Ordering number: EN 4364A

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

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

CMOSLSI™

SINGLE-CHIP 4-BI1" MICROCOMPUTER FOR
SMALL-SCALE CONTROL-ORIENTED

APPLICATIONS

! and instruction set are the same, Applieation 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
7 R=0Q R=22kQ
& |800kHz} MURATA C1=C2=220pF C1=C2=100pF
£ R=0Q R=2.2KQ
kE KYOCERA C1=C2=220pF C1=C2=100pF
(§ ) R=0Q -
. 1 IMHz MURATA Cl1=C2=220pF Cl=C2=100PF
v - R=00 R=22k0

* 2.pin CR fixed-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 Bbits, RAM : 128 x 4bits
LC6546N/F/L ROM: 1K x 8bits, RAM : 64 x 4bits
3) Instruction set : 80 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 1/0O port

Continued on next page.

Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guaranieed for volume production.
SANYO believes information herem is accurate and refiable, but no guaraniees are made or implied regarding its use or any infring-
amants of inteliectual property rights or other rights of third parties.

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

, LCE6548N/F/L.

7) Flexible I/O port

B ggptinued from vpljeceding 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

B. Output |
8} Interrupt function

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

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

evel at the reset mode

: 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
Item LC6543N /46N LC6543F/46F LCe543L /461
= 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 (43F) 128 x 4 bits (43L)
64 x 4 bits (46N) 64 x 4 bits (46F) 64 x 4 bits (46L)
(85| instruction set BO 80 80
E Table read With With With
" Interrupt External 1, Internal 1 External 1, internal 1 External 1, Internal 1
c_-g Timer 4bit-prescaler + B-bit imer 4bit-prescaler + 8-bit timer 4bit-prescaler + 8-bit timer
55 Stack level 4 4 4
-8 Standby function Standby available Standby avaiiable Standby available
by HALT instruction by HALT instruction by HALT instruction
Number of ports 1/0 25 max. 1/O 25 max 1/0 25 max.
5 Serial port 4/8-bit1/0 4/8-bit1/0 4/8bit 1/O
g' 1/0 voltage 15V max 15V max 15V max.
= Qutput current 10mA typ. 20mA max. 10mA typ. 20mA max. 10mA typ. 20mA max.
=§ 1/0 circuit configuration| Open drain {N channel) or pull-up resistor-provided output selectable bit by bit.
£ [ Output level streset mode | "H or "L" Jevel selectable port by port (port G, D only)
Burst pulse output Available Avilable Avilable
o Minimum cyde time 2.77us (VDD=z4V) 0.92ps (VDD24.5V) 3.84ps (VDD22.2V)
SéE 6.0ps (VDD23V)
5 & Supply voltage 3to 6V 45to 6V 22to6Y
Current dissipation 2.5mA typ. 4mA typ, 2.5mA typ.
5 Resonator RC (850kHz 400kHz typ.) RC (400kHz typ.)
" ceramic (400k,800k,1MHz, ceramic sMHz ceramic (400K, BOOk, IMHz,
B 4MHz) 4MHz)
O [ predivider option 1/1,1/3,1/4 1/1 1/1,1/3,1/4
other Package DIP30 shrink type, MFP305 | DIP30 shrink type, MFP305 DIP30 shrink type, MFP305

is determined.

{Note) Information on the resonator and oscdillation drcuit constants will be presented as soon as the recommended circuit
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LC6543N/F/L, LCB546N/F/L.

Pin Assignment
Common to DIP « MFP

LCE543N/FL
LCe546N/FIL
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LCB543N/F/L, LGE546N/F/L

Pin Name
0sC1, 052 ; €, R or ceramic resonator for OSC PG 0-3 : Input/output common port G 0-3
RES : Reset ' FI0O  : Input/output common port I0
PA O3 ¢ Input/output common port A 0-3 TEST : Test
PCO0-3 : Input/output common port C 0-3 INT Interrupt request pin
PD0-3 : Input/output common port D 0-3 Sl :  Serial input pin
PEO-3 : Input/output commeon port E 0-3 SO :  Serial cutput pin
PF 0-3 : Input/output common 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
pPA0-3¢=Y Pot A K= Jam | [—|__Fc ROM
= '\ FIWR STACK1
% STACK 2
PCO-3(=) Port C K [ @ IJE STACK 3
oy STACK 4 -

PFO-a(=D =D ﬂ ‘ — ﬁ
E V sTS

- o CF | ZF |EXTF|TMA

Do Bl | BB R ez

. 478 bil |register register register o 05Ct :

H > lower digi i 0 0SCIS0 0562 Notot

'3 . Serial 1/0 Bus <o TES

= 4bit i .

2 Shif & 1 {d <o TEST ;

§ register <—o VDD i
PEO/SIo—e— higher digit Pord G Port | <—o VSS ;

4/8 bit

{ PR2RCRoG—> PG 0-3 PLO

H Nole 1

+- PFaiNT 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 logic unit I.DEC : Instruciton decoder
DP : Data pointer CE.CSF: Carry flag, carry save flag
- E : E register ZF, ZSF: Zero flag, zero save flag
CTL : <Control register EXTF : External interrupt request flag
0OSC : Oscillator TMF : Internalinterrupt request flag
T™ @ Timer

STS : -Status register

No, 4364-4/49
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LC6543N/F/L, LCE546N/F/L

Development Support Tools ‘ "

The following are available to support the program development for the LC6543, LC6546. Coe e

. (1) User's Manual
“L.C6554 Series User's Manual" No. 21B
{2) Development Tool Manual

For the EVA-410 system, refer to the desmptxon 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. MS-DOS for host system (Note 1)
2. MS-DOS base cross assembler : <LC656.EXE>
3. Evaluation kit (EVA-410C)

4. Evaluation kit target board (EVA-TB6543/46}, evaluation chip (LC65%4)
B. For program evaluation

1. New piggyback (LC65PG43/46-A) 2. Piggyback (LC65PG43/46)
* Smnall 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 LC6543/46" in "LC6554 Series User's Manual”.

EVA-410 System Piggyback
to EVA410 LCASPGIVIER
: Small Package EPHOM (2732 or 2764}
The socket for pirvto-pin
M conversion is not requiced.
[ EX : @
1 EPROM FAP-40-03%2 . U
S0
LOB5%4
‘INFP-50A-0112 NFP-80A-0142
NFS-80A0100 To spplication system
2LCESPGAY4E
The socksl for pin-to-pin

EPROM (2732 or 2764}

conversion s requiced. .
0

Piggyback
oonversion board
Z {Socket lor pin-lo-pin
*- pIP30S Read-Wiite adapior for 2764 conversion)
Evaluation Kt Target Board faaTre)
[EVA-TBESA3 {48} zFn
[ <
To sppicsiion sysiam
No. 4364.5/498
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__LCBB43N/FAL, LCBS4EN/FIL

C. For program development (EVA-800 gystem)
" 77T1.MSDOS for host system (Note 1)
2. Cross assembier......MS-DOS base cross assembler : <L.C85S. EXE>
3. Evaluation chip : LC6594

4, Emulator : EVA-800 emulator and evaluation boards

Appearance of Development Support System
EVA-800 System

*Host pmmnr control program
+LCB58.EXE cross asssmbler

<]

MS-DOS personal computer

emuiator (nole 2%

Evaluation chip board
EVABOD- TBES2/22/54/A /48

(Note 1) MS-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-B00 with no suffix added.

« tbriing

No. 4364-6/48
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. LC6543N/FAL, LCB546N/F/L

Pin Déescription

Downloaded from Elcodis.com electronic components distributor

i Pin Name Pins 1/0 Function Option Reset Mode
¢ | VDD 1 - Power supply - —
I |vss 1 —
| osct 1 Input | * Pin for externally connecting RC,| 1) 1-pin external clock inpul .
' ceramic resonator for system 2) 2-pin RCOSC
clock generation. 3) 2-pin ceramic resonator
' * For 1-pin external clock input, osC :
the PI0/OSC2 pin is used as I/O | 4) Predivider option
port FI0. 1. No predivider
¢ For 2-pin RC O8SC, 2-pin ceramic| 2.1/3 predivider
resonator O5C, the PI0/OSC2 3. 1/4 predivider
pin is used as OSC pin OSC2.
PAOtoPA3 | 4 Input/} ¢ 1/O port 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 (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 PAO to 3).
+ The PA3 {or PAQ to 3) pin must
be free from chattering during th
HALT instruction execution cycle|
PCOtoPC3 4 Input/| * /O port COto 3 1) Open drain type output |« "H" output
output| Same as for PAO to 3 (Note) * "L" output
s 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
' |PDOtoPD3 4 Input/| ¢ 1/Oport D0 to 3 Same as for PCOto 3 Same as for PCO
‘ output| Same as for PCOto 3 to3
PEOtoPE3 4 Input/] » /O port E0 to 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 set/reset (SPB, RPB
instruction)
Single-bit decision (BP, BNP
instruction)
» PEO : With burst pulse (64Tcyc)
output function
No. 4364-7/49
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-LCES43N/F/L, LCE546N/FIL |

Pin Name Pins 1/0 Function Option Reset Mode

PFO /Sl 4 |Input/ | *1/Oport Fto3 Same as for PED to 3 Same as for PEQ
PF1/50 : output Same as for PEQ to 3 (Note) to3
PF2/SCK » PF) to 3 : Common with serial Serial port :
PF3/INT | . interface, INT input. Disable
Progaram-selectable Interrupt source:
SI # s » Serial input port iNT

S0 » ¢ ¢ Serial ontput port

SCK e Serial clock input/output
INT oo +Interrupt request input
4-bit/8-bit serial input/output is
program-selectable.

(Note) No burst pulse output

function is provided.
PGOto PG3 4 |Input/ | «1/CportGOtod Same as for PEQ to 3 Same as for PEQ
output | Sameas for PEO to 3 (Note)} to3
(Note) No burst pulse output
function is provided. _ ‘
PIO/ OS2 1 Input- | *1/Oport10 Same as for PG0 to 3 Same as for PG0
output/ | Sameas forPG0to 3 to3

output | ¢ Single-bit configuration
» For 2-pin OSC, this pin is used

as the OSC2 pin, providing no
function as I/0 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
more.
TEST 1 Input | * LSI test pin
Normally connected to VSS
Oscillafor cireuit option
| Option Name Circuit Conditions, ete..
1. External clock 0sc 1 The PI 0 / CSC2 pin is used as port
1
JLO > PI0. )
2. 2-pin RCOSC Caxt — The P10 / OSC2 pin is used as OSC
: ' pin OSC2, providing no function as
[ . port.
;;: Ao Lt j
3. Ceramic o A The P10 / OSC2 pin is used as OSC
resonator O5C pF-i e ) i ] pin OSC2, providing no function as
Coramic 2 oeuose rt
resonaiof port.
osc : L
c2 LI .

No. 4364-8/49
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 LCB543N/FIL, LCB546N/FIL

Predivider Option
Option Name Circuit Conditions, ete,
1. Neo predivider * Applicable to all of 3 OSC options.
1/ ¢ The OSC frequency, external clock do not

Y.
Timing
generslor

exceed 1444kHz. (LCA543N, 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

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

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

3.1/4 predivider

* 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. Full care must be exercised.

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

LC6543N, L6546N

ceramic oscillation circuit

RC option.

Circuit Configuration Frequency Predivider Option VDD Range Remarks
{Cycle Time}
Ceramic resonator OSC 400kHz 1/1 (10 pus) 3to6V | Unusablewith1/3, 1/4
‘ predivider
800kHz 1/1 (5 ps) 4to6V
" 1/3 (15 pus) 4to 6V
1/4 (20 ps) 4to6V |
1MHz 1/1 (4 ps) 4to6V
1/3 (12 ps) 4to 6V
1/4 (16 ps) 4106V
4MHz 1/3 (3 ps) 4106V | Unusable with 1/1 predivider
: 1/4 (4 ps) 4to6V
1-pin external clock 200k to 667kHz 1/1 (20 to 6ps) o6V
600k to 2000kHz 1/3 (20 to 6ps) 3to bV
80Ok to 2667kHz 1/4 (20 to 6ps) 3to6V
200k to 1444kHz 1/1(20t0 2.77us)| 4to6V
600k to 4330kHz 1/3Q20t02.77s)| 4to6V
800k to 4330kHz 1/4(20t03.70us) | 4to 6V
External clock by 2-pin Same as above
RC O5C circuit
2-pin RC Used with 1/1predivider,recommended| 3to 6V
' constants. If used with other than 4 to 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.
To drive the cireuit with external clock, select the external clock option or the 2-pin

Downloaded from Elcodis.com electronic components distributor
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LCE543N/F/L, LCE546N/F/L

LC6543F, L6546F

Circuit Configuration Frequency Predjvider 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) | 4.5to 6V

External clock input to the
ceramic oscillation circuit

The ceramic oscillation circuit cannot be driven by external clock.
To drive the circuit with external clock, select the external clock option.

LC65431, Le54sL

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
800kHz 1/1 (5 ps) 22to6V
1/3 (15 ps) 220 6V
1/4 (20 ps) 22to 6V
1MHz 1/1 (4 ps) 22to 6V
1/3 (12 ps) 22to BV
1/4 (16 ps) 22to 6V .
4MHz 1/4 (4 ps) 22to &V | Unusable with1/1,1/3
predivider
1-pin external clock 200k to 1040kHz 1/1(20to 3.84us)| 22to 6V
600k to 3120kHz 1/3 (20 to 3.84us)| 22to 6V
800k to 4160kHz 1/4 (20 to 3.84us) | 22to 6V
External clock by 2-pin Same as above
RC OSC circuit
2-pin RC Used with 1/1predivider,recommended | 2.2to 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 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, ete.
1. Qutput 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 Qutput 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 output ! . i So— * Unapplicable to port PI0/O5C2
when 2-pin RC OSC or ceramic
f resonator OSC is selected.
2. Output with pull-up| [ [>o—
resistor }_L
—e| I.._I

No. 4364-10/49
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LCB543N/F/L, LCB546N/F/L

-
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 Vv
supply voltage
"| Output voltage | VO 0sC2 Allowable up to v
voltage generated
Input voltage Vi(1) 0sC1 (*1) -0.3 to VDD+0.3 v
V1) TEST, RES 0.3 to VDD+0.3 v
Input/output |- VIO(1) Port of OD type] -0.3to+15 \
voltage VIO(2) Port of PUtype | 0.3to VDD+0.3 \/
Peak cutput Ior 1/0 port -2to0 +20 mA
current '
Average output| I0A Per pin over the period of 1/0 Port -2to+20 mA
current 100 ms
ZIOA(1) | Total current of PCO to 3, PCOto3
PDOto 3,PEOto 3 (*2) PDOto3 -15 to +100 mA
PEQ to-3
JIOA(2) | Total current of PF0 to 3, PFOto3 PI0
'PG0to 3, PADto 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(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 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 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) Cutput Nch Tr, Port of OD type |0.7VDD +13.5 v
voltage OFF (except I0)
VIH(2) Output Nch Tr. Port of PU type |0.7VDD VDD v
OFF _ (except 10}
VIH@3) | Output Nch Tr. INT, SCK, SL, 10 [0.8VDD +135 v
OFF of OD type
VIH#4) | Output Nch Tr. INT, 5CK, 51,10 [0.8VDD VDD v
OFF of PU type
VIH(5) RES 0.8VDD VDD v
VIH(6) External clock mode OsC1 0.8VDD vDD v
"L"levelinput | VIL{1) Cutput Nch Tr. VDD=4 to 6] Port Vvss 0.3VDD Vv
voltage OFF
VIL(2) Output Nch Tr.OFF 3 to 6| Port VSS 0.25VDD{ ¥V
VIL@3) | Output NchTr.  [VDD=4 106/ INT, SCK, Si Vss 025VDD|{ V
OFF

Downloaded from Elcodis.com electronic components distributor
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Parameter Symbol Conditions Pins Limits
VDD [V] min. | typ, | max. unit
“L"Jevel input | VIL(4) Qutput Nch Tr.OFF 3t06|INT,SCK, 51 | VSsS 02VDD| V
voltage VIL(S) External clock 0sC1 Vss 0.25VDD| V
mode VDD=4 10 6
VIL(6) External clock 310 6|05C1 V55 c2vDD | V
mode
VIL(7) VDD=4to 6 | TEST V§S 0.3VDD \'d
VIL(8) 3to 6| TEST VSS 0.25VDD| V
VIL®) [vDD=4t0 6 |RES VSS 0.25VvDD| Vv
VIL(10) 3to 6{RES Vss 02VDD! Vv
Operating fre- | fop Whenthe1/3 (VDD=4toé 200 1444 kHz
quency (Teyc) or 1/4 predivider (20) .7 (us)
| (cycle time) " | option s 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 1.444 306 200 2667 kHz
Pulse width textH, textL! MHz, the 1/3 or VDD=41%06[05C1 69 ns
1/4 predivider 3t06 180 ns
Rise/Fall time | textR, textF| option is selected./VDD=4 to 6| OSC1 50 ns
3tob 100 ns
Oscillation guar-
anty constants
2-pin RC Cext Fig.2 VDD=3 to 6{05C1, O5C2 22045% pF
oscillation Cext Fig.2 VDD=4to 6| O5C1, OSC2 2205% pF
Rext Fig.2 VDD=3 to 6] O5C1, O5C2 1241% kQ
Rext’ Fig.2 VDD=4 to 6] OSC1, OSC2 4.7+1% kQ
Ceramic Fig.3 Table 1
3. Electrical Characteristics at Ta=-40 to +85°C, V58=0V, VDD=3.0V t0 6.0V
Parameter Symbol Conditions Pins Limits
: min. | typ. | max. unit
“H"jevel input | IIH(1) Qutput Nch Tr. OFF Port of OD type , +5.0 nA
current (including OFF leak
: current of Nch Tr.)
VIN=+135V
1TH(2) External clock mode, 0sC1 +1.0 BA
VIN=VDD
"L"™level input | HL(1) Output Nch Tr. OFF Port of OD type | -1.0 pA
current . VIN=VSS
' L) Output Nch Tr. OFF Portof PUtype | -1.3 | 0.35 mA
VIN=VS5
IIL(3) VIN=VSS | RES -45 -10 HA
JHEL)] External clock mode, 0sC1 -1.0 HA
VIN=VSS —
"H"level output| VOH(1) IOH=-50p A Port of PU type [VDD-1.2 v
voltage ‘ VDD=4.0to 6.0V
VOH(2) 10H=-10pA Port of PU type [VDD-0.5| v

No. 43564-12/49
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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 v
voltage VOL(2) IOL=1mA, IOL of each port: |Port 0.5 v
' 1mA or Jess
Hysteresis VHIS | RESINT,5CK, 0.1VDD \
voltage $1, 05C1 of
schmitt type(*4)
Current Output Nch Tr. OFF at
dissipation b operating, Port=VDD
2-pin RC
oscillation | IDDCOP(1) | Fig-2 fose=850kHz (TYP) VDD 15 4 mA
' VDD=4to 6V
IDDOP(2) | Fig.2 fose=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@) | Fig.3 4MHz, 1/4 predivider | VDD 20 4 mA
‘ VDD=41to 6V
IDDOP(5) | Fig.3 400kHz VDD 1.0 25 mA
IDDOP(6) |Fig.3 800kHz VDD=4to 6V | VDD 15 4 mA
Externat 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 §V
Standby IDDst Output Nch Tr.OFF VDD=6V| VDD 0.05 10 RA
mode Port=VDD VDD=3V| VDD 0.025 5 BA
Osciilation :
characteristics
Ceramic OSC
Frequency fCFOSC | Fig.3 fo=400kHz 0O5C1,05C2 | 384 400 416 kHz
. *5) Fig.3 fo=800kHz,VDD=4 to 6V| OSCI, 05C2 | 768 800 832 kHz_
Fig.3 fo=1MHz VDD=4to 6V} OSC%, O5C2 | 960 1000 1040 kHz
- Fig.3 fo=4MHz,1/3 predivider| OSC1,05C2 | 3840 | 4000 | 4160 | kHz
7 1/4 predivider VDD=4 to 6V
Stable time | tCFS Fig.4 fo=400kHz 10 ms
Fig4 fo=800kHz,1MHz,4MHz, 10 ms
1/3 predivider, 1/4 predivider
VDD=4to0 6V :
2-pin RC fMOSC Fig.2 Cext=220pF + 5% 0SC1,085C2 | 619 850 1144 kHz
oscillation Fig.2 Rext=4.7k(21% e
Frequency VDD=4to 6V -
Fig.2 Cext=220pF5% O5C1,08C2 | 305 | 400 546 kHz
Fig.2 Rext=12kQ+t1%
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 | Portof 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=VSS 10 pF
Serial Clock :
Inputclock  [tCKCY(D) | Figé VDD=4to6 | SCK 30 Hs
cycle time SCK 120 ' Ls
Output clock  [tCKCY(2) | Figé SCK 64 x TCYC 1S
cycle time (*6)
Input clock "L" {tCKL(1) | Fig6 VDD=4to6 SCK 10 s
level pulse width ‘ | €K 40 us
Onput clock "L" [tCKL(2) | Figé 5CK 32x TCYC ps
level pulse width
Input dock "H" [tCKH(1) | Figé VDD=4to 6 SCK 1.0 ps
level pulse width SCK 40 Hs
Onput clock "H" [tCKH(2) | Fig6 5CK ' 32x TCYC Ms
level pulse width
Serial input ]
Data setup time [tICK Specified for T of SCK SI 05 : it]
Data hold time |tCKI Fig.6 sl - 05 ' is
Serial output
Qutputdelay |tCKO Specified for IVDD=4 to6 |- SO 05 | us
time 1 of SCK Nch OD only, S0 20| ps
External 1kQ,
External 50pF, Fig.6
Pulse output
Period tPCY Fig.7 ) | PEO 64 x TCYC s
"H"level pulse |tPH TCYC=4 x System clock PEO 32xTCYC s
width Period, Nch OD only, £10%
"L"level pulse | tPL External 1kQ, External 50pF | PEO 32xTCYC us
width #10% |-

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

(*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 OSC1 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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Fig. 3 Ceramic Resonator Oscillation Circuit
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Fig. 4 Oscillation Stabilizing Period
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Table 1 Constants Guaranteed for

Ceramic Resonator O5C
4MHz (Murata) Cl 33pF£10%
CS5A4.00MG c2 33pFi10%
CST4.00MGW (built-inC) | R 00
4MHz (Kyocera) Cl1 33pF+10%
KBR4.0OMSA C2 33pF+10%
KBR4.OMKS (built-in C) R 1}9]
1MHz (Murata) C1 100pF+10%
CSB1000] C2 100pF£10%
R 2.2kQ
1IMHz (Kyocera) Ci 100pF£10%
KBR100OF C2 100pF+10%
R 0Q
800kHz (Murata) C1 100pF+10%
C5B800J C2 100pF+10%
R 2.2kQ
800kHz (Kyocera) C1 100pF£10%
KBRSOGF c2 100pF£10%
R 0Q
400kHz (Murata) C1 220pF+10%
CSB400P C2 220pF10%
R 2.2kQ2
400kHz (Kyocera) Cl 330pFx10%
KBR40OBK C2 | 330pF£10%
R 0Q -
cKeY
ICKL fOKH

I

ticK| tcKI

sl Input data

50 ><I

Qutput dala X

RES

7

Fig. 5 Reset Circuit

CRES (=0.11 F)

{Note) When the rise time of the power supply is 0,
the reset time becomes 10ms to 100ms at
CRES=0.1uF. If the rise time of the power
supply islong, the value of CRESmustbe |
increased so that the reset time becomes
10ms or more.

Fig.6 Serial Input/Output Timing

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

Fig. 7 Pulse Output Timing at Port PEQ
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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 RCOSC
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°Cto +85°C :
External constants Cext =220 pF
Rext =12kQ
305 kHz < fMOSC < 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

* Ifany other constants than specified above are used, the range of Rext=3k( to 20k£2,
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.

IMOSC-Rext
1.5 \
\ \\ These characteristic curves are .
1000 NG A given for refarence only without: !
g ~ N N gurantee. _ i
7 N -
. '
v 6 g
Z s g
O i
8 4 % \ \ i
= !
3 \\ \\
> \\ N
N \ N
¥DD=5 (V) \ \
Te=25 ) '
100 b—r-_t— AV |
2 3 4 5 " 10 2 3 45 100 i

Rext [k}

Fig. 8 RC Oscillation Frequency Data (Typ.)

J— . i

i
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——

[LC6543F, LC6546F | N
1. Absolute Maximum Ratings at Ta=25°C, VS5=0V
Parameter Symbol Conditions Pin Limits unit
Maximum VDD max vDD 0.3t0+7.0 A%
supply voltage .
Output voltage | VO 0sC2 Allowable up to v
voltage generated
Input voltage | VI(1) 0OsC1('1) 0.3 to VDD+0.3 vV
VI(2) TEST, RES -0.3 to VDD+0.3 v
Input/cutput | VIO Port of OD type] -0.3to+15 v,
voltage VIOR2) Port of PUtype | -0.3t0 VDD+0.3 \'s
Peak output IoP 1/0 Port -2t0 +20 mA
current
Average output| 10A Per pin over the period of 1/0 Port -2 to +20 mA
current 100ms
SIOCA(L) Total current of PCOto 3, PCOto3
PDOto3,PEOto3  (*2) PDOto 3 -15 to +100 mA
PEO to 3
JIOA(2) | Total current of PFOto 3, CROto3 FIO
PG0to 3, PAQto 3, PIO (*2) PGRto3 -15 to +100 mA
PAOto3
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 -40t0 +85 *C
temperature
Storage Tstg -85 t0+125 °C
temperature
2. Allowable Operating Conditions at Ta=-40 to +85°C , VS5=0V, VDD=45 to 6.0V
Parameter Symbol Conditions Pin Limits
min. |{typ] max. unit
Operating vbD VDD 45 69 v
supply voltage .
Standby supply| VST RAM, register hold (*3) VDD 18 6.0 A
voltage -
"H"-levelinput | VIH(1) Output Nch Tr. OFF Port of OD type | 0.7VDD) +135 v
voltage (except 10)
VIH®@) Cutput Nch Tr. OFF Port of PU type | 0.7VDD vDD \Y
(except 10)
VIHG3) | Output Nch Tr. OFF INT, 5CK, 1, 10 | 0.8VDD +135 v
of OD type
VIH@) Output Nch Tr. OFF INT,'SCK, S1, 10 | 0.8VDD VDD v
of PU type
VIHG) RES 0.8VDD VDD A
- VIH(®) External clock mode 0sC1 0.8vDD VDD Vv
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Parameter Symbol Cénditions —] Pin Limits
] min. | typ.| max. unit
"L*levelinput | VIL(1) Output Nch Tr. OFF Port VSS 0.3vDD Vv
voltage VIL(2) Output Nch Tr.-OFF INT, 5CK, 51 NES] 0.25VDD \J
.| VIL®®) External clock mode 0OsC1 VSS 0.25VDD Vv
VIL{4) TEST VS 0.2VvDD \Y
VIL(5) RES Vss 025VDD| Vv
Operating for 200 4330 kHz
frequency (Teye) 20) (0.92) (s)
(Cycle time) '
External clock
conditions
Frequency text’ OsC1 200 4330 kHz
Pulse width textH, textl{ / Fig.1 1 osc1 €9 ns -
Rise/fall time - | textR, textF 05C1 50 ns
Oscillation guar-
anteed constants :
ceramic Fig.2 See Table 1.
~ resonator OSC

3. Electrical Characteristics at Ta=-40 to +85°C, V55=0V, VDD=4.5 to 6.0V

Parameter Symbol Conditions Pin Limits
min. typ. | max. | unit
"H™-level input | ITH(I) Qutput Nch Tr. OFF Port of QD type +5.0 RA
current (including OFF leak
current of Neh Tr.)
VIN=+13.5V
IIH(2) External clock mode, 05C1 : +1.0 HA
VIN=VDD
"L"Jevel input | LL{D) Cutput Nch Tr. OFF Port of CD type| -1.0 pA
current . VIN=VSS :
- 1IL(2) Output Nch Tr. OFF Portof PUtype | -1.3 | -0.35 mA
VIN=VSS
1IL(3) VIN=VSS RES 45 -10 pA
L External clock mode, 0sC1 -1.0 A
VIN=VS5
"H"-level output| VOH(1) IOH=-50uA Port of PU type | VDD-1.2 \J
voltage | VOH(2) JOH=-10pA Port of PU type |VDD-0.5 v
"L"-level output | VOL(I) IOL=10mA Port 15 A
voltage . VOL(2) IOL=1ImA, IOL of each Port 0.5 AY
port : ImA or less
Hysteresis VHIS RES,INT,5CK 51 0.1VDD v
voltage OS5C1 of schmitt
type (*4)

No. 4364-19/49

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5782545/LC6543F.html

_ LO6543N/F/L, LCESAEN/FIL_

Parameter Symbol Conditiens ’ Pin Limits
min. typ. max. | unit

Current
dissipation _ ,
Ceramic IDDOP(1) | Fig.2 4MHz VDD 25 6 mA
resonator OSC *1 .
External clock | IDDOP(2) | 200kHz to 4330kHz VDD 25 6 mA

*1 Output Nch Tr. OFF at

Operating mode
Port=VDD

Standby mode | IDDst Output Nch Tr. OFF

' VDD=6V | VDD 0.05 10 RA

Port=VDD VDD=3V |VDD 0.025 5 BA

i | Oscillation
characteristics
Ceramic
resonator OSC
Frequency fCFOSC Fig.2 fo=dMHz (*5) 05C1, OsC2 3840 4000 4160 kHz
Stable time tCFS Fig.3 fo=dMHz 10 ms

Pull-up
resistance .
I/Oportpull- | RPP VDD=5V |Port of PU 14 kQ
up resistance . type

External reset .

* characteristics
Reset time tRST See Fig. 4.
Pin capacitance | Cp f=1MHz, other than pins 10 pF
to be tested, VIN=VSS

Serial clock
Inputclock | tCKCY()| Fig.5 SCK 3.0 ps
Cycle time ‘
Outputclock | «CKCY(2) | Fig.5 64 x TCYQ us
Cycle time ("6)
Inputclock | tCKL(1) Fig.5 5CK 1.0 . us
"L"-level pulse '
width
Qutputdock | tCKL(2) Fig.5 SCK 32 x TCY( ks
"L"level pulse
width
Input clock tCKH(1) | Fig.5 SCK 1.0 ps
"H"-level pulse T
width
Qutput clock | tCKH(2) Fig.5 SCK 32 x TCYQ s
"H-level pulse ‘
width

Serial input

Data setup time | tICK Specified for 1 of SCK sl 05 us

Data hold time | tCKI Fig.5 SI 05 us

l

A
~

No. 4364-20/49
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Pdrameter -Symbol Conditions Pin Limits

min.| typ. max. | unit
Serial output ‘
Output delay | tCKO Specified for | of SCK SO 0.5 s
time Nch OD only, External 1kQ R
' External 50pF , Fig. 5
Pulse output .
Period tPCY Fig.6 PEO 64 x TCYC us
"H"Jevel tPH TCYC=4 x System clock PEO ‘ 32xTCYC Bs
Pulse width | _ Period +10%
“L"level tPL Nch OD only, External 1kQ | PEO ' 32xTCYC Hs
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) fCROSC ; Oscillatable f}equency.

(*6) TCYC=4 x System clock period

0SCt (OSC2)

OPEN
Extarnal clock

text

Fig.1 External Clock Input Waveform
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Lower limit of

QSC1 0sc2 operating VDD

§ A ov
) 0SC

U P2 NANNNNNY

cgratz!c
— ___ fesonator )
c1 c2 < - > Stabilized OSC
%7_ Unstabilized
‘ TIT- 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% o
CSA4.00MG - [ c2 | 33pFz10% RES
CST4.00MGW (uilt-in C) R on CRES (0.14F)
4MHz (Kyocera) C1 33pF £ 10% )
KBR4.OMSA 2 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=0.1uF. If therise time of the power
supply is long, the value of CRES must be
increased so that the reset time becomes
10ms or more.
EKeY

N
) 4

' oKL foKH_ 0.8V0D
< € > XI 0.25V0D
SCK —
\ T N

| T

ticK| ok Voo
L |

“ Load circult  TkR2
sl >< L Input &E:F(
CKO
P

s0 P Output data ><: ;E

Fig.5 Serial Inut/Output Timing

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

Fig.6 Pulse Qutput Timing at Port PE0
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[LC6543L,.LC6546L1

1. Absclute Maximum Ratings at Ta=25°C, V55=0V

Parameter

Symbol Conditions Pin Limits unit
Maximum VDD max VDD 0.3t 70 v
supply voltage
Output voltage | VO 0sC2 Allowable up to \)
voltage generated
Input voltage VI(1) 0OsC1 (*1) -0.3t0o VDD+0.3 v
' V1) TEST, RES -0.3 to VDD+0.3 v
Input/output | VIO{1) Port of CD type| -0.3to+15 \
voltage VIOQ2) Port of PUtype | -0.3 to VDD+0.3 v
Peak output 0P 1/0 Port ~2 to +20 mA
current
Average output| IOA Per pin over the period of 1/0 Port -2 to +20 mA
current 100ms
YIOA(1) | Total curren of PQDto 3, PC0to 3
PP0to 3,PEOto 3 (*2) PDOto 3 -15 to +100 mA
PEOto 3
ZIOA() Total curren of PF0 to 3, CRta3 PIO
PGOto3 PAOto 3, PI0 PGOto3 -15to +100 mA
*2) PAOto3
Allowable Pd max(1} | Ta=-40 to +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 t0 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) Qutput Nch Tr. OFF Port of OD type |0.7VDD +13.5 A%
voltage (except 10)
. VIH(2) Qutput Nch Tr. OFF Portof PUtype |07VDD| _ | VDD v
(except 10)
VIH(E3) Output Nch Tr. OFF INT, SCK, 51,10 |0.8VDD +135 | V
‘ of OD type '
VIH(4) Output Nch Tr. OFF TNT, SCK, S, 10 |0.8VDD VDD | V
of PU type
VIH(G) RES - 0.8VDD vbD |V
VIH(6) External clock O5C1 0.8VDD VDD v
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Parameter Symbol Conditions Pin Limits
min. |typ] max, unit
*L"-level input | VIL(1) Cutput Nch Tr. OFF Port VS5 02VvDD| V
voltage VIL@) Output Nch Tr. OFF INT, SCK, 8l NS 02VDD}{ V
VIL(3) External clock 05sC1 VS5 0.15VDD|] V
VIL{4) TEST V8s 02VDD| V
VIL() 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, the 1/3 or 1/4 0sCl1 100 ns
Rise/fall time | textR, textF }{ predivider option is selected.| OSC1 100 ns
Oscillation
guaranteed
constants
2-pin RC Cext Fig.2 05C1, 0SC2 220+ 5% pF
oscillation Rext 1221% ki)
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) Qutput Nch Tr. OFF Port of OD type +5.0 BA
current (including OFF leak current
of Nch Tr.)
VIN=+13.5V
ITH(2) External clock mode, 0sC1 +1.0 pA
VIN=VDD
"L*Jevel input | IIL(1) Output Nch Tr. OFF Portof OD type| -1.0 HA
current VIN=VSS
1L Output Nch Tr. OFF Port of PUtype | -1.3 | 0.35 mA
VIN=VSS
L) VIN=VSS RES 45 | -10 pA
JH L] External clock mode, 01 -1.0 RA
VIN=VSS :
"H"-level output - VOH IOH=-10pA Port of PU type | VDD-0.5 v
voltage
"L*-level output| VOL(1) |IOL=3mA Port 15 v
voltage VOL(2) [IOL=1mA, IOL of each port: |Port 0.4 v
1mA or Jess
Hysteresis VHIS RES,INT,5CK 8! 0.1VDD v
voltage 05C1 of Schmitt
| type (*40)
No. 4364-24/49



http://elcodis.com/parts/5782545/LC6543F.html

. LCB543N/F/L, LCEBS46N/F/L

Parameter Symbol Conditions Pin Limits
min. | typ. |max. unit
Current Output Nch Tr. OFF at

dissipation operating, Port=VDD

2-pin RCOSC | IDDOP(1} | Fig2 fO5C=400kHz (TYP) | VDD 1.0 4 mA

Ceramic OSC | IDDOP(Q2) | Fig.3 4MHz, 1/4predivider| VDD 20 4 mA

IDDOP(3) | Fig.3 4MHz, 1/4predivider| VDD 05 1 mA
VDD=2.2V

IDDOP(4) | Figd 400kHz VDD 10 25 mA

IDDOPG) | Fig3 800kHz VEbD 1.5 40 mA

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

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

characteristics

Ceramic O5C

Frequency fCFOSC Fig.3 fo=400kHz 0sC1, 05C2 384 400 | 416 kHz

(*5) | Fig.3 fo=800kHz 0sC1, 0sC2 768 800 | 832 kHz
Fig.3 fo=1MHz" 0Os5C1,05C2 960 1000 | 1040 kHz
Fig.3 fo=4MHz, OsC1, 05C2 3840 | 4000 | 4160 kH=z
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 i

Frequency fMOSC Fig.2 Cext=220pFt5% O5C1, O5C2 284 400 546 kHz
Fig.2 Rext=12k£x1%

Pull-up

resistance

I/Oportpull- | RPP VDD=5V | Port of PU type 14 kQ

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

Downloaded from Elcodis.com electronic components distributor
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- Parameter Symbol Conditions Pin Limits
min. typ- max. | unit

Serial clock
Input clock tCKCY(1) Fig.6 SCK 120 |- Ks
Cycle time ‘
Outputclock | tCKCY(2) | Figé SCK ' 64 x TCYC ps
Cycle time . . (*6)
Inputclock | tCKL(1) Fig6 SCK 40 ps

| "L"level
pulse width
Output clock | tCKL(2) Fig.6 SCK 32 x TCYC us
"L"level '
pulse width .
Input clock tCKH(D Fig.6 SCK 40 us
"H™-level
puise width
Outputclock | tCKH(2) | Figé . 5CK 32x TCYC ps
"Hlevel : :
pulse width
| Serial Input »

Datasetup | tICK Specified for 1 of SCK 51 05 s
time
Data hold $CKI Fig.6 SI 05 us
time

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

: Fig.6 External 50pF

Pulse output
Period tPCY Fig.7 PEQ 64 x TCYC us
"H"level tPH TCYC=4 x Syster clock PEO 32x TCYC us
pulse width Period +10%
"L"level tPL Nch OD only, External 1kQ} PEO 32xTCYC Hs
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

No. 4364-26/49
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0SC1

(0SC2)

External clock

|
OPEN

Fig. 1 External Clock Input Waveform

0sC1 oscz
én
-3
c1 rsonmio
I 777

Ccz2

Fig. 3, Ceramic Resonator Oscillation Circuit

QsC

Lower limit of
operating VDD

AN

» Stabilized OSC

" Unstabilized

OSC peried
tCFS

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

Ceramic Resonator OSC
4MHz (Murata) a1 33pF+10%
CSA4.00MGU C2 | 33pF:10%
CST4.00MGWU (built-in C) R 0Q
1MHz (Murata) Cl | 100pF+10%
CSB1000] C2 | 100pF£10% RES

R 2.2 CRES (0.1 uF)
1MHz (Kyocera) Cl | 100pF£10% .
KBR1000F C2 | 100pFt10%

R 0Q S
800kHz (Murata) Cl | 100pF£10% Fig.5 Reset Circuit
CSB800J ‘ C2 | 100pFx10% ,

R 2.2k (Note) When therise time of the power suppiy is 0,
800kRz (Kyocera) C1 | 100pF+10% the reset time becomes 10ms to 100ms at -
KBR8OOF C2 | 100pF+10% CRES=0.1pF. 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 | 220pF10% 10ms or more.

R 2.2kQ
400kHz (Kyocera) C1 | 330pFt10%

KBR400BK C2 | 330pF+10%
R 0Q

tokey

oK, fCKH >< 0.8VDD

o = - > ;_______; 0.2VvDD

N {] N
tick| K1 voo
Load it 1k
Sl InptA data
50pF

SO

;; - l )

Flg. 6 Serial Input/Output Timing

tPCY <
>

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

Fig.7 Pulse Qutput Timing at Port PEQ
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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°C to +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(2 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
15 ‘\
\\ \-\ These characteristic curves are
1000 \\ N given for relerence only without 4
8 N \\ Y guraniea. 7
2 ~ \\ S ' -
— ™
EEE NS
2 ) =3 E-P
3 AN
: X \\\\
2 NN -
N ‘\ N j L
e " yoDss ) \ \\ e
100 Tl-lﬁt:) 1 R \ o
2 3 45 10 2 3 45 100 R

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

The 1.CB543/46 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 circuit 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 —

® Releass 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 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 PA3 s 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.

No, 4364-30/49
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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 inftiate/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 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 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 occurs 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 seria) 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"‘
e
: REG H—
100v LT
AC R1(50)
power
source- cr
1 {up 10 Voo
R2(10k) 17 LCE543/46
PX X{Note)
R3{47K) [ § Yoo
R (500K}
- {TYP)
RES
Vss

R

{Note) Nermal input ports other than PA3

Fig. 2-1. Sample application — (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

Indeterminate l Reset- X Normal mode X Reset X Normal mode @- | Resst X Normal rnode

7 .

(a) Power ON reset (b} Instantaneous Instantaneous break (m)
break (i), {ii) HALT instruction

\ e v
HALT mode
Normal mode ’@ ---------- e ~J( Reset X Normal mode’

- r

(e} Return from power failure 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} At the time of power-ON reset

After power rises, a reset occurs automatically 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
VDD range is entered.

No, 4364-32/49
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{b) At the time of instantaneous break

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

threshold level V| } and the RES input voltage only meets V)|_:
- A reset oceurs in the normal mode, providing the same operation as power-ON reset.

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

{1il) When both of the Pxx input voltage and RES input voltage meet V| :
When two pollings do not regard the Pxx input veltage as “L'' level, the HALT mode is not entered
and a reset occurs.
When two pollings regard the Py 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 cccurs, releasing the standby mode,

2.14. 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't rise time. (R: ON-chip resistor,
500kohms typ.}

Make the V* rise time shorter {up to 20ms},

R1and C1 . ‘ :

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

RZ and R3

Make the “H"-level |nput voltage applied to the Pxx pin egual 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|L (because release by reset is not available after the HALT mode is entered by instantaneous break),
R5 and R6 '

Make V¥ [VBE*0.6V is obtained by R5 and R6} when the reset circuit waorks {Tr ON) more than {operating
Vpp min + VF of diode D1}, Observing this note, make Vtag |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 faifure 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

Design the program so that port Ap 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 polling
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.

No. 4364-33/49

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5782545/LC6543F.html

LCB543N/F/L, LCBBAEN/F/L

2-2-1, Sample application circuit — {2} {No instantanecus break in power source)
Fig. 2-3 shows a sample application where the standby function is used for power failure backup.

Y eiea

source

Voo

PXX(Note)
(SENSE)

LC6543/46
Voo

R {500k}
(TYP)
AES

Vss

{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 maode is roughtly

divided as follows:

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

TVes T~ - f----- -
-
é@ / Vin AES
Vi P,
/ Pxx I xx_
Indeterminate Reset Nermal mode

r

Power-ONYrese: \
Py y="L" is detected.

v+
AES R

LY e - S
=y v —— V+TAON
[9 [=1+] \
\ — e e, {1 e
) \\.--‘PX)_‘ i -~
. !
Vi PXXT— 4 ’
A i
\ i
- Y - _,_‘( /.

-~
HALT mode
Normal mode f§~=—= ==~ — - e m e —{  Resat Normal mode
\, — )
Return from power fajlure backup.
HALT instruction Py x="H" is detected.

VHTRON: V+ value when TR1 s turned ON/OFF.

Fig.2-4. Operating waveform in sample application circuit — (2) ‘ , 7
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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
Py x="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, releasing 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 VjH on the Py, PXX="L" may
be program-detected, deciding program start after initial reset,

2-2-4, Nates for design of sample application circult — (2}

e ' R2and R3
Fix the R2 value so that R2>» R1is yielded and fix the R3 value so that Ig of TR2 is limited.
o 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: :

No, 4364-35/49
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2.3, Sampie application 3 where the standby function is used for power failura backup,

2-3-1. Sample application 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.

. v+
‘ [Req } P
100V %7 I : o1 -
AC

power Voo
source RXX(Note)

01 A2 (SENSE)

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

R (500k)
Ao < b2 __{TvP)

{10Kk) £ RES

702 (%1 F)
RS Vsg
(82k)
‘ i % ‘
M ) TR1 h
, : ARG o
{Note} Normal input ports other than PA3 (12k)

Fig. 2.5. Sample application — (3) where tha 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:

(§1] Power-ON resst
{2) Instantaneous break of main power source
{3) Return from power failure backup

_____ _S ——“ﬁ-,.r'_—__n——--__-"\r—--_.____’—_____———'
— T /,—- T T e —
— \ v | [ -
)

\vll / / ViH Pxx ‘\‘1 ¥ s
it Pxx v+ _\A’:
oo LT I o L

o A |

Normal mode §  Reset WNormal mode X R"'*LW Normal made m—--{ Reset WNormal mode
Y [ S [ J

e v hd
(1) Power—ON reset \ (2) Instantaneous 2} lnﬂanta‘a‘qeous\ -
i ¢éak Py x="H" is detected
Pyx="L" Is detected break {i], (il} break {iii} XX i

Py x="H"is detected, HALT instruction
{Pxy="L" is detected.)

. —
[ = e

Vin Pxx

Normal mode
(3) Return from power l N
HALT instruction (Pyx="L" Is detected.) failure backup Pyxm="H" Is detected.

VH+TRION: V+ value when TR1 is turned ON/OFF
VHraaoN: V+ value when TR3 is turned ON/OFE

Fig. 26. Operating waveform 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
(1) When the Pxx input voltage does not meet V| (the PxX input level does not get lower than input
threshold lavel V|) 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.
{il) When both of the P x input voltage and RES input voltage do not meet V) :
The program continues running in the normal mode,
{iii) When both of the P input voltage and RES Input voltage meet V|L:
When two poliings do not regard the Py input voltage as “L" {evel, 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} 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)

® R3
Bias resistance of TR2
® R7 and R8
Fix the R7 and R8 values so that TR3 is turned ON/QFF at approximately 1.5V of V+.
Other notes are the same as for sample application circuit —{1)

2-3-B, Notes for software design
Same as for sample application circuit — (1)

2-4, 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.

2.5, 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 serlal clock:
Transfer starts when it is ready on both sides. When transfer is not ready on the other side, the HALY
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 {(RSIQEND) 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 so 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 |mmed|ately 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, LCB5PGA3/46), the
- following must be observed. ‘

Function

Item

Classi-
fication -

Mass-production chip

Evaluation chip

Notes for evaluation

2-pin O8C"

Plg and OSC2 share one pin
(P1p/OS8C2). Either of them

is selected exclusively by user

option.

When 2-pin OSC is selected,
Plp/OSC2 pin provides OSC2
and performs no function of
Plg port. Data input to
Plp/0SC2 by mistake is always
read as “'0"".

Evaluation chip has Plg and
0SC2 separately. Pin required
for option is selected as requir-
ed. Even when OSC2 pin is
selected by option, Plp circuit
is. present and functions as
complete port Plg.

Since input/foutput at Plg on
evaluation chip results in dif-
ference between evaluation chip
operation and mass-production
chip operation, input/output at
Plg is prohihited.

OsC
divider

3 selections {1/1, 1/3, 1/4)
by option

3 selections {1/1, /3, 1/4)
available by 2 pins of DIV
pin, 30R4 pin.

DIV pin, 30R4 pin must be set
according to option specified for
mass-production chip.

Ports C, D
output
level at
reset
mode

Notes for aption

Ports C, D can be brought to
“H" or L in a group of 4
bits.

Port C and port D can be
brought to “H" and “L"” by
CHL pin and DHL pin respec-
tively.

CHL pin and DHL pin must be
set according to option specified
for mass-production chip.

Port
output
configura-
tion

| PU/OD

PU or OD can be selected
bitwise,

Only OD without PU.

[LC6594-applied evaluation)
External resistor {10kohms) on
evaluation board must be connect-
ed to necessary port.
[Piggyback-applied evaluation]
Resistor must be connected to
necessary port on application
board.

PU
resistor
configura-
tion

PU resistor brought to Hi-Z
(Pch Tr to turn OFF) at “L"
output mode.

PU resistor, being external resis-
tor, whose impedance remains
unchanged at *’L’’ output mode.

For mass-production chip, leskage
current only flows in Pch Tr
at “L’” output mode; for evalu-
ation chip, current continues
flowing in PU resistor at "L
output mode.
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Item

%[catiit;n '

Function

Mass-production chip

Evaluation chip

Notes for evaluation

0sc
constants
-1

Notes for OSC

[2-pin RC OSC]
Catalog-guaranteed
provide OSC at frequency
specified in catalog.

constants |

[2-pin RC O5C]

Different from mass-production
chip in circuit design and
characteristic.

[2-pin RC OSC]

Frequency must be adjusted to
0OSC frequency of mass-produc-
tion chip by adjusting variable
resistor.

[2-pin ceramic resonator OSC]
Catalog-guaranteed constants
provide OSC at frequency

“specified in catalog.

[2-pin ceramic resonator OSC]
Different from mass-production
chip in circuit design and

“characteristic,

Wiring capacitance may provide
unstable OSC.

[2-pin teramic resonator 05C]
External constarts must be fine-
adjusted according to service
conditions.

0sC
constants
-2

[2-pin ceramic resonator OSC]
Feedback resistor is contained.

[2-pin ceramic rescnator OSC]
No feedback resistor is con-
tained,

{2-pin ceramic resonator GSC]
For evaluation chip, feedback
resistor of tMohm must be
connected externally.

0sC
fregquency

CSC frequency characteristic
as indicated In catalog.

Different from mass-production
chip in circuit design, and
characteristic.

Operating
current,
standby
current

Notes for electrical -

characteristics

Current characteristic as indi-
cated in catalog.

Different from mass-production
chip in circuit design, and
characteristic.

Operating
voltage

Supply voltage range as indi-
cated in catalog.

Evaluation chip’ must be also
used at Vpp=bV15% at which
EPROM, other LS| are used.

Operating
temper-
ature

Temperature range as indi-
cated in catalog.

Evaluation chip must be used at
10°C 10 40°C,

Port A
input
voltage

Nates for operating conditions

Inputfoutput configuration of
normal threshold input.

Input voltage as indicated in
catalog.

Input/foutput configuration of
low threshold input.

Different from mass-production
chip in input/output configura-
tion.

ES, CS rmust be used to evaluate
characteristic in detail.

The standby current cannot be
evaluated in detail. However, the
standby current can be confirmed
roughly in the manner discussed
later., Be sure to confirm the
standby current,

Type No.
setting -

LC6543/46 differ in ROM,
RAM capacity.

RAM capacity is set by RAMC
pin according to Type No,

SW3-2 on evaluation board is
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
Ba sure to confirm whether or not the LS| enters the standby mode when the standby conditions are satisfied.
{i) When the 0SC1 and 0SC2 oscilfation 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 LS1 is in the operating mode, more than some 100ptA current is transmitted. When in the standby
mode, the current of the ipp is 150iA or less if the DIV, 30R4, CHL, DHL and RAMC are zll 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 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 mode, .

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 capacitor
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 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-productlon
* LCB5PGA3-A/46-A chip | cosa3N/F/L
« LCB5PG43/48 LCB8546N/F/L
OSC1| Ieime | 0SC2 =] 0502
iy
—0— +—ig—
o1 =Ceramic 1L, cmiZCeramic Lpns

J'resonator;l, j;resonatoi

i) ' {ii) -

2-pin Ceramic Resonator Oscillation Circuit for
Evaluation Chip and Mass-production Chip

No. 4364-40/49
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Table of Ceramic Resonator Osclilation Constants when the EVA-TBE543/46 is used

Evaluation chip {*}
Ceramic resonator Mas-production Including capacitance of Ineluding no capacitance of
chip C1=C2 standard cable standard cable
Cl=C2 R Ci=C2 R
AMHz CSA4.00MG  (Murata) 33pF BpF 0 ohm 33pF 0 ohm
KBR4.0M {Kyocera) 33pF 10pF 0 obm 33pF 0 ohm
{CSB1000D used)
C5B1000K {Murata) 82pF 0 ohm 220pF 0 ohm
iMHz 220pF '
KBR10ODGH  {Kyocers) 100pF 82pF 0 ohm 220pF 0 ohm
{CSBBOOD used)
CSBBOOK {Murata) 220pF 0 ohm 220pF 0 ochm
BOOkHz 220pF
KBRBOOH {Kyocersa) 220pF 150pF O ohmy 160pF 0 ohm
‘ CSB400P {Murata) 330pF 470pF 0 ohm 470pF 0 ohm
400kHz KBR400B ]
{Kyocera) 330pF 390pF 0 ohm 330pF 0 ohm
KBR40OH

(*) 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 capacitence of the cable is Included A .
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 1o use the piggyback chip {LCE5PG43/46-A)

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

g8 LCO5PO43-A/40-A
gs
S
PBROOE®
- [+
o8B . 5243
2825535
101016J0101010)
@Vm 27 Voo @
A2 Veo
PEIO ?.ﬁ......,..\"‘, ............. @ 30{) PE2 i E p
Voo 2 QD o = @apee dzs :b
prosst (] 30 "6 A8 Ghnpreo das +h
PFI/sol 4 A% a9 27D r03 dz ih
PF2/SCRD 5 (§) A4 Al @# P P2 g2 s
FFafm?Esd)M Vs @253:;!) Oz eh
PGDE?Az Mu@H] o2 1
POIES S T 23 Po3 gz 8l
pazgfs @A S ¥is @22y pe2 d=z 23
pa3 [J10Q) A0 g2 07 Gaifiror g2 10
PaoQUipoo  a[3] | |08 @2pPPCo f20 up
AL 12y by - os @19 PTES g it
pazflia g 2 2,18 [ Vas 18 »p
PA3E14®?2 ;:E o g" ) TEST En 2 2 % up
povesca s @ s EELI— 2 Preposen de B E B wsp
PAD2 ‘ PAD1
TOP VIEW BOTTOM VIEW

" PAD1: Power supply pad
PAD2Z: Mounting pad for oscillation circuit components

el || 1

ome p

* 48.0

[EETERTTORLLL

3;1@1@1elomxexexexemxexem

| sy
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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 intef 2732,
2764 or their equivalents.

EPROM (2732 or 2764) for program data

TN

o 5 RPOOOROOOOROROO
o -]

o o IJ:l]

[+] [\ W]

o o

o o ‘

ol~0 brreorToe

(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 cireuit to provide the EPROM with the current .

externally.

a) At the factory shipment, the EPROM uses the same power supply cireuit 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 s 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 (QV) 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

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

+5Vv

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

(Note} 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 L.SIs if the voltage below the
Vgs level is applied to input pins and output pins, or if the voltage above the Vpp level is applied such pins.
The latch up problem may darnage 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 themt, the order is reversed. .

' No. 4364-43/49

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5782545/LC6543F.html

LCB543N/F/L, |.C6546N/F/L

(4} Switches and pad for option sefection
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 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

1000000

ot le

o/ T NSNS\
Pin 1 position
P 0 0
] O
/‘\___/
Switch 1 (P10} _..... Sets the P10/OSC2 pin to the port 10 for input/output,
Switch 2 (0SC2). .... Sets the PI0/OSC2 pin to the OSC2 pin for oscillation.
Switth3 (DIV)..... . . . L
Switch 4 (3ord). .. _}Selects the divide ration for the divider circuit.
Switch 5 (DHL) .. ... Select the output logic at the reset for port D.
Switch 6 {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 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 osc! : connected to the OSC1 pin of the LS1.
\/\ PI0/OSC2  : connected to the P10/OSC2 pin of the LSI,
m/c ) Vgs : connected to the Vgg pin of the LSI.
0 -

o Vss @
O
osc1 [3]

Pl0/
O oscz

0C 000

No, 4364-44/49
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(5} Option specification methods

a) Option specification method for oscillation circuits

Osclllation circuits can be selected by using the PAD2 and CPU-function setting switches.
{ i} Ceramic oscillation circuit

1 MQ

PI0/0SC2

Vss

» Connect the PI0/OSC2 pin with the OSC1 pin through an external
resistor of TMEL.

* For the oscillation constants of an application board, refer to the
catalog.

Fine control may be needed because the ideal RC constant will change
due to mounting conditions. ‘

* Switch 1 .. .Setit to the OFF side.

on Switch 2 . . .Set it to the ON side.

oer * The PI10/QSC2 pin can be used as OSC2 pin for oscillation.

(CPU-function setting switches )

(it} 2-pins RC oscillation circuit

-] Pl0/05G2
E‘ Vss
3 || ose

* No external component is required by the PAD2.

* For the oscillation constants of an application board, refer to the
catalog.
Fine control may be needed because the oscillation frequency of a
mass-production LS| might differ from that of the application board,

)
O

a
F

[TH

00600

* Switch 1 .. .Set it to the OFF side.
Switch 2 . . .Set It to the ON side.
* The PI0/OSC2 pin can be used as the 0SC2 pin for oscillation.

oFF

(CPU-function setting switches )

" {ili) Extarnal clock eircuit

P10/0SG2

* No external component is required by the PAD2,

ON * Switch 1 .. .Set it to the ON side.
Switch 2 . . .Set it to the OFF side.

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

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

ON

T + Switch 3 . . .Set it to the OFF side.
u_g Q D D D D oFF Switch 4 . . .S:t ;t tg eit:er sid:. )

C

]

(i~ 1/3 divider circuit

lj EI E B lj El |j - - Switch 3 . . .Set it to the ON side.
e OFF Switch 4 , . .Set it to the ON side.
{ii1} 1/4 divider circuit
I:l D a H D D I:I * Switch 3 .. .Set it to the ON side.
Switch 4 . . .Set it to the OFF side.
ol OFF

¢) Option specification method for the output [ogics 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 leve! of port D or C at the initial reset to “H*’' {output OFF in case of open drain output}

-~ nxwwn |W + Set switch 5 or switch 6 to the ON side.
D D D [] B 5 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".

- o moww an~ [N « Set switch 5 or switch 6 to the OFF side,
D D D D Q H [] * The output logic level of port D or C at the initiat reset
YAy oFF can be specified independently,

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

oN

E] Ij Ij lj Ij ﬁ . « Sept switch 7 to the OFF side.

[ OFF

T

Q

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

oN

[j EI [—j [j B  Set switch 7 to the ON side.

OFF

2

]

ol

F
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Symbol  Dmscription

LC6543, LC6546 SERIES INSTRUCTION SET (BY FUNCTIONS)

- AC 1 Accumulator MIDP]  :Memory addressed by DP t L1 1:Comant
ACt :Accumulator bit t PIOPy}F  : Inputfoutput port addressed by DP = :Transter and direcrion
CcF s Carry flag PC : Program countar + : Addition
CcTL :Control register STACK  :S1ack register - 1 Subtraction
oP : Data pointer ™ : Timer A :AND
E :E register TMF *Timer {internal] Interrupt request fisg v :O0R
EXTF t External interrupt request flag At, Ha, La : Working register ¥  :Exclusive OR
Fn iFlagbit n zF i Zero fiag
M i Mamory
k E Instruction code ¢ Status il
uE 11
Mrsmonic 3 i Funetion Description ? Femarks
D;06D504{D3D2D1 Do | [0 . wtfacted
CLA Ctear. AC i 100]000Q|1|1]ACc—0 The AC contants are cleared. 2F *1
cLC Cleas CF 1110|0001 [3]|1]CF~—D The CF contents are cleared. cF
E |svc Sev CF 1T111(oo00 1 |1]1jcF—1 The CF it sat. CF
8 |CMA Complement AC 1t110]1v 010141 ] fac—7EY The AC contents sre complemented, 2F
-» INC increment AC COO0O |1 1 1 Ol ]|AC—AC+ Tha AC contents are incramentsd +1. 2F CF
OEC Dacrement AC GO0 041 1 1 ¢ |1 |1 |AC—{Al)—1 The AC contents are decremented —1. ZF CF
Actate AC leflt ACo=—(CF}. ACa+ 1= | Tha AC contents are shifted feht through
RA
3 L thiough CF gooo0oloooy i 1 tAC o). CF —({ACH) the CF. 2F CF
TAE Transfer AC 10 E Q000100 ¥ 1} 111E—(AQ) The AC contents are transferred 1o the E.
=< Ixat Exchange ACwih E [0 0 0 01 1 0 1 |1 |1 fiaci=iE) et paannents and the E contertsare
& |inm increment M GO 1O 1 VOt |MmDPI—{MDPI)4+1 |The M{DP) comems ars incremanted +3. | 2F CF
i DEM Decrement M 001001 11111 IMDPY—{MODP)}—1 |Tre M{OP} conterms are dacremented ~1. | 28 CF
A singie bit of the MIDP) specified with
Eg SMBbit |Set M data bit 00001 08yBp|) |1 [MODP. ByBp} =1 B8 iswt.
A singla bit of tha M{DF] specitied with
gg AMBbi |Resel M dsta bit |00 101 088t |1 [MIOP.B1BI =0 |BlBois e, e 2F
N slm'w addition of tha AC contents and
AD Add M to AC 0110|0000 |t |1 {AC—AC+[MIDPI] |the MIDF) contents is performed and IF CF
the result is stored in the AC.
Binary uon of the AC, CF contents
ADC Add M 10 AC wahCF [0 6 1 0 0 0 0 0 |1 [1 [AC=IACHHIMIBPI) { oy MIDR) contemts ks performed and | zF  CF
) +(CF) the result is stored in the AC,
Decimal adjust AC )
DA 'n addition 111010110111 [AC—ACI+6 8 is sided to the AC contents. zF
Decimsl sdjust AC
DAS " Sublieclion 11301701 0|1 |AaC—~ACIH+I10 10 iz added 15 the AC contents. ZF
The AC contents and the MIDP cortents
EXL | Ex¢lusive or M toAC]Y 1 3 4 |0 1 0 1 {1]1|AC—({aC)¥v(miDP)) rnn:c:.‘::sh‘-on-dmdllntmnhnond 2F
1 3
. The AC contents and 1he MIDP] contents
AND And M 1o AC V1300111 |y [AC~AC) AlMiDP) ors ANDad and the result is tored inthe | ZF
B Tho. AC contants and the MIDF) contenty
k OR Or M 1o AC 111001 01 1]t |AC—aCivIMDP)) :\nORldmdﬂurwl!nﬁoredlnlhl ZF
The AC contants and the Ti{DP] comants
(o] Compase AC with M]T 1 1 1 |1 03 1 {1 44 | (MIDP) )+ 1AC)I+1 are campared and the CF and ZF are IZF CF
k wt/rot,
k C fson result | CF | 2F
MIDPI ) >1AC) | 0 3
L MIDPI) ={AC) 1 1
MIDP) ) <{AC) 1 o
F. ™
] TS The AC contents snd the immediate
] Cl data Fr:msg::”n\%.nnh g ? (l) g 'l '1 IO IO 2|2 1300 HIACHH] data Ifalylg are compared ard the ZF ZF CF
: atzlale and CF sre set/rasat,
Comparisonressll | CF 2F
I;l;|1|°>|AC' 0 0
Igbatstp =taCH] 1 1
Iylaly tp<<iACI] 1 0
LI gatafCompare DPL witn 100 1 0|1 1 0 0 [2]2}iDP)¥igizlylg | ThaDPy comentsand the immediats |
‘immediate data 0101 |lalgltg dats Iglgtyty are compared.
Load AC wnth Tha Immediate data 13lal lg is [oaded in
Ll dgata smmediate data 1100 Jialzlyigpl |V {AC=Eyiziy1g the AC. , ZF %t
S Store AC 10 M 0000|001 G| IM{DP «(ACE Tha AC contents are stored in the M{DF).
L © {Load AC {rom M oo10|o00 1 |1|r]Ac—(MmDP) The M{DP) contents are losded in the AC. ! ZF
XM data { Exchange AC with M.[1 0 1 0 [0 MagMiMpf1 |2 JACIS [M(DP)) mnﬁﬁ E?nm::ga:::d‘md lhﬂ"\’itlll ki
_s then modity OPw DPy—(DPyl ¥ DPy tontents are moditied with the ZF ol 0R,)
g with «mmediate dsta OMzM Mg contants of [DPyl vOMoM My, YONM, My
§ I Exchange AC with M|1 0 1 00 0 0 0 |1 |2 [{AC) S (WD) The AC contsnts and the MIDP] contents ———
are exchanged. ZF OF,, conietts ot
he Liers al inmryg
. 1o gt i
The AC contents and tha MIGF) Tre ZF it wiret
X1 Exchange AC wiih M0 1 1 1 |1 1 1 0 [1 |2 Hach = (MDPY) 5 cha nd then the ZF acxonting 4o the
% then incremen DPy DPL=1DP )} +1 f)?,‘_'"oom'ur;u' ire i':igc.r‘;n:mud 0, ik at DR, o).
- Tra TF i
XD Eachange AC wiih M1 1 1 1 |1 1 1 1 |1 |2 [1aCr= (MiD#)) T oty T MiChhe | zF e r—
1hen decremant 0P, DPL ~{DPL}—1 _tontents are decremented —1, rwh et iGF, -4
sed by the
RIBL  |Read 1able gats trom|G 11 O |0 0 1 1 [1 |2 | AC E—ROM PE whens ow-order 8 bis sre epiaced
program AOM {PCh_E. AC) wr'n:hA‘g.fd.E’ﬂ AGcontants are loaded in
11 and E.
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Inmruction code
] . Statug 1|
Mnsmonic = i Function Decriprion e thg Remarks
Di1Ds D Da D3 0204 Bp |2 {0 atfected
£ |10z eata]Losa 0Puwin Zewandl 1 0 0 0 13121140 |1 |1 JOP =0 Trw By 4nd BF L are Toaci with 0 and
[] DPe with imimoediate OPL~I31z211 10 the immaediste data ,‘3'2“'0 raspectively.
E data respectively
= PLHI data}load DPu with 0100 alznio |1}V [DPu=1a121t10 Tha DPy Is loaded with the immediate
. § immediate data dnslglolyip-
_a IND Increment DPL 11 10|v 3 v Q|1 [DPL+~tDPH The DP_ contents are incramentad +1, IF
g DED Decrement DPL T Y100 v v (1|1 DP~—iDP}—1 The DP | contents are decramented —1. | 2
% TAL Transter AC 10 DPC |1 2 0 3 JO 1 1 0 |1 [1 JDPL==1AC) The AC contents are transferred to the DP |
TLA Transter DPy 10 AC T 1101001 ||V |aC—DP1) The DP|_contents are transfarred 10 the AQ 7
-
g XAH Exchange ACwihDP« [0 O 1 00 0 1 1 |1 |1 [iacy=iDPH) mt:mmmxuﬁ ths DFy, contents are
XAl Exchange AC wih nie Th*:.\c oon':rm;nd the nonun: of
-E XA0Q working regisier At V11008001000 [tAC) S(AD) working register At are exchanged,
XAl vi10forioo(r |1 fiac =ian A1l arned one of A, A1 A2, A3
xA2 111 0F1 0i0 0 1|1 fran =iay gyt
XA3 1110 ‘I 150 Q|1 |1 {(AL) Z(AD)
§ XHa Exchange DPr with 2 The DTP'W contents and the tontems of
, [ working register Hs are exchanged.
?‘5 XHO wotling regisier Ha P10 1 {1,010 0 (1|7 [(DPH E(HDI Ha b assignad gither of HO or H1
gEl x vyt [ivio o {1 | [ ioPe SNy sccording 10 a.
EEI XLa Exchange DPL with a Ig.rk?',l‘ 0?":“:""_’.':"‘; :Td:-‘"“““ of
XLO  |workng regmier La F1 11 3 Jo{Glo o0 (1|1 0P SiLo) Un'ls amipret wither of L0 or L1 socording
XL : 11t [oi1io o |11 [iDPu =LY 108,
2 {SFB lag|Set tiag bit 0% 0 [B3B2B1Bo|1 |1 ]|Fn=1 The flag spacitied with ByB38, B Ik set.
E AFB flag| Raser {lag bn 000 {BaB2BiBo|t |1 [Fn =0 “Tha fag specified with BoBoB By is reset.| 7 ::h:n-»u'
ey -l
§ 'n"':,.;:‘:
Fr FapwFyy, Fiy
5 wfy
3 T IF b wtimn
& aceonding 18 the &
g D inchating +
. Ningle bit macifioe
! mlh et mie
= Bty
JMP addr | Jump 1 the current 10 1 1 0 1 PwPoPs |2 |2 | Pc +—~PuPePepiPeps|A jump 1o the sddrens- secilied
bank P1PgPsPy P3Py PPy PaPIPzPiPg | With Immediae dan PygPoPyPaPg
PgPaPyPg PyPg occunm.
; . - = A Jump 1o the address specified with
JPEA Jump 0 I'ha curcemtf1 1 1 3 |1 01 O |1 {1 |pPCr-0 ~~IE.AC} the toreames of the PC Whow er
page modified by E 8 bits are replaced by the € and AC
K and AC cortents occurs,
CZP addi | Catl subtoutine inthe |1 O 1 1 JP3PaPyPo |1 |1 | STACK = {PC}+1 A subroutine in page O of bank O is called.
i 810 page PC~5.PCr ~p +0
. PCs~2~PaP2P1Po
CAL adcs | Catl subroutine intha |1 0 1 O |V PoPePs |2 |2 | STACK—({PC}+2 A subrouting in bank O is calied.
&0 bank P1PsPeF4|PaP2P1Pp PCie~p =~ OPigP9PEP? :
' i PePsP4PIP2P1Po
L AT Retuin itom subroutwe [0 1 1 O 10 O 1 O |1 | §PC—{STACK) A return fram s subroutine occurn,
ATI Return lrom mieerupt JO 0 1 0 |O 0 1 O |1 |1 | PC=={STACK) A return from an interrupt service routing [ 25 CF
rouling CF ZF ~—~CSF.25F occurs. -
BANK Change bank t1r1|vroy iy The bank Is chanped. bt berebigg
A pasudo 1O port It specified. /0 inmagmen e beph
Al anch AC bit o111]0 PCr~ ] 1f = vingle bl of the AC spocified with Mramonic it 40
BAl addr al an ) D e p;,g; :,lllpz 2|2 |PCrv0+ P; ::1;!::; the immediate data ty1g I 1, 3 branch 10 DAY pccoming
i _ 10 the address spacifisd with the immediats 10 the e #11.
HoACI=) s PyPgPEP (PoPoP (P within the same
DS OStUn,
— If & single bit of the AC specitied with Mremonic it INAD
BNA1 addi| Branch 00 no AC bit [0 0 1 110 041102 |2 |PC o~ PrPePsPa |0 h’:dmdm t1tg # 0, » branch 10 e iy
PrPsPsPalP3PzP1 Py P3P2P1P0 | thy scdeirens sppcified with the immediste 12 the veon ot
W AC=0 duta PyPgPgP PoPoF Po within the ame
page bocurs.
M 1 1 PC3- ) It s single bit of the MI{DP) specilied with Mnamonic w BMG 10
BMI sadr [ Branch on M b 2:Psllbll?4 ::1 P:lPIl lP?a B A A :;P:FT’;; the hm-diltidnlt|!°nl,nbranchto BM3 pocording 14
tha sddrass specitied with the immediate She wslut B 1.
o {MIDP. 1110} =V | Gate PyPgPEP P 3P 2P Pg within the same
DIpE OCCUrS,
2 - I 3 vingle bit o the MIDP] speciied with PN
g | BNMr sadi| Branch on no M bt 10 0 1 1 10 114192 |2 [Py -0—PrPePsPa [0, |m"‘mdinrdn-!|lohﬂ,ahnmhm m:w:h
B E P:PsPsPalPIPI P PO P3P2P1 PO | the sddress speciiied with the immediste 10 tha vakue 81 1.
1 (MIOP.1 1101 )=0 | data PyPgPgPP3PoP Pg within L mme
2 pape oocuns.
— I a single bRt of port PICP| | specifisd .
g EP1 adde | Branch on Port bn O+ 1 1|y Otrtol|2|2]PCr~o—PrPsPsPa with the Immediate dats t ‘Ib sl m‘:":;
& P1 Ps Ps Pa|PaP2P1 Po PaP2P1 PO | branch 1o the sddress specitied with tha ok of L
d [PIDPL thilo) )= | immediste data PoPgPgP4PoPoP Py
within tw sams page ocours.
- If a single bit of PIDP ) specifisd )
BNPt addi| Bianch on no Port it [0 0+ 1 |1 Oyt 2 |2|PCr -o—PrPePsPa wh‘h‘;:'imm-d'umnng ‘lako.- . Pliisiniirided
P1 Py Py Pa) P P2 P1 Po P3P2P1PO | brynch 1o the addresi lpni)i.d with the tra v of 1.
HIPIDPL. {1t ol } =0 | immediots dita PaPgPgP4PoP2P Py
within the tsme pags ocours,
BTM sder| Branch on (imer 031 11]110012]2|PCreo—PrPePyPs (I the THE & 1. 8 banch b | M
P2PsPsPa|P2P2P) PO PaP7P1Po idata PyPgPgPPaPoP Pg within the same
i TMF=1 page occurs. The TMF is reset.
then TMF <0
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.g Inntruction cods z "
«  Mnemonic ;i Function Description Swetur g Remarks
3 D7 DgDs 04 {D3D2D D0 | | atiected
eNTM ] Branch on vo bmer 10 0 1 1|1 1 0 0 |2 [2 [Pea~oPrpepspe W e THE & O & Bnnch To T T
F2PsPsPa |[PaPaPI PO P3P2P1Po mnp,pmb‘p:pzp‘po,mhhm,“m
ol 7'::1=° page occurs, The TMF s reset,
1 TMF =—0
Bl add¢ |Branch on mienupt O ¥ 1 1 |1V 0 1 ]2 |2 |[PCa~o—P1PePsPa ::“lr:“EXTF 4 1 :mbrmiﬁ EXTF
P1PePsPa |P3P2P1PD P3P2P1Po fimmaediste dau P7P595P4P3P2P
o EXTF =<1 within tha seme pape ocours. The 1E)?T
then EXTF +=0  |isremt,
BN! addr [Branch on no mieupt |O 0 1 1 |4 3 0 1 {2 |2 |PC2-0—PrPaPsPa " “_"“Exﬂ;.':“& : "“"d‘ 0| exE
P3PePsP4|PaP2P Po PaP2P1Po Immdht- dnia p,pspsp‘p 2p
W EXTF=0 wnhinlhlmmpmmuafmb?ﬁ
then EXTF ~0 it rast,
* | ¥ {BC adar |Branch on CF 0 11 1§11 11122 |PCioamPrPapspa |1 e TF B T 4 b 5o
g P1PePsPs[PaP2P1Pp PI3P1P1Po | immadiste datz "7"6"5P4"3F2P1P0
! i CF=1 within the ssme page ot -
BNC addi | Branch on no CF Q01 101111 |2[2]|PCr-o=—FrPePsPs tﬂ.&:mf.:: 13 UHI gmmm
g P1PePsPs|PIP2P1 Po PaP2PIPO [immediste duta PaPgPgP PaPaPyP,
76854 10
L) i CF o0 within the same pags octurs.
B2 addr | Bianch on 2F G101 1|11 10 [2]2 Pereo~PrPepspy | TR EFTH T 4 bk T
PiPePsPa|P3P2PLPO PiP2P1Po |immediste deta p,papsr.Parzp,Po
' i ZF=1 within the ssme page occul
BNZ »ddr | Branch on no 2F ¢O01 1 ]v 11 o|212{PCro=—FrPecPsPa ll,l"thn ZF :»c?f |:m-d| to
P7PsPsPa|PaP2PyPo PasP2P1Po - :m.auu dute PzPgPgPePaPoPPgy
i 2F =0 within the sams page oocurs.
BFn addr | Branch on lag bil 1101 |nanzaing|2 J2 |PCr~0+-P1PsPsPa xmmﬂmmumwwﬁ?‘ Heareric 4370
P1PsPsPa|PaP2P1 PO P3P2P1PO [ hranch 10 1he adtren macinl Dith the Firmryd
H Fn=1 hlmﬂ'l‘llﬂlll?,?al’s ‘PanF1P°
within the sarme page oo
BNFn addi] Branch on no {isg 1 001 |nagnanying|2 |2 IPCr~0~P?PePsPs :L::’mihﬂbﬁomm 20, mmﬁ:‘.
b P1PsPsPu|P3P2PiPo P3P2P1 Po 8 branch to the sddress spec iodwittuha o thexhi ot
qd Fn=0 hnndhtdna?,PaPsP4P3P2P‘Po
within the ;ame page otcu
g » Input port 10 AC cooco|i oo filac={pDrU) Port PIOP) ) contents are koaded Inthe AC| 2F
v |OP Quiput AC 10 port ¢ 110]000 % [1]3 {PIDPL—(AC) The AC contsnts are outputted to port PIOPy 1.
1 P(DP.. B -1 A single bt inponflﬁﬂl spACiTid With Whan this inmrucion
i SPB tit | Set port b 0000|011 BBo 2 1P(DPc.B1Bo) the immedinte deta BB l set. oy .;“'
trpyed,
RPB bit [Reset port bit 001 0[0 1BiBafl |2|PIDPLB:Boy —0 |Asinglebhtin port PIDP ) specified with | 2F Wien 4 Iosructines
the immediste dats B4 Bq b reset, Hrmaind, e E
m-m.
Frter spacHd :
SCTL bit| Set comioh g [0 0 3 01 1 0 0 |2]2 |eTL—CTLIV ‘The blts of the comrol nx ;
: i) 100 0{BaB2B1Bo 83828180 | en the Immadiate data o 85 we :
: T regiviaT oecid :
ACTL b | Reset control regisier [0 0 1 O |1 1 0 0 |2]2CTL—CTL) A The bits of the contro & ZF ;
3 Bt S) 1001 [BapaBrpo BB Bs m.‘h‘m““‘"ﬂﬁzat p are ;
f
The E and AC conteras are loaded in the '
E WITM Wite uLmer 1111001 1N Im;ﬂf_lo.h\ﬂ Timer. The TMF is reset. TMF
2
Al stions stoy
& |naT Haly 117314301 % 01| {Hat operstions stop. 0.:!;:':::::
wop.
NOP No operation Q000|000 0|1 |1 |No cperation Ne kcn'lm::ld. , but1
1 1 the CLA S lon is wsed ! ) Inm:hummmuCLA GLA,-—-—
the firgt CLA Instruction only lsmnclmnrﬂthe‘“ g CLA ions are chang
10 tha NOP instructions. This is also true of the LI Inmun!on.
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