Ordering number: EN 4364A

| No.43saa [/

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

CMOS LSIT

SINGLE-CHIP 4-BIT MICROCOMPUTER FOR
SMALL-SCALE CONTROL-ORIENTED

APPLICATIONS

Overview
The LC6543N/F/L, LC6546N/F/L belong to our singlechip 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 circuits so far formed with the standard logic
circuits 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 C1=C2=330pF C1=C2=220pF
g R=0Q R=2.2kQ
G |800kHz{ MURATA C1=C2=220pF C1=C2=100pF
; R=0Q R=2.2KQ
'=r3 KYOCERA C1=C2=220pF C1=C2=100pF
g : R=0Q ‘
& IMHz MURATA Cl=C2=220pF C1=C2=100PF
P07 R=0Q R=2.2kQ

* 2-pin CR fized-frequency oscillator with
small 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 0,923 (F version)

6) On-chip serial 1/0 port

Continued on next page.

Informatien {including circuit diagrams and circuit parameters) herain is for example onfy; it is not guaranieed far wolume production,
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aments of intellectual property rights or other nghts of third parties.

Specifications and information herein are subject to change without notice.
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LCB543N/F/L,

LCB546N/F/L

7) Flexible 1/0 port

B gqptinued from preceding page.

* 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 valtage 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,F,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
Ttem LC6543N /46N LC6543F/ 46F LCe543L/46L
> ROM 2048 x 8 bits (43N) 2048 x B bits (43F) 2048 x 8 bits (43L)
g 1024 x 8 bits (46N) 1024 x 8 bits (46F) 1024 x 8 bits (46L)
g RAM 128 x 4 bits (43N) leB x 4 bits (435) 128 x 4 bits (43L)
64 x 4 bits (46N) 64 x 4 bits (46F) 64 x 4 bits (46L)
82| Instruction set 80 80 80
£ Table read With With With
e Interrupt External 1, Internal 1 External 1, Internal 1 External 1, internal 1
a_-g Timer 4bit-prescaler + B-bit timer 4bit-prescaler + 8-bit timer 4bit-prescaler + B-bit timer
55 Stack level 4 4 _ 4
g Standby function Standby available Standby available Standby available
by HALT instruction by HALT instruction by HALT instruction
Number of ports 1/0 25 max. 1/0 25 max 1/0 25 max.
5 Serial port 4/8-bit1/0 4/8bit1/0 4/8-bit1/0
-g 1/0 voltage 15V max. 15V max. 15V max.
-g' Qutput current 10mA typ. 20mA max. 10mA typ. 20mA max. 10mA typ. 20mA max,
§ 1/0 cirauit configuration| Open drain (N channel) or pull-up resistor-provided output selectable bit by bit.
__E_' Qutput level at reset made | "H" or "L" Jevel selectable port by port {(port C, D only)
Burst pulse output Available Avilable Avilable
o Minimum cyde ime 2.77us (VDD24V) 0.92pus (VDD24.5V) 3.84ps (VDD22.2V)
§ @ 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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LCB543N/F/L, LCE546N/F/L.

Pin Assignment
Common to DIP « MFP
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LCE543N/F/L, LEB546N/F/L

Pin Name
O5C1, O5C2 ;. G, R or ceramic resonator for QsC PG (-3 : Input/output common port G0-3
RES : Reset PI0O  : Input/output common port I0
PA 0-3 : Input/output commeon port A (-3 TEST : Test
PCo0-3 : Input/output common port C 0-3 INT  : Interrupt request pin
D03 :  Input/output commen port D 0-3 Sl : Serial input pin
PED-3 : Input/output common port E 0-3 SO :  Serial output pin
PF0-3 ¢ Input/output commeon port F 0-3 SCK : Serial clock input/ output pin

(Note) * The SI, SO, 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, LC6546N/F/L
PAD- 0--0 JPaM [ _Pc ROM
= UF IWR STACK
% STACK 2
PCO-3( =) PorlC Ko | =) @ é STACK 3
Q0 STACK & -

e e TRy

" Serial - -

[ Serial Serial

' PF1/8Q——5hify <~_—> CSF| ZSF| _

1 . s mode mode

. 478 bit [register regismr register o E

- | 05050 .

g » lower digit © 05C2 Nolet |

2 4bi Serial vo EUS | <o HES :

g ' Shit <o TEST ;

§ regis19r <o VDD !
PFO!SIO—:E' higher digit <o VSS ;

5 PF2/5SCRok—>» PG 0-3 PI 0

H Nole 1

PF3iNT o

Note 1. The Pj0 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
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LCE543N/F/L, LCE6546N/F/L

Development Support Tools : -

The followmg are available to support the program development for the LC6543, LC6546, B

. (1) User's Manual
*1.C6554 Series User's Manual” No.21B
(2) Development Tool Manual

For the EVA-410 system, refer to the dmptxon of Development support tool in "LC6554 Series Use's Manual"
For the EVA-800 system, refer to "EVA-800. LC8554 Series Development Tool Manual”.
(3) Development Tools
A. For program development (EVA-410 system)
1. MS-DOS for host system {Note 1)
2. MS-DOS base cross assembler : <LC655.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-A) 2. Piggyback (LC65PG43/46)
* Small package
* 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)

* The socket for pin-to-pin conversion is required.

Note. For notes for program evaluation, do not fail to refer to '5-3-4. Notes when evaluating programs for
the L.C6543/46' in "LC6554 Series User's Manual”.

EVA-410 System Piggyback
1o EVA-410 21 CESPGAVIEA
- Small Package EPROM (2732 or 2754}
The socket ot pin-lo-pin
[\ A conversion is not required.
A | =
EPROM FAP-40-03#2 Raee
E0]
LCB504
‘[NFP-504-0112, NFP-80A-0112
cusrvé >’1 CNz2
L~ T - Tl
NFS-50-0100 To appication system
2LCEEPCAYAE
The sockst for pin-lo-pin EPROM (2732 or 2764}
conversion is required. ’:
/
(7
' Piggybmck
conversion board
Z {Socket for pin-to-pin
et Read-Wio adspior for 2764 conversion}
Evelustion K Target Board saaTred)
{EVA-TBB543 /45) o
" <

To spplication sysiam
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__LCB543N/F/L, LCBS46N/F/L

-

C. For program development (EVA-800 system) - o -
" 77T 1.MS-DOS for host system (Note 1) '

2. Cross assembiler......MS-DOS base cross assambler : <LC65S. EXE> T e s
3. Evaluation chip : LCB594 o

4, Emulator : EVA-800 emulator and evaluation boards

P N T

Appearance of Development Support System
EVA-800 System

Host ptwulor control program
+LC855.EXE cross assembler

[+

/

MS-DOS pamonal compuler

EVA-800 or EVA-850
emulator (nols 2)

Evaluation chip board
EVABNO-TBE52V2R/SA/ANAE

(Note 1) M5-DXOS ; Tradmark of Microsoft Corporation
{Note 2) The EVA-800 is a general term for emulator, A suffix (A, B,...) is 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.

No. 4364-6/42



. LC6543N/F/L, LCB546N/F/L,

* Pin Description

Pin Name Pins 1/0 Function Option Reset Mode
VDD 1 — | Power supply - —
VS5 1 —
QsCh 1 Input | + Pin for externally connecting RC,| 1) 1-pin external clock inpu _
ceramic resonator for system 2) 2-pin RC OSC
clock generation. 3) 2-pin ceramic resonator
* For 1-pin external clock input, osC :
the PI0/OSC2 pin is used as 1/0 | 4) Predivider option
port PI0. 1. No predivider
¢ For 2-pin RC OSC, 2-pin ceramic| 2. 1/3 predivider
resonator OSC, the PI0/0OSC2 3. 1/4 predivider
pin is used as OSC pin OSC2.
PAOtoPA3 4 Input/{ ¢« [/Oport A0to 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 (OP 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 PAOto 3),
¢ The PA3 {or PAQ to 3} pin must
be free from chattering during the
HALT instruction execution cycle
PCOtoPC3 4 Input/| * I/Oport COto 3 1) Open drain type output | ¢ "H" output
output| Same as for PA0 to 3 (Note) * "L" output
¢+ Option permits output at the  |2) With pull-up resistor (Option -
reset mode to be "H" or "L". 3) OQutput 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
PDOtoPD 3 4 Input/| *1/Oport D0 to 3 Same as for PCO to 3 Same as for PCO
output| Sameas for PCOto 3 to3
PECGto PE3 4 Input/| * I/O port EQ to 3 1) Open drain type output | +"Houtput (Out+
output| 4-bit input (IP instruction) 2) With pull-up resistor put Nch transis
4-bit output (OP instruction) 1), 2) : Specified bit by bit | tor: OFF)
Single-bit set/reset (SPB, RPB
instruction)
Single-bit decision (BF, BNP
instruction}
» PE0 : With burst pulse (64Tcyc)
output function

No. 4364-7/49



- LCB543N/F/L, LCE546N/F/L |

Pin Name

Pins

1/0 Function Option Reset Mode
PFO/SI 4 |lnput/ | «1/OportRto3d Same as for PEOto 3 Same as for PEO
PF1/80 output Same as for PEO to 3 (Note) to3
PF2 /SCK ¢ PF0 to 3 : Common with serial Serial port :
PF3/INT - interface, INT input, Disable
Progaram-selectable Interrupt source:
SI ¢ ¢ ¢ @ Serial input port INT
50 » ¢ @ Serial output port
SCK e * Serial clock input/output
INT oo sInterrupt request input
4-bit/8-bit serlal input/output is
program-selectable.
{Note) No burst pulse output
function is provided.
PG0to PG3 4 |Input/ | »I/OportGQlto3d Same as for PEO to 3 Same as for PEQ
output | Sameas for PE0 to 3 (Note) to3
(Note) No burst pulse output
funetion is provided. , ‘
PIO/ OS2 1 Input- | *I/Oportl0 Same as for PG0 to 3 Same as for PG0
output/ | Same as for PGOto 3 to 3
output | ¢ Single-bit configuration
* For 2-pin OSC, this pin is used
as the OSC2 pin, providing no
. function as /O port.
RES 1 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
mOore,
TEST 1 Input | ¢ LSItest pin
Normally connected to VSS
Oscillator circuit option
Option Name Circuit Conditions, ete..
1. External clock osc1 The PI 0 / OSC2 pin is used as port
JLO I — e )
2. 2-pin RCOSC OSC 1 The P10 / OSC2 pin is used as OSC
7 - T :I> LD’—“—— pin OSC2, providl:ng no function as
Ph/OSC2 port.
s <
3, Ceramic o oset The P10 / OSC2 pin is used as OSC
resonator OSC 77;-1 ir ._T_ B % 1]JI ] pin OSC2, providing no function as
port.

Pln/OSC2
ruor\dot I I_J_W_D
L J L

No. 4364-8/49




.. LCB543N/F/L, LCB5ABN/F/L

Predivider Option

Option Name

1. No predivider
{1/1)

Circuit Conditions, ete.

* 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)

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

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

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

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

OS5C circuit
g
Y.
Timing
generstor

2.1/3 predivider

|oscd;-|
L
1t

3.1/4 predivider
: o

h[X 14 A

Tieming
generator

LT |7

[Cosc o]

Note : The OSC option and predivider option are summarized below. Full care must be exercised.

’ Table of OSC, predivider Option of LC6543N/46N, 43F/46F and 43L/46L
LC6343N, L6546N \

Circuit Configuration Frequency Predivider Option [VDD Range Remarks
{Cycle Time)
Ceramic resonator OSC 400kHz 1/1 {10 ps) 3to 6V Unusable with 1/3, 1/4
. predivider
800kHz 1/1 (5 ps) 4to 6V
" 1/3(15 ps) 4to 6V
1/4 0 ps) 4to6V
1MHz 1/1 @ ps) 4106V
1/3 (12 ps) 4to 6V
1/4 (16 ps) 4to6V
4iMBz 1/3 (3 ps) 4to 6V | Unusable with 1/1 predivider
. 1/4 (4 ps) 4to 6V
1-pin external clock 200k to B67kHz 1/1 (20 to 6us) JtobV
600k to 2000kHz 1/3 (20 to 6ps) Jto bV
800k to 2667kHz 1/4 (20 to 6ps) Jto 6V
200k to 1444kHz 1/1(20t0 2.77us)| 4to6V
600k to 4330kHz 1/3(20t02.77us)| 4to 6V
800k to 4330kHz 1/4(20t0 3.70us}| 4to6V
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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LCE543N/F/L, LCB6546N/F/L

LC6543F, L6546F

Circuit Configuration Frequency Predivider Option [VDD Range Remarks
(Cycle Time)
Ceramie resonator OSC AMHz 1/1 (1us) 45to0 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.

LC65431, Ls546L

Circuit Configuration Frequency Predivider Option [VDD Range Remarks
(Cycle Time) '
Ceramic resonator OSC - | 400kHz 1/1 (10 ps) 22to 6V | Unusable with1/3, 1/4
predivider
BOOkHz - 1/1(5us) 22to 8V
1/3 (15 ps) 22to 6V
1/4 (20 ps) 22to 6V
iMHz 1/1 4 ps) 22to 8V
1/3(12 ps) 22t 6V
1/4 (16 ps) 22to 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 3120kHz 1/3(20 to 3.84pus)| 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 1/1predivider,recommended | 2.2 to 6V
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 elock.

ceramic osciliation 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, ete.
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

1. Open drain output
I resonator OSC is selected.

.

Conditions, etc.
» Unapplicable to port PI0/O5C2
when 2-pin RC O5C or ceramic

Circuit

D &

2. Output with pullup | [}
resistor
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LCB543N/F/L, LCE546N/F/L

{LC6543N, 6546N |
1. Absolute Maximum Ratings at Ta=25°C, VS5=0V
Parameter Symbol Conditions Pins Limits unit
Maximum VDD max vDD 0.3 t0+7.0 v
supply voitage
" | Output voltage | VO QsC2 Allowable up to v
voltage generated
Input voltage | VI(1) O5C1 (*1) 0.3 to VDD+0.3 v
VI TEST, RES 0.3 to VDD+0.3 v
Input/output VIO Port of OD type] -0.3to+15 v
voltage VIO(2) Port of PUtype | -0.3to VDD+0.3 v
Peak output IOP 1/0 port -2to +20 mA
current '
Average output| 10A Per pin over the period of I/0 Port -2to+20 mA
current 100 ms
TIQA(1) | Total current of PCOto 3, PCOto3
PDOto3,PEOto3 (*2) PDOto3 -15to +100 mA
PEQ to-3
FIOA(2) Total current of PF0 to 3, PROto 3 PIO
"PGO to 3, PAO to 3, PI0 PGOto 3 -15to+100 mA
(*2) PAQto3
Allowable Pd max(1) | Ta=-40to +85°C 250 mwW
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, VSS=0V, VDD=3.0 to 6.0V
Parameter Symbol Conditions Pins Limits
VDD V] min. {typl max. unit
Operating vDD VDD 30 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 Neh Tr. Port of OD type (0.7VDD +13.5 v
voltage OFF {except 10)
VIH(®) Output Nch Tr. Port of PU type |0.7VDD VDD Vv
OFF - {except 10)
VIH(E3) Output Nch Tr. INT, SCK, S1, 10 [0.8VDD +13.5 v
OFF of OD type
VIH4) Output Nch Tr. INT, SCK, 51, 10 [0.8VDD VDD v
OFF of PU type
VIH(5) RES 0.8VDD VvED A
VIH(6) External clock mode OsC1 0.8VvDD VDD \Y%
"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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LC6543N/F/L., LCE546N/FAL

Parameter

i’ins

Symbol Conditions Limits
VDD [V] min. | typ. | max. unit
"L"Jevel input | 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=4106
VIL(6) External clock 3t0 6 |05C1 V55 02VvDD | V
mode
VIL{7) VDD=4to 6 | TEST VSS 0.3vDD \'i
VIL(8) 3to6|TEST VSS 0.25VDD| V
VIL®) '[vDD=4t0 6 |RES VSS 0.25VDD| V
VIL(10) 3to 6|RES Vss 02VDD| V
Operating fre- | fop Whenthe1/3 (VDD=4toé 200 1444 kHz
guency (Teyc) or 1/4 predivider (20) 2.77) (us)
| (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 | O5C1 200 4330 kHz
exceeds 1.444 3toé6 200 2667 kHz
Pulse width textH, textL| MHz, the 1/3 or [VDD=4t0 6 [O5C1 69 ns
1/4 predivider 3to6 180 ns
Rise/Fall time | textR, textF option is selected.| VDD=4 to 6| O5C1 50 ns
3tob 100 ns
Oscillation guar-
anty constants
2-pin RC Cext Fig.2 VDD=3to 6;O5C1, OSC2 220+5% pF
oscillation Cext Fig.2 VDD=4to 6| 0SC1, OSC2 22045% pF
Rext Fig.2 VDD=3 to 6] 05C1, OSC2 12+1% kQ
Rext’ Fig.2 VDD=4 to 6{0SC1, 0SC2 4.7£1% kQ
Ceramic Fig.3 Table 1
3. Flectrical Characteristics at Ta=-40 to +85°C, V5S=0V, VDD=3.0V t0 6.0V
Parameter Symbol Conditions Pins Limits
min. typ. max. unit
"H"™level input | IIH(I) Output Nch Tr. OFF Port of OD type +5.0 HA
current (including OFF leak
current of Nch Tr.)
VIN=+13.5V
1TH(2) External clock mode, 05C1 +1.0 HA
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=4.0to 6.0V |Port . 15 \4
voltage VOL(2) I0OL=ImA, IOL of each port: |Port 0.5 v
' 1mA or less
Hysteresis VHIS | RESINTSCK, 0.1VDD \
voltage 81, 05C1 of
schmitt type(*4)
Current Qutput Neh Tr. OFF at
dissipation L operating, Port=VDD
2-pin RC
oscillation | IDDOP(1) |{Fig.2 fosc=850KHz (TYT) VDD . 1.5 4 mA
' VDD=4to 6V
IDDOP(2) | Fig.2 fosc=400kHz (TYP) vDD 1.0 4 mA
Ceramic IDDOP@3) | Fig.3 4MHz, 1/3 predivider | VDD 20 5 mA
resonator VDD=4to 6V
‘oscillation | IDDOP(4) |Fig.3 4MBz, 1/4 predivider | VDD 20 4 mA
' VDD=41to 6V
IDDOPE) | Fig.3 400kHz VDD 1.0 25 mA
IDDOP(6) | Fig.3 800kHz VDD=4to6V | VDD 15 4 mA
External clock | IDDOP(7) | 200kHz to 667kHz, vDD 15 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 Neh Tr.OFF VDD=6V| VDD 0.05 10 RA
mode Port=VDD VDD=3V| VDD 0025 5 pA
Oscillation :
characteristics
Ceramic OSC
Frequency fCFOSC | Fig.3 fo=400kHz 0OSC1,05C2 | 384 400 416 kHz
. ) Fig.3 fo=800kHz,VDD=4 to 6V| OSCI, OSC2 | 768 800 832 kHz_
Fig.3 fo=1MHz VDD=4to6V| OSC1,08C2 | 960 1000 1040 kHz
_ Fig.3 fo=4MHz,1/3 predivider] OSC1, 05C2 | 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{x*1% Jeme -
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 kQ2
resistance type
Externatl reset
characteristics )
Reset time tRST See Fig.5.
Pin capacitance |Cp f=IMHz Other than pins
to be tested, VIN=VSS 10 pF
Serial Clock :
Input clock tCKCY() | Fig6é VDD=4t06 | SCK 3.0 s
cycle time SCK 12.0 : ps
Output clock  [tCKCY(2) | Figé SCK 64 x TCYC us
cycle time (*6)
Input clock "L"  {+CKL(1) Fig.6 VDD=4to6 SCK 1.0 Us
level pulse width - | SCK 40 1s
Onput clock "L" [tCKL(2) | Figé SCK 32xTCYC 1s
level pulse width
Input cdlock "H" |tCKH(1) Fig.6 VDD=4to6 5CK 1.0 us
level pulse width SCK 40 Ls
Onput clock "H" [tCKH(2) | Fig.é SCK ' 32xTCYC Is
level pulse width
Serial input .
Data setup time [tICK Specified for 1 of SCK Sl 0.5 : s
Data hold time |tCKI -Fig.6 sl - 05 ' s
Serial output
Output delay  |tCKO Specified for IVDD=4 tob _|-50 05 | us
time | of 5CK Nch OD only, SO 20 | ps
External 1kQ,
External 50pF, Fig.6
Pulse output
Period tPCY Fig.7 ' 1 PEO 64 x TCYC s
"H"level pulse [tPH TCYC=4 x System clock PED 32xTCYC us
width Period, Nch OD only, £10%
"L"-level pulse | tPL External 1kQ, External 50pF | PEQ 32x TCYC us
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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B R P -t S SR

0SCH (0SC2)

l
OPEN

External clock

Fig. 1 External Clock Input Waveform

0SsG1 osc2 0OSCH osc2

ITE

Ceramic

C1 resonator C2
e
Fig. 2 2-pin RC Oscillation Circuit

i 77

Fig. 3 Ceramic Resonator Oscillation Circuit

vDhD
.......................... Lower limit of
operating VDD
-------------------------- ov
0sC
PONNNNNNN
e > » Stabilized OSC
Unstabitized
OSC period
{CFS

Fig. 4 Oscillation Stabilizing Period
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Table 1 Constants Guaranteed for

Ceramic Resonator OSC
4MHz (Murata) Cl 33pF£10% . L .
CSA4.00MG C2 | 33pFx10% o AT
CST4.00MGW (built-inC) | R 00 ' : ’
4MHz (Kyocera) C1 33pF+10%
KBR4.OMSA .C2 33pF+10%
KBR4.OMKS (built-in C) R 0Q
1MHz (Murata) C1 100pF+10% —_
CSB1000) C2 | 100pFx10% RES

R 2.2k0 CRES (=0.1p F)
1MHz (Kyocera) C1 100pF+10%

KBR100OF C2 100pF10% ;71;

R 0Q
800kHz (Murata) Cl 100pF+10% Fig. 5 Reset Circuit
CSBB00j C2 100pF+10% '

R 2.2k0 {Note} When the rise time of the power supply is 0,
800kHz (Kyocera) C1 100pF£10% the reset time becomes 10ms to 100ms at '
KBRBOGF 2 100pF+10% CRES=0.1pF. If the rise time of the power

R 0Q supply islong, the value of CRESmust be |
400kHz (Murata) C1 220pF+10% increased so that the reset time becomes
CSB400P Cc2 220pF10% |- 10ms or more.

R 2.2kQ
400kHz (Kyocera) Cl 330pF£10%

KBR400BK Cc2 330pF£10%

R 0Q -

1oKeY

A

KL, . foKH_ 08VDD
*« « > 0.2V0D
Si

tick]| teK ’ _ VoD

Load cireuit k2
sl Input data

tcko
G

50 - X Output data >C B - ) l

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 k3
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 \ N \\ given for reference only without 4 i
g - N N gurantes. ] )
7 \V\— :
Z 5 z
0 :
i ONUN ;
3 \\ \\ :
2 \
N

VDD=5 \
Te=25 ) ] \ ‘
100 ! ‘
2 3 4 5 " 10 2 3 45 100

Rext [k

Fig.8 RC Oscillation Frequency Data (Typ.)

S " . ;
: ;
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LCE543N/FA., LCB546N/F/L

—_—

[LC6543F, LC6546F |

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

Parameter Symbol Conditions Pin Limits unit
Maximum VDD max VDD 0.3t0+7.0 v
supply voltage
Output voltage [ VO QsC2 Allowable up to v
voltage generated
Input voltage | VI1) 0O5C1 (*1) 0.3 to VDD+0.3 N
VI(2) TEST, RES 0.3 to VDD+0.3 v
Input/output | VIO{D Port of OD type| -0.3to +15 V.
voltage VIC(2) Port of PUtype | 0.3to VDD+0.3 \4
Peak output IOP 1/0 Port -2t0+20 mA
current
Average output| I0A Per pin over the period of 1/0 Port -2to +20 mA
current 100ms
YIOA(D) Total current of PCO to 3, PCOto3
PDOto 3, PEOto 3 *2) PDOto 3 -15to +100 mA
: PEOto 3
ZIOA(2) | Total current of PF0 to 3, CRto3 PIO
PGO0to 3, PAO to 3, PIO (*2) PGOto3 -15 to +100 mA
PAQto3
Allowable Pd max(1) | Ta=-40 to +85°C 250 mw
power (DIP package)
dissipation Pd max(2) | Ta=-40to +85°C 150 mwW
(MFP package)
Operating Topg -40to0 +85 °C
temperature
Storage Tstg 5510 +125 °C
temperature
2. Allowable Operating Conditions at Ta=-40 to +85°C, V55=0V, VDD=45 to 6.0V
Parameter Symbol Conditions Pin Limits
min. [typ] max. unit
Operating VDD VDD 45 69 v
supply voltage :
Standby supply| VST RAM, register hold (*3) VDD 18 6.0 vV
voltage -
"H"-level input | VIH(1) Output Nch Tr. OFF Port of OD type | 0.7VDD +135 v
voltage (except 1)
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, 51,10 | 0.8VDD VDD v
of PU type
VIH(5) RES 0.8VDD VDD v
- VIH(6) External clock mode 0sC1 0.8VDD VDD \'
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Parameter Symbol Conditions Pin Limits
) min. | typ.| max. unit
"L*Jevelinput | VIL(1) Output Nch Tr. OFF Port V55 0.3VDD Vv
voltage VIL(2) Output Nch Tr. OFF INT,5CK,8I | Vss 0.25VDD! Vv
| VIL(3) External clock mode 0OSC1 VS5 0.25VDD v
VIL(4) TEST V55 0.2VDD A
VIL(5) RES VSS 0.25VDD A
Operating fop 200 4330 kHz
frequency (Teya) (20) {0.92) (pns)
(Cycle time)
External clock
conditions
Frequency text OsC1 200 4330 kHz
Pulse width textH, textl{ ¢ Fig.1 0sC1 69 ns -
Rise/fall time - | textR, textF OSC1 50 ns
Oscillation guar-
anteed constants _
ceramic Fig.2 See Table 1.
~ resonator OSC
3. Electrical Characteristics at Ta=-40 to +85°C, V5S=0V, VDD=4.5 to 6.0V
Parameter Symbol | Conditions Pin Limits
min. typ. | max. unit
"H-level input | IIH(1) Output Nch Tr. OFF Port of OD type +5.0 pA
current {(including OFF leak
current of Nch Tr.)
VIN=+13.5V
IIH(2) External clock mode, 05C1 +1.0 BA
VIN=VDD
"L"Jevel input | LL(D) Qutput Nch Tr. OFF Port of OD type| -1.0 HA
current - VIN=VSS
' 1L Output Nch Tr, OFF Port of PU type -1.3 0,35 mA
VIN=VSS
11L(3) VIN=VSS RES 45 -10 pA
HNL(4) External clock mode, 0sC1 -1.0 pA
VIN=VSS
"H"Jevel output| VOH(1) JOH=-50pA Port of PU type | VDD-1.2 \i
voltage | VOH®) JOH=-10pA Port of PU type |VDD-0.5 \
"L--level output| VOL(T) 10L=10mA Port 15 Vv
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

IDDOP(1)

IDDOP(2)

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

VDD

25

mA

VDD

25

IDDst

Cutput Nch Tr. OFF
VDD=6tV

Port=VDD VDD=3V

vDD
vDD

0.05
0.025

10

BA
A

Oscillation
characteristics
Ceramic
resonator OSC
Frequency
Stable time

fCFOSC

Fig2 fo=AMHz (*5)

05C1,

osC2

3840

4000

4160

tCFS

Fig.3 fo=4MHz

10

ms

Pull-up
resistance
1/0 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

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(D)

Fig. 5

| 30

tCKCY(2)

Fig.5

64 x TCYQ
¢6)

tCKL(1)

Fig.5

1.0

tCKL(2)

Fig.5

SCK

32 x TCY(

ps

tCKH(1)

Fig.5

SCK

1.0

us

tCKH(2)

Fig.5

SCK

32 x TCY(

Hs

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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LCE543N/F/L, LCE546N/FIL

Parameter ~Symbol Conditions Pin Limits

min. | typ. max. | unit
Serial output .
Output delay | tCKO Specified for | of SCK SO 05 ps
time Nch OD only, External k2 ~
' External 50pF , Fig. 5
Pulse output :
Period tPCY Fig.6 PEO 64 x TCYC Hs
"H-level tPH TCYC=4 x System clock PEO : 32xTCYC ps
Pulse width | Period +10%
"L -level tPL Nch OD only, External 1k2 | PED 32xTCYC us
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 pericd 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 external clock oscillation option has been selected.

(*5) fCROSC : Oscillatable frequency.

(*6) TCYC=4 x System clock period

osct (0SC2)

I
OPEN

External clock

Fig.1 External Clock Input Waveform
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Lower limit of

QSC1 0SsC2 operating VDD

é R ov
0SC

0——| D |—<| \
e P2 NANNANNNY
Gl monmel—— ©2 < > > Stabilized OSC
Unstabilized
TiT 77 OSC period
' {CFS
Fig.2 Ceramic resonator OSC circuit Fig.3 OSC Stabilizing Period
Table 1. Constants Guaranteed for
' Ceramic Resonator OSC
4MHz (Murata) Ci 33pF £ 10% _
CSA4.00MG - [z | 33pF:10% RES
CST4.00MGW (built-in C) R _0Q CRES (<0.11F
4MHz (Kyocera) Cl | 33pF+10% (=0.14R)
KBR4OMSA C2 33pF+ 10%
KBR4.OMKS (built-in C) R 0Q
Fig.4 Reset Circuit
(Note) When the rise time of the power supply is 0,
the reset ime 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.
- o BKY
- oKL . fCKH,_ 0.8V0D
o < < > x 0.25V0D
SCK
j Vd"'_'&K
tick| oKt VoD
S >§ : Input data*( Load et 142
o)
ot S0 pF

80

omasn X 1

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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LCB543N/F/L, LCB546N/F/L.

[LC6543L,‘LC6546L |

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

Parameter Symbol Conditions 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) | Total 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) Cutput 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. unit
“L"levelinput | VIL(D) OQutput Nch Tr. OFF Port V§S 02VDD| V
voltage VIL(2) OCutput Nch Tr. OFF INT, SCK, VSS 02VDD| V¥V
VIL{3) External clock 05C1 VSs 0.15VDD| V
VIL{4) TEST V83 02vDD| V
VIL(S) RES VSS 02VDD| V
Operating fop When the 1/4 predivider 200 1040 kHz
frequency (Tcyc) option is selected, clock must| - (20) {3.84) (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,the1/30r1/4 0OsC1 300 ns
Rise/fall time | textR, textF |j predivider option is selected.| OSC1 100 ns
Oscillation
guaranteed
constants
2-pin RC Cext Fig.2 O5C1, 0SC2 2204 5% pF
oscillation Rext 12+1% k)
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 | IIH(1) Qutput Nch Tr. OFF Port of OD type +35.0 BA
current {(including OFF leak current
of Nch Tr.)
VIN=+13.5V
ITH(2) External clock mode, 0sC1 +1.0 pA
VIN=VDD
“L*-level input | IIL(1) Cutput Nch Tr. OFF Portof OD type| -1.0 HA
current VIN=VS5
L) Cutput Nch Tr. OFF Portof PUtype | -1.3 | 0.35 mA
VIN=VSS
1L(3) VIN=VSS RES 45 | 10 pA
IIL(4) External clock mode, 0sC1 -1.0 EA
VIN=VSS :
"H"-Jevel output - VOH TOH=-10pA Port of PU type | VDD-0.5 v
voltage
"L"-level output| VOL(1) |ICL=3mA Port 15 )
voltage VOL(2) IOL=1mA, IOL of each port: |Port 04 v
1mA orJess
Hysteresis VHIS RES,INT,SCK,SI 0.1VDD v
voltage O5C1 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, 0sC2 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
Input clock tCKCY(1) | Figé SCK 120 us
Cycletime ‘
Output cock | tCKCY(2) | Figé SCK 64 x TCYC 1s
Cycle time : , (*6)
Input clock tCKL(D) Fig.6 SCK 40 us

 "L™level
pulse width
Qutput dlock | tCKL(2) Fig.6 SCK 32xTCYC s
"L™level '
pulse width
Input clock tCKH(D) Fig.6 SCK 40 ps
"H"-level
pulse width
Outputclock | tCKH(2) Fig.6 SCK 32xTCYC s
"H"Jevel : '
pulse width
*| Serial Input _

Datasetup | tICK Specified for 1 of SCK s1 05 us
time
Data hold tCKI Fig.6 81 05 s
time

Serial Output .
Output delay | tCKO Specified for | of SCK SO 20 { ps
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 System clock PEQ 32xTCYC us
pulse width Period £10%
"L"-level tPL Nch OD only, External 1kQ; PEO 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 unti} 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 externa} clock oscillation
" option has been selected.
(*5) fCFOSC : Oscillatable frequency.
(*6) TCYC=4 x System clock period
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0SC1 (0SC2)

|
OPEN

External clock

Fig.1 External Clock Input Waveform

OSCH 0sc2 08C1 0sc2 ) : _
=
Cext Rext ' D ' :
— Ceramic —
Ct " resonato___ C2
I
T

Lower limit of
operating VDD
ov
0sC
POONNNNWN
< - »= Stabilized OSC
Unstabilized -
OSC period ' : -
tCFS

Fig. 4 Oscillation Stabilizing Period

Fig. 3, Ceramic Resonator Oscillation Circuit
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7 Table 1 Constants Guaranteed for

CRES (0.1 xF)

Fig.5 Reset Circuit

(Note) When the rise time of the power supply is 0,
the reset time becomes 10ms to 100ms at -
CRES=0.1yF. 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 eircuit k2

Ceramic Resonator OSC
4MHz (Murata) Cl | 33pFx10%
CSA4.00MGU C2 | 33pFti0%
CST4.00MGWU (built-inC) | R 0Q
iIMHz (Murata) Cl | 100pF+10%
CSB1000] C2 | 100pF+10%
R 2.2kQ
1MBz (Kyocera) Cl | 100pF£10%
KBR1000F C2 | 100pF+10%
R 00
800kHz (Murata) Cl | 100pF+10%
CSB800] ' C2 | 100pF+10%
R 2.2k}
800kHz (Kyocera) C1 | 100pF+10%
KBRBOOF C2 | 100pF£10%
R 0Q
400kHz (Murata) Cl | 220pFt10%
CSB400P C2 | 220pF+10%
R 22k
400kHz (Kyocera) C1 330pF£10%
KBR400BK C2 | 330pFt10%
R 0Q
< oKeY
< TKLy o TOKH
86K JEN—
Yo ¥ N
tick| 1K
Sl Inptr data
ICKO
e

50

>< Ovutput data >C

50 pF

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, 65461
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 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 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
1.5 ‘\
\\\ \\ These characteristic curves are
1000 N < N given for relerence only without +
5 = ] _— guraniea, ]
? \‘ \\ N o") | i
— ey
7 ¢ N %
2 5 T N2
§ 4 \e.%b
g . N AN
2 \ \ \ R
\\‘\ N
[ s R\\
100 p—
2 3 45 10 2 3 45 100

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

The LCE543/46 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, instantanecus 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 complstion 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 proaram
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 serial transfer completion signal is available only when the RC mode is used for system clock
generation; and unavailable when the ceramic resonator mode is used.

® On completion of serlal transfer, the HALT mode is released unconditionally. In an application, such as
capacitor backup application, where the current dissipation must be kept as Jow 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, retease 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 PAg 2 Low level is applied to PA3
{PA3 to PAQ or PA3Is program-selectable} is {PA3 to PAg or PA3 is program-selectable,)
at high level. ‘ 3 Serial 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.
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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) Release 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 concrets
methed to observe these notes. A sample application circuit, its operation, and notes for program design are given
below, ‘

Sample application where the stanclby function is used for power failure 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 O00H 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
: [rec] -
100V L;L—'
AC R1(50)
power
source- c1
1 {up to0 Voo
R2(10K) 1F) LC6543/46
P¥ X{Note).
R3{47k) ' Yoo
R4 A {500k}
. {10k} {TYP)
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
(e} Return from power failure backup

lndat'erminatei.ﬁeset'x Normal mode )lF!eset* Normal mode )@»--l( Reset JLNormalmode

v . - o~ —
{a} Power ON reset {b} Instantaneous \ Instantaneous break {iiil
break {i}, (ii] BALT Instruction
i ¥ S
] =\
N
0
Vi Pxx Ag
A e
HALT mode
Nérmel mode Y)----- - ~ - - R b --k Reset Y Normal mode

— r
Lg

{c) Return from power failura backup
HALT instruction

V4+TRON: V+ value when TR Is 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".i At the time of instantaneous break

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

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

{ii} 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 Px X input voltage and RES input voltage meet ViL:
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 Px X 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 occurs, 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 reset circuit 10 times as long as the V* rise time. (R: ON-chip resistor,
B500kohms typ.}
Make the V¥ rise time shorter (up to 20ms).

® RlandCil . ‘ ‘
Make the R1 value as smal! as possible, Make the C1 value as large as possible according to the backup time
calfculated. (Fix the R1 value so that the C1 charging current does not exceed the power source capacity.)

® R2and R3
Make the “H""-level mput voltage applied to the Px ¥ 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 input voltage gets lower
than V|L (because release by reset is not available after the HALT mode is entered by instantanecus break).

e R5andRB '
Make V* {VBE%0.6V is obtained 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 failure is detected
by the Py 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 Ag to Ag 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 st 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.

. v+ D1
{rEG | P
100V
AD R1
wer , 0}
e .
ve PXX{Note)
o1 R2 {SENSE)
{up to 1F) (100k) LC6543/46
Voo
R {500k}
D2
S St
RES
ez
(=14F) Vss
) TRI 7J7
R&
{Nota) Normal input ports other than PA3 a2 nr

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

2.2-2. Operating waveform in sample application cireuit — (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 Resat Normal mode

Power-Oereset \
Py x="L" Is detected.

v+
R .
E!"!“_-nr‘l Voo — \ VHTagn JE——
l“L,_Px)_( —r’r—"‘—'/ ] Vi AES
o ! e \ ViH Pxx

YiL Pxx

....._...___.....{ . |
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 tirme of power-ON reset
The operation and notes are the same as for sample application circuit — {1), except that after reset releass
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 Pxx, Pxx="L" may
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,
e 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 A3 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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2.3, Samplie application 3 where the standby function is used for power failure backup,

2-3-1, Sample apptlication 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.

' fREG | N '
100V E I ' D1 -
AC

power Voo
source RXX{Note)

o1 A2 {SENSE)

{up to 1F) {100k}
LC6543/46
R7
(12k) Voo
4

R (500%)
R4 2 x b2 %_(TYP)

{10k) £ RES

TAc2(%=tuF)
RS Vss
(82k)
YR 1k
. . R
{Note) Normal input ports other than PA3 (12k)

Fig. 2-b, 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, 2-6. The mode is roughly
divided as follows:

i1 Power-ON reset
{2) Instantaneous break of main power source
{3) Return from power failure backup

‘v" / ViH Pxx \|\| l','l v
L Pxxll vy pyy l / V4rason I l /

3= v e Ve Pxx s V
| Y
I _ |
Normal modex Reset Normal mode } Reset Normal moda --{ Reset )@(Normal mode
| ON™ \ “(2) Instantaneous l A .{2) Instantaneoust ’
- nstan
(1) Power-ON resst bresk (1), (i1 break (i) Py x="H" is detected

— ed
Pyxx="L" Is detegt Pyx="H" isdetected. HALT Instruction
{Py x="L" is detected.)

e mmm e - - — ==~ =

e N
EF.:‘)J: —_—== V*'rmnn—}l;l— —_—
‘\ l \ I VlHiEE,d/ —_—

‘. p——

\ rr T Vin Pxx
M

v Vi Pxx

[

—ji e

+ —
VETRIoN Vi_ RES

!
|

—f :

Yy
HALT mode
Normal moda % ---------------- .- --L Reset W Norma} mode

—

{3) Return from power | "
HALT instruction (Pyx="L" is detected.) failure backup Pxx®='"'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 circult — {2)
{b) At the time of instantaneous break
{i) When the PxX input voltage does not meet Vi (the Px input level does not get lower than input
threshold level VL) and the RES Input voltage only meets V)_:
A Teset occurs in the normal mode. After reset release Py x=""H" is program-detected, deciding program
start after instantaneous break,
(i) 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 input voltage and RES Input voltage meet V(_:
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 Px input voltage as "L’ level, the HALT mode is entered and after power
is restored a reset occurs, releasing the standby mode. After standby releass Py x="H" is program-
detected, deciding program start after instantaneous break,
{c) At the 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 circult — {1)

2-3-5, Notes for software design

24,

2:5,

Same as for sample application circuit ~ (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 serfal 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:
Transfer 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 ts 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 {LC6694, LC65PGA43-A/46-A, LCE65PG43/46), the
- following must be observed. ‘

& Function )
e Item Notes for evaluation
gé 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
{Pip/OSC2). Either of them | OSC2 seperately. 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
Plp/OSC2 pin provides OSC2 |is. present and functions as | Plgis prohibited.
and performs no function of | complete port Plg.
Plp port. Data input to
Plp/OSC2 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 gvailable by 2 pins of DIV | according to option specified for
§ pin, 30R4 pin. mass-production chip,
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 | resst tively.

moda

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

output bitwise. External resistor (10kohms) on

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

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

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

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 mode.
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_;g Function _
"§ Item Notes for evaluation
D= Mass-production chip Evaluation chip
0sc [2-pin RC OSC] [2-pin RC O5C] [2-pin RC 0SC]
constants | Catalog-guaranteed constants | Different from mass-production | Frequency must be adjusted to
-1 provide OSC at frequency | chip in circuit design and | OSC frequency of mass-produc-
specified in catalog. characteristic. tion chip by adjusting variable
‘ resistor.
%oﬂj [2-pin ceramic resonater OSC] | [2-pin ceramic resonator OSC] [2-pin ceramic resonator OSC]
5 Catalog-guaranteed constants | Different from mass-production | External constarits must be fine-
b provide OSC at frequency | chip in circuit design and | adjusted according to service
'g “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.
- 108C OS5C 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,
En : characteristic, The standby current cannot be
3 evaluated in detail. However, the
-EE Operating] Current characteristic as indi- | Different from mass-production | standby current can be confirmed
£5) current, | cated in catalog. chip in circuit design, and | roughly in the manner discussed
28| 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=56V+56% 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.
g ature
o
:..:j Port A Inputfoutput configuration of | Inputfoutput configuration of
% | input normal threshold input. low threshold input.
o "
© voltage Input voitage as indicated in | Different from mass-production
Lo ' catalog. chip in input/output configura-
2 ‘ tion.
2
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 sura to confirm whether or not the LS| enters the standby mode when the standby conditions are satisfied.

{i) When the OSCt and OSC2 oscillation option is selected, confirm on an oscilloscope that the oscillation stops
in the standby mode.

{ii) 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 LSl 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 DIV, 30R4, ———, etc. are all set to "L*, the current of the Ipp Is
approximately 20uA,

{b} Confirmation by the load current

Your program must be designed so that the current is not transmitted to the inputfoutput 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.

(i} 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, causing 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-TBE543/46, 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 1s 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
edjust the capacitor value according to the stray capacitance of the circuit.

Evaluation chip ' Mass-productlon
* LCBSPGA3-A/46-A chipy cesasn/F/L
« LCESPGA3/48 LCE546N/F/L
OSCT| Femeee | 0502 0SC1 0502
llMp
+—i0— —it—
o1 1Ceramic 1 cyLCeramic

! ,l_rasonatch’cz ';;resonatog:cz

£i) ' {is} -

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

Evaluation chip {*}
Ceramic resonator Mas-production Including capacitance of Including no capacitance of
chip Ci=C2 standard cable standard cable
Ci=C2 R C1=C2 R
AMHz CSA4.00MG  (Murata} 33pF 8pF 0 ohm 33pF 0 ohm
KBR4.0M {Kyocera) 33pF 10pF 0 ohm 33pF 0 ochm
{CSB1000D used)
CSB1000K  [Murata) 82pF G ohm 220pF 0 chm
1MHz 220pF '
KBR100OH (Kyocera) 100pF 82pF 0 ohm 220pF 0 ohm
{CSBBOOD used)
CSBBOOK (Murata) 220pF 0 ohm 220pF 0 ohm
B800kHz 220pF
KBRBOOH {Kyocera) 220pF 150pF O ohm 160pF 0 ohm
. CSB400P {Murata) 330pF 470pF 0 ohm 470pF 0 ohm
400kHz [ KBR4OOB
{Kyocera) 330pF 380pF 0 ohm 330pF 0 ohm
KBR40C0OH

(*) The standard cable is a cable attached to target board EVA-TB6543/46.
‘ The Table shows two cases where the capac;tance 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 {LCE65PG43/46-A)

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

‘:8'5' g LCE5PO43-A/48-4

gg888288

POROBOE®

- [+]

- O £ 3 g3

830538

0falelolo]e1e)]

H Y H
QVee  zm1 Vo (P

A12 Veo
Pe3 (?AI'" e e') 301{) PE2 t 1]
Vool 2 @ o Vo @xpra d2 b
PFossi ] 3 @“ B spree dz sh
prissot] 4 @ A% a9 {270 ro3 dzr oh
PF2/5CK O 5®A4 An@?ﬁ ) PD2 % sh
Palion  wgmm g
por g8 @42 4108 231 po3 E:; :3
rozfo @A o vss @22y ez dz sp
po3 [0 A0 £g 07 @afirer gz 10p
pag 1 (D 0o izE:l os (P20 prco g np
PAIOR Gy o5 (9P TES g 123
PAZEIB@ §|E| 4@'”""‘ s 8 8 % |
Pas1e & o S8 ? @'?PTEST qe > 2 = up
Pi0s0s02 [ 15@"" &3 03 Whs poscl ds [£] 2] «p

PAD2 ‘ PAD)
TOP VIEW BOTTOM VIEW

" PAD1: Power supply pad
PAD2: Mounting pad for oscillation circuit components

' 48.0

THTTERLTTTEL
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{2)" How to rhount 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 EVA-410C board. The mountable EPROM is an intel 2732,
2764 or their equivalents,

EPROM (2732 or 2764) for prograrm data

1\\111\“"1|

o ) 0) (@ (0 (© © © © © © O © © © ©
[»] [+]
o o F
o o| ) ulm
[+] o
(] (=]
LS BT PR 66

{3) Power supply for EPROM
A typical EPROM dissipates the current of 50mA to 100mA. If the power capacity of an application product
board s not sufficient, use an independent power supply circuit to provide the EPROM with the current .
externally.

a)

b}

{(Note}

At the factory shipment, the EPROM uses the same power supply circuit as the simuiation 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 cusrent can be supplied
to an EPROM through the simulation chip.]

Simulation chip

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.]

A simulation chip Is an LS| 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 D, divider circuit's divide ratio, and P10/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

Pin 1 position

Switch 1 (P10} ...

Switch 2 (0SC2)

Switch 5 (DHL)

Switch 6 (CHL). . .
Switch 7 (RAMC) .

b} Pad2

LRI}

Switch3(DIV).....
Switch4 (3 or 4). ..

[/\/'\/\f'\/‘\/'\f\[

g00o000

ot

NSNS AN

O O
O O

/-—\__//

Sets the PI0/OSC2 pin to the port 10 for input/output,
Sets the P10/0SC2 pin to the 05C2 pin for oscillation.

}Selects the divide ration for the divider circuit.

Select the output logic at the reset for port D.
Select the output togic at the reset for port C.
. . Select a desired CPU from L.C6543 and LCB6546,

The pad 2 is provided on the piggyback LS| to mount oscillation components. 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 osc1 : connected to the OSC1 pin of the LSH.
\/\ PIOfOSC2  : connected to the P10/OSC2 pin of the LSI.

PI0/
0sc2

o Vss @
O
0sc1 [3]

Plo/
O oscz

00000

Vgsg : connected to the Vs pin of the LS
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(5} Option specification methods
a) Option specification method for oscillation circuits

Oscillation circuits can be selected by using the PAD2 and CPU-function setting switches.
(1.} Ceramic oscillation circuit

pigroscz * Connect the PIO/OSC2 pin with the OSC1 pin through an external
resistor of TMS2.

1 M0 B Vss * 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

PADZ 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 oscillation.

ol OFF

(CPU-function setting switches )

{ii} 2-pins RC osciflation circuit

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

* For the oscillation constants of an application board, refer to the
] Vss catalog.
| 0501 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.

Ij Ij Ij E' Ij Switch 2 . . .Set it to the ON side.
= * The P10/OSC2 pin can be used as the 0SC2 pin for oscillation,

|_m} '
C:

2]
F

t, OFF

((CPU-function setting switches )

* {ili) External clock circuit

PI0/0S02 * No external compenent is required by the PAD2,

Vs

4 [

0301

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

DDQDDDD + Switch 3 .. .Setit to the OFF side.
e oFF Switch 4 ., .Set it to either side,
{1i) ~ 1/3 divider circuit

e . - - S ON . 4 ]

I:I D B 5 D [:l D * Switch 3 . . .Set it to the ON side.

e OFF Switch 4 ., , .Set it to the ON side.
{iil} 1/4 divider circuit

I:I |___| a Q D D I:I * Switch 3 . . .Set it to the ON side.

Switch 4 ., .Set it to the OFF side,
aul 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}

- omowew oo~ [N » Set switch b or switch 6 to the ON side,
I:I D D D B ﬂ D * The output logic level of port D or C at the initial reset
ol oOFF can be specified independently.

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

- e m ow o ow o [N « Set switch 5 or switch 6 to the OFF side,
D D 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.

ON

{j Ij Ij E' If] ﬁ . « Set switch 7 to the OFF side.

Wl OFF

T

Q

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

ON

lj E] [j [j [j [j B » Set switch 7 to the ON side,

ol . OFF
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LC6543 LC6546 SERIES INSTRUCTION SET (BY FUNCTIONS)

T T  Symbal  Omscription

- AC T Accumulator MIDP} :Momaddrrmdby oP t 41 1:Contents
ACy sAccumulatorbit ¢ PIOPL}  :linputioutput port add d by DP = :Transter and direction
CF ) sCarry flag FC 1 Program counter + s Addition
cTL 1 Control register STACK  :Suack register - 1 Subtraction
oP : Data pointer ™ 1 Timer A :AND
E 1E register T™F : Timer {internall interrupt request flag vV :CR
EXTF t External interrupt request flsg At, Ha, La :Working register L + Exclusiva OR
Fn iFisgbitn F :Zero flag
M :Memory
. Instruction code . —
us 113
Minsmonic £ i Funetion Description " ? RAsmarks
i 0;060504 103001 Do {@ [O , witected
S CLA Clear. AC i1 00]000Q|1|1]aCc=0 The AC contents are cleared. 2F *1
g cLC Clear CF ' 1110|0001 |1 |1 ]CF~D The CF contents sre cleared. CcF
£ [svc Set CF 1117000 |21 feF-—1 The CF is se1. CF
g CMA Complement AC trrofror i fac—@ED Thw AC contants are complemented, 2F
a INC incremant AC COO0O0 |11 10 jtil]|AC—(AC)+I ‘Tha AC contenits are incremented +1. 2F CF
E QEC Docrement AC GO0 0041 1 1 ¢t |11 ]|AC—(AC)—1 The AC contents are decremented —1. IF CF
H Aotate AC left ACc—ICF).ACn+1= | Tha AC contents are shifted Isft through
RA T
% L lihough CF co0oojooo {ACal, CF — (AC3) the CF. o
E TAE Transfer AC 10 E Q0O00{00 ¥ 1}l IE—{AC) Tha AC contents are transferred to the E.
XAt [Exchange ACwian € [0 0 0 01 1 0 1 |1 |1 |AGi=(E) ancracgaaams and the £ e
g Jinm fncrament M GO % O0{1 1V 01[1|MOPI—[MDP| )41 | The M{DP) contents are incremanted +3, | 2ZF CF
i DEM Decrement M 00190 110 01 {1 | MDPy—{M{DP)] =1 | The M{DP) contems are decramented 3. | 2F  CF
A single bit of the MIDP) specified with
E_E SMBbit |Set M data bit 0000 1 08,Bg|1 |1 jMDP. BBy}~ 8180 Is .
A singlu bit of the M{DP] specifiad with
Eg ‘AMB it | Resel M dats bt 00O |1 OBBp|1 |1 [MDP. BB} ~0 g::i“»m_ tpec ZF
Bimav addition of the AC contents and
AD Add M 1o AC 0110|0000 |t [AC—ACH+IMDP) (OP) contents is performed and | ZF  CF
tha result is stored in the AC.
- — Blinary addition of the AC, CF contents
ADC Add M 10 AC withCF [0 0 1 0 }0 0 0 0 |1 |1 |ACIACHHIMIDPH) 0ol M(DR) coments ks performed and | 26 CF
. +(CF) the resst Is stored in the AC.
Dacimat adjusl AC ]
Daa «n addition 11101011 0{1[1[ACHACI+E 8 is added 10 tha AC contents. zE
Decimal adjust AC
DAS i Sublisciion 11V 301001 011 |AC—HAOIHI1D 10 is added 16 the AC contents, 2F
The AC contants and the M{DP} contents
EXL | Exclusive of M 10AC]1 1 1 1 [0 1 0 1 {111 |AC —(aC}¥ (MDP]) Kn:c;n:csMRdlrdtMrmltisnond 2F
1 .
. The AC contents and the M{DP] contents
AND And M 1o AC V130|000 |y [ACAC A(MIDP)) lAr‘i:ANDdlndlhﬂmhilnordinthl ZF
. 5 i The AC contants and the M{DP) contenty
OR Ot M to AC F1 1001 0% it |AC—ACIVIMIDP) ;%Oﬂdlmmtmhnnoredlntm 2F
cM Compare AC wuth M[1 1 1 1 [1 00 1 1 |v [(MOP )+ (aci+1 Tt AC contants and che MIDPY S58%irs | 75 cr
r witfrnet.
b Ci fon esult | CF ZF
1 MIDPI) >>(AC) | O 0
2 M(DP}) ={AC| 1 1
§ (M{DP)) <{AC) 1 1)
k falsiyio The AC: contents #nd the immaediate
g [croms fcomeae ac wan oo 101 1 00 T2 [2[RTanie +iac+1 [ IRAC it e RSN 126 cr
: atzlrlo and CF are setfreset,
Comparisonresilt ¢ CF 2F
fakglylg>iACl) © 0
Igtalylg =tACH] 1 1
|1|2||10<‘ACI 1 0
Compare DPL with 10 0 1 G |1 1 0 O {2 |2 {iDPhMIziziylg The DP_ coments and the Immediats
CLl data). mediate data 0101 Jualgntg daa 31514 tg are compared. zF
Load AC with Tha Immediate data I3laly g [s loaded in
Ll data m‘:md'm ;m 1100 fiarztyigft |3 {aC—ty1ai41g the AC. 2F 3]
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 prre—
XM dats | Exchange AC with M.{1 0 1 O |0 MaMMo|1 |2 JACIS (MiDP)) ot on ehsoned wnd T e fhitmivin
3 then modily DPw ) OPyw={DPy ¥ DPyy tontents are moditied with the 2F wunol 0F)
s with immediate dats OMzM Mg contents of (DP) YOMoM Mg, YONGHM My
¥ | Exchange AC wih M |1 0 1 00 0 0 0 |1 |2 |{ACI S [M{DP1) The AC contents and the MIDP) contents i
are exchanged. ZF OF, coments
The Ui al inmruc
N Ton gx i
% I Exchange AC wiin M1 1 1 1 |1 1 1 0 [1 |2 [aci S{MDPY) Io".:t.?.ﬁ ::“:::;a:::dt:ﬂmim I
then increment Dy BPL 0P 1) +1 DPy contents are incremented +1. rrrk oFiDRy *1).
- Tha IF i fri
%D Eachange AC with M1 1 1 1 |1 1 1 1 |1 |2 [1AC = (MiDPi ) T o e hon the | ZF ingratre
then decremant DPy DPL ~{DP1}—1 DP, contents are decramented =1, renh atiDF) 4}
M addressed by the
RTBL Read 1able datsa riom|0G 1 1 O 10 0 1 1 {1 |2 |AC E—ROM P?umg‘nﬂgw?;rdﬁe?a Birs sre replacad
program AOM IPCh.E, AC) \nr‘:h;gnfdasrd AG contants sre loaded in
t and E.
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Ingtruction code & Status flag
uE
- Mmsmonic 4 i Function Dewcription Ramarks
D206 DsDa |B302D4 Dp | O atfected
3 LOZ data|Load DPuwith Zeroand{1 0 O O [1alz2 1 to |1 |V jDPy 0O Tha DFy and DP| arw loaded with O and
[] DPe with smmoediate DPL~I3121110 the immacdiste data 1319l 1g respectively.
E data respectively
= | LHi data}load DPx with 0100 [1al20110 |1 Y [DPe=13l121110 Tha DP) Is loaded with the immedlate
§ inmadiate data data 130514}
3_ IND In¢crement DPy 11 00 [Y 3 v 0|1 [DP~—(DPL) 1 The DP(_ contents are incramentsd +1. 2F
E DED Decrement DR, T3 V01 vt 111 | DPy ~(DP =1 The DPLeonnnlurodmnmmnd -1. 2F
% TAL Transter AC 10 DRy |1 % 1 % |O 1 1 1 |1 |1 |DPL=(AC) The AC contents ars transterred to the DP |
& TLA Transler DPy 1o AC 1110|1001 Y|l |AC~IDPL) The DP| contents are transfarret! 10 the AQ) 77
5 | xam Exchange ACwih DPw |0 0 1 010 0 1 1 11 |1 |({ACI={DPm mc«»m-ntund The DF,,; conterits are|
XAt Exchange AC wah _1'1'_ 10 Tinrk?c eoni:m;nd the conteprs of
s xXa0 working regisier Af 1 110000 0|0 |) [{AC) S(AQ) working register At are exchanged.
XAl 111080 120 o {1 {1 [iAG) =(AD) Atln:wnedo‘mofAD.ApAz,Aa
xa2 11101 0i0 011 [1a0 =iaz sccording 10 t1tg:
XA3 11108 110 0|11 {(a0 =(aD)
§ % Ha Exchange DPx wuh Tha DPy contants and the contants of
p - workingﬁ’egiﬂur Hs are exchanged.
g.-s XHO wotking tegislet Ha T 0§ |V {(DPH :(HO) Ha 'l sssigned aither of HO or H1
g 3] X 1111 o {1 |1 [1DPHi SiHYY sccording to a.
E EI XLa Exchange DPy with The DF caniants and the contents of
XLO  {working registes L |1 1 01 3 o v I [1iorursiLoy Ua b msignad wither of LO or L1 sccording
XL . 1111t ot | [1DPu =ity 108,
P | SFB liag|Set tlag it crvo Bo|1 |1 {Fn=1 The llag specified with BaBoB,Bg Iy sat.
g RFB 1lag| Raser flag b 1o 0 0 1 {B3aBzB1Bol1 |1 {Fa =0 The flay specifiad with B4Bo8 By s reser.| 7 it ogm ary divic
.E of iy 4 proups of
5 fruFyfym
3 '::-"l“'u-ﬂ:
1%
3 Tha IF b Mtime
[ acconting s T 4
g DR inchuding &
X kgl bt wcilie
g mm ety
Bytdhy
JMP addr [ Jump 1n the curer [0 1 1 0 |1 PoPaPs|2 [2] PC—PiPePePrPgsps|A jump 10 the addrens- specified
bank P1PaPsPalP3P2PI PO PaPIP; P1Po with mmadiate deta P]oPgPa_P,l’s
PgP4P3P2 P|P° oeoun,
JPEA . s o - A Jump to the address specifisd with
JPE Jump n l'hu curcent|1 1 1 1 1 O 1 Q¢ Vil ]|PCr-o 1£.AC} the toments of the PC whos e
’ page moditied by E § bits ars replacad by the E and AC
and AC contents occurs,
E CZP addr | Catl subroutine inthe [1 0 1 1 {PaPz2PyPo |1 |1 | STACK = {PC}+1 A subroutineg in page O of bank O is called,
78i0 page PCit~6,PC1 ~p «O
4 . PCs~2=PaP2P1 PO
g CAL adcy | Catl subtputine inthe |1 O V O |t PoPyePa |2 |2 1 STACK—{PC)+2 A subrouting in bank 0 is catiad.
K 2810 bank P1PsPsFPa|PaP2P1Po PCi0~p = OPigPoPeP; ’
g | PePsP4PaPzP1Po
RT Return liom subroure [O 1 1 0 {0 © 1 O |1 |3 { PC —{STACK) A return from s subroutine ocours,
ATI Return lrom ntetupt (O 0 1 O |0 0 1 0 |1 |1 | PC={STACK) A return from sn interrupt servicerouting [ 7 CF
1oubine CF ZF —CSF.25F occurs. .
BANK Changa bank t1r1 1 jvroy |y The bank s chanped. ity bernond
A pseudo 1/0 port Is specified. AT rpahn arbranch
BA! addi | Brianch AC bit 0111 PGy~ PrpP 1f & ringle bt of the AC specified with Mnemanit it 14D
agdr | Baanch on ] O ppsne 2332:’.11',: 2|2 |PC-0w P; P:isl:; the immediste data tyto s 1, 3 branch 16 BA) scromsing
4 - 10 the address spacified with the immadiaté 15 he e o1,
ioAC =) anta PaPPEP (PoP oP 1Pp, within the same
PIge OCCurns,
— If & singte bit of the AC specified with " ic s INAD
BNA1 2ddi| Branch on no AC bt 100 1 110 0141012 |2 |PCy -0 P2PePsPs the Imr:ﬂhﬂ data ty is 0, a branch 1o u':-n.:ﬂs‘mdb‘
P2PaPsPa|PaPIP1Po P3P2P1P0 | the sddress mecified with the immediste 0 the bue ot 1,
" ACI=0 data PyPgPsP PaPoPPg within the st
Page occun.
BMi adds fBranch on M bu 01 11]01ti1tg]2|2{PCr~0w P1PePspy [/l #singlebitof the MIDP) specilied with Mremonic ks U010
PIPsPsP4lPIP2PI Po P3P2P1 Pg |the immediste datatytg n 1, a branch to B3 aecartio v
the address specitied with the immediate e L
u [MIOP. 11 1) =1 | data PyPgPeP P Pg within the mame
766 4 o
T7s single BT o7 The WIOF T 3oect
2 — If a ingle bit of t (DP) specified with [T
E [enmi oo Branch on no M b JO 0 3 1 JO 11 to |2 [2|PCr -0—PrPePsPa |4 |mwmdi|udmt,lnko.lhnndno e
'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
page occurs.
g — if & single bt of port PIOF) | specified < i
g BP1 adwt | Branch on Poit b G V1 1|y Dti1g|2(2|PCr~0o—P1PsPsPa with the Immediste cats t ‘lb" 1 ;‘m::’:;
o P?Ps Ps P4|PaP2P1Po PaPzPyPo | branch to the lddrlﬂlptlhdwilhlhl vaho Of L
o [PIDPL il )=1 | immudiate data PaPgPgP4PoPoP Py
within the same page oceurs.
i PIDP, ifind o
P Po Py Paf Pa P2 Py Fo PIP2P1PO | pbranch 1o the addresi soscilied with the e o1
1 {PIOPL, 1 1t o) =0 | immediste duta PyPgPP PoPoP1 P
_within the same peo ooeurs.
BTM adar] Branch on frmer 011 1|1 10012|2|PCrao—PrPsPsps (H the TME & 1. & banch 10 v TMF
PrPePsPa|P2P2P1 PO PaP:P1 PO |gata PyPePeP P2P2P 1P within the ame
7765747327170
i TMF=1 page occurs. The TMF is reset.
then TMF «~0
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5 Innruction cods 2
Mnemonic 13 i Functicn Description Suatus flag Ramarks
iz D7 Dg D Da lD;D;D.Do me atfectad
BNTMaddr Branch on o imee  J0 0 1 1 [1 1 0 0 |2 {2 [PCo~o—P1PaPsPa |IF, the THE W 0.3 banch o i yyp
acdrenm
PrPePsPa|PIP2 P Po P3P2P1Pa ma?,rm‘rarzr#‘ov:m\hm':ﬁ:?
H IMF=0 page oceurs. The TMF i reset.
then  TMF —0
Bl adde [Branch on mieropt {0 3 1 1 [1 1 0 1 [2[2 [PCra—PrPePspa [ T EXTE B 1,70 BN ey
P1PgPsPa|P3P2P1Po P3P2P1Po |[immadiate dm P7PgPEP4P3P2P1F;
il EXTF =21 within the seme pape oceurs, T he‘E)?TF
then EXTF «~=0 is raset,
8M1 adds [Bianch on no tmerupt |10 01 1 |1 3 0 v {2 |2 |PCr-0—PIPaPsPa lf ll;dEXTI;.I:“& 3 Imnrh 10 EXTE
PyPsPsPs|PaP2Pi Po P3PaP1Po immdlltl data P7P3P5P4P zl’
i EXTF=0 wnhlnlhlnmopmoowm hcbtql'
then EXTF —0O is remet,
B {8c aidr | Branch on CF 0111|1111 |2[2|PCimomPrPepspa [ the TF 7 T banch o
§ P1PePsPs [PaP2P1 Py P3P2P1P0 | Immadiate date p,rapsp49392r,ro
} i CF=1 within the ssme page octy
BNC addr | Banch on no CF Q01 1{1 111 j2|2|PCro—PrPePsPa :Llh:we: h OH- :mmm
g P1PeP&sP4 (PaP2P1Po PaP2PIPo |immediate data PPgPgP 3PP Py
i CF =0 within the same pags octum.
e e (R NN OO (e T A o
PiPaPuPa|P3P2P1 Py PaPzPiPo |immedists dﬁl P}P‘PsPI‘PstP‘PD
" ZF =1} within the ssms page decuns.
BNZ sddr | Branch on no ZF 001 1]t 110[2]2]pcro—PrrePspa ¥ the ZF ";“?M' JDmnch ®
{P2PsPs P4 |PaP2P1 PO P3PzPiPo - |mm.¢m. duts PrPgPgPPPoP Py
1 ZF =0 wmshﬂuumlmcom
BFn addr | Branch on 1lag bl |1 1 0 1 |nanafing|2 |2 [PC7~0—P7PsPsPa |V the Tisg DR of the T8 Tlagt 1pecitied Mewrnerie  BF0 10
20 PrPepepe PnP:P:P: P3P2Ps Po with the immediate dats nghahng is 1, AFIE sopavning 1
s branch to the addres jad with the the wiseof .
i Fn= inmcdhnﬂm?-,?al's 4?3?:?1?0
within the ssme page ocar
BNFn addi] Bianch on no iteg 1 001 |nananyng|2 |2 IPCr~0*=P7PsPEPs "'h'ﬂ"' b“?mm’h"wﬁo m:::.
bi P1PsPsPa |P3P2P1 PO P3P2P1 PO |y branch to the sddress spaciied with the o the vakur ¢ .
d Fne=0 ﬁhﬂldhl!dltl?,?s"sP‘Pssz‘Po
within the same page occu
.5 » Inpul port 10 AC oooco|r100/[j1lac—{roOPu) Port P{DPy ) contents are loaded inthe AC)| ZF
v |oP Outpu AC 10 port 0110|000 F |1} {PIDPLI—{AL) The AC contents srs outputtsd to port PIDP 1.
1 P{DPL. -l AMMbhinmnlewm Whin this IARIROR
i SPB it [ Set pont bn 0000|01B1B0 2 |P{DPL. B1EBo) the immediste deta B B it set, K asanad. ta £
Samiroyed,
RPB it [Reset port bit 001 0/[01BiBafl |2|PiOPL BrBo) —0 |Aningiebh inport PIDP ) specified with | oF Wian thit Inerucsin
the immediate dats 84Bq is reset. b smmauind, the £
Tlad :
SCTL bit|Ser control regimier or0]1 100 |2)2]|cTL—CTLIV The bits of tha control ;“'; :
: 14 §) 1000 [BaB2BiBo 816281 Bo | o immediate dats B50,8,8g sre :
= Ted :
RCTL & | Reset contral regsier [0 0 1 0 |0 1 0 0|22 ]cTL—~CILIA Tha bits of the control regisier foec IF
- By S) 1001 |@IB2B1RO 383 ﬂ.’;_‘“‘"""“’"“"‘ﬁs’zst p are
H
The E and AC contems are loaded In the '
g WTTM Wite time 1111|001 |1 |} ;:;ﬂ.E-IOJAC] timer, The TMF is resst. TMF
2
AN operstions sto, whan ol pley 91
S |nacr Halt 11115011 0/[1 )1 H:n par P- peatrpuot oy
L
NOP No operation ooo0o]|ooo 0]|t|)]Ne aperation N°°".:':;'::"';:‘.'f°"“'d'b"”m"m“‘
*1 1f the CLA instruction is used ly in such & as CLA, CLA,

the first CLA ingtruction only ls atfactive and the following CLA instructions sre changed
10 tha NOP instructions. This is also true of the LI instruction,

No. 4364-49/40



