[ Ordoring number; EN2258E

No. 2258E / LC6543C5 652-3H! 6546C’ 6M54r6H

CMOS LSl
SINGLE-CHIP 4-BIT MICRGCOMUPTER FOR
SMALL-SCALE CONTROL-ORIENTED

v

\PPLICATIONS

The LC6543C/H, LCH546C/H belong to our single-chip 4-bit microcomputer LGJGBDO
process technology and are suited for use in small-scale control-oriented applm fions,
instruction set are the same, Application areas include audio equipment {tapt
communications equipment, car equipment, home appliances as well as
circuits and applications where the number of contrels is small.

Faatures
1) CMOS technology for low-power operation (with instruction-co
2} ROM/RAM
LCB543C/H ROM: 2K x 8 bits, RAM: 128 x 4 bits
LC6946C/H ROM: 1K x 8 bits, RAM: 64 x 4 bits
3) Instruction set: 80 instructions common to the LCB500
4} Wide operating voltage range from 3.0 V 10 6.0 V {C vef
5} Instruction cycle time of 0,92 usec. {H version}
&) On-chip serial 1/0 port
7) Fiexible 1/Q ports
¢ Number of ports: 7 ports/25 pins max,
® All ports: Inputfoutput commaon
Input/output voitage 15 V

8] Interrupt function
Vectored interrupt by timer
Vectored interrupt by TNT,

9} Stack level: 4 levels {co

11) Ciock oscillation opti
® Oscillator optiod

Specifications and information herein are subject to change without natice,
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.CE543C, 6643H, 6546C, 6546H

recommanded circult Iideterm

.grlndoﬁéiﬂ.

Itern LCE543C LCB8543H LCBB46C LCE546H
Memeo- | ROM 2048 x 8 hits 2048 x B bits 1024 x B bits 1024 » B bits
v RAM 128 x 4 hits 128 x 4 bits 64 x 4 bits 64 x 4 bits
Instruc- | Instruction et BO BO BD s, | B0
tion Table read With With With . “‘Wi;h
Interrupt Extarnal 1, External 1, External 1, E«tshml 1,
Internal t Intarnal 1 Internal 3 Interw i

:g _§ Timer 4-bit prascaler + A-bit presceler + 4-bit pregei!d +

g 2 8-bit timer 8-bit timer

G R Stack lavel 4 4
Standby function Standby mvailable Standby available

by HALT instruction | ty HALY instruction

Number of ports 1O 25 moax. 1O 26 max. g 5
t Serial port 4/8-bit 1/O 4/8-bit 1/0 4;&&: 1O
g 1/O voltape 16V max. 16V max. E’V max.
g Output current 10mA typ. 10mA tyvp. OmA tvp.
2 20mA max. 20m A, mex.
) :
2 1O circuit conflguration
= Qutput tave! at retet mode

Buret pulse output Avallable Available

Minimum cycle time 2.77us (Vppk4av) 0.92us

82 8.0us (VDDAV}

g g Supply voitage 3to 6V 4.5 to 6V
Current dimipation 2.5mA typ, AmA typ.
Resonator RC {600kHz typ lSOOkHz p.}

= & Ceramic (400 Saramie {400k, 800K, | Coramic 4MHz

2% 1MHz, 4MHS) 1MHz, 4MHz)

Pradivider option 11,13, 514 111,18, 1/4 1N
Other | Package DIP30 shrink typsi , | DIP30shrink type, | DIP3Q shrink type
£ MFP30S MF P30S

-3

[
o.u.fu_.]!_o_s_ SANYO: MFP30S

Case Outline 3061-D30SIC

L 8w E § {unit: mm})
iy, L o = > -0 x 5
ﬁﬁcjm r‘m Ve F FER EERE - X
o |-
LC6943C/H se |-
LO6546C/H ;i.i
72 0.25
T T = TH R T EE T z 1555
s - W= & = N oM O = Ty 1.
FE2BRESEFEFFEEY 5
" L
&% W S - - SANYO: DIPIOS
o. o 0.4 095 .74
Common to DIP/MFP
- Mo, 22%8-2/41

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6183540/lc6543.html

LC6543C, 6543H, 6646C, 6546H

Pin Name
0SC1,08C2
RES
PAD 103
PCO10 3
PDO1o 3
PEG to 3
PFO 103

PGo1o3
Plg

Systam Block Diagram

PAg--3 <:>Por1 A <:>
PCo-3 @poﬂ C

- Common to FortF*--
]
]
[}
iy
1%
o
-

ALU

CTL
0sC
™

5TS

selactable.

PFO/S o

: R, C or ceramic resonator for O5C

: Resat

: inputfoutput common port AQ g 3
: Input/output common port Cp 16 3
- Input/output common port Dg 15 3
: Input/output common port Eg 1o 3
¢ Inputfoutput common port Fg 1o 3
! Input/output common port G 1 3
: lnput/output commen port 1g

1 Test
¢ Interrupt request pin
: Serial |nput pln

]

TM 1| CTL

»aNerking register
#Accumulator

: Arithmetic and logic unit
: Data pointer

. E register

: Control register

: Qscillator

: Timer

: Status register

ROM

PC

INT

IR
I.DEC
CF,C5F
ZF, Z5F
EXTF
TMWMF

L*jJ

0 0802 Note 1
~—0 RES
~—0 TEST

~——0 Ynp
=0 Vsg

: Program memaory

: Program counter

: Interrupt control

: Instruction register

: Instruction decoder

: Carry flag, carry save flag

: Zero flag, zero save flag

: Extsrnal interrupt request fiag
: Internal interrupt request flag
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LCE543C, 6543H, 6546C, 6546H

Development Support Tools
The following are avaiiable 1o support the program devalopment for the LCB543, LC6546,

(1} User's Manual
LCBEH4 Series User’s Manual’” No, E21B (Issued in Dacember, 1987)
(2) Development Tool Manual -
For the EVA-410 systam, refer to the description of Development support tool in "LCGﬁﬁﬂ Seriés, U§e;'s Manual”,
For the EVA-BOO systam, refer to "EVA-B00 - LC6554 Series Development Tool Many -
{3} Devalopment Tools
1} For program development {EVA-410 system}
i. MS.DOS for host system {Note 1)
ii. MS-DQS base cross assembler; << LCG5S.EXE >
iii. Evaluation kit (EVA-410C)

2) For program evaluation
i. Mew piggyback [LCE6SPG43/46-A)
+ Small package .
+ The socket for pin-to-pin conversion
is not required.,
* For detailed information on how to use it,
refer to page 33 of this catalog.

Note.

EVA-410 System

. LCBSPG43/46 ~A

Small packege

The socket for pin-to-pin
converalon 1s not required,

EPROM{2732 or 2784}

4

to Eva-410

NFP-SiR5112_
oNg &W

To appllcation system

= LOBEPGA3/46

The socket for pin-topin
conversion Is required.

EPROMIZ732 or 2764}

Piggyback

convarsion boerd
{Socket for
pin-to-pin

Conversion board sy
conversion)

{TB43S}

e DIF305 Read-Write adaptor

for 2784 (5377764)

Evaluation Kit Target Board
{EVA-TBHS43/46) To application system

Nop. 2258.4/4%
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LC6543C, 6543H, 66546C, 6546H

3] For program development (EV A-BOO system)

i. MS-DOS personal computers compatibla with IBM PC/XT and IBM PC-AT (Note 1}
it. Cross assembler ©*+* MS-DOS base cross assembler: << LC655.EXE >
iii, Host processor control program

iv, Evaluation chip: LCE594

v. Emulator ' EVA-B50 or EVA-BC0 emulator and evaluation boards

Appearance of Developmant Support System

EVA-800 System

MS-DOS personal computers
- Host processor control program

- LCB5S.EXE cross assembler

EVA-B800 or
EVA-B50 emutator

Evaluation chip board
EVABOO-TB6554/20/22/43/46

{Note 1) 1BM RPCAXT, 1IBM rodugtsof 1BM Corporation

.\-ﬁ‘licrng Corporation

n for emuiator. A suffix {A, B, -~} Is added at the end of EVA-BOD as the
to bg g'newsr version. Do not use the EVA-BO0 with no suffix added,

No, 2258-5/41
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LCB543C, 65643H, 6546C, 6546H

Pin Description

Pin Name

Pins

/0

Function

Onption

When in the Resst Mods

VoD
Vss

Power supply

Qosc

fnput

® Pin for externally connecting C,
RC, ceramic resonator for
system clock generation.

e For 1-pin external elock input,
1-pin C OSC, the Plp/0SC2 pin
is used as 1/0 port Plg

® For 2-pin RC OSC, 2-pin ceramic
resonator OSC, the Plp/0SC2
pin is used as OSC pin O8C2.

1) 1-pin external ¢
input

2) 1-pin C OSC

3) 2-pin RC Q¢

4) 2-pin cerpiic
resonatgrOSC

5) Pred

PAp
PA1
PAz
PA3

Input/
output

*1/0 port Ag to 3,
4.bit input (P instruction)
4-bit output (OP instruction)
Single-bit decision (BP, BNP/
instruction) :
Single-bit set/reset {SP
Instruction) !

® Standby is controllgt
for PAQ 10 3).

® The PA3 {or PAQo 3) pin i, .

itorir__ﬁ

the HALT Jistructt

PCo

Input/

H" output (Qutput
Nch transistor: OFF}

1) Open drain type
output
2} With pull-up resistor
3} Output at the resst
modea: “H"
4} Qutput at the reset
mode: "L
e 1}, 2}: Specified bit by
bit
@ 3}, 4): Specified in a
group of 4 bits

®"H" output
”L" output
{Optian-selectable)

Same as for PCo 1o 3

Same as for PCo 1o 3

HO port Eg o 3

4-bit input {IP instruction)

4-bit output {OP instruction)
Single-bit decision (BP, BNP
instruction)

Single-bit set/reset {SPB, RPB
instruction)

® PEg. With burst pulse {(64Toy)
output function

1} Open drain type
output
2} With pull-up resistor
1}, 2): Specified bit by
bit

IIH!! Dutput
{Output Nch transistor
OFF)
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.C6543C, 6543H, 6546C, 6546H

®Single-bit contigurstish

Pin Name | Pins (Fo] Function Option When in the Reset Mode
PEQ/SI 4 Input/ [®1/0 port Fg o 3 Same as for PEQ 1 3 Same as for PEQ 10 3
PF1/S0 output | Same as for PEg ¢o 3 {(Note) Serial port: Disable
PF2/5CK ®PFg 1o 3: Common with serial Iitgrriupt source: TNT
PF3/INT interface, INT input.

Program-selectable
Sl Serial input port
SO ----Serial cutput port
SCK--Serial clack Inputfoutput
INT --Interrupt request input
4-bit/B-bit serial input/output is
program-selectabls,
{Note} No burst puise output
function is provided.
PGy 4 Input/ | ®1/0 port Gg 1o 3 Same as for PEQ 1o 3
PGy output | Same as for PEQ 1o 3 {Note)
PGo {Note) No burst pulse outputs’
PGa function is provide
Plg/0SC2 1 Input: |®1/0 port Ig Same as for PG 19 3
output! | Same as for PG to
autput

TEST
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LCE6543C, 6643H, 6546C, 6646H

Oscillator Circuit Option

Option Name Circuit

1. 1-pin € OSC

2, External clock

3, 2-pin RC OSC pin is used as OSC

roviding no function

4. Caramic resonator

o1 The PIg/0SC2 pin is used as OSC
osc pin OSC2, providing no function
as port,
Predivider Option
Option Name Condltions, etc.

1. No predivider {1/1} s Anplicable to all of 4 OSC options.

#The QSC frequency, axternal clock
do not excesd 1444&Hz. (1.CB543C,
6548C)

#The OSC frequency, external clock
do not exceed 4330kHz {LCE543H,
6546H}.

Timing
generstor

eApplicable to only 2.options of
external clock, ceramic resonator
0SC.

®The OSC frequency, external clock
do not excead 4330kHz,

fewe 1173 pre-
dividar

Timing
generator

3. 1/4 predivider e Applicable 10 only 2 options of
external clock, ceramic resonator
OSsC.

o Tha OSC frequency, external clock
do not exceed 4330k Hz.

1/4 pre- | ¢
divider

Timing
generator

. No, 2258-8/41
Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6183540/lc6543.html

LCB543C, 6543H, 8546C, 6546H

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

LC6543C, LCE6546C

Table of OSC, Predivider Option of LCB543C/46C 43H/46H

Circuit Configuration

Frequency

Predivider Option

VoD Range

800K to 4330kHz

External clock by 2-pln
RC OS¢ circuit

{Cycle Time) .
400kHz 11 {10ps) 174
1/1 (Bus)
BOOkHz 1/3 (15ps}
Ceramic resonstor 1/4 {20us)
osc 111 (aps)
TMHMz 1/3 (12us)
1/4 (16ps)
AMHz 1/3 (3us) Unusable with 1/t
1/4 (dps)¥ predivider
200k to 667kHz
600k to 2000kHz
1-pin external clock 800k to 2687kHz
200k to 1444kHz
600k to 4330kH;

e

¢ :‘;\C“" %“bu iy E Predivider Option Von R Rermak
rouit Dn\l ratiof requency (Gycle Time) DD Range emakrs
Caramic resonator O5C | AMHz 1/1 {1us) 4.5 10 6V
1-pin external clock 200k 104330kHz | /1 {20 10 0.92us) 4,510 BV

External clock by ceramic
resonator OSC circuit

The ceramic oscillation circuit cannot be driven by external clock.
To drive the circuit with external clock, select the external clock option.
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LC8543C, 6643H, 6546C, 6546H

Option of Ports C, D Qutput Level st the Reset Mode

For input/output common ports C, D, either of the following two output levels may be selected in a group of 4 bits
during reset by option,

Option Name Conditions, etc.

1. Output at the reset mode: “H"" level All of 4 bits of ports C, D

2, Output at the reset mode: “L" level All of 4 bits of ports C, D

Option of Part Output Configuration

For each input/output common port, either of the following two outpiiticonf
{Bitwise),

Option Name Circuit

1. Open drain output

2, Output with pult-up

rasistor
[ LCe543C, 6546C |
unit
Vobp —0.3t0+7.0 v
0sC2 Allowabla up v
to voltags generated
osc1{*1 —-0.3t0o Vpp+0.3 v
TEST, RES —031t0 Vpp+0.3 V
Port of OD type ~0.3to0 +15 v
Port of PU type —03t0Vpp+H23 V
0SC1 for 1-pin C OSC
I/0 port —2 t0 +20 mA
Per pin aver the HO port —2t0+20 mA
period of 100msec.
ZIpA(1) Total current of PCp ¢o 3, ~16 10 +100 mA
PDO to 3. PED to 3 {*2)
Zlpa(2y Total current of PFQ 10 3. —15 to +100 mA
PGQ 10 3. PAQ 10 3. Plo {*2)
Allowable Power Pd max {1} Ta=—30 to +70°C (DIP package) 400 mw
Dissipation Pd max {2) Ta=—30 to +70°C {MFP packige) 200 mw
Operating Temperature Topg —30 1o 470 °c
Storage Temperature Tstg —55 to +125 °c

) Na. 2258-10/41
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L.C6543C, 6543H, 6546C, 6546H

[ Lces43c, 6546C |

2. Allowable Operating Conditions at Ta=—30 to +70°C, Vgg0V, Vpp=3.0 to 6.0V min  typ max unit
Operating Supply Voltage VoD VDD 3 i 6.0 v
Standby Supply Voltage Vst RAM, register hold (*3) Vpop v
*H"-Level Input Voltage ViH{1} Output Nch Tr OFF Port of OD type 0.7 v

{except Ip)
VIH{2} Output Nch Tr OFF Port of PU type
{except lg)

VIH{3) Output Nch Tr OFF

ViM{4) Output Nch Tr OFF

VIH(5)
ViH{g} External clock mode
“L*-Level Input Voitage VIL{1}) Output Nch Tr OFF
ViL(2) Output Nch Tr OFF
ViL(3) Output Nch Tr OFF

ViLi4} Output Neh Tr OF [} 8 k 0.2VpD Ay
VIL(s) External clock mogdé NpB®4, 1o € 0.25Vpp A
ViL(s} 0.2VpD v
VIL(?) 0.3VpD v
VIL{8) 0.26Vpp v
ViL{g) 0.25Vpp v
Vu_nm 0.2Vpp v
Operating Frequency 200 1444 kHz
{Cycle Time) {20) {2.27) (s}
200 667 kHz
(20} {6.0) {us)
External Clock Conditions
Fraquency Vpp=4 to 8V, O5C1 200 4330 kHz
200 667 kHz
Pulse Width ns
180 ns
Rise/Fall Time Vopp=4 to 6V, 0SCY 60 ns
100 ns
Oscillation Gugrarite
1- pin c OsclLia Vpp=4 to 6V, 05C1 18045% pF
i 0SC1, 08C2 270+6% pF
0sC1, 05C2 1221% keohrn
Vpo=4 to 6V, 0SC1, 0SC2 270£5% pF
vVpp=4 to 6V, OSC1, O5C2 4. 7¢1% kohm
Fig. 4 Table 1
3, ¢t #tTa=—30 to +70°C, Vgs=0V, Vpp=3.0 to 6.0V min  typ mex  unit
* 1H(1)  Output Nch Tr OFF Part of QD type +5.0 uA
{including OFF leak
current of Nch Tr)
Vin=+13.6V
liIH{z)  External clock 0sC1 +1.0 pA
mode, VIN=VDD
“L""-Level Input Current i Output Nch Tr OFF Portof OD type  —1.0 pA
VIN=VsS
liLi2y  Output Nch Tr OFF Port of PU type -1.3 -0.35 mA
Vin=Vgs

Continued on next page,

No, 2268-11/41
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LC6543C, 6643H, 6546C, 6546H

Continued from preceding page,
Lcss43c,654ec]

"H'*-Level Output Volitage

“L'"-Level Qutput Voltage

Hysteresis Voltage

Current Dissipation
t-Pin C Oscibiation
2.Pin RC QOscillation

Ceramic Resonator
Oscillation

External Clock

Standby Mode

Oscillation Char\}_‘ '
Ceramic Resonater
Cscillation Fr

Period

1-Pin € OSC Osci
Frequency

2-Pin AC OSC Oscillation
Frequency

[1L{3)
liL{4)

VOH{1)
VOH(2)
Vou(1)
VoL{2)
VHYS
{DDOP1)
1DDOP(2)
IDDOPL3)
IDDOP(4)
IDDOP(5}
IDDOPIE)

IDDOP(7)
IDDOP{8}

tcosc

Mosc

min  typ max unit

VIN=Vss RES
External clock mode, 0sci
VIN=VSS
lgH=-50upA, Vpp=4.0 Portof PU
to 6.0V type
loH=~10uA Port of PU

type
loL=10mA, Vpp= Port
4.01t06.0V
IpL=1mA, Ig of each  Port

port: TmA or less

Fig. 2 t0gC=600kHz (TYPH

<] mA
Fig. 3 fosc=750kHz {T 5 mA
Fig. 3 fosC=350kHZ (T YF) 4 mA
Fig. 4 4MHz, T E 8 mA
1/3 predivider
2.0 6 mA
0.5 2 mA
1.5 4 mA
1.5 5 mA
g vpp~4 to 6V, Vpp 25 8 mA
J
Vpp=6V, Vpp 0.05 10 pA
Vpp=3V, VDD 0.026 6 pA
.4, 0SC1, 05C2 384 400 416 kHz
ig. 4, fo=800kHz Vnpp=4 to 6V, OSC1, 768 B00 832 kHz
0sCc2
Fig. 4, fo=1MHz Vpp=4 to 6V, OSCH, 960 1000 1040 kHz
0SC2
Fig. 4, fo=dMHz, Vpp=4 to 8V, 05C1, 3840 4000 4160 kHz
1/3 predivider, 08C2
1/4 predivider
Fig. 5, fo=400kHz 10 ms
Fig. 5, fo=800kHz, Vpp=4 to 6V 10 ms
1MHz, 4MHz, 1/3 predivider, 1/4 predivider
Fig. 2, Co=180pFi5% Vpp=4 to 6V, OSC1 310 600 114 kHz
Fig. 3, Cext=270pFi5% Vpp=4 to 6V, 612 B850 1158 kHz2
[ 08C1, OsC2
Fig. 3, Rext=4.7kohmsi1%
275 400 542 kHz

[Fig. 3, Caxt=270pF+6% 0OSCY, OSC2
Fig. 3, Rext=12kohms:1%
Continued on next page.

Downloaded from Elcodis.com electronic components distributor

No. 2258-12/4%


http://elcodis.com/parts/6183540/lc6543.html

LC6543C, 6543H, 65646C, 6546H

Continued from preceding page.
[ LC6543C, 6546C |

Pull.up/Pull-down Reslstance min  typ max unit
1/0 Port Pult-up Resistance Rpp Vpp=5V, Port of PU 14 kohm
type

External Resat Characteristics

Reset Time tRST
Pin Capacitance Cp f=1MHz, Other than pins pF
to be tested, VN=V5gg
Serial Clock

Input Clock Cyele Time  tckcy(1) Fig. 7 Hs
us

Quiput Clock Cyele Time  toKCY(2) Fig. 7 Hs

[nput Clock “L'"~Level o1y Fig. 7 FH
Puise Width Ms
Output Clock “L"-Lavel  tckL{2) Fig.7 ps
Pulse Width
Input Ciock “H"-Level tcKHl1) Fig. 7 ps
Pulsa Width s
Cutput Clock “"H""-Level tCKH(2) Fig 7 Hs
Puise Width
Sarial Input
Dota Setup Time tCcK HE
Data Hold Time tcKl hs
Serial Output
Qutput Delay Time 1CKO Hs
Hs
Pulse Output
Period PEg 64 xTevye pe

“H*.Level Pulse Width
L".Level Pulse Width

PEp 32xTeye 10%  us
PEQ 2xToye F10% s

{*1) When osciliatggfiu\tsrn o : isfing conditions in Fig. 4, up to the oscillation amplitude generated
is allowable, & )

5in must Be free from chattering during the HALT instruction execution cycle.

o cs? There is a tolerance of approximately 1% between the center frequency at
q nd the nominal value presented by the cersmic resonator supplier. For detaiis,

No. 2258-13/41
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LCB543C, 6543H, 6546C, 6546H

oS 105C2)

T
OPEN
Extarnal clock

0sC1 0sC2

o]

Aaxt

Coxt =~

Fig. 3 2-PIn RC QOsciliation Circuit

Yoo

/_-_ e e e e ee e Lower limitof
operating Vpp

SRR

Unstabilized OSC petiod
1eFs

Stabilized OSC

Fig. 4 Ceramic Resonator Fig. 5 Oscillation Stabilizing Period
Oscillation Circuit

No, 2258-14/4)
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A Mtz " 3AnF210%
CSAL.00MG (Murarg) | C2 L 330F +10%
R 0%

Fz
A Mg g’: 33DF+ 10%
KBRA.OMS {Kyocers) |—2 BoF £ 10%

R 0Q
1 Mz Cy 220pF £ 10%
CSB1000K (Murats) Ce 2200F £.10%
CSB1000D (Muratal R (1]*]
) Wiz ) 1000F £10%
KBRIDDDH (Kyocerst | Cz 000F £10%
R 0o
§00Ki Ch 220pF £ 10%
CSB8000 (Murata) G2 220pF  10%
R [+]

2
we Lo lmem
KBRSIOH (Kyocers} 2 P

R oG
o Cr 3300F +10%
CSBA00P Murata) C2 F0F£10%
R 09
200Kz (o} 30pF10%
KBRAGOB (Kyocera) | G2 | 3300FL10%
R 0a

Table 1 Constants Guaranteed for
Caramic Resonator OSC

]

X

Fig. 7 Serial Input/Qutput Timing

Fig. 8 Pulse Output Timing at Fort PEp

0. 8o
0.2vop

L.oad clroult kR

I

Voo

50pF

The load conditions wre
the same &% in Fig. 7.
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LCE543C, 6543H, 65460, 6546H

RC Oscillation Characteristic of the LC6543C, 6546C
Fig. @ shows the RC oscillation characteristic of the LC8543C, 6546C. For the varlation range of RC Q5C
frequency of the LCEB43C, B548C, the following are guarantead st the external constants only shown below.

I} Yop=3.0V 10 6.0V, Ta=—30°C to +70°C
External constants Cext=270pF
Rext=12kohms
275kHz £ fmose S 642kHz
i) VDp=4.0V to 6.0V, Ta=—30°C to +70°C
External constants Cext=270pF
Rext=4,7kohms
612kHz % fmosc 51159kHz

H any other constants than specified above are used, the range of Rext=
must be observed, (See Fig. 8.}

{*7}: Ths oscillation frequency at Vpp=5.0V, Ta=25°C must be i
{*8); The oscillation frequency at Vpp=4.0V 10 6.0V, Ta=—30;
1o +70°C must be within the operation clock frequency ]

Mo

g G 5o 1
This choractdigtic curve is givph for
referance only without gusreites,

5

fmosc [kHz]

No. 2258.16/41
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| LC6543H, 6546H |

1. Absolute Maximum Ratings at Ta=25°C, Vgg=0V
Maximum Supply Voltage VDD max

Output Voltage Vo
Input Voltage Vi)
Vi(2)
input/Output Voltage VID{1)
VI0{2)
Peak Output Current 1op
Avarate Qutput Current loa, Per pin over the period

of 100msec.
ZIpA(1y Total current of PCy tg 3,
PDO to 3, PEQ to 3 {*2}
ZIga(2) Total current of PFQ 1o 37
PGo to 3, PAQ to 3. PIg*2)

Allowable Power Pd max (1) Ta=—30 to +70°C {O}F)
Dissipation Pd max (2} Ta=—30 to +70°G (MFP
Operating Temperature Topg
Storage Temperature Tstg

2. Allowabla Operating Conditions at Ta=—30 to +70

Operating Supply Voltage
Standby Supply Voltage
*H".Level Input Voltage

“L."-Level Input Voltagé

is allowabla.

Average over the period of 100msec,
Operating supply voltage Vpp must be held until the standby mode is entered after the execution of the
HALT instruction.

unit
VoD v
0sc2 v
Q5C11{*1)
TEST, RES

to +100 mA

400 mw
200 mwW
—30 10 +70 °c
—55t0 +125 °c
min  typ max unit
4.5 6.0 v
1.8 6.0 v
0.7Vpp +13.5 A
xcept 1)
of PU 0.7vVpp VDD v
fype {excapt Ip)
INT,SCK S,  0.8vpp +13.5 v
ip of OD typa
TNT,SCK, 81, 0.Bvpp VoD v
Ip of PU type
RES 0.8Vpp Vpo v
0SsC1 0.8Vpp VDD v
Port Vgg 0.3Vpp v
INT, §CK, si Vgg 0.25Vpp v
0sC1 Vgg 0.25Vpp \'
TEST Vg 0.3Vpp v
RES Vgs 0.25Vpp v
200 4330 kHz
(20) {0.92¢ {ps}
0sC1 200 4330 kHz
0sC1 69 ns
0sc1 60 ns
See Table 1.

The PA3 (or PAg 1o 3) pin must be free from chattering during the HALT instruction execution eycle.
{(*4) When mounting the MFP version on the board, do not dip it in solder.
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[LC6643H, 6546H |

3. Electrical Charactaristics at Ta»—30 10 +70°C, Vgg=0V, Vpp=4.5 1o 6,0V

unit

min

“H"-Leval Input Currnt fiH{1}  Output Nch Tr OFF Port of OD type
(including OF F leak current
of Nch Tr}
VIN=+13.5V
ltH{2)  External clock mode, 0sc1
VIN=VDD
*1."-Level Input Current hi{t)  Output Nch Tr OFF Fort of OD
VIN=VSS
higzy  Quwput Nch Tr OFF
VIN=VSS L
L3 ViIN=Vss RES
liL{4)  External clock mode,
VIN=Vss
"H"-Level Output Voltage  VOH(1} |OH=—50uA
VoH(2) 1oHe—10uA
“L"Level Qutptt Voltage  VoL{1) [oL=10mA 1.6 v
VoL{(2) loL=1mA,lg 0.5 v
port: TmA o
Hysteresis Voitage INT,;5€K, 81,  0.1Vpp v
Sehmitt type
Curraent Dissipation
Ceramic Resonator ing:mode, VDD 4.0 10 mA
Oscillation FOutpyt Nch Tr OFF,
External Clock «/np VDD 40 10 mA
Standby Mode DD=8V Vpb 0.05 10 pA
Vopp~3V VDo 0.025 5 HA
Osecillation Characteristics
Ceramic Resonator Oscillation
Oscillation Frequency 0SC1, OSC2 3840 4000 4160 kHz
Oseillation Stabilizing 10 ms
Period
Vpp=5V, Port of PU 14 kohm
type
See Fig. 4.
= {MHz, other than pins 10 pF
o be tested, ViN=VsS
5CK 3.0 ps
5CK 64 x Toye us
{Teye=4 % Systam
clock pariod)
KL} Fig. 5 SCK 1.0 ys
wcKL{2} Fig. & 5CK 32xToye ps
Pulse Width
Input Clock “H"-Level tcKH{1) Fig. 6 5CK 1.0 ps
Pulse Width
Qutput Clock tcKHi{2) Fig. 5 5CK 32xTCYC ps

"H"-Level Pulse Width

Downloaded from Elcodis.com electronic components distributor
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Continued from praceding page.

[Lce543H, 6546H |
min  typ max unit
Serial [nput L
Data Setup Time 1CK Specified for 1 of SCK
Dats Hold Time tCK) Fig. 5
Serial Output
Qutput Detay Time tcKO  Specified for | of 5CK
Nch OD oniy, External
1kohm, external BOpF,
Fig. &
Pulse Qutput
Period tPCY Fig. 8
“H"-Level Pulse Width tPH Toyc=4 x System clock
“L"-Level Pulse Width 1PL period, Nch OD only,

External 1xohm,
External 50pF

{*6) foFOsC: Osciliatabla frequency

nerermrrdeenenmen V8§
Voo
K__ e o Lower limit of
operating Voo
---------------- N
0sC
AN
Stabllized OSC
Unstabilized OSC paripd
EFS
Fig. 2 Ceramic Resonator Fig. 3 Oscillation Stabilizing Period

Oscillstion Circuit

No, 2268-18/41
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C1 33PF +10%
4 Miz !
CSAL.D0MG Mursts) | ©2 1PF + 10%

R 0Q
4 MHz Cy 1PF +10%
KBRa.0MS (Kyocera) |02 | 3PP £10% ]

R e’

ﬁ—\

Table 1 Constants Guaranteed for
Csramic Resonator OSC

Fig. 6 Pulse Output Timing at Port PEg

o, 100ms gt

Hime of the power supply

reset time

.8vop
0,25Voo

Voo

Load clreult @

50pF

The Joad conditions are
the same as in Flp. 5.
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Notes for Standby Function Application

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

The standby function is controlled by the HALT instruction, PA pin, RES pin, and serial tg 'ns\fa&completlon signal,
A peripheral circuit and program must be so designad a5 to provide precise control of thast; ndby\fuqctlun In maost
applications where the standby function is performed, voltage regulation, instant us breaFE\of“power and
external noiss are not neghgtbie When distgning an appllcatlon circuit and progra i

describes power failure backup for which the standby function is mostly used,
the standby function is performed precisely is shown below and notes for

the program starts with an
sed to execute the program
sﬁ\e whénsno serial transfer occurs. This

capacitor backup application, whe
sorial transfer by extsrnal clock .

HALT mode relesase conditions

Reset (Low leve! Is applied to RES.)

Low level is applled to PA3

{PA3 to PAQ or PA3 is program-selectable.)
Serial transfer completion,

No, 2268-21f41
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2, Proper caras in using standby function

When using the standby function, an application circuit and program must be daesigned 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 contrel signal {RES, port A, serial transfer) mgst be observed at the
standby initiate/release state.

i3} Relaass operation must not ba overlapped at the time of execution of the HALT instr

A sample application where the standby function is used for power failure backu
method to observe these notes. A sample application circuit, Its operation, and @
below,

Power failure backup is an application where power failure of the mal Swer seure
\\‘\\\

instruction is executed to cause the standby state to be entered. The cutrént dis @g@éﬁ@g)[\

. f power is restored,
a reset occurs automatically and the execution of the program starts 4 ¢ ' yram counter (PC),

powar 15 rastorad,

2-1-1. Sample application circuit — {1}

Yoo

LCaBAI/ AL

PXX{Note}
Voo

}H {500k)
(TYP)

Ng. 2258-22/41
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2-1-2, Qperating 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
{bl Instantaneous break of main power source
{c) Return from powar failure hackup

-

| p i pxxYl //T

=¥ Vi RES

-
Yk RES

Inde«terminmei Raset X| Normal mods i_ﬂasatx N

{b) Instantariegls
break [# il)

{s) Power ON reset

HALT Instructlog

Y
Y

This sampla #pplication circult provides an indeterminate region where no reset occurs before the operating
VDO range is entered.

No, 2258-23/41
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{b) At the time of instantaneous break

{i) When the Py input voltage does not meet V|| {the Py input level does not get lower than input
thrashold level VL) and the RES input voltage only meets V|| :
A reset occurs in the normal mode, providing the seme operation as power-ON res'gf'
{ii} When both of the Pxx input voltage and RE3 input voltage do not meet V[L: &
The program continues running in the normal mode.
{iii} When both of the P x input voltage and RES input voltags meet Vy:
When two pollings do not regard the Pxx Input voltage as "L" leve
and a reset occurs.

is restored a reset occurs, releasing the standby mode.

{c} At the time of return from powaer fallure backup
After power is restored, a reset oceurs, rateasing the standby mode,

2-14, Notes for dasign of sample application circuit — {1)

® V4 rise time and C2

Make the time constant {C2, R) of the reset circuit 10 ti . {R: ON-chip resistor,

500k ohms typ.}
Make the V* rise time shorter {up to 20ms).
® Rland(Cl . _
Make the R1 value as smail as possible. Make thé €1 va = poss*ibrfe according to the backup time
calculated. (Fix the R1 value so that the C1 charging currefit.doi céed the power source capacity.)
¢ RZand R3
Make the “H"-lavel input voltage applied 1
® R4

Fix the time constant of C2 end R4
lowsr than V*TRON {TR OFF} st

VDD min + VE of diode D
after powar-ON,

® Backup time
The normat operetio :
by the Pyx until ¥ ﬂ%@&tion is gx
is held during bac i abbve-mamioned tima

;1st polling
iInterrupt Inhibit
;2nd polling
;Standby

2-2, Sample appl?éa; whera the standby function is used for power fallure backup

Shown betow Is a sample spplication where the program selects betwesn power-ON raset and reset after powaer is
restored.

No, 2268-24/41
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2-2.1. Sample application circult — {2} (No instantansous break in power source)
Fig. 2-3 shows a sampie application whara the standby function is used for power fallure backup.

Dt
\.I'+
) >
100V
power (50}
Source TR2
Ve
(] R2
{up to 1F) R3 {100k)
(100K)S

{Note] Normal input ports other than PAz

divided as follows:

{1} Power-ON reset
{2} Return from power fallure backug

Normal mods

="1" |s detected.

"' ' ~ -‘\ Vin Pxx
Ve
4
ﬁﬁﬁﬁﬁﬁﬁﬁﬁ -|< Raset MNarmal moede

Return from powar failure backup
Py x=""H" is detected.

HALT instruction

VHTRON: V+ value when TR1 1s turned ONJOFF.

Fig. 2-4. Operating waveform in sample application circuit — (2}

No. 2258-25/44
Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6183540/lc6543.html

L.CE543C, 6543H, 6546C, 6546H

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 y="L'" is program-detected to decide program start after initial reset.
Standby initiation

{b)
(c}

program-datected, decldmg program start after power is restored.
— Note —

be program-detacted, deciding program start after Initial reset.

2.24. Notes for design of sample application circuit — (2)

® RZand R3
Fix the R2 value so that R2» R1 is yielded and fix the R3 va
e R4 d

.
level.
& Check s standby request by polling the inpy

{Example)

. No. 2258-26/41
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2.3, Sample applicstion 3 where the standby function is used for power failure backup,

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

100V
AC

power
sourcs

{up to 1F)

R?
{12k}

[Note} Normal input ports other than PAg

divided as follows:
{1} Power-ON resst

3 ) : - !
Wi Py K
X : “
\, ; Y*TRION _.
: 3 Vi Pex [: "_J

.Ormaimoﬁax Hem_m Normal mode J@- -( Resat Norme! mods

F A [] N ]

£ (2} inmntanaous (2) inmntaneous"- "
ctod break {1, (i) breek (i) Py x=""H" is detected

Pyy="'H'" ls dotected.  HALT instruction
{Pxx="L" is detected.)

P e I T
V1A ——
’ Vin ATE /___ —
Iy ] Vin Pxx
f
—;*_J-—,A Vo HEE

-y i
HALT mads l

Normal modé

________________ w-—~{  RAasat W Normal mode

{3) Return from power !
HALT instruction {Pyx="L"" is detected.) fallure backup Py x="H" 15 detected.

V4TRION: V+velue when TR1 is turned ON/OFF
VH+rRagN: Yt value when TR3 s turned ON/OFF

Fig. 2-6. Operating waveform in sample application circuit — (3}
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2.3.3. Operation of sampie application cireuit — {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 instantansous break P,
{ i} When the Px X input voltege does not meet V|| (the Pxx input level does getlower than input
threshold level VL) and the RES input voltage only meets V|L_:
A reset occurs in the normal mode. After reset releass Py x=""H"" is progr
start after instantaneous break.
{ii} When both of the Pxx input voltage and RES input voltage do not meet,
The program continues running in the normal mode,
(i) When both of the P input voltage and RES input voitage meet V){ o :
When two pollings do not regard the Py x input voltage as i ot entered
and a reset ocecurs. 3
When two pollings regard the Py input voltage as “L" level;
is restored a reset oceurs, relasing the standby mode,
detectad, deciding program start after instantaneous brealk:
{c) At the tirna of return from power failure backup
The operation and notes are the same as for sample appli

{ gnd after power
‘H” is program-

2-3-4. Notes for design of sample application circuit — {3)

* R3
Blas resistance of TRZ
* R7 and R8

Fix the A7 and RB values so that TR3 is turQ, BV of V+,

2-3-6, Notes for software design
Same &s for sample applicatton circult —;

2-4, Notes (1) for providing serlal transf
Notes for providing power failure ‘.
This application assigns top prig#i

‘ﬁ%;__ruc‘“fon immediatelv before executing the HALT instruction. If thisis
ei":i‘pilure ;
2 :
When power faily : Itis rno,sf o oritized that the HALT mode is entered, providing power fallure

backup. It Ls*

When transfer is not ready on the other side, the HALT
When transfer is ready, the HALT release signal

hi sust ba provided between mlcrocomputers to prevent the HALT instruction and HALT
release*\s;gﬁﬂ ARSBIOEND) from overtapping. When transfer is ready, the serial transfer start instruction is
executed ahq “the program s placed in the wait state. The other side adjusts tima so that no overlap occurs
between the HALT instruction and transfer completion and starts serial transfer. On completion of transfer,
the HALT mode is released and the program is executed with an instruction immediately following the HALT
instruction.

No, 2268-28/41
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Notes for Program Evaluation

® When evaluating the LC8543/46 with the evaluation chip (LC6594, LCE5PG43-A/46-A, LCB5PGA3/46), the
following must be observed.

LB Function

ﬁ'ﬁ Itemn

e Mass-production chip Evaluation chip
2-pin OSC |Plg and OSC2 share one pin | Evaluation chip has Plg and

(Plp/OSC2).  Either of them | OSC2 separately. Pin requir

is selected exclusively by user | for option is selected as requ

option, ed. Even when OSC2 pj

When Z-pin OSC is selected, | salected by option, Plg ‘_ﬁa‘fhit

P1p/OSC2 pin provides OSCZ |is present and funcic

and performs no function of | compiete port Pip. '

Plp port. Data input to

Plp/OSC2 by mistake is always

read as 0",

1-pin OSC {When 1-pin C OSC 5 selected, RC provides OSC and

OSC circuit is formed by feduency is adjusted as desired.

connecting catalog gurantead Q@C characteristic differs, but

C to OSC1 pin. heare is no restriction on program
{ES, CS must be used to evatuate
OSC characteristic in detail).

é 0sC 3 selsctions {11, 1/3, 1/4) DIV pin, 30R4 pin must be set

2| divider by option according to option specified for

-5 mass-production chip.

[-1]

g Ports C, D |Ports C, D can be brqﬁgﬁt 10 4 CHL pin end DHL pin must be
output “H* or “L” in a giadp of set according to option specified
lavel at bits. for mass-production chip.
reset
mode
Port LD without PU, [LCE&BS4-applied evaluation]
output External resistor {10kohms} on
configura- evatuation board must be connect-
tion ed 1o necessary part.

PU/OD [Piggyback-appliad evaluation])

Reasistor must be connected to
necessary port on application
board.

FU resistor, being external resis
tor, whose impedance remains
unchanged at “L" output mode.

For mass-production chip, leakage
current only flows in Pch Tr
1 “L" output mode; for evalu-
ation chip, current continues
flowing in PU resistor at “'L"
output mode.
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L& Function
2Rl em Notes for evaluation
O% Mass-production chip Evaluation chip
0sC [2-pin RC OSC] [2-pin RC OSC]
constants | Catalog-gueranteed constants | Different from mass-production
-1 provide OSC at freguency | chip in circuit design and
specified in catalog. characteristic.
3 .
2 [2-pin ceramic resonator OSC] | [2-pin ceramic resonator OSC]+*
5 Cetalog-gusrantesd  constants | Different from mass-produgt st be fine-
o provide QSC at frequency | chip in circuit 10 service
*E specified in catalog. characteristic,
= Wiring capacitance mays'provi
unstable OSC. '
0sc [2-pin ceramic resonator OSC) | [2-pin ceramic
constants | Feedback resistor is contained. | No feedback; aluation chip, feedback
-2 stor  of IhMohm must be
gorinected externally.
0sCc 0SC frequeancy characteristic S, €5 must be used 10 evaluate
3 frequency| as indicated in cetalog, characteristic in detail.
§_g The standby current cannot be
(3 evaiuated in detail, However, the
é% Operating| Current characteristlc as Ind standby current can be confirmed
%s currant, | cated In catalog. roughly in the manner discussed
25| standby latar, Ba sure to confirm the
current standby currant.
Opersting| Supply voltage rangs must be also
voltage | cated in catalog, «5V16% at which
ar LS| sre used,
§ Opersting Evalyation chip must be used at
E temper- 105C 40 40°C.
& | ature
L¥F)]
g .
= Port A nputfoutput configuration of
‘g input low thrashold input.
o Different from mass-production
ks chip in input/output configura-
B tion.
2
ROM, | RAM capacity is set by RAMC { SW3-2 on evaluation board is
pin according to Typa No. always placed in PA position.
SW3-1 is set according to Type
No.
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(Conflrmation methods for the standby function)

The standby current at the standby mode of the simuletion chip can be evaluated not exactly but approximately,
Then, do the following steps,

ta) Confirmation of the standby state
8e sure to confirm whather or not the LS| enters the standby mode when the standby cop
il When the OSC1 and OSC2 oscillation option is selected, confirm on an oscilloscg
in the standby mode.
When the OSC1 terminal C oscillation is used on the L.C6543/46 microco
(Capacitor-Resistor} oscillation is used for evaluating functions because tHi
terminal C oscillation option. At this tims, also confirm on an oscitlos
standby mode.
{ii} Confirmation by the current dissipation
Remove the EPROM when confirming whether or not the LS| eg

u' fis.gre satisfied.
at ’Hw OSQJi|atIDn s10ps

texcludlng the oad current),
approximately 20uA,

(b} Confirmation by the load current
Your program must be designed so that the current is #
execution of tha HALT instruetion, This can reduc
mode and be confirmed on an oscilloscope. :

floating state at the standby mode.
{f bhrought to the floating state, curranr
dissipation. Therefore, the backu i
backup 5 used,

Caramic resonator oscillation constants
When developing your program usin

Note)

valuatioh chip Mase-production

= chip
» LCBEPGA-A/4E-A LOB5430/H
. LCﬁ%‘P{M&Mﬁ LOBS4BC/H

oseR QSCh 08C2

At
ACeramic i g, 1L Ceramic L

'Jrrssonator; C ;J;resonator’;[; 2

fi) {ii}

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

No, 2258-31/41
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Table of Ceramic Rescnator Oscillation Constants when the EVA-TBE643/46 is used

Evaluation chip [*]
Cersmic resonator Mat-praduction Incluging espacltance of Including né-capscitance of
ehip C1mC2 standard cable Atptigard cable
C1=C2 R P,
AMHz CSA4.00MG  (Murata) 33pF BpF 0 chm
KBR4.0M {Kyocara) 33pF 10pF 0 ohm
{CSA1000D usaed)
CSBTODDK {Murata) 82pF
1MHz 220pF
KERYOOOH  (Kyocers} 100pF 82pF
{CSBA000D used)
CEBBOOK {Murata) 220pF
BOOKkHz 2200F
KBRBOOH {Kyocera} 220pF 160pF
CSB400OP {Murats) J30pF 470pF
400kHz KEBR400B
{Kyocers) 330pF 390pF
K.BR400H

The Table shows two cases whera the capacitang
includad, ¢
*  Example where the capacitance of tha cable s

No capacitance of ths cable Is
EVA-TB6543/486).

Whan using any other cable than tha at

Na, 2258-32/41
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How to use the piggyback chip {L.C66PGA3/46-A)

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

PEIQ

Yoo {J
pProest
PrIvso ]
PF 255K [
PFA/NT
Po0 [

FG1 [
P32 [
Pa3a
Pap [

Pal (]
Pa2 {]
Pa3{]
Pig/0scz [

issss
6060000
SRS
101610101046
(:DVu: ‘2164 e @
3y A2 veo £ '
1 Fomaumenny pueenund 391 PE2
2@Y pn e @xbea
3@“5 AR @25[]9&0
< @*‘5 A9 @2? Do
5@4‘ M1®26'Ji=02
B®ﬂ3 LTS @25]'}01
7 @42 Y5 p o
6 @ Al s pey
o D4
,0® AQ
n oo
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{2} How to mount EPROM
The EPROM to be mounted should contain sn 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 aquivalents.

EPROM {2732 or 2764) for program data

Tl

X X-XXX-

Coodo0o

i3} Power supply for EPROM
A typical EPROM dissipates the current of 5O \
board is not sufficient, use an independant fic o] ' ide the EPROM with the current
externzlly. -
a) Qiwer supply circuit as the simulation chip does. To
gower wgﬁly selection jumpers are provided on the
circuit connection is arranged so thet current
DD pin} of the simulation chip.

Wired &t the factory shipment

Simulation chip
o supply current to an EPROM from an external power source circuit.}

{Note] A simulation chip is en LS| produced in CMOS process technology.
The simulation chip wili suffer from & "latch up” which is specific to CMOS LSIs if the voltage below the
Vgg level is applied 1o input pins and cutput pins, or if the voltages above the Vpp level is apptied such pins.
The latch up problem may damage or degrade the device. To prevent It, much care should be taken to the
pawsr 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.

No, 2258-34/41
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{4) Switches and pad for option selection
a}l 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 PIQ/OSC2 pin functlon,
These switches are provided on the surface of the simulation chip board.
The figure beiow shows the outline of the above switches. The switch settings wiil be dem_g_ﬁed: in the item
dealing with option specification methods.

Pin 1 position
Switch 1 {PI0} ... .. .Sets the PID/OSC2 pi
Switch 2 {0SC2). . . . .Sew the PID/OSC2 pii
Switch 3{DIV).....

Switch4 (3ord). ...
Switeh 5 (DHL)
Switch 6 {CHL), . ...
Switeh 7 (RAMC) . .

b} Pad2 _
The pad 2 is provided on th piggyb: i mount-adciflation components. Add an external resistor
according to a selected osclllatmh optio tch settings will ba described in the item dealing with optlon

specitication methods,

Top View E
o e Hsci : connected to the OSC1 pin of the LSI,

PIO/OSC2  : connected to the PID/OSC2 pin of the LSI.
Vgg : connacted to the Vgg pin of the LS.

No. 2268-35/1
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iB} Option specification methods
a)
Oscillation circuits can be

{ 1) Ceramic oscillation ¢ircuit

Option specification method for oscillation circuits

selected by using the PAD2 and CPU-function setting switches

PI0/0SC2

+ Connect the PI0/OSC2 pin with the OSC1 pi
resistor of TMS).

* For the oscillation constants of an applic
catalog.
Fine control may be needed because thesdéal RC e
due to mounting conditions. W

0ooo

* Switch ¥ . . .Set itso, DEFeide,
Switch 2 . . .Set it b the GN si
« The PI0/OSC2Hiri :

oN

D or oscillation,
oFF

(CPU-function setting switches )

{ii} 2-pins RC oscitlation ¢circuit

PI0/OSC2

finent Is ferjuired by the PAD2,
nts of an application board, refer to the

. . .Set it to the OFF side.
Switch 2 . . .Set it to the ON side.
* The PIQ/OSC2Z pin can be used as tha 05C2 pln for osciltation,
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(iii} External clock circuit

FI0s0553

V55

05C1

« No external component is required by the PAD2,

n §
Fill ]z

Ij E] rj Ij Ij Switch 2 , . Setitigy 1 e\OF

uN *Switch 1 ., .Setit1o

Q.
oFF * The PIQ/OSC2 pi

(CPU-function setting switches )

{iv] 1-pin C oscillation circuit

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

= The PIO/OSC2 pln can be used as the input/output PIO port
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b) Option specification method for dividers
Dividers can be selected by using the CPU-function setting switches,
{i} 141 divider ciscuit

e mow o w e OB
* Switch 3 . . 58t it to the OFF g

[;lhg Q D D D D OFF S::tzhd .. .S:‘t ;t tz :!iteher si :
(i) 1/3 divider circuit

o e | - Switch 3

Q08000  Ceses
{iii}) 1/4 divider gircuit

_— e m w o B O

J0Mw000 !

Okl LU

e
y using the CPU-function setting switches,
Switch 5 {DHL) . e sét from H and L,

Switch 6 {CHL). .

+ Set switch b or switch 6 1o the OFF side.
* The output logic Jevel of port D or C at the initial reset
can be specified independently,

St @ff&m method for evaluated CPUs
valuat&!ﬁ@fcrgg@%put ¢an be spacified by using the CPU-function setting switches,
i} Toude tion programs for the LCB543 microcomputers,

d)

+ Set switch 7 to the OFF side,
OFF
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LC6543C, 6543H, 6546C, 6546H SERIES INSTRUCTION SET (BY FUNCTIONS)

Symbol  Dwsctiption
AC : Accurmwleror MIDP} s Mamory sddressed by DP i LI J:Conunis
Fin] cAecumulitor bt t PCDPLI * Input/ouiput port sddeaseed by DPL - : Transter and ditection
CF cCarry fisg PC s Progtam counter * 2 Additon
CTL + Connol regisier STACK  :Stack coginer - : Bubtrsction
DF : Dmts pointer ™ s Timat A s AND
[ +E reginier TMF Timer {imernall interrupt requar 19 v i oA
EXTF : Extarnal imariupt requt flsg At, Hy, La :Working reginer ¥ + Exelusi
Fn sFlagbitn 2F rZaro g
M : Moy
Fnptruct lon code
Mnemonis g ‘E Function
] E 0060404 |D3D;0: 0 |10
CLA Clear AC T1O0Q|0OOCOQQ|1|1]|AC -0
C1e Clemn CF 1118|0001 |1 |1 ]|CF-—0
5TC 5ot CF 11121030061 [ [V CF =
o *T Complemant AL LI T T v I A4 T R O I I B O IF-C Y -t
4 INC Ingrament AC GOCQ O |V Y YO |AC AL M
DEC Dacreamant AC QOO Q T vVt |1 JAC —aC—1
Rolate AC lell ACO=ICF | ACn,
A
Aal through CF coooiooo0r |t 1AL o cr«-mcz%’
TAE Trarmsler AC 1o E go00O0j0O0Y Y 1 N
* | xAE Exchange AC wih E (OO G O[T 1 01 v 1
INM Ingrement M ooOo1 01 1o
DEM Decrgment W o1 o1ty 1y ]y
g SMBbI JSel M dara b G000 |1 0BiBg) |}
E! AMBEIL |Rerer M cala bn
AD Add M 0 AC
1
ADC Aag W 10 AC with CF gnutwloomomlh
-ﬂwmnimom in the
Dezimpl adiust AL
DAA o wag ron -sh.w.dmthoacmms. ZF
DAS Decomal adiust AC 1D ks added 1o the AC contats, 7F
n subltaction
The AT conters and the MIDF] coments
EXL Exclubive or M 10 AC lr-.:ekahDﬂﬁlMtM resht b orsd | 2F
In the
'Tha AL comants and the MIDPT comt
AND Ang M 10 &C lAIEANDod snd the rewuh b mored iruhi ZF
3 The AE contents end the MIGP] corRete
11 QR 01 Mo AL ln&OmeﬂMmun b stored in IF
M A Tt AC contenis and the MIDPT comeris
i ¢ Compare AC wo are compacid and the CF snd 2F are ZF cF
wiirew,
C mnmwtt | CF If
[MDPII21AC | @ | ©
E [MIDPI) =1 AC) 1 ]
[MiDP) )< tAC) 1 [+
The AC comems snd the Immadiste
k €1 cate 22 Aty FoACHE dia Ighghylg sre vod ar 1he ZF | 2F CF
and CF are omtiressl.
Compsrison remiit CF ¥
Izlzlilg>iaLL] © 0
Tglptolg =tagy | o [
Tylpiydg=lialr] v 7]
21z hioPLi v g The OF | comunts and the immaedists .
13l 31400 dets Iizlq o a1 compares. 4
Tha immediste das 313141 1s loaded In
ptgiig |y [V Jag =130 0010 the AC, zF .
G0 0|1 |1 {MDPI=(aC} The AC contants ere viared inthe MIDP),
000 1|1 |1 [AC—1{MDPH) Tha M{DP| contemy ara loaced in the AC, | 27
- Tha AL comtents and tw WIDP] The 2F
s O MpMiMo 1 |2 JACIZ [MIDP)] contents are sxchanged and than the ;—:-:T:T:'
DP 0P ¥ DPy tantents are mudm-d with thy 7F 1)
g wiih meveglte data OMzMiMo | contenu of DRyl YOMM Mg O MRy
¥ Jx Exchange AC wih M |1 0 ! 0|0 © 0 © |1 |2 [1ACi= [MoPY) The AC contents und 1he MIDP) comams —————
b urg axchanged, fF OF), cornn m
5 e ot Ol i
Lonys
i X Eschinge 8C with M1 1 1 1 |1 1 ¢+ 0|1 |2 [(ACIS (MOPI] If;t,ﬁﬁ:"‘::‘.‘::ﬂ:‘n"‘:d"_"m”“m'm y ot
5 then ncrement DPy DP| ~=iDF 1 41 OF | contents are incramented +1. rbah Al 10y 1
XD Exchange AC wan M1 1 1 1 [1 1 1 v |1 (2 [iACi= [M0P1) e AL :f:‘:;::u::ﬂd‘:"wmﬁ'm .t il
Ihen geciement DRy 0Py =1DP - L DP| contants are decraminted —1. i of 1, -1
RTBL | Read table oata from|G 1 1 0|0 O | ¥ |1 |2 |AC E—RAOM Tie corienis o ROW adramed by the”
eogiem ROM 1PCRE oAl with the € and AC comenti ars fosded in
1he AG and E.
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Instrugtion cods
1 . 2 . . Status 1lsg
a Mremonic x Function Cescripiion i\ Ramarks
8 DDy 0s04 [030; 01 00 [® |G stiecied
LDZ datm|tcad OPvwth Zwoand| 1 0 0 0 Iatzirin ¥ |1 |OPw—0 The DP;;;F\E 0P ara loaded with 8 and
OPe wirh vmmteate DRy =1aiz0) g 1he hmmwadiane dacs 19151, 1o respect
dala tespeChurly
LH dsia |Load DPu with o1 G0 Piatztrta (V|1 |OPa= 12021104 Tha DPy; k loaded with 1he
immediate dala dma lylalylg.
IND Incement  DPy L T T Y T T T T R T R AP
DED Decrement DPy 11 LR T I I RO R I e T o L |
B l1a Teantler AC 10 DFC |1 1 1 1 lo v 1 v 1 |y | DRy = (aCH
g TLA Translar P 10 AC 1T 0 1 (V|1 JAC~=10P,}
g X&H Exchange &C wib [¥u D10 1 [ |1 Al S0Pkt g
L1 ExcHange AC with Wi and II&"K
§ XAQ wWolLing reguTer A LI S o1 |1 [iaC =AM *'ﬁ""‘ Al atw #
L R ETY VYo o 11 A =oan
$ | xaz Yo o [ fiacrzian
g XAz LI B 1] Q| [y 1Al Zaad
K Ha Exchange DFw wuh
! 5 KHO woIlkng register Ha 1111 o | |1 [1ome SoHo
. HI 1 =
‘EE L 11 G Y (DR S
§ Kla Exchange DP; wiih
.E xi0 wolkng ragmier Ly LI I on
XL 111 o
5 SFB tiag| Ser trag b 01 01 (81828181 g apacitind whh B ﬂ*&,aohm.
g AFE 110g] Peser 11ag bat 000 |BiB;BiBs N ig specHiod with ByBa6.Bg b e, | 2 The N arw Wi
- o A gt 41
! Fow Fy Fym
3 ::"!.u!”,!“
"
1 LS LT
i [ ]
L iy b
L LR
s Wk The sl
- bt 1]
JMP 39qi | Jump 10 the qurrem [ I+ A7 jymp to the addeess: wpecified
bank PIPsPyPy dm; immediate drta ’lO’ﬁ’BP?PG
aPyP g FyPgocaun.
JPEA Jump nothe currem 1 1% A Jump T the i wmacHnd with
tha comems of the PL whos Kw-tr
prge modidied by € 8 bits are repiecad by the € and AC
5 snd AC L T T
CZP adar | Call subiouting 1n |he A subtoutine in page O of bank O |s called.
10 page
CAL woay | Coll subiout ing 1m e A mbrouting in bank O b cailnd,
Targ bank
k3
AT Raturm hom subr gl B: -|ST ACK) A teturn from s mebroutine accurs.
RT1 Retyin Tiom mggppy [0 PC +{STACK) A return from an imecrupt mrvice roulive | 2F  CF
rouline CF 2F =~ CSF. 25F oo
BANK Change b “The benk i changed, ""“‘""“L...z“"""
: A pasuda 1O port bt ipechied, oty
BAN add: | Branch uw AL by PLr-g o P7 PaPy Py |1 0 oingh bR of 1he AC wpaciting with [PR——
’ Py Pypy Py | T Immedisia date 1415 b 1, 8 branch ol AT dtmeong
| ACt= T the ackdrees wllhdwl!h the Immedins bobm v 4l
"ACe=1 e PyPaPeP PP P within The mme
PapE OCOUPE.
e 11 & tingle Rt &7 the AC smpeciied wilh Momanic 4 BNAD
8 22 [Per o PR aR e ediate data 1410 s O, 4 branch t 0 BNAT scmarirg
sPaP2PI PO FIPIPIPO | the eddrem macltd with the Immadiste e won 4t
LI T ] duts PaPaPeP PaP ol Py within the e
PN So0uE,
O 111102 |2 |PCl-ge PrPgPy Py |18 Hnghe bit of the MIDF) wacd wilh Wt m $140 10
PIP2 P Py F)P2P Po tlu Immodbudm 111 A 3, ¢ branch to R D sccoming s
?nn-dwuhlm e ta Ll ]
W (MIDP 1 1g) =1 dm r,r,r PP 0P 1P within the mma
Pope Sonw
z . ilniﬂglchh ‘ol the MIDP] spaciTied with trarrarna, w0
g OV 1uig 22 |PCr o—PrPePyPa (o) mmdbtodnlt“:?ho.lhumhlo o B3 socariry
g PIPaPo P P2 Py P Py PrPrPyPo | yhy sodtens wpacHiod with 1he immadiats e i 2 1
¥ o [MIDP 1106110 | dnta PyPaPeP PaPof Po wiihin the mme
b g Bt
i & b na W w angte b of pert PIDP |1 specified ™
E BPt avor onpel bt (0L L L1 O Uit |22 PG o PrPaPs Py | L S ety ate tyly & T, 8 ettt
& 1Pg Py PalPyPaPi Py PaP2P:Po bumhlolhlmrﬂwn‘ndwnhtho v
A [PIDPL 1l gl =) | mmeditedne P-,POPSP‘PSPZ,P‘PO
within T same page 000!
’ ; T 1 3 vngie Bit of port "'bPL} woectiind [,
BNPY adar| Branch on na Poat b [0 O 1 1 | Y Oti19]2 {2 |FC ne=FPIPsRyPa with 1w | iate dat 1,1 ke 0, 3 B seemary
P2 Pr Py Pa| Py Py £1 Py PRIy ey anen to the sddrs soecHd with The e e w1
ALPIDPY 1@ )0 | immadiste duta PoPgPeP P 4P oP P
TEAYI 0
within the sbid Dm Qocut.
BIM aadi| Braach on yuner I I O T TH s L ‘;nﬁm&:‘? ThrF
PIRPLPLPYL PP P Py APy PPy dm p,v ﬁ.?al’zp P whhin the sme
TR poge pecun, The TMF i rewn.
ther TME =0
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Ingtrucian cods ¢
Moamonic - 14 i Funcian Drscription Sterus fleg Armarksy
x D00 Dg [Qa D 0: O | |9 afected
-BNIMGU;‘B-;:"U! O;I -n(; ::n:_ o0 l. Y10 o -?—--? PCr.g= P1PePypy (U the TMF # 0 o vranch ig 1
PrPaPyPa |Paesp S "0 16 Ts s shdies  waciied with 1w im e e
ePsPa|PaPy PP PaPzP1Po tdata PyPePCP P aPoPy Po within this jam
T TME= 0 B 0ocur. The TMF by resit #
Then TMMF +«(
8 addr | Branch on rienupt Gr vy v v ot 2|z [rCro0-PIPRPsPY :Ltr;-ddsx'rr .‘"1
T DT
PaPePs Py [RIP; PPy PaP2 PPy |immedate dets p?pcpsy
o EXTF =1 weithin 1he same page gitgh
1hen EXTF =0 in rasat.
BNt sddi | Branch on nop antenupt [0 0 0 3 |1 1 0 1 F2 (2 |PCy a-PapaPups [ ﬂ:’dEXTF
PIPePLPa [PaP; Py Py PaPzP1 Py
O OFRTF=0
ihen EXTF -0
£ [BC aadr | Branch on CF o1 1V 1 |var o |2|zi{PC . o-PiPypyPs
E PrPePsPa (PalaPy Py FaPa@i Pp
E  CF =
+ | B8NC aadr | Blanch on no CF OO0 1 V111 v 1 (2(|2]|PCr.p=PrPsPyPy
g PiPaPyaPa |P3P2PYy Py
o)
BZ agdgr | Branch on ZF [« T T S N 6 O O IO o B - 3
PIPsPs Py [P3PIP P
BNZ addi | Bianch on no 7F LT+ N T Y I O Y+ I I 3 ]
PiPaPaPu|PyPsPtPo
BF n wddr | Bianch on (lag T OO0 |ngngnangf2 |2 Wil i BFD S0
BF 3k sootrd:
PrPrPuPu|PaP; P Po bunchwm;m o whnthc m__m.‘;""
“imned e date, R%PSP‘PSPQP'lPD
.yahmnmonmgmc
BNEn wa0i| Brench on ro H 1001 |hangnan i i ‘ﬁ—aghnuummdn.d
o R AR arzminall with the I'Mdllt.dmnzn nyng O, T e
1PaPsPa|PapyP1 Py iitdwllh'lhl 0 bt 8 R
ml v,’a'sP‘Pspf‘PO
el
B 1] Input port 1o AC o066 o Po1 FADP| ) coments ars bouded kn the AC | 7¢
E oP Quipul AC 10 pon Tk AT contents s outpunied 10 poet PIOP ).
B [5P8 oa]sm pon b T singin BN in por PIDF |1 ipachied with When It oo
the bnmaeinty Srta BBy la . ohinsripiall
i Pt
§ APE bt | Ressr pant b A singhi bl In pon P{OP) | soecified whh | 7¢ :
; the immadiste de BBy ia cevet, u enamind. tha k
K b opaiy ey dm vyt ]
SCTL b | 58 contiol reginie The GiL1 o The comrol reghier specied
bBr{S) :Hhuu me“,a,s By are
RCTL bit | Reset zonirol registe The bils of th control raglter wachied
) Biti 5) e whh the immadte orte 83898 Boare [ 2
g T,
11 | . Tha E erd AC conems are loaded In 1he
Ewive fwine nme :31, '_E_’(')Mc' Almar, Tha THF s resst, THEF
g Hall Al oparmians mop, Dy iy 5T v 4
[ LY T T N
oy
No opaislion No opargtion is parformmd, but 1 mechine
neiels cyche i commmed.
*1 4 the CLA | jon s usd L ¥ In mich o manner a3 CLA, LA, ————,
the firet CLA & fon anly s etfective and tha following CLA | o are ch d

1o the NOF lnetructions. This i sl teus of the LI Instruction,

The spprication cocon dlpgrams and citcuit constants heroin areoncluded as an axarmple and prowide No Quaraniee lor gasigning
EQuipment to be mass-produced,

The miormanon heren 8 behivved 16 be accorste sng ralisble However. na responsihlity 1s pssumed by SANYQ (or its use nar
fot sy inlnngamants of palents or ether nghts of 1hard purnes which may 1ewll lom 15 use
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