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LC6543N/F/L, 6546N/F/L

CMOS LS|

SINGLE-CHIP 4-B]'I" MICROCOMPUTER FOR
SMALL-SCALE CONTROL-ORIENTED

APPLICATIONS

Overview

The LC6543N/F/L, LC6546N/F/L belong to our single-chip 4-bit microcomputer LC6500 series fabicated using
CMOS process technology and are suited for use in small-scale control-oriented applications. Their basic architecture

| and instruction set are the same. Application areas include audio equipment (tape deck, player, etc.), office equipment,
| communications equipment, car equipment, home appliances as well as citcuits so far formed with the standard logic
cireuits and applications where the number of controls is small. The LC6543N/F/L, LC6546N/F/L have relation to the
LC6543C/H, LC6546C/H. The C version can be replaced by N version, and the H version by F version (a part of the
function is different). The L version is added as a low voltage version. The following show the careful difference of C
and N version when you replace C version with N version.

C version N version
Operating Temperature |  -30°C to +70°C -40°C to +85°C
1-pin C oscillation exist not exist
= |400kHz MURATA Cl1=C2=330pF C1=C2=220pF
3 R=0Q R=22kQ
& |800kHz|{ MURATA C1=C2=220pF Cl1=C2=100pF
5 R=0Q R=2.2KQ
=§ KYOCERA C1=C2=220pF C1=C2=100pF
g . R=0Q ‘
=z, |IMHz MURATA Cl=C2=20pF C1=C2=100PF
v . R=00 R=2.2k02

* 2-pin CR fized-frequency oscillator with
smell frequency tolerance.
** Other options shown in table on the left.

(Note) The suffix of recommend oscillation is changed C version and N version, but the characteristics are no change.

- Features

1) CMOS technology for a low-power operation (with instruction-controlled standby function)

2) ROM/RAM

LC6543N/F/L ROM : 2K x 8bits, RAM : 128 x 4bits
LC6546N/F/L ROM : 1K x 8bits, RAM : 64 x 4bits
3) Instruction set : B0 instructions common to the LC6500 series
4) Wide operationg voltage range form 2.2V to 6.0V (L version)

5) Instruction cycle time of 0.92us (F version)

6) On-chip serial 1/0 port

Continued on next page.
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7) Flexible 1/0 port

* Number of ports : 7 ports /25 pins max.
: Input/output common

* All ports

A, Open drain output, pull-up resistor : Single-bit select for all ports

Input/output voltage 15V max. (open drain type)

Output current 20mA max. (sink current} (LED direct drivable)
* Option selectable for your intended system

B. Output level at the reset mode

8} Interrupt function

: 4-bit select of H/L level for port C/D

Vectored interrupt by timer overflow (instruction-testable)
Vectored interrupt by INT pin or completion of transmit/receive at serial I/O port (instruction-

testable)

9) Stack level : 4 levels (common with interrupt)

10) Timer : 4-bit prescaler + 8-bit programmable timer

11) Clock oscillation option selectable for your intended system

* Oscillator option : 2-pin RC oscillaion (N, L version)
2-pin ceramic resonator oscillation, 1-pin external clock input (N,E,L version)

* Predivider option : No predivider, 1/3 predivider, 1/4

12) Burst pulse (64 x cycle time) output function

predivider (N, L version)

Function Table
Item LC6543N /46N LC6543F / 46F LC6543L/46L
. ROM 2048 x 8 bits (43N) 2048 x B bits (43P 2048 x 8 bits (43L)
2 1024 x 8 bits (46N) 1024 x 8 bits (46F) 1024 x 8 bits (46L)
2 RAM 128 x 4 bits (43N) 128 x 4 bits (43F) 128 x 4 bits (43L)
&4 x 4 bits (46N) 64 x 4 bits (46F) 64 x 4 bits (46L)
82| Instruction set 80 80 80
z Table read With With With
- Interrupt External 1, Internal 1 External 1, Internal 1 External 1, internal 1
n_-% Timer 4bit-prescaler + 8-bit imer 4bit-prescaler + 8-bit timer 4bit-prescaler + 8-bit timer
55 Stack level 4 4 _ 4
g Standby functon Standby available Standby available Standby available
by HALT instruction by HALT instruction by HALT instruction
Number of ports 170 25 max. IO 25 max. 1/0Q 25 max.
5 Serial port 4/8-bit 1/0 4/8-bit1/O 4/8bit1/0
-g-' 1/0 voltage 15V max. 15V max. 15V max.
g Output current 10mA typ. 20mA max. 10mA typ. 20mA max, 10mA typ. 20mA max.
=§ 1/0 circuit configuration| Open drain (N channe]) or pull-up resistor-provided output selectable bit by bit.
2 | Output level atreset mode | "H™ or "L" Jevel selectable port by port (port C, D only)
Burst pulse output Available Avilable Aviiable
. o | Minimum cyde time 2.77us (VDD24V) 0.92pus (VDD24.5V) 3.84ps (VDD22.2V)
E @ 6.0ps (VDD23V)
5 2| Supply voltage 3to6V 4.5to0 6V 22to 6V
Current dissipation 2.5mA typ. 4mA typ. 2.5mA typ.
s Resonator RC (850kHz,400kHz typ.) RC (400kHz typ.)
® ceramic (400k,800k,1MHz, ceramic 4éMHz ceramic (400k, 800k, IMHz,
T AMHz) 4MHz)
O [ predivider option 1/1,1/3,1/4 1/1 1/1,1/3,1/4
Dther Package DIP30 shrink type, MFP305 | DIP30 shrink type, MFP305 DIP30 shrink type, MFP305

is determined.

(Note) Information on the resonator and oscillation dircuit constants will be presented as soon as the recommended circuit
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Pin Assignment

Common to DIP « MFP

LC6543N/F/L
LC6S46NFL

Package Dimensions
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Pin Name
O5C1, 05C2 ¢ C, R or ceramic resonator for OSC PG 0-3 : Input/output common port G 0-3
RES : Reset ) PIO  : Input/output common port I0
PA O3 : Input/output commeon port A (-3 TEST : Test
PC0-3 : Input/output common port C 0-3 INT Interrupt request pin
D03 :  Input/output commen port D 0-3 Sl :  Serial input pin
PEO-3 : Input/output common port E 0-3 SO :  Serial output pin
PF0-3 ¢ Input/output common port F 0-3 SCK  : Serial clock input/output pin

(Note) * The SI, 50, SCK, and INT pins are common to the PF0 to PF3 pins respectively.
* The OSC2 pin and PI0 pin are common to each other, but are mutually exclusive. Either pin

user-selectable.
System Block Diagram
LC6543N/F/L, 1.C6546N/F/L
A2 Porl A K= JAM i _P¢ ROM
_ U F WA STAGK
% STACK 2
PCO-X X PorlC K= [K=A @ STACK 3
g STACK 4
PDO-3¢= Port D K
i
PEO- "’m*" i System Bus - |
mscofmrey | A T I
[+
- o CF | ZF |EXTF|TMF
: 500 .. Serial Sarial CSF| ZSF| A
: PF1 48 bit Sh'f' <:> mode mode '
" register register register, oSE
5 lower digit ﬁ : osc[Sg 0SC2 RNote i
5 | 4 |
= . Serial 'O Bus <—o HES
g AR o : T § 1 <o TEST
register «<—o VDD
‘E PFOSIo—— higher digit m <—o VSS
{ PF2SCRo¢—> PG 03 PLO
i Nole 1
*- PF3ANT o

Note 1. The PI0 pin and OSC2 pin are common to each other, but are mutually exclusive. Either pin is user-

selectable,
RAM : Data memory ROM : Program memory
F : Plag PC  : Program counter
WR : Working register INT  : Interrupt control
AC : Accumulator IR : Instruction register
ALU : Arithmetic and logie unit LDEC : Instruciton decoder
DP : Data pointer CECSF: Carry flag, carry save flag
R E : E register ZF, ZSF: Zero flag, zero save flag
CTL : <Control register EXTF : External interrupt request flag
OSC : Oscillator TMF : Internal interrupt request flag
TM : Timer

STS : Status register




LCE543N/F/L, LCE546N/F/L

Development Support Tools : _— » . ;
- The following are available to support the program development for the L.C6543, LCE546. T e

- (1) User's Manual _ Do -
"LC6554 Series User's Manual” No. 21B R
(2 Development Tool Manual
For the EVA-~410 system, refer to the dmpﬂon of Development support tool in "LC6554 Series Use's Manual".
For the EVA-800 system, refer to "EVA-800. LC6554 Series Development Tool Manual®.
(3) Development Tools
A. For program development (EVA-410 system)
1. M5-DOS for host system (Note 1)
2. MS-DOS base cross assembler : <LCE5S.EXE>
3. Evaluation kit (EVA-410C)
4. Evaluation kit target board (EVA-TB6543/46}, evaluation chip (LC6554)
B. For program evaluation
1. New piggyback (LC65PG43/46-4) 2. Piggyback (LC65PG43/46)
* Small package * The socket for pin-to-pin conversion is required.
* The socket for pin-to-pin conversion
is not required,
* For detailed information on how to use it,
refer to page 32 of this catalog.
3. During development EPROM built-in microcomputer (LC65E43)

Note. For notes for program evaluation, do not fail to refer to '5-3-4. Notes when evaluating programs for
the LC6543/46" In "LC6554 Series User's Manual”.

EVA-410 System Piggyback
1o EVA-410 2LCESPGATMEA
: Small Package EPROM (2732 or 2764)
The socket for pin-lo-pin
[\ A conversion is not required.
) e : >
4t EPROM FAP-A0-03#2
OEID]
LCB5%4
‘NFP-s0A-0142, @ E NFP-80A.0112
oNgy N2
I~ ) - ol
NFS-50A-0100 To appication system
ALCREPGAVAE .
The socks! for pirvio-pin EPROM (2732 or 2764)

conversion is required. -

Conversion
board (TB438)
G {Socket lor pin-lo-pin
et Read-Wio adspior for 2764 conversion}
Evelustion K Target Board saaTred)
{EVA-TBESE3 /48) ol
i 2 -4

To spplication sysiam
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C. For program development (EVA-800 system)

"7 1.MS-DOS for host system (Note 1) .
2. Cross assembier......MS-DOS base cross assembler : <L.C65S. EXE> T T
3. Evaluation chip : LC6594 '

4, Emulator : EVA-800 emulator and evaluation boards

Appearance of Development Support System
EVA-800 System

-

w TNt et o i s

*Hos! pmanur control program
+LCASS.EXE cross asserbler

o

/

1

MS-DOS personal computer

EVA-BOD or EVA-850
emulator (nols 2)

Evalustion chip board
EVABO0-TBE520V22/54/49/48

(Note 1) MS-DOS : Tradmark of Microsoft Corporation

{Note 2) The EVA-800 is a general term for emulator. A suffix (A, B,...) s added at the end of EVA-800 as the

EVA-800 is improved to be a newer version. Do not use the EVA-800 with no suffix added.
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‘ Pin Description

Pin Name Pins 1/0 Function Option Reset Mode
vDD 1 — | Power supply - —_
VSS 1 —
0sC1 1 Input {  Pin for externally connecting RC,| 1) 1-pin external clock inpu .
ceramic resonator for system 2) 2-pinRC OSC
clock generation. 3) 2-pin ceramic rescnator
* For 1-pin external clock input, osC :
the P10/0OSC2 pin is used as I/O | 4 Predivider option
port FI0. 1. No predivider
¢ For 2-pin RC 0SC, 2-pin ceramic| 2.1/3 predivider
resonator OSC, the P10/0SC2 3. 1/4 predivider
pin is used as OSC pin OSC2.
PAQtoPA3 4 Input/} «I/Oport ADto3 1) Open drain type output ~ |[*"H"output (Out-
output| 4-bit input (IP instruction) 2) With pull-up resistor put Neh transis
4-bit output (OF instruction) 1), 2) : Specified bit by bit | tor : OFF)
Single-bit decision (BP, BNP '
instruction)
Single-bit set/reset (SPB, RPB
instruction)
* Standby is controlled by PA3
(or PAO to 3).
¢ The PA3 {or PAO to 3) pin must
be free from chattering during th
HALT instruction execution cychj
PCOtoPC3 4 Input/| *I/Oport COto 3 1} Open drain type output | * "H" output
output| Same as for PAO to 3 (Note) * "L." output
» Option permits output at the  |2) With pull-up resistor (Option -
reset mode to be "H" or "L". 3) Output at reset mode:"H" selectable)
(Note) No standby control 4) Output at reset mode:"L"
function is provided. ¢ 1), 2): Specified bit by bit
¢ 3), 4): Specified ina
group of 4 bits
PDOwPD3 | 4 Input/| *1/Oport DOto 3 Same as for PCO to 3 Same as for PCO
output| Same as for PCOto 3 to3
PEQOto PE3 4 Input/] ¢ 1/Oport E0to 3 1) Open drain type output | *"H"output (Out-
output| 4-bit input (IP instruction) 2) With pull-up resistor put Nch transis
4-bit output (OF instruction) 1), 2) : Specified bit by bit | tor: OFF)
Single-bit set/reset (SPB, RPB
instruction)
Single-bit decision (BP, BNP
instruction}
» PE0 : With burst pulse (64Tcyc)
output function
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Pin Name Pins

1/0

Function

Option

Reset Mode

PFO/SI 4
PF1/SC -

PE2/SCK
PF3/iINT

Input/
output

¢]/OportRto3d
Same as for PEO to 3 (Note)
¢ PF0 to 3 : Common with serial
interface, INT input.
Progaram-selectable
SI # e e ¢ Serial input port
50 s ¢ ¢ Serial output port
SCK o » Serial clock input/output
INT oo eInterrupt request input
4-bit/8-bit serlal input/output is
program-selectable.
{Note) No burst pulse output
function is provided.

Same as for PEOto 3

Same as for PEO

tod

Serial port :
Disable

Interrupt source:
INT

PGOtoPG3 | 4

Input/
output

*1/Oport Gl to 3
Same as for PE0 to 3 (Note)
(Note) No burst pulse output
funetion is provided.

Same as for PEQ to 3

Same as for PEO
to3

PIO/ OS2 1

Input-
output/
output

*1/0 port 10
Same as for PG0 to 3

¢ Single-bit configuration

* For 2-pin OSC, this pin is used
as the OSC2 pin, providing no
function as I/0O port.

Same as for PG0 to 3

' Same as for PG0

to3

Input

» Systen reset input

+ For power-up reset, C is con-
nected externally.

¢ For reset restart, "L" level is
applied for 4 clock cycles or
more,

Input

¢ LS] test pin
Normally connected to VSS

Oscillator circuit option

Cption Name

Circuit

Conditions, ete..

1. External clock

P10.

The P10 / OSC2 pin is used as port

2. 2-pin RCOSC

Con

e

OsC 1

eI
> D —

Ph/OSC2

RanD_ G

port.

The P10 / OSC2 pin is used as OSC
pin OSC2, providing no function as

3. Ceramic
resonator OSC

MM:E:-' I_lwzjl’oj"c? = I Do port.

0sC1

The P10 / OSC2 pin Is used as OSC
pin OSC2, providing no function as
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Predivider Option

Option Name

Circuit

Conditions, ete,

1. No predivider
{1/

OSC cireuit

Y

Timing
generzlor

* Applicable to all of 3 OSC options.

* The OSC frequency, external clock do not
exceed 1444kHz. (LC6543N, 6546N)

* The OSC frequency, external clock do not
exceed 4330kHz. (LC6543F, 6546F)

¢ The OSC frequency, external clock do not
exceed 1040kHz. (LC6543L, 6546L)

2.1/3 predivider

fose

* Applicatable to only 2 OSC options of
external clock, ceramic resonator QSC.

* The OSC frequency, external clock do not
exceed 4330kHz.

3.1/4 predivider

IT| 1T

[Cosceien | | [OSCamt_]

o =
gensrator generator

* Applicatable to only 2 OSC options of
external clock, ceramic resonator OSC.

* The OSC frequency, external clock do not
exceed 4330kHz.

Note : The OSC option and predivider option are summarized below.

LC6543N, L6546N

Full care must be exercised.

Table of OSC, predivider Option of LC6543N /46N, 43F/ ;16F and 43L/46L

Circuit Configuration Frequency Predivider Option [VDD Range Remarks
{Cycle Time)
Ceramic resonator OSC 400kHz 1/1 {10 ps) 3to6V | Unusablewith1/3, 1/4
. predivider
800kHz 1/1 (5 ps) 4to 6V
" 1/3(15 ps) 4to 6V
1/4 20 ps) 4to6V |
1MHz 1/1 (@ ps) 4to 6V
1/3 (12 ps) 4to 6V
1/4 (16 ps) 4to 6V
4MHz 1/3 (3 ps) 4106V | Unusable with 1/1 predivider
. 174 (4 ps) 4106V
1-pin external clock 200k to 667kHz 1/1 (20 to 6ps) 3to 6V
600k to 2000kHz 1/3 (20 to 6ps) 3to 6V
800k to 2667kHz 1/4 (20 to 6ps) 3to 6V
200k to 1444kHz 1/1(20t0 2.77us)| 4to6V
600k to 4330kHz 1/3Q20t02.77ps)| 4to6V
800k to 4330kHz 1/4(20%0 3.70us)| 4toéV
External clock by 2-pin Samne as above
RC OSC circuit
2-pin RC Used with 1/1predivider,recommended| 3to 6V
' constants. If used with other than 4to 6V
recommended constants, the frequency, predivider
option, VDD range must be the same as for 1-pin
external clock.
External clock input to the | The ceramic oscillation circuit cannot be driven by external clock.
ceramic oscillation circuit | To drive the circuit with external clock, select the external clock option or the 2-pin
g RC option.
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LC6543F, L6546F

Circuit Configuration Frequency Predivider Option |[VDD Range Remarks
(Cycle Time)
Ceramic resonator OSC 4MHz 1/1 {1us) 45to 6V
1-pin external clock 200k to 4430kHz 1/1 (20 to 0.92us) | 4.5 to 6V
External clock input tothe | The ceramic oscillation circuit cannot be driven by external clock.
ceramic oscillation circuit To drive the circuit with external clock, select the external clock option.

LC6543L, L6546L

Circuit Configuration Frequency Predivider Option [VDD Range Remarks
(Cycle Time) '
Ceramic resonator OSC - | 400kHz 1/1(10 ps) 22t06V | Unusable with1/3, 1/4
predivider
BOOkHz - 1/1 (5 ps) 22to 6V
- 1/3(15 ps) 2206V
1/4 (20 ps) 22to 6V
1MHz 1/1 (4 ps) 22106V
1/3 (12 ps) 221to 6V
1/4 (16 ps) 22t0 6V |
4MHz 1/4 (4 ps) 22to 6V | Unusable with 1/1, 1/3
predivider
1-pin external clock 200k to 1040kHz 1/1 (20 to 3.84ps)| 22to 6V
600k to 3120kH=z 1/3 {20 to 3.84us)| 22to 6V
800k to 4160kHz 1/4 (20 to 3.84ps) | 22to 6V
External clock by 2-pin Same as above
RC OSC circuit
2-pin RC Used with 1/ lpredivider,recomniended | 22to6V
constants. If used with other than recommended
constants, the frequency, predivider option, VDD
range must be the same as for 1-pin external clock.

External clock input to the | The ceramic oscillation circuit cannot be driven by external clock.
ceramic oscillation circuit | To drive the circuit with external clock, select the external clock option or the 2-pin
RC option.

Option of ports C, D Output Level at the Reset Mode
For input/output common ports C, D either of the following two output levels may be selected in a group of 4 bits.
during reset by option.

Option Name Conditions, etc.
1. Output at the reset mode : "H" level All of 4 bits of ports C, D
2. Qutput at the reset mode : "L" level All of 4 bits of ports C, D

Option of Port Output Configuration
For each input/output common port, either of the following two output configurations may be selected by option .

Option Name Circuit Conditions, ete.
1. Open drain cutput = . ) P>o— » Unapplicable to port PI0/O5C2
when 2-pin RC O5C or ceramic

I resonator OSC is selected.

2. Output with pullup | [} : ]1>'0-—-

resistor
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{LC6543N, 6546N |
1. Absolute Maximum Ratings at Ta=25°C, VS5=0V
Parameter Symbol Conditions Pins Limits unit
Maximum VDD max vDD 0.3t0+7.0 \'
supply voltage
" | Output voltage | VO QsC2 Allowable up to v
voltage generated
Input voltage Vi(l) O5C1 (*D 0.3 to VDD+(.3 v
VIQ2) TEST, RES 0.3 to VDD+0.3 v
Input/output | VIO(1) Port of OD type! -0.3to+15 v
voltage VIO(2) Portof PUtype| -0.3to VDD+0.3 v
Peak output IoP 1/0 port -2to +20 mA
current '
Averageoutput| IOA Per pin over the period of 170 Port -2to +20 mA
current 100 ms
FIOA(L) Total current of PC0 to 3, PCOto3
PD0Oto 3,PEOto3 (*2) PDOto 3 -15to +100 mA
PEOto3
FIOA(2) Total current of PFO to 3, PROte 3 PIO
"PG0to 3, PAOto 3, PI0 PGOto3 -15 to +100 mA
*2) PAOto3
Allowable Pd max(1) | Ta=-40to +85°C 250 mW
power (DIP package)
dissipation Pd max(?) | Ta=-40to +85°C 150 mW
(MFP package) )
Operating Topg -40 to +85 “C
temperature
Storage Tstg -55to +125 °C
temperature
2. Allowable Operating Conditions at Ta=-40 to +85°C, V85=0V, VDD=3.0 to 6,0V
Parameter Symbol Conditions Pins Limits
: VDD V] min. {typd max. unit
Operating vDD VDD 3.0 6.0 v
supply voltage
Standby VST RAM, register hold VDD 1.8 6.0 v
supply voltage (*3)
"H-level input | VIH(1) Output Nch Tr. Port of OD type (0.7VDD +13.5 v
voltage QFF {except 10)
VIH®) Output Neh Tr. Port of PU type |0.7VDD vDD v
OFF {except 10)
VIH(3) Output Nch Tr. INT, SCK, 51,10 {0.8VDD +13.5 v
OFF of OD type
VIH(4) Output Nch Tr. INT, SCK, SI, 10 [0.8VDD VDD v
OFF of PU type
VIH(5) RES 0.8VDD VvED A
VIH(6) External clock mode; QsC1 0.8VDD vDD v
"L"level input | VIL(1) Output Neh Tr. VDD=4 to 6| Port vss 0.3VDD v
voltage OFF
VIL(2) Output Nch Tr.OFF 3 to 6| Port VSS 025VDD | V
VIL(3) Output NchTr.  {VDD=4 to 6{INT, SCK, SI VSs 025VDD| V
OFF
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Parameter Symbol Conditions Pins Limits
VDD [V] min. | typ. max. unit
“L"Jevelinput | VIL(4) Output Nch Tr.OFF 3t06|INT,SCK,SI | VSS 02VDD| V
voltage VIL®S) External clock 0sC1 vss 0.25VDD| V
mode VDD=4 10 6
VIL(8) External clock 3t0 6 |0O5C1 V55 02VvDD| V
mode
VIL(7) VDD=4to 6 | TEST VsS 03VDD| V
VIL(8) 3to6|TEST V5SS 0.25VDD| V
VIL(9) '[VDD=4 to 6 |RES VSS 0.25VDD| V
VIL(10) 3t0 6 |RES VSsS 02vDbD| V
Operating fre- | fop Whenthe1/3 (VDD=4toé 200 1444 kHz
quency (Teye) or 1/4 predivider (20) (2.77) ()
[ (cycle time) option is selected,VDD=3 to 6 200 667 kHz
clock must not (20) (6.0 (us)
exceed 4.33MHz.
External clock
conditions Fig.1.
Frequency text When clock VDD=4 to 6 | OSC1 200 4330 kHz
exceeds 1.444 Jtob} 200 2667 kHz
Pulse width textH, textL| MHz, the 1/3 0or [VDD=4t06[O5C1 69 ns
1/4 predivider 3tob 180 ns
Rise/Fall time | textR, textF | option is selected.|VDD=4 to 6| O5C1 S0 ns
3tob 100 ns
Oscillation guar-
anty constants
2-pinRC Cext Fig.2 VDD=3to 6;05C1, 0SC2 220+5% pF
oscillation Cext Fig.2 VDD=4to 6| O5C1, OSC2 220+5% pF
Rext Fig.2 VDD=3to 6] O5C1, OSC2 1241% kQ
Rext’ Fig.2 VDD=4 to 6{O5C1, OSC2 4.7+1% kQ
Ceramic Fig.3 Table 1
3. Electrical Characteristics at Ta=-40 to +85°C, VS$=0V, VDD=3.0V to 6.0V
Parameter Symbol Conditions Pins Limits
min. typ. max. unit
“H"level input | IIH(1) Output Nch Tr. OFF Port of OD type +5.0 A
current (including OFF leak
current of Nch Tr.)
VIN=+13.5V
TTH(2) External clock mode, 0sC1 +1.0 BA
VIN=VDD
"L™level input | HL(I) Output Nch Tr. OFF Port of OD type{ -1.0 LA
current VIN=VSS
) L) Output Nch Tr. OFF Portof PUtype | -1.3 | -0.35 mA
VIN=VSS
1L(3) VIN=VSS | RES 45 | -i0 pA
HL External clock mode, 0sC1 -1.0 nA
VIN=VSS -
"H"-level output| VOH(1) IOH=-50pA Port of PU type [VDD-1.2 \2
voltage : VDD=4.0t0 6.0V
VOH(2) IOH=-10pA Port of PU type [VDD-0.5 v
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Parameter Symbol Conditions Pins Limits
min. typ. | max. unit
"L"level output| VOL(1) IOL=10mA,VDD=4.0 to 6.0V |Port 15 \'
voltage VOL(D) 10L=ImA, IOL of each port: |Port 05 \J
' 1mA or less
Hysteresis VHIS | RESINT.SCK, 0.1vDD v
voltage 51, 05C1 of
schmitt type(*4)
Current Qutput Nch Tr, OFF at
dissipation operating, Port=VDD
2-pin RC
oscillation | IDDOP(1) | Fig.2 fose=850KHz (TYP) YbD 1.5 4 mA
' VDD=4 to 6V
IDDOP(2) 1 Fig.2 fosc=400kHz (TYP) YDD 1.0 4 mA
Ceramic IDDOP@) |Fig.3 4MHz, 1/3 predivider | VDD 20 5 mA
resonator VDD=4 to 6V
‘oscillation | IDDOP(4) Fig.3 4MHz, 1/4 predivider | VDD 20 4 mA
' VDD=4to 6V
IDDOP(S) | Fig.3 400kHz YDD 1.0 25 mA
IDDOP(6) | Fig.3 800kHz VDD=4to6V | VDD 1.5 4 mA
External clock | IDDOP(7) | 200kHz to 667kHz, vDD 1.5 4 mA
1/1 predivider ' '
600kHz to 2000kHz,
1/3 predivider
800kHz to 2667kHz,
1/4 predivider
IDDOP(8) | 200kHz to 1444kHz, VDD 20 5 mA
1/1 predivider
600kHz to 4330kHz,
1/3 predivider
800kHz to 4330kHz,
1/4 predivider, VDD=4 to 6V
Standby IDDst Output Nch Tr.OFF VDD=6V| VDD 0.05 10 RA
mode Port=VDD VDD=3V| VDD 0.025 5 pA
Oscillation :
characteristics
Ceramic O5C :
Frequency fCFOSC | Fig.3 fo=400kHz 0S5C1,08C2 | 384 400 416 kHz
. *5) Fig.3 fo=800kHz,VDD=4 to 6V| OSCI, O5C2 | 768 800 832 kHz_
Fig.3 fo=1MHz VDD=4to6V| O5C1, O5C2 | 960 1000 1040 kHz
_ Fig.3 fo=4MHz,1/3 predivider| OSC1, OSC2 | 3840 | 4000 | 4160 | kHz
1/4 predivider VDD=4 to 6V
Stable time | tCFS Fig.4 fo=400kHz 10 ms
' Fig.4 fo=800kHz,1MHz 4MHz, 10 ms
1/3 predivider, 1/4 predivider
VDD=4 to 6V _
2-pin RC fMOSC Fig.2 Cext=220pF + 5% 05C1,05C2 | 619 850 1144 kHz
oscillation Fig.2 Rext=4.7k{x1% -
Frequency VDD=4 to 6Y -
Fig.2 Cext=220pF+5% 0SC1,05C2 | 305 | 400 546 kHz
Fig.2 Rext=12kQ+1%
VDD=3to 6V
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Parameter Symbol Conditions Pins ‘ Limits
min, typ. max. | unit
Pull-up
resistance
170 port pull-up| RPP VDD=5V Port of PU 14 kQ
resistance type
External reset
characteristics )
Reset time tRST See Fig.5.
Pin capacitance |Cp f=IMHz Other than pins
to be tested, VIN=VS5 10 pF
Serial Clock :
Inputclock  [tCKCY(1) | Figé VDD=4t06 | SCK 3.0 Hs
cycle time SCK 12.0 : us
Output clock  [tCKCY(2) | Fig6 SCK 64 x TCYC Hs
cycle time (*6)
Input clock "L* (tCKL(1) | Fig.é VDD=4to6 SCK 1.0 us
level pulse width ' | €K 40 us
Onput clock "L” [tCKL(2) | Fig6 5CK 32x TCYC ns
level pulse width
Input dock "H" [tCKH(1) | Figé VDD=4to6 SCK 1.0 s
level pulse width SCK 40 us
Onput clock "H" [tCKH(2) | Fig6 5CK ' 32x TCYC Hs
level pulse width
Serial input . )
Data setup time [tICK Specified for 1 of SCK SI 0.5 , us
Data hold time  |tCKI -Fig.6 sl - 05 ' s
Serial output
Outputdelay  |tCKO Specified for |VDD=4 to6 1.50 05 | ps
time | of SCK Nch OD only, o] 20 | ps
External 1k,
External 50pF, Fig.6
Pulse output
Period tPCY Fig.7 ' | PEO 64 x TCYC il
"H"-level pulse |tPH TCYC=4 x System clock PEO 32xTCYC ps
width Period, Nch OD only, +10%
"L"-level pulse | tPL External 1kQ, External 50pF | PEO 32xTCYC s
width +10% |-

{*1) When oscillated internally under the oscillating conditions in Fig.4, up to the oscillation amplitude generated is
allowable. '

(*2) Average over the period of 100ms.

(*3) Operating supply voltage VDD must be held until the standby mode is entered after the execution of the HALT

' instruction. The PA3 {or PAD to 3} pin must be free from chattering during the HALT instruction execution
cycle.

(*4) The OSCI pin can be schmitt-triggered when the 2-pin RC oscillation option or external clock oscillation option
has been selected. -

(*5) fCFOSC: oscillation frequency. There is a tolerance of approximately 1% between the center frequency at the
ceramic resonator mode and the nominal value presented by the ceramic resonator supplier. For details, refer
to the specification for the ceramic resonator.

(*6) TCYC=4 x system clock period
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0SCH (0SC2)

l
OPEN

External clock

Fig.1 External Clock Input Waveform
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- 0sC2
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Ci
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resonator
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/
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Fig. 3 Ceramic Resonator Oscillation Circuit

Lower limit of
operating VDD

ov
Csc
PONNNNNNNN
A - » Stabilized OSC
Unstabilized
OSC period
{CFS

Fig. 4 Oscillation Stabilizing Period




Table 1 Constants Guaranteed for

Cerarnic Resonator OSC
4MHz (Murata) Cl1 33pF£10%
CS5A4.00MG c2 33pF+10%
CST4.00MGW (uilt-inC) [ R 00
4MHz (Kyocera) Cl1 33pF+10%
KBR4.0MSA -C2 33pF+10%
KBR4.OMKS (built-in C) R 0Q
1IMHz (Murata) C1 100pF+10%
CSB1000] C2 100pF£10%
' R 2.2kQ
1MHz (Kyocera) Ci 100pF£10%
KBR100OF C2 100pF+10%
R 0Q
800kHz (Murata) Cl 100pF£10%
CSB800j C2 100pF£10%
R 2.2kQ
800kHz (Kyocera) C1 100pF£10%
KBRSOOF c2 100pF+10%
R 0Q
400kHz (Murata) C1 220pFx10%
CSB400P C2 220pF+10%
R 2.2kQ
400kHz (Kyocera) Cl 330pF+10%
KBR40OOBK C2 | 330pF:10%
R 0Q -
< 1CKCY
KL KM

tick| teki

sl Input data

50

el

Qutpid data X

RES

7

Fig. 5 Reset Circuit

CRES (0.1 F)

{Note) When the rise time of the power supply is 0,
the reset time becomes 10ms to 100ms at '
CRES=0.1pF. If the rise time of the power
supply is long, the value of CRES must be
increased so that the reset time becomes
10ms or more.

0.8VDD
0.2vDD

voD
load cireut Tk

T

Fig. 6 Serial Input/Qutput Timing

The load conditions are
the same as in Fig. 6.

Fig.7 Pulse Output Timing at Port PEG
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RC Oscillation Characteristics of the LC6543N, LC6546N —_—
Fig. 8 shows the RC oscillation characteristic of the LC6543N, 6546N. For the variation range of RC OSC
frequency of the LC6543N, LC6546N, the following are guaranteed at the external constants only shown below.
1) VDD=3.0V to 6.0V, Ta=-40°C to +85°C
External constants Cext = 220 pF
Rext =12 kQ2
305 kHz < fIMOSC < 546 kHz
2) VDD=4.0V to 6.0V, Ta=-40°C to +85°C
Cext = 220 pF
Rext =4.7 kQ}
619kHz £ fMOSC < 1144kHz

- If any other constants than specified above are used, the range of Rext=3kQ to 20kQ,
Cext=150pF to 390pF must be observed. (See Fig.8.)

(*7) : The oscillation frequency at VDD=5.0V, Ta=+25°C must be in the range of 350kHz to 750kHz.
(*8) : The oscillation frequency at VDD=4.0 to 6.0V, Ta=-40°C to +85°C and VDD=3.0V to 6.0V,
Ta=-40°C to 85°C must be within the operation clock frequency range.

fMOSC-Rext
) \\\ |
\ These characteristic curves are
1000 \ ™ given for reference only without
iy N R
g - N N gurantes. i
4
™ 6
=z s
[&]
g ¢ %o
s N\
2 \
N
VDD=5 (V) \
Te=25 ) ] \
100 !
2 3 4 5 10 2 3 45 100

Rext [k

Fig.8 RC Oscillation Frequency Data (Typ.)
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—

. |LC6543F, LC6546F |
I
{ 1. Absolute Maximum Ratings at Ta=25°C, VSS=0V
Parameter Symbol Conditions Pin Limits unit
Maximum VDD max VDD 0.3t0+7.0 Vv
supply voltage
Cutput voltage | VO 0s5C2 Allowable up to v
voltage generated
Input voltage VI(1) O5C1 (*1) 0.3 to VDD+(.3 \i
Vi) TEST, RES -0.3 to VDD+0.3 v
Input/output VIO Port of OD type| -0.3to+15 v,
voltage VIO Port of PUtype | 0.3to VDD+0.3 A4
Peak cutput ICP 1/0 Port -2t0 +20 mA
current
Average output| 10A Per pin over the period of 1/0 Port -2to +20 mA
current 100ms
TICA(D Total current of PCO to 3, PCOto3
PDOto 3, PEOte3  (*2) PDOto 3 -15 to +100 mA
: PEOto 3
JIOA() Total current of PFO to 3, CRto3 PIO
PG0to 3, PAOto 3, PI0 (*2) | PGlto3 -15 to +100 mA
PAOto 3
Allowable Pd max(1) | Ta=-40to +85°C 250 mW
power (DIP package)
dissipation Pd max(2) | Ta=-40 to +85°C 150 mwW
(MFP package)
Operating Topg -40to +85 °C
temperature
Storage Tstg 5510 +125 °C
temperature
2. Allowable Operating Conditions at Ta=-40 to +85°C , V55=0V, VDD=4.5 to 6.0V
Parameter Symbol Conditions Pin Limits
min. |{typ{ max. unit
Operating VDD VDD 45 6.0 A
supply voltage :
Standby supply| VST RAM, register hold (*3) vDD 18 6.0 V.
voltage -
"H"-level input | VIH(1) Output Nch Tr. OFF Port of OD type | 0.7VDD +13.5 v
voltage (except 10)
VIHQ2) Cutput Nch Tr. OFF Port of PU type | 0.7VDD vDD \Y
{except 10) ‘
VIH@3) | Output Nch Tr. OFF INT, 5CK, SI, 10 | 0.8VDD +135 \
of OD type
VIH(4) Output Nch Tr. OFF INT, SCK, 81,10 | 0.8VDD VDD v
of PU type
VIH(5) RES 0.8VDD vDD v
- VIH(6) External clock mode 0sC1 0.8VDD VDD \'




* LC6543N/FIL, LCB54BN/F/L.

Limits

Parameter Symbol Conditions Pin
] min. | typ.| max. unit
"L"Jevel input | VIL(1) Output Nch Tr, OFF Port VSS 0.3VDD \'
voltage VIL(2) Output Nch Tr. OFF INT, 5CK, SI VSssS 025VDD| V
~ VIL(3) External clock mode 0sC1 Vss 0.25VDD A
VIL(4) TEST V5s 0.2VDD v
VIL(5) RES VS5 025VDD|  V
Operating for 200 4330 kHz
frequency (Teya) {20 {0.92) (us)
(Cycle time)
External clock
conditions
Frequency text’ 0OsCT 200 4330 kHz
Puise width textH, textl ¢ Fig.1 0sC1 69 ns -
Rise/fall time - | textR, textF 0OsC1 50 ns
Oscillation guar-
anteed constants :
ceramic Fig.2 See Table 1.
~ resonator OSC
3. Electrical Characteristics at Ta=-40 to +85°C, V§5=0V, VDD=4.5 to 6.0V
Pararmeter Symbol | Conditions Pin Limits
min, typ. | max. unit
"H"-level input | ITH(1) Qutput Nch Tr. OFF Port of QD type +5.0 HA
current (including OFF leak
current of Nch Tr.)
VIN=+135V
ITH(2) External clock mode, O5C1 +1.0 RA
VIN=VDD
"L™evelinput | IIL(D) Cutput Nch Tr. OFF Port of OD type| -1.0 LA
current . VIN=VSS
' ITL(2) Output Nch Tr, OFF Portof PUtype | -13 | -0.35 mA
VIN=VSS
1IL(3) VIN=VSS RES -45 -10 pA
ILL4) External clock mode, 0sC1 -1.0 rA
VIN=VSS
"H"level output| VOH(1) 1OH=-50uA Port of PU type | VDD-1.2 v
voltage | VOH(2) I0H=-10pA Port of PU type |VDD-0.5 N
"L*-level output | VOL(I) IOL=10mA Port 15 v
voltage VOL(2) IOL=1mA, IOL of each Port 05 v
port : ImA or less )
Hysteresis VHIS RES,INT,5CK S1 0.1VvDD v
voltage 05C1 of schmitt
type (*4)
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Parameter

. Symbol

Conditiens

Pin

Limits

min.

typ-

max.

unit

Current
dissipation
Ceramic
resonator OSC
External clock

Standby mode

IDDCP(1)

IDDOP(2)

Fig.2 4MHz
*1
200kHz to 4330kHz
*1 Output Nch Tr. OFF at
Operating mode
Po_rt:VDD

VDD

25

mA

VDD

25

IDDst

Qutput Nch Tr, OFF
VDD=6V

Port=VDD VDD=3V

VDD
VDD

0.05
0.025

10

BA
RA

Oscillation
characteristics
Ceramic
resonator OSC
Frequency
Stable time

fCFOSC

Fig.2 fo=4MHz (*5)

058C1,

osC2

3840

4000

4160

tCFS

Fig.3 fo=dMHz

10

ms

Pull-up
resistance
I/0 port pull-
up resistance

RPP

VDD=5V

Port of PU

14

External reset
- characteristics
Reset time

tRST

type

See Fig. 4.

Pin capacitance

Cp

f=1MHz, other than pins
to be tested, VIN=VSS

10

pF

Serial clock
Input clock
Cycle time
Output clock
Cycle time
Input clock
"L"level pulse
width
Output clock
"L"-level pulse
width
Input clock
“H"-level pulse
width
Output clock
"H"-level pulse
width

tCKCY(1)

Fig.5

3.0

ns

tCKCY(2)

Fig.5

A

64 x TCYC
(*6)

tCKL(1)

Fig.5

4

1.0

tCKL(2)

Fig.5

o
N

32 x TCY(

s

tCKH(I)

Fig.5

SCK

1.0

ns

tCKH(2)

Fig.5

SCK

32 x TCY(

i

Serjal input
Data setup time
Data hold time

tICK

Specified for 1 of SCK

SI

05

us

tCKI

Fig.5

Sl

0.5

us
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Parameter -Symbol Conditions Pin Limits

min. | typ. max. | unit
Serial output ,
Outputdelay | tCKO Specified for | of SCK SO 05 us
time Nch OD only, External 1kQ )
' External 50pF, Fig. 5
Pulse output :
Period tPCY Fig.6 PEC 64 x TCYC us
"H™level tPH TCYC=4 x System clock PEO . 32x TCYC Hs
Pulse width | Period +10%
“L"level tPL Nch OD only, External 1kQ | PEQ ' 32xTCYC ps
Pulse width External 50pF +10%

(*1) When oscillated internally under the oscillating conditions in Fig.2, up to the oscillation amplitude generated
is allowable.

(*2) Average over the period of 100ms,

{*3) Operating supply voltage VDD must be held until the standby mode is entered after the execution of the HALT
instruction. The PA3 (or PAC to 3) pin must be free from chattering during the HALT instruction execution

cycle.

(*4) The OSC1 pin can be schmitt-triggered when the external clock oscillation option has been selected.

(*5) fCPOSC : Oscillatable frequency.

(*6) TCYC=4 x System clock period

0SC1 {0SC2)

I
OPEN

External clock

Fig.1 External Clock Input Waveform
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08C1

0sc2

Ceramic

U

ol e —

T NiE

c2

Fig.2 Ceramic resonator OSC circuit

Table 1, Constants Guaranteed for

S RESa AL L ELEEEE Lower limit of
operating VDD

0sC

A

* Unstabilized
OSC peariod
tCFS

Fig.3 OSC Stabilizing Period

» Stabilized OSC

Ceramic Resonator OSC
4MHz (Murata) C1 33pF+ 10%
CSAL.00MG C2 | 33pF:10% RES
CST4.00MGW (built-in C) R on ' CRES (<0, 14F
4MHz (Kyocera) Cl | 33pF+10% (0-147)
KBR4OMSA C2 33pF+10% ;;
KBR4.0MKS (built-in C) R 0Q
Fig.4 Reset Circuit
(Note) When the rise time of the power supply is 0,
the reset time becomes 10ms to 100ms at
CRES=0.1pF. If the rise time of the power
supply is long, the value of CRES must be
increased so that the reset time becomes
10ms or more.
< KoY -
oKL . ICKH 0.8VDD
o < < > X 0.25V0D
§CK ——— —_—
-'x.._....__.r/ \___
HeK| oKl VoD
et o d et Tk
o : i ot datajb( Load circy
toko
o> 505F
S0 X Oupuidata X, ;E

Fig.5 Seria] Inut/Cutput Timing

The load conditions are
the same as in Fig. 5.

Fig.6 Pulse Output Timing at Port PE0
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[LC6543L,‘LC6546L |

1. Absolute Maximum Ratings at Ta=25°C, VSS5=0V

Parameter

Symbol Condjitions Pin Limits unit
Maximum VDD max VDD 03t070 v
supply voltage
Output voltage | VO QsC2 Allowable up to v
voltage generated
Input voltage VIQ) OSC1(*1) 0.3 to VDD+0.3 Vi
' VI2) TEST, RES <0.3to VDD+0.3 \
Input/output | VIO(1) Portof ODtype| 0.3to+15 v
voltage VIO(2) Port of PUtype | -0.3to VDD+0.3 v
Peak output 10P 1/0 Port -2 to +20 mA
current
Average output| 10A Per pin over the period of 1/O Port -2 to +20 mA
current 100ms
TIOA(1) | Totat curren of PC0to 3, PCOto3
PDOto 3,PEQto 3 (*2) PDOto 3 -15to +100 mA
PEOto 3
ZIOA(2) | Totat currenof PF0to 3, CRto3 PI0
PGOto 3 ,PAOto 3, PI0 PGOto3 -15 to +100 mA
*2) PACto 3
Allowable Pd max(1) { Ta=-40to +85°C 250 mW
power (DIP package)
dissipation Pd max(2) | Ta=-40to +85°C 150 mW
(MFP package)
Operating Topg 40 to +85 °C
temperature
Storage Tstg -55 to +125 °C
temperature
2. Allowable Operating Conditions at Ta=-40°C to 85°C, V58=0V, VDD=2.2 to 6.0V
Parameter Symbol Conditions Pin Limits
' min. | typ. | max. unit
Operating vDD VDD 22 6.0 v
supply voltage
Standby VST RAM, register hold (*3) VDD 18 6.0 v
supply voltage|
"H-levelinput | VIH(1) Output Nch Tr. OFF Port of OD type |0.7VDD +13.5 v
voltage (except 10) ‘
. VIH(2) Output Nch Tr. OFF Portof PUtype |0.7VDD| _ | VDD v
(except 10)
VIH(3) Output Nch Tr. OFF INT, SCK, SI, 10 |0.8VDD +135-| V
‘ of OD type '
VIH@4) Output Nch Tr. OFF TNT, SCK, SL 10 |0.8VDD VDD | V
' of PU type
VIH(E) RES - 0.8VDD VDD | V
VIH(@$) External clock 0sC1 0.8VvDD VDD A
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Parameter Symbol Conditions Pin Limits
min. ltyp] max, unjt
“L™levelinput | VIL(1) Output Nch Tr. OFF Port VS§S 02VDD| V
voltage VIL@) Output Nch Tr. OFF INT, SCK, $l VS5 02VvDD| ¥V
VIL®) External clock 05C1 VSS 0.15VDD| V
VIL(4) TEST VS8 0.2vDD | V
VILG) RES VSS 02VDD| Vv
Operating fop When the 1/4 predivider 200 1040 kHz
frequency (Tcyc) option is selected, clock must| - (20) (3.54) (us)
(cycle time) : not exceed 4.16MHz.
External Clock
conditions
Frequency text Fig.1 When clock exceeds | OSC1 200 4160 kHz
Pulse width textH, textL) - 1.040MHz, the 1/30or 1/4 0sC1 100 ns
Rise/fall time | textR, textF | predivider option is selected.| OSC1 100 ns
Oscillation
guaranteed
constants
2-pin RC Cext Fig2 0SC1, 05C2 22045% pF
oscillation Rext 12+1% k2
Ceramic Fig.3 See Table 1.
oscillation
3. Electrical Characteristics at Ta=-40 to +85°C, VS5=0V, VDD=2.2 to 6.0V
Parameter Symbol Conditions Pin Limits
: min. | typ. | max, | unit
"H"level input | 1IH(1) Cutput Nch Tr, OFF Port of OD type +5.0 RA
current {(including OFF leak current
of Nch Tr.)
VIN=+135V
ITH(2) External clock mode, 0sC1 +1.0 nA
VIN=VDD
“Llevel input | IIL(D) Qutput Nch Tr. OFF Port of OD type | -1.0 HA
current VIN=V55
1IL(2) Output Nch Tr. OFF Portof PUtype | -1.3 | 0.35 mA
VIN=VSS
1IL(3) VIN=VSS RES 45 | -10 A
1LY External clock mode, 0OsC1 -1.0 [TEN
VIN=VSS :
"H"-level output - VOH IOH=-10pA Port of PU type | VDD-0.5 v
voltage
"L"-level output| VOL(1) |ICL=3mA Port 15 v
voltage VOL(2) IOL=1mA, IOL of each port: |Port 04 v
1mA orJess
Hysteresis VHIS RES,INT,SCK,SI 0.1VDD v
voltage 0O5C1 of Schmitt
' type (*4)
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Parameter Symbol Conditions Pin Limits
min. | typ. |max. unit
Current OCutput Nch Tr. OFF at

dissipation operating, Port=VDD

2-pin RCOSC | IDDOP(1) | Fig-2 f05C=400kHz (TYP) | VDD 1.0 4 mA

Ceramic OS5C | IDDOP(2) | Fig.3 4MHz, 1/4predivider| VDD 20 4 mA

IDDOP(3) | Fig.3 4MHz, 1/4predivider| VDD 0.5 1 mA
VDD=2.2V

IDDOP4) | Fig.3 400kHz VDD 10 2.5 mA

IDDOPG) | Fg3 800kHz YDD 15 40 mA

External clock | IDDOP({) | 200kHz to 1024kHz, VDD 15 4 mA
1/1 predivider
600kHz to 3120kHz,

1/3 predivider
800kHz to 4160kHz,
1/4 predivider
Standby mode | IDDst Output Nch Tr, OFF
VDD=6V | VDD 0.05 10 KA
Port=VDD VDD=2.2V | VDD 0025 5 pA
Oscillation

characteristics

Ceramic O5C

Frequency fCFOSC Fig.3 fo=400kHz 05C1, 0sC2 384 400 | 416 kHz

(*5) 1 Fig.3 fo=800kHz 0sC1, 08C2 768 BOO | 832 kHz
Fig.3 fo=1MHz" 0O5C1, OSC2 960 1000 | 1040 kH=z
Fig.3 fo=4MHz, 0sC1, 0OsC2 3840 | 4000 | 4160 kHz
1/4 predivider _

Stable time tCFS Fig.4 fo=400kHz 10 ms
Fig.4 fo=800kHz, 1MHz, 10 ms
4MHz, 1/4 predivider

2-pin RCOSC .

Frequency MOSC Fig.2 Cext=220pF+5% 0sC1, 0Os5C2 284 400 | 546 kHz
Fig.2 Rext=12k{:1%

Pull-up

resistance

I/O portpull- | RPP VDD=5V | Port of PU type 14 kD

up resistance

External reset

characteristics

Reset time tRST _ See Fig, 5.

Pin capacitance | Cp f=1MHz, Other than pins 10 pF

to be tested, VIN=VSS
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- Parameter Symbol Conditions Pin Limits
min. typ. max. unit

Serial clock
Inputclock | tCKCY(1) | Figé SCK 120 |- Hs
Cycle time ‘

Output dock | tCKCY(2) | Figé SCK ' 64 x TCYC ns
Cycle time . . (*6)
Input clock tCKL(1) Fig6 5CK 40 ps

 "L™level
pulse width
Output clock | tCKL(2) Fig.6 SCK 32x TCYC us
"L"level ' ‘
pulse width .
Input clock tCKH(D Fig.6 SCK 40 us
"H"level
pulse width
Qutput clock | tCKH(2) Fig.6 . SCK 32xTCYC s
"H-level \ :
pulse width

-| Serial Input A

Data setup HICK Specified for T of SCK 5] 05 us
time
Data hold tCKI Fig.6 SI 05 is
time ‘

Serial Qutput .
Output delay | tCKO Specified for | of SCK cle) | 20 | us
time Nch OD only, External 1kQ

‘ Fig.6 External 50pF

Pulse output
Period tPCY Fig.7 PEQ 64 x TCYC s
"H"level tPH TCYC=4 x Systern clock PEQ 32 x TCYC us
pulse width Period £10%

"L"-level tPL Nch OD only, External 1kQ; FPEQ 32xTCYC us
puise width ' External 50pF +10%

(*1) When oscillated internally under the oscillating conditions in Fig.3, up to the oscillation amplitude generated
is allowable.

(*2) Average over the period of 100ms.

(*3) Operating supply voltage VDD must be held until the standby mode is entered after the execution of the HALT
instruction. -
The PA3 (or PAO to 3) pin must be free from chattering during the HALT instruction execution cycle.

(*4) The OSC1 pin can be schmitt-triggered when the 2-pin RC oscillation option, or external clock oscillation

" option has been selected.
(*5) fCFOSC : Oscillatable frequency.
(*6) TCYC=4 x System clock period
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0sC1

{0SC2) >f;ﬁﬁ"g__m““_‘;_

External clock

|
OPEN

Fig. 1 External Clock Input Waveform

OsC1 0sc2

Cext Rext

T

Fig.2 2-pin RC Oscillation Circuit

osc2

»—LEL . '
cCt——_ —____ C2
77

Fig. 3, Ceramic Resonator Oscillation Circuit

08sC1

TiT

vDD
ASR— Lower limit of
operating VDD
--------------------------- ov
0sC
POONNNNWN
< - »= Stabilized OSC
Unstabilized —-
OSC period -
tCFS

Fig. 4 Oscillation Stabilizing Period
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- Table 1 Constants Guaranteed for

Ceramic Resonator OSC
4MHz (Murata) Cl | 33pFxi0%
CSA4.00MGU C2 | 33pFti0%
CST4.00MGWU (built-inC) | R 0Q
1MHz (Murata) C1 | 100pFt10%
CSB1000] C2 | 100pFt10% RES

R 2204 CRES (=0.1 uF)
1MHz (Kyocera) Cl | 100pF£10% '
KBR1000F C2 | 100pF+10%

R 0Q S
800kHz (Murata) Cl | 100pF£10% Fig.5 Reset Circuit
CSB800) ‘ C2 | 100pF+10% _

R 2.2kQ (Note) When the rise time of the power supply is 0,
800kHz (Kyocera) C1 | 100pF+10% the reset time becomes 10ms to 100ms at '
KBRSOOF C2 | 100pF+10% CRES=0.1yF. If the rise time of the power

R 0Q “supply is long, the value of CRES must be
400kHz (Murata) Cl | 220pF+10% increased so that the reset time becomes
CSB400P C2 | 220pF+10% 10ms or more,

R 2.2KQ
400kHz (Kyocera) Cl | 330pFt10%

KBR400BK C2 | 330pFt10%

R 0Q

TR, o KN 0.8VDD
- » -« l 0.2VDD
]

x|

T
oK} oKl voD
: - Load circuit  TkS2
1) Inpud data
KO
50 pF

s0 | Oupuidata X ;E )

Fig. & Serial Input/Qutput Timing

tPCY |
>

A

The load conditions are the
same as in Fig. 6.

Fig.7 Pulse Output Timing at Port PEO
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RC Oscillation Characteristic of the LC6543L, 6546L
Fig. 8 shows the RC oscillation characteristic of the LC6543L, 6546L. For the variation range of RC OSC
frequency of the LC6543L, 6546L, the following are guaranteed at the external constants only shown below.

VDD=22V to 6.0V, Ta=-40°Cto +85°C

External constants Cext = 220 pF .
Rext =12kQ
284 kHz < fMOSC £ 546 kHz

If any other constants than specified above are used, the range of Rext=3k(} to 20k(),
Cext=150pF to 390pF must be observed. (See Fig. 8.)

(*7) : The oscillation frequency at VDD=5,0V, Ta=-+25°C must be in the range of 350kHz to 500kHz.
(*8) : The oscillation frequency at VDD=2.2 to 6.0V and Ta=-40°C to +85°C must be within the operation

clock frequency range.
fMOSC-Rext
15 ‘\
\\\ \\ These charadteristic curves are
1000 NG N N given for ralerence only without -
] - < N guraniea, 7]
£ AN \\ S Q ] -
— M,
I :. N o;&
= : (=} 2V
2 4 \J‘%’o&
: X \\\\
2 \ \‘\\ e
N \ N
e bl ) \ \\
100 L1 NLN
2 3 45 10 2 3 45 100 B

Rext [k02]

Fig. 8 RC Oscillation Frequency Data (Typ.)
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'Notes for Standby Function Application

The L.C6543/46 provide the standby function called HALT mode to minimize the current dissipation when the
program is in the wait state. .

The standby function is controlled by the HALT instruction, PA pin, RES pin, and serial transfer completion signal.
A peripheral circuit and program must be so designed as to provide precise control of the standby function. In most
applications where the standby function is performed, voltage regulation, instantaneous break of power, and
external noise are not negligible. When disigning an application circuit and program, whether or not to take some
measures must be considered according to the extent to which these factors are allowed. This section mainly
describes power failure backup for which the standby function is mostly used. A sample application circult where
the standby function is performed precisely is shown below and notes for circuit design and program design are
also given below, :

When using the standby function, the application circuit shown below must be used and the notes must be also
fully observed,

If any-other method than shown in this section is applied, it is necessary to fully check the environmental conditions
such as power failure and the actual operation of application equipment.

1. HALT moda release conditions

1-1. Supplementary description of release by serial transfer completion signal.
On completion of serial transfer, the HALT mode is released and the execution of the program starts with an
Instruction immediately following the HALT instruction. This function can be used to execute the program
only when serial transfer occurs, placing the program in the wait state when no serial transfer occurs. This
function is effective in reducing the current dissipation or clock noise.

~ Notes —

® Release by the serfal transfer completion signel is available only when the RC meode is used for system clock
genaration; and unavailable when the ceramic resonator mode is used.

® On completion of serial transfer, the HALT maode is released unconditionally. In an application, such as
capacitor backup application, where the current dissipation must be kept as low as possible during backup and
serial transfer by external clock is also used, the HALT mode is released when serial data is transferred
externally during backup.

1-2, Summary of HALT release conditions
. The HALT mode setting, release conditions are shown in Table 1,

. Table 1 HALT mode setting, release conditions

HALT mode setting conditions HALT mode release conditions
HALT instruction 1 Reset {Low level is applied to RES.)
Provided that PA3 2  Lowlevel is applied to PA3
{PA3 to PAQ or PAais program-selectable} is {PA3 to PAQ or PA3 is program-selectable.)
at high level. ‘ 3 Seria! transfer completion.

Note) HALT mode release conditions 2, 3 are available only when the RC moda is used for system clock
generation; and unavailable when the ceramic resonator mode is used.




LCB543N/F/L, LCB54BN/F/L

2. Proper cares in using standby function

When using the standby function, an application circuit and program must be designed with the following in mind,

{1} The supply voltage at the standby state must not be less than specified.

{2) Input timing and conditions of each control signal (RES, port A, serial transfer) must be observed at the
standby initiate/release state.

{3) BRelease operation must not be overlapped at the time of execution of the HALT instruction.

A sample application where the standby function is used for power failure backup is shown below as a concreta

method to observe these notes, A sample application circuit, its operation, and notes for program design are given
below. ‘

Sample application where the standby function Is used for power fallure backup

Power failure backup is an application where power failure of the main power source is detected and the HALT
instruction is executed to cause the standby state to be entered. The current dissipation is minimized and a backup
capacitor is used to retain the contents of the internal registers for a certain period of time, After power is restored,
a reset ocours automatically and the execution of the program starts at address 000H of the program counter {PC).
Shown below are sample applications where the program selects or not between power-ON reset and reset after
power is restored, notes, measures for Instantaneous break of AC power, and notes for serial transfer.

2-1, Sampel application 1 where the standby function is used for power failure backup.
Shown below is a sample application where the program does not select between power-ON reset and reset after
power is restored,

2-1-1. Sample application circuit — {1}
Fig. 2-1 shows a sample application where the standby function is used for power failure backup,

D1
. v
: [aea } hL
100V L:,'r_'
AC R1(50)
power
source- e
i {up 10 Voo
R2(10k) 17} LCB543/46
PXX(Note).
Vi
R3{47k) =
e+ R (500K}
q (lnk)': {TYP)
1 RES
C2(%1uF)
TR Vss

&

{Note) Normal input ports other than PA3

Fig. 2-1. Sample epplication — (1} where the standby function is used for power failure backup
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2-1-2. Operating waveform in sample application circuit — {1)

The operating waveform in the sample application circuit in Fig. 2-1 is shown in Fig, 2-2

. The mode is roughly
divided as follows: .

{a} Power-ON reset
{b} Instantaneous break of main power source
{c} Return from power failure backup

v+
o= mT = R Rl q mm e e
V*TRON el 1 "—'—RP“
/ é&/ V} // RES
[ "
/ ;// Pt ‘17—/

lndatérminatal.ﬂeset'x Normal mode XFieset* Normai mode )@---{ Reset hormalmode

{a} Power ON reset {b} |nstantaneous \ Instantaneous break {iii}
break {i}, i) HALT instruction

A" 1
Vi Pxx A}\;
A —~—-
. i HALT mode
Normal mode §j-=-==--= - == 0| 2 Reset Y Normal mode’

/

. -

Y

{c) Return from power failure backup
HALT instruction

V+rron: V+ value when TR s turned ON/OFF

Fig.2-2 Operating waveform in sample application circuit ~ {1)

2-1-3, Operation of sample application circuit — (1)
{a} Atthe time of power-ON reset

After power rises, a reset occurs automaticaily and the execution of the program starts at address 000H
of the program counter (PC}.

— Note —

This sample application circuit provides an indeterminate region-where no reset occurs before the operating
Vpp range is entered.
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{b} At the time of instantaneous break

{1) When the Pxx input voltage does not meet VL (the Py input level does not get lower than input

threshold level VL) and the RES input voltage only meets VIL:
- A reset occurs In the normal mode, providing the same operation as power-ON reset.

{it} When both of the Pxx input voltage and RES input voltage do not meet V| :
The program continues running in the normal mode.

{iii) When both of the PxX input voltage and RES input voltage meat V)|_:
When two pollings do not regard the Pxx input voltage as L'’ level, the HALT mode is not entered
and a reset occurs.
When two pollings regard the Pxx input voltage as ““L" level, the HALT mode is entered and after power
is restored a reset occurs, releasing the standby mode.,

(c) At the time of return from power failure backup
After power Is restored, a reset oceurs, releasing the standby mode.

2-1-4. Notes for design of sample application circuit — (1)

&  V+ rise time and C2
Make the time constant {C2, R) of the resst circuit 10 times as Jong as the V*rise time. [R: ‘ON-chip resistor,
B500kohms typ.}
Make the V¥ rise time shorter {up to 20ms).

® RlandCi
Make the R1 value as small as possible. Make the C1 value as large as possible accordmg to the backup time
calculated. (Fix the R1 value so that the C1 charging current does not exceed the power source capacity.)

¢ R2andR3
Make the “H""-level mput voltage applied to the Py X pin equal to Vpp.

* R4
Fix the time constant of C2 and R4 so that C2 can discharge during the period of time from when V¥ gets
lower than V*TRON {TR OFF} at the time of instantneous break until the Py X input voltage gets lower
than V|| (because release by reset is not available after the HALT mode is entered by instantaneous break],

® R5and RS '
Make V* {VBE%0.6V is obteined by R5 and R6) when the reset circuit works {Tr ON) more than {operating
Vpp min + VF of diode D1}, Observing this note, make v+as |ow as possible to provide a reset early enough
after power-ON. -

¢  Backup time
The normal operation continues with a relatively high current dissipation from when power fallure is detected
by the Pyx until the HALT Instruction is executed, Fix the C1 value so that the standby supply voltage
is held during backup time of set + above-mentioned time,

2-1-5. Notes for software design

e Design the program so that port Ap to A2 cannot be used for standby release and port A3 is brought to “H"
level at the standby mode,
® Check a standby request by polling the input port twice.

{Example)
BP1. AAA :1st polling
RCTL 3 ;interrupt inhibit
BP1 AAA 2nd poliing
HALT Standby
AAA: :

2-2, Sample application 2 where the standby function is used for power failure backup

Shown below is a sample application where the program selects between power-ON reset and reset after power is
restored.
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2-2-1. Sample application circuit — (2} (No instantaneous break in power source)
Fig. 2-3 shows a sample application where the standby function is used for power failure backup.

0T

SOLII'N

Voo

PXX{Note}
{SENSE)

LO85H43/46
Voo

R {500k}
(TYP)
BES

{Note) Normal input ports other than PA3

Fig. 2-3. Sample application — (2} where the standby function is used for power failure backup

2-2-2, Operating waveform in sample application cifcuit — (2)
The operating waveform in the sample application circuit in Fig. 2-3 is shown in Fig. 2-4. The mode is roughtly

divided as follows:

{1} Power-ON reset
{2) Return from power failure backup

Indeterminate x Resetk Normal mode

Power-—ON resat
Pxx="L" Is detected.

V+

—”"—\E"-—--._______ et e e =
m.,.\ ' Voo \ e ——
k Vi RES

HALT mode
Normal mode === ==~~~ S R —{  Resat Normal mode
\, . v
Return from power fallure backup.
HALT instruction Py x="H" is detected.

VH+TRON: V+ value when TR1 is turned ON/OFF.

Fig. 2-4. Operating waveform in sample application circuit — (?)
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2-2-3. Operation of sample application circuit — {2)

{a) At the time of power-ON reset
The operation and notes are the same as for sample application circuit ~ (1), except that after reset release
Pxx="L" is program-detected to decide program start after initial reset,
{b} Standby initiation '
When one polling regards the Py X input voltage as "L’ level, the HALT mode is entered.
{c} At the time of return from power failure backup
- After. power is restored, a reset occurs, refeasing the standby mode. After standby release Py x="H" is
program-detected, deciding program start after power is restored.

— Note —
If power is restored after Vpp during power fallure backup gets lower than V| on the Py, Pxx="L" rﬁay
be program-detected, deciding program start after initial reset.

2-2-4, Notes for design of sample application circuit — (2)

e R2and R3
Fix the R2 value so that R2» R1 is yielded and fix the R3 value so that |g of TR2 is limited.
* R4
There is no severe restriction on the R4 value, but fix it so that C2 can discharge quickly.
Other notes are the same as for sample application circuit — (1),

2.2-5. Notes for software design

® Design the program so that port Ag to A2 cannot be used for standby release and port A3z is brought to “H"
level,
¢ Check a standby request by polling the input port once,

{Example)
BP1 AAA Polling
HALT ;Standby
AAA: :
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23, Sampl.e application 3 where the standby function is used for power failura backup,

2-3-1. Sample apptication circuit — (3} {There is an instantaneous break in power source.)
Fig. 2-5 shows a sample application where the standby function is used for power failure backup.

, [REG |
100V I ’ -
AC
power Voo
source RXX{Note}
(SENSE)
LC6543/46
Voo
R {500k)
. Ao % (rve)
RES
1702 (&1 p F)
Vss
) TR1 T,l,
) ’ RG
{Note} Normal input ports other than PA3 {12k)

Fig. 2.6, Sample application — (3} where the standby function is used for power failure backup

2-3-2. Operating waveform in sample application circuit — (3) :
The operating waveform in the sample application circuit in Fig. 2-5 Is shown in Fig. 2-8. The mode is roughly
divided as follows:

n Powar-ON reset
{2) Instantaneous break of main power source
{3} Return from power failure backup

e Y~ bt 'S et
. \ - H . g
- \V’| ViH Pxx \‘ | l ! il
1]
L / - \ 'I:" i //
L Py vy px V+TR30N
. 42 v 7ES Vi Prx T %
L]
Normal mode {  Reset WNOI’I‘BB] mode X HeseLW Normal mode -+ Reset WNormal mode
W [ RS [ 7
v N a
{1) Power--ON reset \ {2) Instantaneous {2) lnstantg_geous\ .
i eak Pyy="H" is detected
Pyx=""L" Is detected break {i), (i} break {iii} XX

Pyx="H" is detected. HALT instruction
{Pyx="L" is detected.)

ke W el el it
= e —==x V+TRION —
\\ | \ ,r Vin FES L ” / i [
‘\| (g T A ViH Pax
v v _;}L /
TRaoN Vi Pxx 4 -I—74 Vi RES
1 Fi l/
[ ,_S’L I

HALT mode
Normal mode % ---------------- .- --L Reset W Normal mode

—

(3) Return from power \ "
HALT instruction (Pyx="L" Is detected.) failure backup Pyx="H" Is detected.

V+TRION: V+ value when TR is turned ON/OFF
VHTR30N: V+ value when TR3 is turned ON/OFF

Fig. 26. Operating wavsform in sample application circuit — {3)
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2-3-3. Operation of sample application circuit — (3}

{a} At the time of power-ON reset
The operation and notes are the same as for sample application circuit — {2)
{b) At the time of instantaneous break
{i) When the Pxx input voltage does not meet Vji (the Px input level does not get lower than input
threshold level VL) and the RES input voltage only meets V)L_:
A Teset occurs In the normal mode. After reset release Py x=""H" is program-detected, deciding program
start after instantaneous break.
(ii) When both of the Py x input voltage and RES input voltage do not meet V|_:
The program continues running in the normal mode,
{iii) When both of the Py x input voltage and RES input voltage meet VL :
When two poliings do not regard the Py input voltage as "'L" level, the HALT mode Is not entered
and a reset occurs,
When two pollings regard the Py input voltage as L'’ level, the HALT mode is entered and after power
is restored a reset occurs, releasing the standby mode, After standby release Py x="H" is program-
detected, deciding program start after instantaneous break,
{c) Atthe time of return from power failure backup
The operation and notes are the same as for sample application circuit — (2)

2-3-4. Notes for design of sample application circuit - (3}

e R3
Bias resistance of TR2
& R7 and R8
Fix the R7 and R8 values so that TR3 is turned ON/OFF at approximately 1.5V of V+,
Other notes are the same as for sample application circuit — (1)

2-3-5, Notes for software design

2-4,

2.5,

Same as for sample application circult ~ (1)

Notes (1) for providing serial transfer

Notes for providing power failure backup and serial transfer

This application assigns top priority to power failure backup. When power failure backup is provided, serial

transfer may not be provided normally.

{1} When the internal clock is used for the serial clock:
Execute the serial transfer start instruction immediately before executing the HALT instruction. If this is
done during serial transfer, the power failure backup mode is entered without normal transfer,

{2) When the external ciock is used for the serial clock:
When power failure is detected, it is most prioritized that the HALT mode is entered providihg power failure
backup. It is necessary to design an application system where no release signal by serial transfer completion
is input to the HALT instruction execution cycle and no release signal is input during backup.

Notes (2) for providing serial transfer

Notes for providing HALT and serial transfer for program standby without power failure backup

This application assigns top priority to serial transfer, The following notes for system design must be observed.

(1) When the internal clock is used for the serial clock:
Transter starts when it is ready on both sides. When transfer is not ready on the other side, the HALT
instruction is executed to reduce the current dissipation. When transfer is ready, the HALT release signal
'{RES, PA) causes return from the standby mode, starting serial transfer,

{2) When the external clock is used for the serial clock:
Synchronization must be provided between microcomputers to prevent the HALT instruction and HALT
release signal {RSIOEND) from overlapping, When transfer is ready, the serial transfer start instruction is
executed and the program is placed in the wait state. The other side adjusts time 50 that no overlap occurs
between the HALT instruction and transfer completion and starts serial transfer. On completion of transfer,
the HALT mode is released and the program is executed with an instruction |mmednately following the HALT
instruction.
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Notes for Program Evaluation

® When evaluating the LC6543/46 with the evaluation chip {LC6594, LCE5PGA3-A/46-A, LCB5PG43/46), the
- following must be observed. ‘

K- Function .
gg Item Notes for evaluation
[a3 Mass-production chip Evaluation chip
2-pin OSC |Plg and OSC2 share one pin | Evaluation chip has Pig and | Since input/output at Plg on
{P1g/0OSC2). Either of them | OSC2 separately. Pin required | evaluation chip results in dif-
is selected exclusively by user | for option is selected as requir- | ference between evaluation chip
option. ed. Even when OSC2 pin is | operation and mass-production
When 2-pin OSC is selected, | sefected by option, Plg circuit | chip operation, input/output at
Plg/OSC2 pin provides OSC2 |is- present and functions as | Plpis prohibited.
and performs no function of | complete port Plg.
Plg port. Data input to
Plg/O5C2 by mistake is always
read as 0",
0sc 3 selections {1/1, 1/3, 1/4) |3 selections (1/1, 1/3, 1/4) | DIV pin, 30R4 pin must be set
divider by option available by 2 pins of DIV | according to option specified for
_g pin, 30R4 pin. mass-production chip.
e
Q
g Ports C, D |Ports C, D can be brought to | Port C and port D can be | CHL pin and DHL pin must be
* | output “H" or L" in a group of 4 | brought to “H” and “L" by | set according to option specified
§ level at bits. CHL pin and DHL pin respec- | for mass-production chip.
Z | reset tively.

mode

Port PU or OD can be selected | Only OD without PU. [LC6594-applied evaluation]

output bitwise, External resistor {10kohms) on

configura- evaluation board must be connect-
tion ed to necessary port.

[ PU/OD [Piggyback-applied evaluation]
Resistor must be connected to
necessary port on application
board.

Py PU resistor brought to Hi-Z | PU resistor, being external resis- | For mass-production chip, leeskage

resistor {Pch Tr to turn OFF) at “L" | tor, whose impedance remains | current only flows in Pch Tr

configura- | output mode. unchanged at “L" output mode. | at “L" output mode; for evalu-
tion ation chip, current continues

flowing in PU resistor at “L"”
output mede.
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_;S Function
§ Item Notes for evaluation
325 Mass-production chip Evaluation chip
0sC [2-pin RC OSC] [2-pin RC 05C] [2-pin RC 0SC]
constants | Catalog-guaranteed constants [ Different from mass-production | Frequency must be adjusted to
-1 provide QSC at frequency | chip in circuit design and | OSC frequency of mass-produc-
specified in catalog, characteristic, tion chip by adjusting varisble
resistor,
“8’ [2-pin ceramic resonator OSC] | [2-pin ceramic resonator OSC] [2-pin ceramic resonator OSC]
5 Catalog-guaranteed constants | Different from mass-production | External constarits must be fine-
pot provide OSC at frequency | chip in circuit design and | adjusted according to service
*2 “specified in catalog. “characteristic. conditions.
z Wiring capacitance may provide
unstable OSC.
0sC [2-pin ceramic resonator OSC] | [2-pin ceramic resonator OSC]) [2-pin ceramic resonator OSC]
constants | Feedback resistor is contained. | No feedback resistor is con- | For evaluation chip, feedback
-2 tained. resistor of 1Mohm must be
connected externally.
- 1 08C OSC frequency characteristic | Different from mass-production | ES, CS must be used to evaluate
E frequency| as indicated In catalog, chip in circuit design, and | characteristic in detail.
§'§ ) characteristic. The standby current cannot be
= evaluated in detail. However, the
"EE Operating| Current characteristic as indi- | Different from mass-production | standby current can be confirmed
g?, current, | cated in catalog. chip in  circuit design, and | roughly in the manner discussed
Z3| standby ' characteristic, - later. Be sure to confirm the
current standby current.
Operating! Supply voltage range as indi- | Evaluation chip' must be also
voltage cated in catalog. used at Vpp=5Vi5% at which
EPROM, other LS| are used.
‘ § Operating] Temperature range as indi- | Evaluation chip must be used at
£ | temper- | cated in catalog. 10°C to 40°C.
£ | ature
(%]
g
= Port A Input/output configuration of | Inputfoutput configuration of
5’.'_ input normal threshold input. low threshold input.
o voltage Input voltage as indicated in { Different from mass-production
2 ' catalog. chip in input/output configura-
8 ‘ tion.
Z
Type No. | LC6543/46 differ in ROM, | RAM capacity is set by RAMC | SW3-2 on evaluation board is
setting - | RAM capacity. pin according to Type No, always placed in PA position.

SW3-1 is set according to Type
No.
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{Confirmation methods for the standby function} ‘
The standby current at the standby mode of the simulation chip can be evaluated not exactly but approximately.
Then, do the following steps.

{a} Confirmation of the standby state
Be sure to confirm whether or not the LS| enters the standby mode when the standby conditions are satisfied.
{i) When the OSC1 and 05C2 oscillation option is selected, confirm on an oscilloscope that the oscillation stops

in the standby mode.

{ti} Confirmation by the current dissipation

Remove the EPROM when confirming whether or not the LS| enters the standby mode. The ipp of the
LS} can determine whether or not the LS| is now in the standby mode.

When the LS! is in the operating mode, more than some 100uA current is transmitted, When in the standby
mode, the current of the Ipp is 150uA or less if the DIV, 30R4, CHL, DHL and RAMC are all set to “H"
(excluding the load current). If the D1V, 30R4, ———, etc. are all set to “"L*, the current of the Ipp is
approximately 20uA.

(b} Confirenation by the load current
Your program must be designed so that the current is not transmitted to the input/output ports prior to the
execution of the HALT instruction, This can reduce the useless dissipation of the load current at the standby
mode and be confirmed on an oscilloscope.
() Design your program so that the current Is not transmitted to the output ports prior to the execution of the

HALT instruction.

(ii} Design your program and peripherals so that the input ports and input/output ports are not brought to the

floating state at the standby moda,

If brought to the floating state, current flows in the microcomputer input circuit section, causmg more current
dissipation, Therefore, the backup enable time is shortened extremely in applications where the capscitor
backup is used,

Ceramic resonator oscillation constants when the EVA-TB6543/46 is used
When developing your program using te target board EVA-TB6543/46, use the constants shown below because the
ceramic resonator oscillation constants depend on the conditions for evaluation and the cable length, etc,

Note)

When the evaluation chip is used in the 2-pin ceramic resonator oscillation mode, no feedback resistor is
contained unlike the mass-production chip.

Connect a feedback resistor of 1Mohm externally as shown below,

Since constants R, C are also differ from those for the mass-production chip, refer to Table shown below and
adjust the capacitor value according to the stray capacitance of the circuit.

Evaluation chip ' Mass-production
" LCB5PGAZ-A/46-A chipy cesaan/r/L
« LCBEPGA3/46 LCB548N/F/L
0501] Fedm® 0802 085G o502
“Mp
e
[oo | Loaomic L
dCeramic L L Cer p
©1 Trasonstor] C2 C';;res‘f,?;t%,’;m
wr w _

i) (i} -

2-pin Ceramic Resonator Oscillation Circuit for
Evaluation Chip and Mass-production Chip
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Table of Ceramic Resonator Oscillation Constants when the EVA-TB6543/46 is used

Eveluation chip {*}
Ceramic resonator Mas-praduction Ineluding capacitance of Including no capacitance of
chip C1=C2 stancard cable standerd cable
C1=C2 R C1=C2 R
AMHz C5A4.00MG  (Murata} 33pF 8pF 0 ohm 33pF 0 ohm
KEBR4.0M {Kyocera) 33pF 10pF 0D ohm 33pF 0 ohm
{CSB1000D used)
CSB1000K  (Murata) 82pF 0 ohm 220pF 0 chm
1MHz 220pF '
KBR1DDOH  (Kyocers) 100pF 82pF 0 ohm 220pF 0 ohm
{CSBBOOD used)
CSBBOOK {Murata) 220pF 0 ohm 220pF 0 ohin
BO0kHz 220pF
KBRBOOH {Kyocera) 220pF 150pF 0 chrrv 160pF 0 chm
1 CSB40DOP {Murata) 330pF A70pF 0 ohm 470pF 0 ohm
400kHz KBR400B
{Kyocera) 330pF 390pF 0 chm 330pF 0 chm
KBR4COH

(*) The standard cable is a cable attached to target board EVA-TB6543/46.

‘ The Table shows two cases where the capacitance of the cable is included and no capacitance of the cable is

included. ‘

+  Example where the capacitance of the cable is Included .
The capacitance of the cable is included when the resonator is connected to the user’s application board
through the cable from the EVA-TB6543/46.

«  Example where no capacitance of the cable is included
No capacitance of the cable is included when the resonator is placed near the evaluation chip (on the
EVA-TB6543/46).

When using any other cable than the attached cable, adjust the capacitor value according to the stray capacitance.
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"How to use the piggyback chip {LC65PG43/46-A)

{1) Layout of pins and control pads, and External dimensions

o o
28 LCO5P043-A/48-A
gg888ssd '
e0e0000
B |- S
£E25a835%
0lalolo1661e)
{ L H
Qv  ze4 Vo P
@ a2 Voo €
PEIO T prgueerss et 39 1) PE2 dxn b
.vwcz@-”' 2_}32 \"w@szPE'I 2 b
prossi [ 3® A6 A8 Hs[rPEo dz b
PR1ssol] 4 B A5 a9 27D r03 dz oh
PF2/SCK [} 5@4“ A"@zﬁijz B sh
PFAANTL 6 ®A3 Ve @25 ) PO d= oh
PO 7 & a2 @“3"0" k] ]
Pmca ANQD 11 pes d= ol
oz} @A o vss @2y po2 dz ok
pa3 [0 @) A0 £g 07 @21y Pt da b
pao [# ) DO B[z) | |Ps @apreo d2o nh
PAILR2 Do os @'9PFES g 12h
Pa2 16y o) gB1 | o P B & 5 g WP
PA[IM 2 . 2 17 ) TEST de = 2 2 b
@ ves 2§ D3 @,5 0sC1 E‘ m
PIososc2 015 °% [ T15p s 50
‘ PAD2 PAD}
TOP VIEW p——

" PAD1: Power supply pad

PAD2: Mounting pad for oscillation circuit components

* 48.0

[TTTTRTTTTOnT
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{2) How to mount EPROM
The EPROM to be mounted should contain an already-assembled program data. To write data to the EPROM,
use the EPROM writer function on the EVA-800 or EVA410C board. The mountable EPROM is an Intel 2732,
2764 or their equivalents.

EPROM (2732 or 2764) for program data

|
{

) ) 0 () (© (&) (@) (© © © © & © © © ¢
o o
o o ﬁ
o —lo| ) Qg
O o
L] ©
[0l ~ 10 o) (@) (@) © (@ © © & @ © © © ©

(3) Power supply for EPROM

A typical EPROM dissipates the current of 50mA to 100mA, If the power capacity -of an application product

‘board is not sufficient, use an independent power supply circuit to provide the EPROM with the current .

extemnally.

a) At the factory shipment, the EPROM uses the same power supply circuit as the simulation chip does. To
supply external current to the EPROM, the EPROM power supply selection jumpers are provided on the
reverse side of the simulation chip. At the factory shipment, the circuit connection is arranged so that current
can be supplied to the EPROM through the power supply pin (Vpp pin} of the simulation chip,

Wired at the factory shipment

{A)} Connected to the GND {0V} pin.
{B) Connected to the EPROM power supply pin.

{C) Connected to the power supply pin of the simulation chip.

[Note that the circuit connection is arranged at the factory shipment so that the current can be supplied
to an EPROM through the simulation chip.]

Simulation chip

b) To supply current to an EPROM externally from an independent power source
Disconnect pattern (B) from pattern (C}.
Connect the power supply pin (+5V) of an external independent power source circuit to pattern (B} and
then the other pin to pattern (A){GND). oV

Simulation chip
[To supply current to an EPROM from an external power source circuit.]

{Note} A simulation chip is an L.S1 produced in CMOS process technology.
The simulation chip will suffer from a “latch up™ which is specific to CMOS LSIs if the voltage below the
Vgg level is applied to input pins and output pins, or if the voltage above the VpD level is applied such pins.
The latch up problem may damage or degrade the device. To prevent it, much care should be taken to the
power supply circuit design for the simulation chip and an EPROM. '
In turning on a simulation chip and an EPROM, the simulation chip should be the first and the EPROM,
the second. To turn off them, the order is reversed,
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(4) Switches and pad for option selection
a) Switches for CPU-function settings
On the simulation chip are provided the switches for selecting a RAM capacity, a desired CPU and its stack
level, output logic level at reset for ports C and [, divider circuit's divide ratio, and PI0/OSC2 pin function,
These switches are provided on the surface of the simulation chip board,
The figure below shows the outline of the above switches. The switch settings will be described in the item
dealing with option specification methods, i

E/’\ /'\ /'\ /'\ /'\ /\ f\i
1000000
AN AN N\ NN |
Pin 1 position
° o o
O O
/—“\_//
Switch 1 (P10} ...... Sets the PI0/OSC2 pin to the port 10 for input/output.
Switch 2 (0SC2)..... Sets the P10/OSC2 pin to the 0SC2 pin for oscillation.
Switch3({DIV)..... . \ . .
Switch 4 (3 or 4). . _}Selects the divide ration for the divider circuit.
Switch 5 (DHL} .. ... Select the output logic at the reset for port D,
SwitthB{CHL). ..... Select the output logic at the reset for port C.

Switch 7 (RAMC) . ., . .Select a desired CPU from LC6543 and LC6546.

b} Pad2
The pad 2 is provided on the piggyback LS| to mount oscillation componrents. Add an external resistor
according to a selected oscillation option. The switch settings will be described in the item dealing with option
specification methods.

Top View 0sc : connected to the OSC1 pin of the LS,
\/_\ PI0/OSC2  : connected to the P10/OSC2 pin of the LSI.
P:J%lc . ' Vss : connected to the Vg§ pin of the LSI,

© Vss I:ZJ
O
osc1 [3}

Pi0/
O oscz

00000
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{5} Option specification methods
a) Option specification method for oscillation circuits

Oscillation circuits can be selected by using the PADZ and CPU-function setting switches.
(1.} Ceramic oscillation circuit

pipsoscz  * Connect the PID/OSC2 pin with the OSC1 pin through an external
resistor of TMS2.
M2 2 || vs * For the oscillation constants of an application board, refer to the
0SC1 catalog.

Fine control may be needed because the ideal RC constant wi!l change
PAD?Z due to mounting conditions. ‘

= Switch 1, , .Setit to the OFF side,
Switch 2 , . Set it to the ON side.
* The P10/QSC2 pin can be used as OSC2 pin for osciilation.

0N

(-2 T OFF

(CPU-function setting switches )

{ii} 2-pins RC oscillation circuit

pososcz  * No external component is required by the PAD2,

* For the oscillation constants of an application board, refer to the
2] [l vss catalog.
3 || osc1 Fine control may be needed because the oscillation frequency of a

mass-production LS| might differ from that of the application board.
PAD 2

* Switch 1 .. .Set it to the OFF side.

|_m} '
m F

Ij D E} E]E] ™ Switch2. . Setit to the ON side.
el or¢  ° The PIO/OSC2 pin can be used as the OSC2 pin for oscillation,

((CPU-function setting switches )

* {ili) External clock circuit

PI0/0SC2 * No external component is required by the PAD2,
Vss

0s5¢1

[ ]

PAD 2

ON « Switch 1 .. .Set it to the ON side.

Ij Ij ‘j lj Ij Switch 2 . . .Set it to the OFF side.

OFF * The PIO/OSC2 pin can be used as the input/output P10 port.

Im
Wz

Q
F
F

(CPU-function setting switches )
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b}

Opgion specification method for dividers
Dividers can be selected by using the CPU-function setting switches.
{i) 1/1 divider circuit

DDQDDDD « Switch 3 .. .Setit to the OFF side,
S oFF Switch 4 . . .Set it to either side.
{1~ 1/3 divider cireuit

— o~ L] - {7, [7-] "~ ON 3 - *

[I D B 5 D |:| I:I » Switch 3 . . .Set it to the ON side.

A OFF Switch 4 . . .Set it to the ON side.
{ii1} 1/4 divider circuit

I:l D a u D D I:I * Switch 3 . . .Set it to the ON side.

Switch 4 . . .Set it to the OFF side.
oll oFF

c) Option specification method for the output logics of ports C and D at reset

The output logics of ports C and D at the reset can be specified by using the CPU-function setting switches.

Switch 5 (DHL) ... .. Select the output logic of port D at the reset from H and L.

Switch 6 (CHL)

Select the output logic of port C at the reset from H and L.,
{ 1) To set the logic level of port D or C at the initial reset to “’H’* {output OFF in case of open drain output)

- ow oo o~ [N + Set switch b or switch 6 to the ON side,
D D D D B ﬂ D * The output logic level of port D or C at the initial reset
oLt OFF can be specified independently.

(i) To set the logic level of port D or C at the Initial reset to “'L".

- ot mowwowa o~ [N + Set switch 5 or switch 6 to the OFF side.
D U D D Q g D * The output logic level of port D or C at the Initial reset
oL OFF can be specified independently.

d) Option specification method for evaluated CPUs
Evaluated microcomputers can be specified by using the CPU-function setting switches.
{ i) To develop user application programs for the LC6543 microcomputers.

T

e

Q

N0000W

ON

OFF

« Set switch 7 to the OFF side.

{il} To develop user application programs fc;r the LC6546 microcomputers.

ouwl

00000

1A

ON

OFF

+ Set switch 7 to the ON side,
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L06543, L.C6546 SERIES INSTRUCTION SET (BY FU

Symbol  Dwmscription’

NCTIONS)

- AC : Actumulstor M[DP} : Memory addressed by DP { L1 1:Comtants
Al 1 Accumulatorbit t PIOPL}  :inputioutput port sddressed by DPI. - s Transter and direction
CF s Carry flag PC 1 Program countar * 1 Addition
CTL : Control register STACK  : Stack register - + Subtraction
op : Data pointar ™ : Timer A :AND
E 1 E register TMF * Timer {irternal} interrupt request fiag vV :OR
EXTF 1 External interrupt request flag At, Ha, Ls :Working reginter ¥  :Exclutivi OR
Fn tFiagbitn ZF tZero llag
M :Memory
£ . instruction code " Status flag
Moemonic -4 i Function Deseription Remarks
E 0060504 (D300 Do{ @ |G , vffrcted
CLA Chear. AC 1100100001 1]AC—0 The AC contants are cleared, 2F * 1
cLC Clear CF 1110|0001 |1 ]|V]CF—0 The CF contents sra cleared. CcF
& |sic Set CF 1111|0001t 1]t ]eF—1 Tha CF is st CF
§ loma Complement AC 11100 v 1 |ac—(ED The AC contents are complemented, 2F
1 INC incremam AC Q00O |11 31 OjVil]|AC—(AC)+) The AC contents are incremented +1, 2F CF
DEC Pecremem AC GOO0O0 31 1 1 ¢ |1}t ]|AC—(AC)—) The AC contents are decremented —1. ZF CF
Rotate AC lef: ACo=—{CF).ACa+1™ | Tha AC contents are shifted Istt through
RA T
L hrough CF cooojooo (ACA). CF (AC3) the CF. il
TAE Transfes AC 1o E 0000{00C 1 1Y IE—(AC) The AC contents are transferred 10 the E.
< | XAE Exchangs ACwih € [0 0 0 01101 |1 1 [iaci=ies e Sgagruemts and tha E ve
& Jinm fncrement M GO0 041 11 0|1 |mOP)—[MDP) )41 |The M{DP) convants ars Incremanted +1. | ZF CF
i DEM Decrement M 001071 11 1 {141 |MDP—{MODP))—1 |The MIDP! conterts ars decramented ~1, | ZF CF
A singie bit of the MIDP) specified with
EE SMBbit |Set M data bit 00O O{1 CByBp|? |1 [MDP. By1Bp) ) ByBg ks mt.
A single bit of the M{DP] specifiod with
Eg AMBb [Resel M date bit |00 1 0 (1 08181 |1 {MIDP.B1BI=0 |8 Bgimrmet. e zF
[ Binary addition of the AC contents and
AD Add M to AC 01 10]|o00o0|t|1|AC—IAC)+[MIDP)] |the MIOF] cortents is performed and ZF CF
the result i‘I stored in the AC.
- Binary sddltian of the AC, LF contents
ADC  [Add M 10 ACWIRCF |0 0 1 0 Jo 0 0 0 |1 |1 [ACTIACHHIMIOPH) 0oy’ MIDP) coments b performed and | ZE CF
: +(CF) the result is siored in the
Decimal adjust AC
DAA n addition 1110|011 Q11 ]|AC~AC)I+ 6 & is added 10 the AC contents. ZF
Decimal adjust AC A t
DAS i subiTacTIon 1130|101 0(1]1]|ac—~an+10 10 i1 added to the AC contents, 2ZF
Tha AL contants and the MIGP} contems
s EXL | Exclusive or M 1o AC]Y 1 % 4 |0 1 0 1 {111 |AC —(aCI¥ (MDP)) ;;-:cluc:‘wroﬂ-d-rﬂthnmltisnom 2F
. 1 X
g The AC cortants and the MIDF] carters
§ a0 And M 10 AC 1130|0111 || |AC=ac AlMIDPI) :{&ANdedthnmhilaordintht 2ZF
5 ; The AC contents and 1he MIDF] coments
OR O1 M 1o AC P1 Y00 0 1t |AC—aCivIMIDPI) ﬂ!cOHOdlMth-rmhnnuredlnthl 2F
cM Compare AC with M[1 1 1 1 [1 03 1 (1 [v [ (WD )+ (ACI+1 | Thw AC cortants and the D] cortants | 75 e
sat/rent,
G dson esult | CF 2F
MIDPI) >1AC | © 0
2 MIDP1)=1{AC) | 1 ]
.E. M{DP)) <{AC) 1 0
k The AC contamts and the immediste
5 Cl data S-:::;:::.Ai.::'m g cl; :) g ’1 ‘1 Iolo 2|2 1alaivio HIACH#1 | 2R laizhlo as compared and the ZF ZF CF
: atzlrto and CF sre sotfreset.
Comparisonresult { CF 2F
labaly lg > (ACH] © 0
labalylg ={ACH| 1 1
13la0 1< (ACI] 1 0
Compare DPL with 10 01 G |1 1 0 O {2 |2]iDPMIziziylg The DP} contents and the immediate v
CLl data). L ediate dars 0101 Jualgntg daa 31514 tg are compared. z
Load AC with - Tha Immediate data I3laly g [s loaded in
Ll data oot iate data 1100 [1aiz0yig {1 3 [AC—=t312810 the AL, 2F .1
s Store AC 10 M CO0O0QCOC|oD 1 O |y IM{DP ~{AC) Tha AC contents are storad in the MIDP).
L © |Load AC 1rom M coroc|ooot |1 jac—(mobP) The M{DP) contents are losded in the AC.} 2F
— MiD Thw 2F 1n wefron
XM data | Exchange AC with M.{1 0 1 O |0 MaMMpl1 |2 JACIS (MIDP)) Ll’:“.:‘c’ :?lmt.ln;f'\i;fﬂ“;d t:w-rplilhl l::”:llllt
s 1hen modity DPH OPp=—{DPy) ¥ DPyy contents ars moditied with the ZF i ol 10F,]
s with immediate data OMzM 1 Mg contents of (DPy) YOMaM Mg, YONGHM My
Trw TF s
B |x Exchange AC wiah M 11 0 1 00 0 0 0 |1 |2 [1aci=[MiDP) Tha AC contents and the MIDP] contents il
are exchanged. ZF OF, coments
The Ui al inmruc
N Ton gx i
% xI Exchange AC wih M1 1 1 1 [1 1 1 0|12 [1ACH = (MDP)) e I L i
then ncremem DPy DPL=—10P ) +1 DPy contents are incremented +1. ek ot {DP 211
- Tha IF i fri
XD Exchange AC wih M1 1 1 1 [1 1 11 |1 |2 lac=(miDe)) T o e hon the | ZF et
then decremant DPy DPL ~{DP1}—1 DP, contents are decramented =1, renh atiDF) 4}
M addressed by the
RTBL Read sable data hrom|G 1 1 O[O O 1 1 {1 |2 |AC E—=ROM I?umg‘nﬂgw?;rdﬁe?abinr:re ronlxcad
program AOM IPCh.E, AC) \nr‘:h;gnfdasrd AG contants sre loaded in
t and E.
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Instruction code
1
- Mnamonic t:":. ‘i Function Description Seatus flag Remarks
i D:0D: 04 |D302 04 D || O aftected
s LOZ data|Load DPHwith Zeroand]1 O O O [1al21yvio |1 |1 JOPK =0 Tha DPy and DP) arw loaded with B and
[ DPe with immediate DPL—I3lz11i0 the immadiste data 13151 1g respectively.
E dala respectively
e |LHi dara}Lload DPu with G100 [ial2hlo|V Y [DPu—13l121110 Tha DP)y Is loaded with the immedlate
g immadiate data dms lglyly .
2 | 'nD Ingrement DPL 11 10|y 3 ¥ 0| [DP = (DPL) 1 The DPy_contents are incramentsd +1, 2F
E DED Decrement DRy 11101 v v |1 |1 DP = (DP—1 The DP|_contents are decramented —1. | 7F
_E TaL Transter AC 10 DPL |1 1 1 1 1 1 |1 [opL 140 The AC contants are 1ranstarred 15 the DP
TLA Transter DPL to AC 1110 1 (1|1 |AC~1DPL) The DP| contents are traratarred 10 the AQ 75
-
g XAH Exchange ACwihDPw |0 O 1 O 1 v [iacy =ioPh mt:eor_mmum the UFy, contents arg
XAt Exchange AC wuh mrl:?c con;:ms;nd the oonuz: of
XA0 orking regisier A 111 v = working register At are exchanged.
é XAl working ragster & 11 g g LI ::g::—,::?; At is asvigned one of Ap. Ay, Az Ag
XA2 1110 o |v|1 |1a0 S8 secording to g,
XA3 1110 0 |1 |1 {{AC) S AT

E XHa Exchange OPx with The DPy contents and the contents of

Fep| X0 |worng regsier Ha {1 13 0 {1 |1 {10Pu 50Oy m’;‘:‘}l‘ﬂ":;:,';:;;ﬁ",‘m’d'

Bl X 1 0 {1 |1 {1DPH ZiHY sccording to a.

-§ XLa Exchange DPL with Th.rkPPL e?man;_s. and the com:‘;m of

B xto  |workng regster ta |1 1 4 4 o 1|1 [iDPLr=iLo e e wither of L0 or Ly aeording
XL . 111t O 11|V [{DPy) L1} 10 8.
SFB lag|Set tiag it C V0V |B3B2Bi1Bo|1 [1]Fas The flag specified with BBgB48g I sat.
AFB llag! Reser 1lag b 000 {B3BzB1Bo|d [V {Fn —0 Tha flag specifiad with BBoB By is reset.| 75 The Negs ars divid-
f wd inke 4 groups ot
FopuwFy Fym
4 ::.'FlnF“,Fu
- 113
i Tha Xt s setiomn
u:na::dh he &
o "

: eyl
3 with The whiatmie
w 620 Dyladihy

JMP addr [ Jumnp i the curern O 1 1 0 |1 PoPePs |2 [2 | PC—PioPaPaPrPePs|A Jump 1o the sddrens. specified
bank P1PsPsPa P3PPI PO PaPiP2P1pp | With immediste date PygPgPafqPyg
PgPaFaPg PyPg occum.
; . o e A jump to the sddress mpecifisd with
JPEA Jump n I'ha culllEnl 11111010 §1]{PCr-o =IE AC} the corzermts of the PC whooe er
E page modified by & bits are replaced by the E and AC
and AC contents occurs,
E CZP addr | Call subroutine inthe [1 O 1 1 {PaPz2P1Po |1 |1 { STACK = {PC}+1 A subroutine in page O of bank 0 is called.
80 page PC~6.PC1 ~p =0
4 w7 PCs~2+~PaP2P1 Pp
g CAL addr | Cath subtouting inthe [1 O ¥ O ]t PwoPePg |2 |2 ] STACK—{PC)+2 A subrouting in bank 0 is catied.
) ze10 bank P1PsPuP4]PaP2P1Po PCiv~0 = OPWPyPeP? ’
g | PsPsPaPIP2P1Po
RT Aetuin liom subrautrs [O 1 1 0 {0 O 1 O |1 |1 | PC—{STACK) A return from s subroutine occuns
RTI Return liom nteupt |0 0 1 0|0 0 1 O |1 |1 | PC={5TACK) A return from sn interrupt servicaroutine | 2¢ CF
ouling CF ZIF «—CSF.25F occurs.
BANK Change bank t11r]vro The bank I changed. sty byl
A pasudo 1O port is specified. D e o o
Al ch AC b 111 “ 1f & single bt of the AC specifisd with Mramanic it §AD
BAt adds § Branch on AC ut F?,P R A 2|2 Pt ::if:; the immediate data tyto i 1, 8 branch o83 secorsieg
a"s N 16 the address spacitiod with the immediatd 10Tt i ol
hoati=1 d#ts PyPgPEP (PoPoP 1Pp, within the me
PagE OELUrS,
- If & single bit of the AC spacitied with [Tl ic i BNAD
BNA1 2o0r| Branch on no AC bit |G O 1 1 {0 014102 |2 |PCI o= P2PePsPs m:h’:;m.dMH 0. » branch 10 ey irn
P1PaPs P4 |PaP2P1Po P1P2P1P0 | the sddress gecifisd with the immediste 10 the welus of 1.
W AC1=0 dllaP,PSPSP‘PaPzﬁPowlthinthlnm:
Rage DoCurs.
BMi adds fBranch on M bu 01110 1111012 |2|PCs~0+ P1PePspa |If #singlebit of the MIDP) snecified with Mremonic ks U010
PIPsPsPalPIP2PI Po P3P2P1 Pg |the immediste datatytg n 1, a branch to B3 aecartio v
the sddress specitied with the immediate
i [MIDP. 1110 )=V |duta PyPgPEP PaP P Pg within the mme
ooCurs.
-] — If & single bin of the MIDF] specified with [T
g | BNMI sadi Branch on a0 M bat 10 0 1 1 1O 11,41g(2|2|PCr .0 PrPePsPa the Il'nummdiludﬂlt‘lnko,lhﬂ!ﬂlto muh
's P1P&PsPaj P3Pz P1Po P3P2P1 PO | (he sddrass spacified with the immediste o tha vaia ot L.
¥ 1l (M{DP.1 11 g1 )220 | data PyPgPgPPaPoP(Pg within i mme
Pape OCCUrS.
g — if & single bt of port PIOF) | specified < i
g BP1 adot | Branch on Port b G 1 1|1 011102 |2]|PCr~omPrPsPsPa | o mmetiste cats t ‘lb" 12 ;‘m::’:;
& P2 Ps Ps P4|PaP2P1 Po PaP2P1Po | pranch to the sddrems speciliesd with tha vahe of L
o [PIDPL il )=1 | immudiate data PaPgPgP4PoPoP Py
within the sams page ocours.
f a single bit of PIDP ) apacifiad :
BNP1 adds| Brancn on no Ponn bt O O Y 1 |1 D1yt g 2 |2|PCr-o—PiIPsP:Ps Lh.h“tr: 'immdh:?:lus ‘ll-J B0, " :m::z"‘
P1Po Po Pal Pa P2 P Po P3P2P1PO | brunch 1o the addren sneciliod with 1he e wioeof1.
1 {PIOPL, 1 1t o) =0 | immediste duta PyPgPP PoPoP1 P
_within the same peo ooeurs.
BTM sddr] Branch on Timer 011 1|1 10012|2|PCrao—PrPsPsps (H the TME & 1. & banch 10 v TMF
PrPsPsPa|P2P2P1 PO PaP;P1Po |gna PyPgPgPPaPoF1Fg within the same
i TMF=1 page occurs. The TMF is reset.
then TMF «~0




LCE543N/F/L, LC6546N/F/L

Instruction cods

cyche ks consumed

i ;
Mnemohic I 13 i Function Description Status flag Ramarks
3 D706 Ds 04 (D3 02D Do | P{ @ atfected
enTMaady] Branch on no tmee 10 0 1 1 [1 1 0 0 [2 ]2 [PCi~oe PrPePsPa [IL T THE 370, s"Brnch o 1M Tr
i ncirem ith the immedia
PrPePsPalPaP3 P Po P3P2P1Pa de,P;g.f"P,Pz:lr wlthhtthm:.
1 IMF=0 2
t han- TMF —0 page occurs. The TMF Is reset,
1 -—
Bl addr [Branch on mtenpt [0 ) 1 1 |1 1 0 1 [2 |2 |[PCroePrPePspa | e EXTE B T3 Baneh i e
PIPgPLPa [PaPaPy PO P3P2P1Po |immediate dltl P7P3P5P4P3I'2P
ol EXTF =1 within the sema page ocours, ka)?’r
then EXTF «=0 is rast,
8N! addr [Bianch on no mtetrupt [0 0 1 1 |1V 3 0 v |2 [2 |PC7-0—PrPaPsPa J‘.ﬂ:‘dEXTI;'E:“O :’“b""g‘ 0 | ExTF
P7PePsPs |PaP2PiPo P3P2P1Po |immediate data PaPgPsP PoPoPiP,
" EXTF=0 wlthlnthl-mopmmn e XQI'F
then EXTF «—0O is remt,
B {8C agar | Branch on CF 01 1111 11 |2[2|PCico—PrPepspa (I T TF°H T a"brnh T
g PzPePsPs [PaP2P1Po PIP2P1Po | immadiate dats r,PBPSPgaPzP,Po
! i CF=1 within the same page octu!
BNC #ddr | Branch on no CF 001 111111 2(2[pCrompPrPepspa (I the CF % O 4 3"'"5'_
g P1PePsPa |PIP2PIPO PIP2PIPO |immediste dita PoPgPePePsPaPyP,
TeE4 10
@ i CF =0 within the same pags octurs,
B2 sdar | Branch on 2F a1 11|t 11022 {rcreo~PrPePsPuy ?m"':“ﬁ ';‘c‘,m; ::"h"a‘m"
P1PePsPa|PaP2P1 PO PiP2P1Po |immedista duta PyPpPeP PaPaPyP
_ 28’5 4 3F2"1'0
1 1 ZF=1 within the ssme page occu
BNZ addr | Branch on no 2F ¢COo01 1|t 11 0f2[2|PCrvo—P1PsPsPa tl,f“ﬂ‘ll ZF n‘;oe?f ] bﬂhﬁh o
P1PsPsP4|PaP2P1Po P3P2PiFPo - ;m.gm. dety p,P5P5P4P3P291P°
i 2F=0 within the same pags oocu
BFn addt | Branch on tlag bu 1101 |nangnyng|2 J2 |PCr~o=P1PePEPa 2&%‘“&:“1&‘#9’“:3?1 mam-
) ing
PrPePsPa{PIP2P1Po P3P2P1PO |y branch to The addres ﬁldwlththn ool
i Fn= h’lmﬁ'l‘lldlh?-,?al’s 4P3P2F1Pn
within the same page ot
oo 17 the Tiag bRt of the 15 1
BNFn adot :nmd'l on no {isg 1 001 |nananyng|2 |2 IPCr~0~P7PEsP5P4 with the mumgwng?o. mmﬁ:'
" PrPePsPa |P3P2P1 PO P3P2P1Po | 3 branch to the sddress saciTied with the ‘o the vabot of
i Fn=Q hnudhtcdnl?,?,l’sr“l’f:?'?o
within the mame page oocw
5 13 Inpul port 10 AC 0000|100 |3 lac—={PDrPu) Port P{OP, ) contents ars loaded Inthe AC.| 2F
v |oP Outpu AC 10 port 0110|000 % |13 {PIDPLI—{AC) The AC contents ars outputted 10 port PIDPy ).
SPB tit | Se bi 00 1 Bi18Bo|? P{DPvL. -1 A wingie bt in port POP |1 speciied wih Whon 1Nl nmruction
i | poil bl 000 180 2 |P{DPe. BrBo) tha Immedinte dta BB s et. oo ';'“
Setrayed,
RPB b1t |Reset port bit 001 0[01BiBafl [2|P{DPLBiBo) —0 [Avingie bR in port PIDP, ) apecified with | 3¢ [ —
thllmmdhudlul‘ﬂokm W rsamnd, v £
SCTL but| Ser control regmer o101 100 |2{2]cTL—cTLaV Tha bits of the ool 1‘“‘;";'“‘"
' bS] 1000 BaB2B:iBo 81628180 |l T mmediate data 83828, Bg ere
ACTL &1 | Reset contral regisier |0 0 1 O |1 1 0 0 |2]2]CTL—CTL)A Tha bits of the control reginier aciiied | 7
) e 1001 |pIB2B1B0O 353 "‘""‘_"‘"""’"’"""":13923"9"'
The E and AC contems ars loaded In the
E WITM Wite timer 1111|001 1]} I::;*(.E-IO.IACl thier, The TMF is reset. TMF
2
S |HaLT Halt 1911401 1 0|1 |1 {H All operstiors sop. Oy whev o8 i 91
ot PAmssat L,
L
NOP No operation 0000|000 0|1 ]Ne operalion No opertion is pecformad, but 1 machine

*1 If the CLA instruction i vsed
the tirst CLA instruction only I effactive and the foll

y in such a

a8 CLA, CLA, =,

d o

1o tha NOP instructions. This it also true of the LI instruction,

ing CLA i

f
lons sre chang




