Rx in the data man'ocry {RAM).
S pso X 01 11 010 0]Ac—(P(sOD Teanster the contents of Input/output port SO to the ace
- X7 X X5 X4 X3 X2 Xi Xo (Rx)*—AG ~umulstor {AC} snd address Rx 1n the data mamory (RAM).
©
S
A | e T B B Ber el
WRT Y. X 9 0 0 0 Y3Ya2YyYo| decoder « (Rx) Tcandfer tha contents of sddress Bux In the data mamory (RAM)
X7 Xs Xs X XaXa2Xi Xa | LCD latch (L\') « decoder to the LCD Iatch clrcuit {Ly) via the data decoder,
LCD latch (Ly) ~ CF
WRP Y, X 00 0 1 YiYaYyYo|LCO latch(Ly) « (Rx} Tranatar the contents of wddress Rx In the date memary (RAM)
%7 Xs X5 X¢ X3 X2 X1 Xo| LCD tlatch {(Ly) ~ Breg and the © register to the LCO Iateh circult {Ly)
OPN X 0010 100 0} (P(N)-(Rx) Tranfer the contants of addcess Rx In the data mamory (RAM)
X2 Xe X5 Xa X3 X2 Xi Xo to output port M
0PK X 0010 100 1] (PK)~—(R) I;mobxmt;‘:%mmmwaum-muy(mu)
X7 X Xs Xa X3 X2 Xi Xg
0PM X 0010 1010} (PIM)—({Rx I;uuﬂﬂ:ﬁt;x:ﬁm.nnxlnu-m-mamovy(mu)
X7 Xg Xs X¢ X3 Xz X1 Xo i
OPP X )?7 )t()s )!s )?‘ ):1 )?2 ):l ):o (P(P)) ~ (Rx) Traratr the corttal of address R n th dets mamory (RAM)
QPSO X 0010 t 10 0](CP(s0))(Rx) Tranater the contats of sddress Rx In e date mamory (RAM)
X7 X6 X5 Xe X3 X2 X1 Xo to Input/output port SO.
QOPA X 0010 11 01]PAN-{R Trazats the contents of s R n the ats memacy {RAM)
X7 X Xs Xo X3 X2 Xy Xo
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A Maemonic Op code Operations Operations description ﬁfaf;cted
SF1 0 ttt1 0000 Set or temt he_ tigs pecilled by Inmeiate data bt O to Do, DPF
D705 D504 D302 08 D0 05 ; set e carty tiag (cEL At the carry fing [CF HRF3
Dy 3 Set tha dats pointer flag (OPF) ~Roset the data polnter luq (DPF). OF
02 1 Sat tha overiiow tima of the ~Set the oveellow tima of the
divider to 125me(250ms} vider to S00me{1000ms)
D3 & Set the K port to the cutput mods, --Set tha K port to the input mode.
04 1 Sat the M port to output mode,  —Set tha M port to Lhe Input mode.
D5 Set the P port to the oulput mode. ~Sat the P port to the knout mode,
Og t Set the SO port to the output mode. -Sat the SO port to the Input mode.
D7 St the A port to the output mode. -S4t the A port 1o the (nput mode.
Da. : No signiticant Reset the timer/SIO prescaler.
RF1 D t1 11 00108 OPF
D;Ds D504 030201 Do -~ HRF 3
CF
SF2 D 1111 071 0 0 ssorrea the fscn secltad by Immediate cata bits 07 (0 00,
D7D Ds D4 D3 D201 Dof oy : ensbie HALT mode reteses recuest _Dlsabls HALT mode release request
sgnal {rom tha [NT terminal, slpnal from the INT t«mk\al-
Dp & Set LED strobe to 10H to IFH. «-Set LCD strobe to 00H
02 : So( lho lnlunnl reaistor (UP/OOWN) —Sat Lhe [nterna! resistor (UFIDO\'IN)
S Input port to ON atate. of the S Input port to OFF state.
By ¢ Sl\ !M Intema) resistor (UP/DOWN) --Sat l.hl Intarnal resistor (UP/OOWN)
of the K Input port to ON state. Input port to OFF state.
c D4 & Set the internal rasistor (UP/DQWN) ~Set !h' lnmnll mluof {uP/DQ!
o tha M Inout port to ON atate, e M Input poft IBOFFI‘!‘ .
- Os & Set the Internal resiator (UP/OOWN) ~Set lho Inl«ul resistor (UPJOOWN)
o of the P Input ON stats, ! port to OFF state.
2|8F2 D 1111 011 0]0s = Sat tha Internal mm:c we/oowN) ~Set tre Intemal reulsor (we/oowK)
s 0 state,
Z! D706 Ds D¢ D3 D2 D1 Do o7 « Sax'the trrereal Fotor (UPIOOHH) ~Sat uv: Internal resitor (UPTOOWN]
= of the A Input port ta ON state. A lngut port to OFF ttate.
4
Q
g
~
-
3
=21
3
w
COMD D t111 0000 Same 83 D3 to D7 of SF1 imatruction,
D4D30201 Do 0 0 O
CIMO D 1111 0010 Sama 43 D3 to D7 of the RFL inateuction,
D4D30201 Do 0 0 O
SPOF D 1111 01060 Same 13 D3 10 D7 of the SF2 Instrvetion,
05040302 D1Do 0 O
RPOF D 1111 0tto Same a3 D2 to D7 of the RF2 indtruction,
DsD(D302 D100 O
SSW O tirtieo 1000 Sat or resat the flags ;paciiied by Immadiats data bits DT to D0,
D2 D6 Ds Dt D3 B2 Dy Do | Do : Enadle or disabie HALT mode rafesse request or (nterupt request at the rising edge of falling edge of
a dgnal from the 51 terminal
Dy § Enable of disable HALT modn rateass request of interrupt request at the rising edge cr talling edge of
a tignal from the S2 ter
D2 & Enable or disable HALT mod. uhn& request of Interrupt request at tha rising edoe or lalling edge of
a signal from the S3 terminal,
03 : Enable of dissbls HALT moth felessa request or Interrupt request at the fising edge or failing edge of
a signal from the S4 termina!
04 E:BK. or dinable HALT mod- ulun tequest or intercupt request at the rising edoe of a signat from
0s = mn of‘dnbh HALT mode relsase requast oc Tntarrupt request at the falling adge of s signal from
Dg : Ensbla or dissble tha flag altawlng Input dala (o tha S post to be loaded into the accumulater (ACHand
sddress Fx In the data mamory (RAM)L
D7 1 Sat to "H" when setting to 2 the of the gircuit
af the S/X port, (DT = "L™: - 18 ion: Input clock
a 32,168 NH1)
SROPF O 1110 100 1|ROM page—D Select ROM paget. OPG
- 0000C 0 0DiDo
_5 SAS D 11190 1 1 0 Dg| Setect the atarm signal wavelorms for the NA teeminal according to Immedists data (D8 to Dok
8 D2 05 Ds O« D3 D2 D1 Do| [Dg~D7 Joo=1] Di=1 D2=1 D3=1 DA=1
= Enable RHz 16Hz 8Hz 4Hz 2Hz
g D8~D7 {05=1|D6=D7=0 [D6=1,07=0 |D6=0,07=1 | D6=1,07==1
- Enable 1Hz 1kHz 2kHz 4kHz 0C
g L‘rogs : ;5';:; :lHa;r):: signat wavelorm selected by Dg and D7 is dutput to tha N4 terminal {condition: mnput
O nor 1 111 U} 1 1] Nooperation
t1 11 1111
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CASE OUTLINES OF 8/4-BIT MICROCOMPUTERS WITH LCD DRIVER

@®AIll of Sanyo microcomputer case outlmes are illustrated below:

@All dimensions are in mm, and dimensions which are not followed by min,

or max. are represented by typical values.
@®No marking is indicated.

Case Outline—[30268B] Case Outline—[3057]

unit: mm

Case Outline—[3044B] unit: mm Case Outline—[3089]

unit:mm
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