[_Ordoring number: EMNZZIS8E

no. 2258t | | C6543C, 6543H, 6546C, 6546H

CMOS LSI
SINGLE-CHIP 4-BIT MICROCOMUPTER FOR

SMALL-SCALE CONTROL-ORIENTED
APPLICATIONS

The LC6543C/H, LE6546C/H belong 1o our single-chip 4-bit microcomputer LGﬁ&DOs 54
process technology and are suited for usg in smali -scale control orlented appl;ﬁat’ions

comrmunications equipment, car equipment, home appiliances as well as
circuits and applications where the number of contrels is small.

Features
1) CMOS technology for low-power operation (with instruction-cong
2} ROM/RAM
LCE543C/H ROM: 2K x 8 bits, RAM: 128 x 4 bits
LCE548C/H ROM: 1K x 8 bits, RAM: 64 x 4 bits
3) Instruction set: 80 instructions common to the LCG500
4) Wide operating voltage range from 3.0 V10 6.0 V{C v
5} Instruction cycle time of 0,82 usec. {H version}
6) On-chip serial 1/0 port
7) Fiexible 1/OQ ports
® Number of ports; 7 ports/25 pins max,
e All ports: Input/output common
Input/output voitage 15 V rdax, {ope@\
Output current 20 mA max fsmk dy

Vectored interrupt by INT ga
9) Stack level: 4 levels {commbn wnh

Specifications and infarmation herein are subject to change without notice,

SANYO Electric Co..Ltd. Semiconductor Business Headqguarters

TOKYO OFFICE Tokyo Bldg..1-10,1 Chome, Ueno, Taito-ku, TOKYD, 110 JAPAN
6139 TA/7088TA/DDSEK 1/8206K], TS} No. 2258:1/41



1.C6543C, 6643H, 6546C, 6546H

Itam LCE%43C LCB8543H LCBBA6C LCE8546H
Memo- | HOM 2048 x 8 hits 2048 » 8 bits 1024 » 8 bits 1024 = 8 bits
v RAM 128 x 4 hits 128 x 4 bits 64 x 4 bits B4 x 4 bits
Ingtruce | Instruction pet 80 BO BO 80
tion Table read With With With .| With
Interrupt Extarnal 1, Extarnal 1, External 1, i \'\
Internal 1 Internal 1 Internal §

E _§ Timer 4-bit prescalar + A-bit prescaler + 4-bit presa‘ala‘r +

g 2 8-bit timer B:bit timer B-pit 1Ilf| 1

G & Stack lsvel 4 4 ) ;

Standby function Standby available Standby available .?s*:@wndbv\& #llable
by HALT instruction | by HALT instruction | by 4 5 %v HALFinstruction

Number of ports 1/O 25 mox. 1/0 26 max. /0 Z5imax.

v Serial port 4/8-bit 1/O 4/8-bit 1/O 4/8-Bit 1/O

,8; 1/0 voltapa _ 16V max. 16V max. A BV max.

2 | oumuteurrent 10mA typ. 10mA tvp.

2 20maA max.

P -

2 11O clreuit conflguration

= Output tove! at retet mods
Buret pulse output Avallable Syvailable
Minimum cycle time 2.77us IVpDraAVI 0.92us

2 g 6.0us (VDDEAV)

g 5 Supply voltags 3t 8V 4.51t0 6V
Current dimipation AmA typ.
Rescnstor R IBO{)k Hx typ.)

= & ki'E Loramlc (400k, 300K, | Coramic 4MHz

g% 1MHz, 4MHS 1MHz, 4MH3)

Predivider option 11,143, 314" . 111, 143, 114 11N
Package DIP30 ,hprnk wpé‘ DIP30 shrink type, | DIP30 shrink typs
MFP30S MFPI0S

'LB__.”_Q_L SANYO: MFP305S

Case Qutline 3061-D30SI1C

{unit: mm}
» 15
aoolnnoonononnon r
\p* -1t
bg —am
LC6543C/H
LC6546C/H _'i.{
a3 0.2%
-
I o] Tl o] Tl TE T T T2 T=T Tl T2 T2 Te] EE
3 8 I | L B T = S R 1} %]
$ECRREEEEEFFEEG :
I ¢ L
& oa oW P -~ SANYQ: DIP3I0S
o o 0..4 095 1.78

Common 1o DIP/MFP
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LCB543C, 6543H, 6546C, 6546H

Pin Name
08C1, 05C2 : R, C or ceramic rescnator for OSC TEST
RES : Raset INT
PAD 102 : input/output common port Ag 1o 3 Si
PChto3 : Input/output common port Cg 1o 3 SO
PDQ 10 3 - Input/output common port D@ 10 3 SCK
PEn to 3 : Input/output common port EQ 1o 3
PFo 1o 3 : Input/output common port Fg to 3
PGpta 3 ! Input/output common port G 10 3
Plg . Input/output common port 1

Note} ® The 5l, S0, SCK, and INT pins are commaon to the PFQ to PF3 pin

Systam

-~ CommontoPortF*---

ALU

CTL
0sC
™

57§

¢ The OSC2 pin and Plg pin are common to each other, but args

selectable,

Block Diagram

Php-~2a <::>Por1 A

PDo~3 Q::) Port D

Port E

(=
N
=
()

PF2/SBK St

1 Test
: Interrupt raquest pin
: Serial input pin
Rutpin
ckmpf\i\’h(g utput

T™

EXTF[TMF

CTL

Datg’ memory ROM

: Flag PC
' rking register INT
“=fccumulator iR

: Arithmetic and logic unit |.DEC

: Data pointer CF, C5F

. E register ZF, ZSF

: Control register EXTF

: Oscillator TMF

: Timer

: Status register

|

INT

—< 0501

ose ——0 0502 Note 1

-0 RES
-0 TEST
0 ¥0n
=0 Vg

: Program memory

: Program counter

: Interrupt control

: Instruction register

: Instruction decoder

: Carry flag, carry save flag

: Zero flag, zero save flag

: External interrupt request fiag
: Internal Interrupt request flag

No_ 2258-3/41



LC6543C, 6543H, 6546C, 6546H

Development Support Tools
The following are aveifabla to support the program development for the LCE543, LC6546,

{1} User's Manual

*LCB554 Series User's Manual” No. E21B (Issued in Dacember, 1987)

{2) Development Tool Manual

{3} Development Tools

For the EVA-410 systam, refer to the description of Development support tool in "LCGSSﬂ Seriés., U§e; s Manual™,
For the EVA-BO0 systam, rafer to ""EVA-BO0 - LCB554 Series Development Tool Man A

1} For program development {(EVA-410 system}
i. MS-DOS for host system {Note 1)
ii. MS-DOS base cross assembler: < LCG5S.EXE >
iii. Evaluation kit {(EVA-410C)
iv. Evaluation kit target board {EVA-TB6543/46], avaluation chip |
2) For program evaluation
i. New piggyback (LCE5PG43/46-A)
* Small package
» The socket for pin-to-pin conversion
is not required,
* For detailed information on how to uss it,
refer to page 33 of this catalog.

 required.

Note. For notes for program evaluation, do
the LCBB43/46" in ""LCGE54 Serias L)

EVA-410 Systern

LCBEPGA43/46-A

Small package

The socket for pin-to-pin
converslon 13 not required.

o EvA-410

HES-B0A-0112
S1oN2

To application system

* LCE5PGA3/46

The socket for pin-to-pin
canversion Is requirsd.

EPROMIZ732 or 2764}

S
IIHHH“NHI]H

Piggyback

convarsion board
{Socket for
pin-to-pin

Convarsian board =
convarsion)

{TB43S}

R HP303

Read-Write adaptor
for 2764 (5357754

Evaluation Kit Target Board
{EVA-TBB543/46)

To application system

No. 2258-4/41



LCE6543C, 6543H, 6546C, 6546H

3)  For program development (EVA-800 system)

i. MS-DOS personal computers compatibla with IBM PC/XT and IBM PC-AT (Note 1}
. Cross assembler =+ MS.DOS base ¢cross assembler: < LCG5S.EXE >
ili, Host processor control program

iv. Evatuation chip: LC6594

v. Emulator : EVA-B50 or EVA-BC0 emulater and evaluation boards

Appoaranca of Devalopmant Support System

EVA-800 System

MS-DOS personal computers
- Host processor control program

- LCB5S.EXE cross assembler

0
)

EVA-800 or
EVA-850 emulator

Evaluation chip board
EVABOO-TBG6554/20/22/43/46

of 1BM Corporation
fero; ft Corporation

pin for emuiator, A suffix {A, B, -} is added at the end of EVA-BOD as the

Mo, 2268-5/41



LC6543C, 6543H, 6546C, 6546H

Pin Description

Pin Name

Pins

Function

Option

When in the Resat Mods

VDD
Vss

Power supply

osc

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

® For 1-pin external elock input,
1-pin C QS8C, the Plg/08C2 pin
is used as 1/O port Plg

® For 2-pin RC OSC, 2-pin ceramic
resonator OSC, the Plp/0SGC2
pin is used as OSC pin 0SC2.

1) 1-pin external clégk

input &
2) 1-pin COS
3) 2.pin RC (}5\\
4) 2-pin cerpimic
resonaterOSC

PAp
PA1

PA3

®1/0 port Ap 1o 3,
4.hit input {IP instruction)
4-bit output {OP instruction)
Single-bit decision (BP, BN
instruction)

Single-bit set/reset (SP
Instruction) ‘

® The PA3 {or PAQ:to 3} pin nitisg.
be frae from ghat g

the HALT jnstruction

#"H" output (Qutput
Nch transistor: OFF)

PCq

1} Open drain type
output

2} With pull-up resistor

3} Output at the reset
moda; "R

4} Qutput at the reset

moda: “L"

e 1}, 2}: Specified bit by

bit
# 3}, 4): Specified ina
group of 4 bits

o "H" output
L' gutput
{Option-salectable)

Samg 88 for PCo 10 3

Same as for PCp 10 3

Same as for PCp 10 3

© 4-bit input (P instruction)

HO port EQ o 3

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

Single-bit set/reset (SPB, RPB
instruction]

® PE(. With burst pulse {64Tcyc)
autput function

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

IIH!! Du‘put
{Output Nch transistor
OFF)

No. 2268-6/41



|L.C6b43C, 6543H, 6546C, 6546H

Pin Name | Pins HO Function Cption When in the Reset Moda
PFp/SI 4 Input/ | ®1/0 port Fp 4o 3 Same as for PEQ 10 3 Same as for PEQ 16 3
PF1/S0 output [ Same as for PEg ¢o 3 (Note) ¥rial port: Disable
PF2/5CK ®PFg 1o 3: Common with serial fitarrispt source: TNT
PFa/INT interface, INT input,

Program-selectable

Sl e Serial input port

S0 ----Serial cutput port

SCK--Seris! clock Input/output

INT ---Interrupt raquest input

4-bit/B-bit serial input/foutput is

program-selectable.

{Note} No burst puise output
function is provided.

PGy 4 Input/ | ®1/Q port Goyo 3 Same as for PEQ o 3
PGy output | Same as for PEQ 1o 3 (Note)

PG2 (Note) No burst pulsa output

PG3 function is provide

Plp/OSC2 1 |[Input |®1/Oportig Same as for PG 1o 3

output/ | Same as for PG to EL
QUEPUL | eSingle-bit configurstisr
e For 2-pin OSC, thigpin is

No. 2258-7/41



LCB543C, 6543H, 6546C, 6b46H

Oscillator Circuit Option

Option Name Circuit Conditions, etc.

A,

1. 1-pin C OSC The PIQ/OSC2 fin h;sgd as port

N,

2, External clock

3, 2-pin RC OSC

4. Ceramic resonator The P1g/OSC2 pin is used as OSC

0sC pin OSC2, providing no function
as port,
Predivider Option
Option Name Condltions, etc.

s Applicable to all of 4 OSC options.

#The QSC frequency, external clock
do not exceed 1444k Hz, (1.C8543C,
6546C}

»The O3C frequency, external clock
do not exceed 4330kHz {LCG543H,
6546H},

1. No predivider {1/1,

generstor

sApplicable to only 2.options of
externat clock, ceramic resonsator
0SC.

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

113 pre-
dividar

Timing
generator

3. 1/4 predivider ®Applicable 1o only 2 options of
external clock, ceramic resonator
osc,

& Ths OSC frequency, external clock
do not exceed 4330kHz,

F

Timing

teee | 174 pre-
divider

generator

No, 2258-8/41



LCE543C, 65434, 6546C, 6546H

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

LC6543C, LC6546C

Table of OSC, Predivider Option of LCE543C/46C 43H/46H

800k to 4330kH

External clock by 2-pln
RC OSC circuit

Same as abé

L . . Predivider Option
C
Circuit Configuration Frequency {Cycle Time) VoD Range
400kHz 1/1 {(10us8)
1/1 (5us)
BOOkHz 1/3 {15ps}
Ceramic resonstor 174 {20us)
osc¢ 111 (4ps)
TMHMz 1/3 (12us)
1/4 [18ps)
AMHz 1/3 (3us) Unusable with 1/1
predivides
200k to 667kHz
600k to 2000kHz
1-pin external clock 800k to 2687kHz
200k to 1444kH2
600k to 4330kHz

4 to 8V
1-pinC
2-pln RC 3toBV
4 to0 BV

o :U\\'Ef {E“Du . E Predivider Option Vo R Rermak
reuit D&_]\\Q_I\m iratio requency (Cycle Time) DD Range emakrs

Ceramic resonator O5C | 4MHz 11 {tus) 4.5t0 6V

1-pin external clock 200k 104330kHz | 1/1 {2010 0.92pus) 45106V

External clock by ceramic
resonator OSC circuit

The ceramie oscillation cireuit eannot be driven by external clock.
To drive the circuit with external clogk, select the external clock option.

No, 2258-8/41



LC6543C, 65643H, 6546C, 6546H

Option of Ports C, D OQutput Level a2 the Reset Mode

For input/output common ports C, O, either of the following two output levels may be selected in a group of 4 bits

during reset by option.

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

Option of Port Qutput Configuration

For each input/output common port, gither of the following two out

{Bitwisel.

Option Name

Circuit

1. Open drain output

2. Output with pull-up
rasistor

hen g

able ta port Plp/05C2
iin RC OSC or ceramic

¥

[ Lcesa3c, 6546C |

Peak-Qlitput Cultrght
Averagé Quiput Current

Allowable Power
Dissipation

Operating Temperature
Storage Temperature

unit
VoD —0.31t0+7.0 v
08C2 Allowable up v
to voltage genarated
0sSC1{*1N) -0.3 t0o Vpp+0.3 vV
TEST, RES —0310 Vpp+0.3 v
Port of OD type ~0.310+156 v
[Port of PU type —03t0Vpp+ 03 V
0SC1 for 1-pin C OSC
170 port =2 to +20 mA
Per pin over the HO port —2to 120 mA,
period of 100msec.
Zipa(n) Total current of PCo ¢p 3, ~15 10 +100 mA
PDO 10 3. PEO to 3 {*2)
Zlga(2y Total current of PFQ 1o 3, —15to +100 maA
PGQ 1o 3, PAQ 10 3, Plo ("2}
Pd max {1) Ta=~30 to +76°C (DIP package) 400 mw
Pd max {2) Ta=—30 to +70°C {MFP package) 200 mw
Topg —30 to +70 °C
Tstg —55 to +125 °c

Na. 2258-10/41




LC6543C, 6543H, 6546C, 6546H

[ Lces43c, e546¢ |

2. Allowable Opserating Conditions at Te=—30 to +70°C, Vsg=0V, Vpp=3.0 to 6.0V

Operating Supply Voltage Voo VDD
Standby Supply Voltage Vst RAM, register hold (*3) Vpp
“"H"-Level Input Voltage ViH{1} Output Nch Tr GFF Port of OD type 0.7%0p
{except Ip)
VIH(2) Qutput Nch Tr OFF Port of PU type B.F
{except Ig}

VIH(3) Qutput Nch Tr OFF

ViM{4) QCutput Nch Tr OFF

VIH(5)
Vid{g} External clock mode
“L*"Level Input Voitage ViL(1)  Output Nch Tr OFF
ViL(2)y  Qutput Nch Tr OFF
ViL(z) OQutput Nch Tr OFF

ViL{4} OQutput Nch Tr OFF
ViL(s) External clock moge

ViL(s}
VIL(?)

VIL{8)
VIL(8)
Vthm
Operating Frequency 200 1444
{Cycle Time) {20} (2.7
200 667
(20} {6.0)
External Clock Conditions
Frequency ; - Vpp=4 to 8V, OSC1 200 4330
Figiut. When glock exceeds 200 867

Pulse Width e 1/30r1/4 Vpp~4 to BV, OSC1 69
option is 180
Rise/Fall Time Vpp=4 to 6V, OSC1 50
100
Oscillation Gus?qmte
1-pinC OsmLiation VpD=4 to 6Y, 05C1 18045%
2-pin RC Qicﬂlatlo 08C1, OsCc2 270+6%
0S5C1, 05C2 1221%
Vpp=4 to 6V, 0SCt, 0SC2 270+b%
Vop=4 1o 6V, O8C1, 05C2 4.741%
Table 1

Ta=—30 to +70°C, Vgs=0V, VDD=3.0 to 6.0V

IH{1)  Output Nch Tr OFF Port of QD type
{including OFF leak
current of Nch Tr)
VinN=+13.5V

fIH{z)  External clock QsC1
mode, VIN=VDD

*“L"-Level Input Current Nt Output Nch Tr OFF Port of OD type
VIN=VSS

liLe2y  Qutput Neh Tr OFF Port of PU type
Vin=Vss

min  typ max
+5.0

+1.0
-1.0

-1.3 -0.35

< < o -

s o «w<g

kHz

{ps)
kHz

{us)

kHz
kHz
ns
ns
ns
ns

pF
pF
kahm
pF
kohm

unit
LA

BA
[TLY

mA

Continued on next page,

No. 2268-11/41



LC6543C, 6b43H, 6546C, 6546H

Continued from preceding page,
LC6543C, 65460]

min  typ max unit

[tL{zr  VIN=Vss RES —45 -10 pA
hiL{4) External clock mode, asci
VIN=VSS
“H"-Level Output Voltage  VoH(1) |oH=—50uA, Vpp=4.0 Portof PU
to 6.0V type
VOH{2) loH=—10uA Port of PU
type
“L"-Level Output Voltage  VoL{1) loL=10mA, Vpp~ Port
4.0 to 6.0V

VoLi2) loi=1mA, IgL of each
port: 1mA or lass
Hysteresis Voltage VHYS

Current Dissipation

t-Pin C Oscitiation {ppor{1} Fig. 2 fosc=600kHz {T\‘PJFN Vo 5 mA
2.Pin RC Qscillation 1opopr(2) Fig. 3 fosc=750kHz _H‘)@f"] . 5 mA
IpDoPt3) Fig 3 fOsC=350kHE LIYP) s Y VPP . 4 mA
Ceramic Resonator \DDOP(4) Fig. 4 4MHz, AV 8 mA
Oscillation 1/3 predivider
IpboP(5)} Fig. 4 4MHz 6 mA

0.5 2 mA
1.5 mA
VDD 1.5 mA

IDDOP(E)

IDDOP(7)
External Clock 1DDOP(8)

[« I -

vpo~4 to 6V, VDD 2.6 8 mA,

Standby Mods Vpp=6V, VpD 0.05 10 HA
Vpp=3V, VDD 0.025 5 A
Oscillation Chargc stics
Ceramic Resormar Oscj
0sC1, 03C2 384 400 416 kHz
ig. 4, fo=B00kHz Vpp=4 to 6Y, OSCH, 768 800 832 kHz
0sC2
Fig. 4, fo=1MHz Vpp=4 to 6V, OSC1, 960 1000 1040 kHz
0scz?

Fig. 4, fo=dMHz, Vpp=4 to 8V, 0OSC1, 3840 4000 4160 kHz

1/3 predividar, 0sC2

1/4 predivider

tCFS Fig. 5, fo=400kHz 10 ms
Fig. 5, fo=800kHz, Vpp=4 to 6V 10 ms

1MHz, 4MHz, 1/3 predivider, 1/4 predivider

1-Pin C OSC Oscillation fcose  Fig. 2, Co=180pF15% Vpp=4 to 6V, O5C1 310 600 1147 kHz

Oscula“m:o ﬁ;\ablhzmg»
Period ™

Frequency
2-Pin RC OSC Oscillation  fmosc  [Fig. 3, Cext=270pF156% Vpp=4 to 6V, 612 B50 1158 kHz
Frequency [ 05C1, 0SC2
Fig. 3, Rext=4.7kohmsit%
[Fig.a,Caxrn'z?DpFiﬁ% OS8C1, 0S8C2 275 400 642 kHz
Fig. 3, Raxt=12kchmsx1%

Continued on next pags.

No. 2258-12/41



LC6543C, 6543H, 6546C, 6546H

Continued from preceding page.
[ Lces43C, 6646C |

Pull-up/Pull-down Resistance min  typ max unit
1/0 Port Pull-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, VIN=Vg5
Serial Clock

Input Clock Cyele Tims  tCkCY(1) Fig. 7 Hs
U

Qutput Clock Cycle Time tCKCyi(2) Fig. 7 Hs

Input Clock “L'"«Level top {1y Fig. 7 Hs
Pulse Width Hs
Output Clock “L"-Laval wcKL(2) Flg. 7 Hs
Pulsa Width
Input Clock “H"-Level tcKH(1) Fig. 7 ps
Pulsa Width L]
Cutput Clock “"H'"-Leval tCKH(2) Fig. 7 HS
Pulse Width
Sarial Input
Data Setup Time tICK [T
Dats Hold Time Kl [T}
Serial Output
Qutput Delay Time 1eKO to 6V S0 0.5 TH
50 2.0 Hs
Pulse Qutput
Period PEg G4 x Toye us

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

PEQ 2xTeye 210% s
PEp 2xTeye FI10% s

n mussiaékib free from chattering during thae HALT instruction execution cycle.

icy¥. There is a tolerance of approximately 1% between the center frequency at
: g and the nominal value presented by the ceremic resonator supplier. For details,
sationfof the ceramic resonator.

can hé schmitt-triggered when the 1-pin oscillation option, 2:pins oscillation option, or external
3tibn has been selected,

No, 2258-13/41



LC6543C, 6543H, 6546C, 6546H

05C1

10SC2)

Extarnal ¢lock

1
OPEN

Fig. 2

Fig. 4 Ceramic Resonator
Oscillation Circuit

P

05C1 0502

]

Aaxt

Coxt =

Voo

SHRLRNNN

Unstabilized OSC petiod

1cFs

Fig. 3 2-PIn RC Osciliation Circuit

[-_______________, Lower limit of

operating Vpo

Stabilized Q3C

Fig. 5 Oscillation Stabilizing Period

No, 2258-14/1)



LC6543C, 6643H, 6546C, 6546H

4 MHz 1 3pF 10%
CSAL.00MG tMurats) | <2 33pF 1 10%
R 08
O F1
4 MHz = :gop 0%
KBR4.0MS {Kyocers) 2 pF+10%
R 0Q
' Mz Cs 2200F 2 109%
CSBi000K Murata) Cp 2200F + 10%
C3B81000D (Muratal R 02
1 Mitz Cy 1000F £10%
KBRIJOOH [ Kyocera} Cr T00pF £10%
R 09
B0BKHz < 220pF +10%
CSEB800D (Murata) Cp 220pF % 10%
R oQ
Fi
e
KBRSOOH (Kyoceral 2 P
R 0Q
400K Hz Cy 330PF £ 10%
CSBANOP Murata) Ce 330pF £10%
R 00
00K Mz & 3309:: 109
KBRAGOB {Kyocera) Ca 330pF £10%
R 0g

Table 1

Constents Guaranteed for
Caramic Resonator OSC

Bl

X

Fig. 7 Serial Input/Qutput Timing

Fig. 8 Pulse Output Timing at Pert PEQ

0. 8Voo
0.2voD

Load clroult Tkl

I

Voo

50pF

The load conditions ure
the same o% in Fipg. 7.

No. 2258-15/41



LC6543C, 6643H, 6546C, 6546H

RC Oscillation Characteristic of the LC6543C, 6546C
Fig. 9 shows the RC oscillation characteristic of the LC6543C, 6846C. For the variation range of RC QSC
frequency of the LCE543C, 6546C, the following are guaranteed st the external constants only shown below,

i} Vop=3.0V to 6.0V, Ta=—30°C 10 +70°C
External constants Cext=270pF
Rext=12kohms
275kHz £ fmosc S 642kHz

i) VDp=4.0V 10 6,0V, Ta=—30°C to +70°C
External constants Cext=270pF

Rext=4,7kohms
612kHz % fmoOsc §1159kHz

must be observed. (See Fip. 9.}

{*7): The osciliation frequency at Vpp=5.0V, Ta=256°C must be j
(*8): The oscillation frequency at Vpp=4.0V 10 6.0V, Ta=-3
to +70°C must be within the operation clock frequency

curve it gfvyh for
mmnpo only without gn.wrg-‘\tee.

mosc [kHz]

8 RC Oscillation Frequency Data (Typ.)

No. 2258.16/41




LCB543C, 6543H, 6546C, 6546H

[ LCB543H, 6546H |

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

Maximum Supply Voltage VDD max Voo
Output Voltage Vo 0sc2
Input Voitage Vi) 08C1{"1)
Vi(2) TEST, RES
input/Output Voltage Vio(1)
Vio{z)
Peak Output Current lop
Avarate Output Current loa Per pin over the period

of 100msec.
Zlpa(1y Total current of PGy 10 3,
PDo to 3. PEQ to 31"2)
Ziga(2) Total current of PFQ 1o 3¢
PGO to 3. PAQ to 3. Plg'(*2)
Allowable Power Pd max {1} Ta=—30 10 +70 C_\{QJPI
Dissipation Pd max (2} Ta=—30 to +70°¢

Operating Temperature Topg
Storage Tempareture Tstg
2. Allowable Operating Conditions at Ta=—30 to +70

Operating Supply Voltage  Vpp
Standby Supply Voltage Vst
*H*-Lave! Input Voltage VIH{1)

“TNT, SCK S,

Ip of PU type

RES

¢ arnal cl 0S¢

“L."-Level input Voltags / put Neh P_irrt -
y L ' INT, SCK, 5I

0SsC1

TEST

RES

({Cycle Time)s
Extarnal, 'k:ck C A
0sC1
05C1

0sC1

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,
The PA3 lor PAQ g 3} pin must be free from chattering during the HALT instruction execution cycle.
{(*4] When mounting the MFP version on the board, do not dip it in solder.

. tvpe {except I}

ip of OD type
TNT, SCK, S,

0.7VpD

0.8VpD

0.8VDp

0.8Vpp
0.8Vpp
Vss
Vss
Vss
Vss
Vss
200
{20)

200
69

400 mw

200 mw
—30 10 470 °c
—551t0 +125 °C

6.0 v
6.0 v
+13,5 A
VDD Ay
+13.6 v
VoD Vv
Vpo v
Voo v
0.3VpD v
0,.25Vpp v
0.25vpp v
0.3Vpp v
0.25Vpon Y
4330 kHz
(092t (ps)
4330 kHz
ns
50 ns

See Table 1.
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[LceB43H, 8546H |
3. Electrical Characteristics at Te=—30 to +70°C, Vgg=0V, Vpp=4.5 to 6,0V min  typ max unit
“H™ Lavel Input Currnt HH{1} Output Nch Tr OFF Port of OD type +5.0 HA
{including OFF leak current
of Nch Tr}
ViN=+13.5V
ltH{2)  External clock mode, ose1
VinN=VDD
“L"Level Input Current hL{1) Output Nch Tr OFF
VIN=VSs
hiL(2y  OQurput Nch Tr OFF
ViN=VsS
NLi3)  Vin=Vss
liL(4) External clock mods,
VIN~VSS
"H'"-Level Output Voltage VOH(1} |QH=—B80vA v
VOH(2) 1OH"—10uA v
“L'-Level Output Voltage  VoL{1) [OL=10mA 1.5 v
VoL(2) 0.5 v
Mysterasis Voitage VHYS F?:%f WT,W, Sl, 0.1Vpp v
LOSC1 of§ehmitt type
Currant Dissipation _ ) ;
Ceramic Resonator IDDOP{1) Fi, g & o _ ) 4.0 10 mA
Oscillation '
Extarnal Clock 4.0 10 mA
Standby Mode 0.05 10 BA

0026 6  pA

Oseillation Characteristics
Caramic Resonator Oscillatio

Oscillation Frequency 0sC1, O8C2 3840 4000 4160 kHz
Oscillation Stabilizing 10 ms
Pariod
Vpp=5V, Port of PU 14 kohm
type
Reset Time: & g See Fig. 4.
A=1MHz, other than pins 10 pF
to be tasted, ViN=VsS
Serial Glptk
InputClock C FKCY(1)Fig. B SCK 3.0 ps
skev(2)Fig. 5 SCK 84 x TCYC ps
{Teye=4 x System
clock period)
tcKLiy) Fig. 5 SCK 1.0 ps
QOutput Clock "“l:w’ml; el  teKL{2) Fig.b 8CK 32 xTeve us
Pulse Width
Input Clock “H""-Level tcKH{1) Fig. 5 §CK 1.0 ps
Pulse Width
Qutput Clock tcKH(2) Fig. b 5CK 32x Teye ps

“H"-Level Pulse Width

Continued on next page.,
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Continued from preceding page,
[Lces43H, 6546H |

Serial Input

Data Setup Time ek Spacified for 1 of SCK
Data Hold Tirme 1CK| Fig. 5

Serial Output
Output Delay Time ok Specified for | of 5CK

Nch OD only, External
1kohm, external BOpF,

Fig. b
Pulse Output
Period tpcy  Fig.8
*“H".Leval Pulse Width tPH Teyc=4 x System clock
“L'. Lavel Pulse Width tPL pnriod, Nch OD only,

External 1Tkohm,

External 50pF
(*6} The OSC1 pin can be schmitt-triggered when the external cl
{*6) fcrosc: Oscillatabla frequency

p.26Voo
merermrede e - VsS
TaxiH
External Clock Input Waveform
Voo
K____ e a2 Lower limnit of

oparating Voo

R

m
;I;‘he'éonatorc’ ;I;
Stabllized OSC

Unstabillzed OSC pariod
16Fs

Fig. 2 Ceramic Resonator Fig. 3 Oscillation Stabilizing Period
Oscillstion Circuit
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Ci 33PF +10%
4 Mz -
CSAL.00MG Murste) | ©2 JIPF -+ 10%
24 0Q
4 Mg Ch 33PF £ 10%
KBRA.OMS (Kyocera) |2 | 3PF+10% |
R 00

Table 1 Constants Guaranteed for
Ceramic Resonator OSC

10m

i

e,
1§ thelis

5CK 0.8von
N 0.25v00

162

Voo

S Load clrcult

50pF

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

Fig. 6 Pulse Output Timing at Port PEg
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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 t¢ ns\fm;completlon signal,
A peripheral circuit and program must be so designed as to provide precise control of thest; nc'ib\gfuqctlun In most
applications where the standby function is performed, voltage regulation, instantas
external noise are not negligible. When disigning an application circuit and prograns’

describes power fatlure backup for which the stendby function is mostly used
the standby function is performed precisely is shown below and notes for girg

fully obsarved.
1f any other mathod than shown in this sectlon is apphed it is necessq-

On completion of serial transfer, tha HALT mode is reieased _
instruction |mmed|ately following the HALT anstruqtn;sn. Thi

o serigl transfer occurs. This

— Notas ~
® Ralease by the serial transfar completio
generation; and unavailable when the cerg

serial transfer by external cloc
axternslly during backup,

1:2. Summery of HALT ralease conditions
The HALT mode setting, relessa’cond

setting, release conditions

HALT mode release conditions

Reset {L.ow leval Is applied to RES,)

Low level is applled to PA3

{PA3 to PAQ or PA3 is program-selectable.)
Serial transter completion,
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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) mysy be observed at the
standby initiate/release stata.

{3) Relsnss operation must not ba overlapped at the time of execution of the HALT instru

powar is rastored,

2-1-1. Sample application circuit — {1}
Fig. 2-1 shows a sample application where the

Voo

LCOBAT/ A0

PX X{Note}
Vob

}R {S00k)
(TYP)

No. 2258-22/41
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2-1-2. Qperating waveform in sample appilication 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:
ia) Power-ON reset
{b} Instantangous break of main power source
{c) Return from power failure backup

e B

—— r———=—=
/’\;luﬁ Vl -
& /T
ViL Pxx ——I /

l// AT

Inde«termlnatei Reset X‘ Normal mads X_Hasat X

~

{8) Powsr ON reset b} Instantariagiis

=TT T

U
Normal mode @-- -

HALT Instructlog )

aveform in sample application circuit — {1)

POW -QN resat
# reset occurs automatically and the execution of the program starts at address 000H

This sampla\'\‘“'&‘f)pllcatlon circult provides an indeterminate region where no reset occurs before the operating
VDO range is antered.
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{b) At the time of instantaneous break

{c} At the time of return from power fallure backup

2-1-4, Notes for dasign of sample application circuit — {1)

2.1.8, Notes for soft

{i) When the Pxx input voltage does not meet V| {the PxX input level does not get lower than input
threshold level Vi) and the RES input veltage only meets V| :
A reset occurs in the normal mode, providing the same operation as power-ON reset;

{ii} When bath of the Px x input voltage and RES input voitage do not meet V|L:
The program continues running in the normal mode,

{i#i} When both of the Px X input voltage and RES input voltage meet Vi :
When two pollings do not regard the Py x Input voltage as “L" level
and a reset occurs

is restored a reset occurs, releasing the standby mode,

After power is restored, a reset occurs, reteasing the standby mode

V+ rise time and C2

530k ohms typ.}
Make the V7 rise time shorter {up to 20ms),
R1andC1

R2 and HS
Mzke tha “H"-Javel input voltage applied 1o
R4

ak until the Py input voltape gets lower
mode is antered by instantaneous break},

R5 and RG

Make V1 {VBE#0.6V Is obtai
Vpp min + Vi of diode D
after powaer-ON.
Backup time

The normast operetio J )
! Iﬁﬁ&&;ﬂon is pxecuted Fix the C1 valua 30 that the stendby supply voltage
3.+ abbve-maminned tima.

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

2-2. Sample appl?&ax_\ & whera the standby function is used for power failure backup

Shown below is a sample spplication whera the program selects betwean power-ON reset and reset after powaer is
restored.
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2-2-1, Sample application circuit — {2} (No instantansous break in power source)
Fig. 2-3 shows a sampie applicstion where the standby function is used for power fsilure backup,

03]
\.I'+
e -
100V
AD R1
power {50}
S0Urce
Vo

{Note] Norma! input ports other than PAz

divided as follows:

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

Normal meds

,

="' |5 detected,

e R

\ V*rrow —Jf= — — —
—*4__.-—* ';'_/‘i-lﬂ-_v'l;' vy

! ' e \ ViH Pxx
!{ /
: ]//
HA_I:il' od - " Im_ |
| mode
Nérmal mode - -— - -~~~ A~ —( Raset Normal mode

S __\ -+

Return from power failure backup

HALT instruction Py x=""H" is detected.

V+TRON: ¥+ value when TR1 s turned ONJOFF,

Fig. 2-4, Operating waveform in sample spplication circuit — (2)

No. 225B-25/41%
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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 y="L" is program-detected to decide program start after initial reset.
{b) Standby initiation

Whan one polling regards the Py x input voltage as "'L’* level, the HALT mode is enteréd,
(e} At the time of return from power failure backup

After power Is restored, a raset occurs, releasing the standby mode.

program-datectad, deciding program start after power is restored.

— Note —
If power is restored after Vpp during power failure backup gets lower,
be program-detscted, 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
s R4

2.2-5. Notes for software design

® Dasign the program so that port Ap to A2 ca
level.

{Example)

BP1
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2-3, Sample gpplication 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
source

[Nots} Normal input ports other than PAg

divided as follows:

{1} Power-ON resst
{2) Instantansous bresk of main power

e R

VM Pxx I
Y*TRION _‘.Af: |
Wi, Pxx -
ll_vJ

-_.ormalrhgvt!ex Resst YN Normal mode w < Rest Norma! madle

[] s J
(2} instantanaous (2} instsntaneous". .
ctad break {1}, (i) breek {iill Py x="H" is detected

Pxx=''H' s dotected.  HALT instruction
Py x="L" is detected.)

Normsl mode

N - i ———
{3) Return from power
HALT instruction (Pyx="L" is detacted.]) tallure backup Pyx="1" |5 detected.

V+TRION: Y+ value whan TR1 is turned ONJOFF
V4TRagN: VYt value when TR 3 is turned ONJOFF

Fig. 2-6, Operating waveform in sample application circuit — (3}
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2.3-3. Operation of sampie application circuit — {3)

{a} At the time of power-ON reset

Tha operation and notes are the same as for sample application circuit — (2)

(b} At the time of instantaneous break .

{i) When the Pxx input voltege does not meet V|| (the PXX input level does A t\\g
thresheld level V) and the RES input voltage only meets V|L: '
A reset occurs in the normal mode. After reset releass Pxx="H" is progra
start after instantaneous break, '

{ii} When both of the Pxx input voltage and RES input voltage do not me
The program continues running in the normal mode,

{ii)) When both of the Px X input voltage and RES input voitage meet V)
When two pollings do not regard the Py X input voltage as *
and a reset occurs.

When two pollings regard the Py input voltage as "L" level;

is restored a reset occurs, releasing the standby mode,
detected, deciding program start after instantaneous brea

{c) At the tima of return from power failure backup
The operation and notes are the same as for sample applig |

ower than input

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

e R3
Blas rasistance of TR2
® R7 and R8 -
Fix the A7 and RB values so that TR3 is turn%gt N}Q; _ i BV of V¥,

2-3.6. Notes for software design
Same as for sample application circuit
2-4. Notas (1) for providing sarlal transfes
transfer may not be provided fi
{1} When tha internal ciock::

done during serial t,r" 3
{2} When the externai glock Ilg
et

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

Svhchrbmzatlom st ba provided between mlcrocomputers to prevent the HALT instruction and HALT
release“s!grfai {RSIOEND) from overlapping. When transfer is ready, the serial transfer start instruction is
executad ahqu;ﬁe program 1§ placed in the wait state. The other side adjusts time so that no overlap occurs
between the HALT instruction and tramsfer 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.
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Notes for Program Evaluation

® When evaluating the LC8543/46 with the evaluation chip (LCE594, LCBSPGA43-A/46-A, LCE5PG43/46), the
following must be observed.

. Function

:ﬁ'-g Iterm

& Mass-production chip Evaluation chip
2-pin OSC |Plg and OSC2 share one pin | Evsluation chip has Plg and |5 ]

{Plp/OSC2).  Either of them | OSC2 separately. Pin required:|, @{up?resu}\‘tsz in dif-

is selected exclusively by user | for option is selected as req baﬁ%&n evafuatnon chip

option. ed. Even when OSC2 pia

When 2-pin OSC is selected, | salected by option, Plg ﬂ;!(‘.UIt

P1p/OSC2 pin provides OSC2 lis present and func 4

and performs no function of { compiete port Pip.

Plg port. Data input to

P1g/OSC2 by mistake is slways

read as “'0",

1-pin OSC {When 1-pin C OSC (5 selected, 2-pin® RC provides 0SC and

OSC cirouit is formed by Iredusncy is adjusted as desired,

connecting catalog guranteed "‘QSC characteristic differs, but

C to OSC1 pin. #thare is no restriction on program
{ES, C5 must be used to evaluate
OSC characteristic in detail).

Slosc |3 selections (171, 113, 1/4) DIV pin, 30R4 pin must bo set

2 | divider by option according to option specified for

- .§ 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 gfqﬂp of set according to option specified
lavel at bits. for mass-production chip.
reset
mocde
Port Onil OD without PU, [LCEBS4-applied evaluation]
ouiput External resistor {10kohms} on
configura- evaltuation board must be connect-
tion ed 10 necessary port,

PU/OD [Piggyback-appliad evaluation)

Resistor must be connected to
necessary port on application
board.

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

For mess-production chip, leakage
current only flows in Pch Tr
t “L' output mode; for evalu-
stion chip, current continues
flowing in PU resistor at *'L"
output mode.
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Notes for operating conditions

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

L& Function
uRl  ttem Notes for evaluation
O Mass-production chip Evaluation chip
0SsC [2-pin RC OSC) [2-pin RC OSC]
constants | Catalog-gusranteed constants | Ditferent from mass-production
-1 provide OSC at frequency | chip in circuit design and
specified in catalog. characteristic.
& .
2 f2-pin ceramic resonator OSC] | [2-pin ceramic resonator 0sC
s Cotelog-guaranteed constants | Different from mass-produgtion st be fine-
o provide QSC at frequency | chip in circuit 10 service
*E specified in catalog. characteristic,
= Wiring capacitance maly.
unstable OSC.
0sC [2-pin ceramic resonator OSC) | [2-pin ceramic
constants | Feedback resistor is contained. | No feedbac luation chip, feedback
-2 tainad. registor  of TMohm must be
gorinected externally.
0sc 0SC frequancy characteristic ES, CS must be used 1o evaluate
_3 frequency| as indicated in catalop, characteristic in detail.
§_§ The standby current cannot be
(23 eveluated in detail. Howaver, the
Eg Operating| Current characteristle as Indi ass-p{gﬁ{g}umion stardby current can be confirmaed
&2; currant, | cated In catalog. it dedign, and roughly in the manner discussed
25{ standby latar. Ba sure to confirm the
current standby currant,
Operating| Supply veltage ran chig’ must be also
voltage | cated in catalog, Hhysed “at VEp=BEVE5E% at which
|, EBROM, dtier LS| are used,
Operating fon chip must be used at
temper-
ature
Port A Fnputfoutput configuration of
input low thrashold inpurt.

RAM capacity is set by RAMC
pin according 1o Type No.

SW3-2 on evaluation board is
always placed in PA position.
S5W3-1 is set according to Type
No.
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(Confirmation methads 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
8 sure to confirm whether or not the L5l enters the standby mode when the standby col

{i} When the OSC1 and OSC2 oscillation option is selected, confirm on an oscilloscc\;

in the standby mode. '

u_ﬁ'n\s are satisfied.
that’ Ttw Osglllatlun STops

{Capacitor-Rasistor} oscillation is used for evaluating functions becauss
terminal € oscillation option, At this tims, also confirm on an oscitlose
standby mode.

{ii} Confirmation by the current dissipation

ed. Whan in the standby
mode, the current of the Ipp is 150;.1A or less if the D1V, 30 4 CHE 2] d RAMG are all set to “H”
{excluding the Joad current). (f the DIV, 30R4,
approximataely 20uA,
(b} Confirmation by the load current
Your program must ba designed so that the current is A

HALT instruction.
{il} Design your program and peripherals 5o

floating state at the standby moda.

if hrought 1o the floating state, curren

dissipation. Therefore, the backu

backup 15 usad,

Note) When the evaluation c‘
contained unllke the m&g p
Connect » feedhack résittor o

valuaf cm chip Mase-production

hip
» LCBSPGAS-A/46-A WP cesaacm
. LCE%PGJBME LOE546C/H

[P 08C 0502

¢ 1Ceramie i, cidCeramic L.,

Jrrssonator)l

{i) {iil

2-pin Ceramic Resonator Oscillation Circuit for
Evaluation Chip and Mass-production Chip
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{*} The standard cable 1s s cable attachad to target board
The Tabla shows two cases where the capacitance,

Table of Ceramnic Resonator Oscillation Constants when the EVA-TB6543/46 is used

Ceramic resonator

Mat-produetion

Evaluation chip (*]

Including espacltance of

chip C1=~C2 standard cable
C1=C2 R
AMHz CSA4.00MG  (Muratal 33pF BpF 0 chm
KBR4.0M {Kyocara) A3pF 10pF 0 ohm
{CSE1000D usad)
CSB1OD0K {Muratal B2pF 0 ohm
1MHz 220pF
KBRIOOOH  {Kyacers) 100pF 82pF
{CSBB00D used)
CSBB00K {Murata) 220pF
BOOkHz 220pF
KBRBOOH {Kyocera} 220pF 160pF
C5B400P {Muratsl 330pF 470pF
400kHz KBR400B
{Kyocare) 330pF 390pF
KBR400H

includad,

Example where the capacitance of tha cable i
The capacitance of the cable is includ
through the cable from the EVA.-TBE5

No capacitance of the cable is i
EVA-TBE543/46).
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How to usa the piggyback ¢

hip {1.C65PGA3/46-A)

{1} Layout of pins and control pads, and External dimensjons

gr2gsss
6600000
E83223%2
OROOEBO
Ove oo
a2
PE3O @”
Voo J 2 2 e
peosst 3 4%
PFI/s00 ¢ (D43
PF2/8CK [0 5 @M
PFI/NTE 6 ®ﬁ3
Pao [} 7 ® a2
2 N
P2 ) 9 N\ B
paa 010D A0 3
paoQn o0 3
Pal 12@01 : E
Pa213 0y §E]
PA3 ] 140 5
PADZ
TOP VIEW

PAD1: Pawer supply pad
PADZ: Mounting ped for ¢

LO65RG43-4745-4

T

Y
pe—— 19,0 3

4.5

oo, 2.92
L w.w—’-v l
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{2} How to mount EPROM
The EPROM to be mounted should contain an already-assembled program data. To write data to the EPROM,
use the EPROM writer function on the EVA-800 or EVA-410C board. The mountable EF’HOM is an Intel 2732,
2764 or their aquivalents.

EPROM {2732 or 2764) for program data

mo

11

XX XXX

oo do0o00

{3} Power supply tor EPROM
A typical EPROM dissipates the current of BO
board is not sufficient, use an incependant ;
externally.
a} At the factory shipment, the EPROM'*

.gower gj@ﬁ!y selection jumpers are provided on the
Y She‘circuit connection is arranged so that current
VDD pin} of the simulation chip.

Wired at the factory shipment

{C) Connected.tt; th
[Note that, ‘thre circu
to an EPH‘QM through'

_ 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 frem a “latch up” which is specific to CMOS LSls if the voltage below the
Vgg level is applied to input pins and cutput pins, or if the voltage above the Vpp level is applied such pins.
The latch up problem may damage or degrade the device. To prevent It, much care should be taken to the
power supply circuit design for the simulation chip and an EPROM,
In turning on a simulation chip and an EPROM, the simulation chip should be the first and the EPROM,
the second. To turn off them, the order is reversed.
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{4) Switches and pad for option selection
a} Switches for CPU-function settings
On the simulation chip are provided the switches for selecting a RAM capacity, a desired CPU and its.stack
leve!, output logic Jevel 8t reset for ports C and D, divider eircuit’s divide ratio, and PH/OSC2 pin functlon,
These switches arg provided on the surface of the simulation chip board. '
The figure beiow shows the outline of the above switches. The switch settings wi Ve deserg_bed |n the item
dealing with option specification methods.

Pin 1 position

Switeh 1 (P10} ., ... .Sets the PI0/OSC2 pme‘lo he por &._g;}lnput/’o P
Switch 2 (0SC2). . . . .Sets the PI0/OSC2 pindo thm@Sc
Switch3 (DIV) . .... -
Switch 4 (3ord). .,
Switch 5 (DHL) .
Switch 6 {CHL). . . . _ 3!1&
Switch 7 (RAMC) . . Select 8 de%lgad CP, "‘Q? om LE@

b} Pad2
The pad 2 is provided on th

4 : connected to the OSC1 pln of the LS
PIO/OSC2  : connected to tha PI0/OSC2 pin of the LSI.
Vg : connacted to the Vgg pin of the LSI.
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{5} Option specification methods
a} Option specification method for oscillation circuits
Oscillation gircuits can be selected by using the PAD2 and CPU-function setting switches,
{ 1) Ceramic oscillation gircuit

PO /0502 + Connect the PI0O/OSC2Z pin with the OSC1 pi
resistor of TMIL.
vss * For the oscillation constants of an applic

oS0 catalog.

oN

jo0od

for osecillation,

o0
Fl Nz

OFF

(CPU-function setting switches )

{ii} 2-pins RC oscitlation ¢lrouit

PIO/OSE2

witch 1 .. .Set it to the OFF side.
Switch 2 . . .Set it to the ON side,
* The PIO/OSC2 pin can be used as the OSC2 pln for oscillation,
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tiii} External clock circuit

PI0/0SG2 + No external component is required by the PAD2,

Y55

05¢1

oN * Switch 1. . Set it to tHaON sights

Eﬁlji”jlflﬁ Switch 2 Setltt\@.e()F

Gl oFF

(CPU-function setting switches )

{ivl 1-pin C oscillation circuit

+ Switch 1 .. .Set it to the ON gide.
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 selaected by using the CPU-function setting switches,
{i} 141 divider circuit
DDQDDDD * Switch 3 . . .Set it to the OFF sj
AN oFF Switch 4 . . .Setit to elther sid
(i) 1/3 divider circuit
- ™~ . - w w . ON [}
DDGEDDD = Switch 3 .
=y OFF Switch 4
(i) 1/4 divider circuit
sl Jsln
e}

Switch 5 (DHL) .
Switch & {CHL].
{ 1) To set the logic level of por

5 mltoﬁ B or switch 6 to the ON side,
- The on‘tput logic ievel of port D or C at the inltial reset
épecified independently.

nitial reset to “'L".

+ Set switch B or switch 6 to the OFF side.
* The output legic level of port I or C at the initial reset
can be specified independently,

+ Sat switch 7 to the OFF side,
OFF

(ii) To develop user application programs for the LCG546 microcomputers.

[j ij [j Ij G ﬁ B + Set switch 7 to the ON side.

ol OFF
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LC6543C, 6543H, 6546C, 6546H SERIES INSTRUCTION SET (BY FUNCTIONS}

1he AG and E,

Symbol  Dwsctiption
AG : Accumwlemr MIDP} : Mamory scdressed by DF { x[ ):Comwnts
Al cAstumultior bt PIDPLI : Input/output port sddresied by DPL - : Trandler and diregtion
CF  Carry tiag PC : Program counter ¢ iAddion 5
CTL + Conirel regisinr STACK  : Stack reginer - :Subtrection &
[a] :Dmts pointar ™ s Timat A s AND
[ tE regimer TMF  Timer finternall intertupc raquas 1ag v
EXTF : Exvarnal imerrapt requin flag At, Hy, Lo @ Working reginer ¥
Fn 1Flagbhtn ZF r Zaro g
1} : Memory
k fnptnict on code
Mramoni g_ 'E Function
E 0,000, [D3D:0: 0 |20
CLA Clear AC 1100|000 o|i]|1]|ac—a
£1c Clem CF 1114|0001 |1 |y |CF -0
B |ste Set {F 11101 fooot |y fer e
Chih Complemaent AL YT 0000 1 || AC AT
A INC Incramsanl AC GOoQa(T vy o] |AC—AD f“EF CF
DEC Dacrament AC QOO vyt by JAC —iACH—1 CF
Aclate AC lell ACo=CF | ACnq
A 1|1t
.E hal thrgugh CF 0600i000 1A CFe-qAls 7w CF
TaE Transler AC to E 0000
| xAE Exchange &4C wiih E {0 O O ©
& | Ingrement M 0010 IF CF
% DEM Degrgment M 01 ¢ IF CF
g SMBbI iSel M dats ba [
E! AMB bl | Reser M data bn Lo o I I +] 2F
AD Add M 10 AL 0110 Fl conternty b parformed sed 2F CF
 pored jnthe A,
| wn of The AT, TF contents
ADC Ads M 10 AC withCF |O 0 1 © e DFI coments it pertormed snd | 2F  CF
hﬂm?liilom inthe AC.
Dezimal adiust AC
DAA e wdadition ! ! maodtothoacmms. ZF
Decirmal adjust AC
DAS i subltaction 1 11 b ackied 1o the AC comants, 2F
The AT conteria and 1he MIOF] eoments
s EXL Exclubive of M 10AC | arw axclusive-DAwS ond the result b mored | 2F
In the AC.
'Trw AC comants and the MIDPT comans
AND o M 10 AC :\nhﬂnd and the tewuh by rored inthe | ZF
i The AG contAts #nd the MIDP) comtemts
X jOR O M 10 AC ;rEORwll\ﬂMumnhnoudbnth 2F
M Compare AC waly I:%E.{&“.?’.“.&'}f.‘é? ml'f::tcm 2F CF
¥ it
L Comperimn it | CF 2F
1 [MIOPI) >iACH | © | ©
¥ [MIDP} ) = {AC) 1 ]
E (MiDP) < tAC) 1 [+
The AC comtems snd the Immadiste
5 £1 dats 2|2 Talally +ACHHY | T gyl e o b zp | 2F CF
and CF are gutfresn.
Carmperison remit CF Fi3
Izlzlitg>alt] © 0
Tyl 0p =14L) 1 1
lalpty lgel AL ] b 0
21z lHoP L wigian g The OF| comants ard the immadiats 7
1303130 dets I3)aly Ig are compared,
Tha iminediste ces 1311415 is losded In
Lytgiotg (4 (1 JaC 13101010 tha AC, H .1
OO 1 0| | {MDPI~=[aC Tt AT contants ere viored inthe MIDP),
006G 1|1 |AC—(MDP) Tha MIDP| conterty ara losded in the AC, [ ZT
— nd t
Mo ool i 2 JAc= (om ] I R T e o e e
E DPw+-t0PW ¥ DP,y contents ar modified with the 7F P 1R )
g with imeieginte dela OMoM Mg :Onnml of IDPyl ¥OMoM Mg, hcr I
¥ ix Exchange AC wih M |1 0 1 0 |0 0 0 © |1 |2 [(ACHS [MIDP) The AC contents and tha MIDP] comanty :2'3.’.‘.:?.7.":."
b Arg Nkchanged, fF OF), toren A
8 Ilrwlmoluun
r oy
i x1 Exchange AC with M1 1 1 1 |1 1 1 0 |1 |2 |(ACI = (MDPI] The 3¢ :‘::"::‘;L:_’:d“."m"‘ﬁ:’m 2 -
5 then ncrement DRy DPL —iDP 1 41 OF| contents ane incremented +1. bl S
X0 Exchange AC wan M[1 9 1 1 [1 1 1 v {1 [2 [1ACI S (M(DPI) The AC i?:‘:?ch:;“ut:%%:]m o b
Ihen geciement DRy Py =1 DP -t DP| contants are decreminted —1. e ot IR, 11
RTBL | Read table oata fram[0 4 1 0|0 © 1 ¥ |1 (2 |AC E--AOM B a5 e p o
progiam  ROM 1PCh FAQH | with the € wnd AC comant are losded in
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InRrugTon cody
. T . Status 1lag
& Mrdnonic b Functian Gascripiion Pamarks
$ DDy Do D4 0305 04 Op | ® |& stiected
g LD7 gatn|ioaa DPv e oo a1 0 0 @ Pty inan |r |1 | 0Pu—0 The DP;,[;&E OP| ara toadwd with § and
S [P with nmiphale Py =1xtz 0y lp 1he immadinie dure 1919141 rripectiyHy.
E dala beSpeChwrly
= |LH dsta | Load DPu with OV 00 fiytxtvig (1 |1 [OPus=1aiz110g TMDPRthnmmlmmuqim’\z\\
2 immedate dila dria Iglylyly.
i 1RO Incremant  DFy LA T T+ T IR T T T I I Ty 1R The DPy comaenty are b
2 OED Decrement DPy | T O T T O O O O o LR o |
B DiaL Teansler AC 10 0P |1 1 v 1 o v 1 1 v 1y | DRy +=(acy
g TLA Translan D 10 AL TY 1 a1y 001 |t |1 AL =I1OP,} TMDPLcomn};‘
g X&H Exthange aCwih 0w [0 0 1 0 {0 0 1 1 [+ |1 [1aci=i0ma T:gﬁ&?‘lﬂ_ #nd b
X &1 Exchange AC with Tra AC gontsm Wigico
5 ¥ woibing reguTer By LI T a1t st =oam w'k'm“ﬂm" Al arw ¥
5 | xay SR o |11 | iag) =oan A le :
$ 1 a2 P o 1| [iacy s a2
a XAl LI T I 4] O | 1Al Sal
KHa Exchange DFw wan .
’ 5 KHO wolkng 1egister Hy T 1780 o [y | | iDre Son0)
X XHY Vi o [ D L iome SoHn
§E xla Exchange OP; wih 2
E xio [womng eme s |11 1 eidio o I [+ froryvi s
XL [T °i.‘.j°° 1] [hopo Sy
5 SFB t1ag| Sar trag b G101 [B1Br8BafY |1
g RAFB {1sg| fresel 1lag bl G001 |B1B; BBy The Nuge 3w gnd
E - o A prbue 4l
Fowe Fo Pyt
.S Frlamly g
wiy
i Tae I¥ n ortiran
% ity 0 W o
iy iy
wrgle b i
¥ Wb Thr bty
- gy by
JMP aqga | Jump in 1he cunent 9110 np te the addrem: wpeciind
bank PiPsPyP. MHE immediste dute PyoPuPgPyPy
PP Py Py Py ocuin.
P& R 1 "| A Jump T the sddrem wicHmd with
JPE Jump nd|‘\ea:urren| e Corments of the PC
page modilied by £ 8 bits are rupivced by The E S AC
»nd AC oovtenll Dot
CZP adar | Call subioutine 10 The |1 A mubroutine in pags 0 of bank O | calied,
! WO pae
CAL sddch | Call subiouting n b A mabrouting in bank 0 by called,
o bank
:g AT Returm hiom subrgiiing PE — (STACK) A taturn from o wbrouting eccun.
RTI Retyin fiom midgp 10 PC ~{5TACK) A teturn from an interrupt mivice rouline § 7¢  CF
ouline CF 2F —~(SF . 25F oo,
BANK Changa ba The bank I chenged, e ey
A pasude /D port b tpechind, B aerier e e
BAI addt | Branch AnsAC bil PCgss P PaPy Py | 1 0 uingle bR of 1he AC maciting with [r——T
P3Py P | T Immedisne date 1415 b 1, 8 branch W WA g
| ACt= 1o the addrees “Ifltldwlih the Immediné totbe e al e
"woACt=1 <inte PyPaPEP yRoPR P within the mme
papE L0, o
. i & singls it of the AT mte lod wlth ™ ke u ENAD
PCr-p+~ PIPaPyPa the emrnadiate dats 111? 0, 4 branch t0 o
PP P Po PaP2PIPO | the sddrew mieciied with the kmmad ste o tha wihor 411,
W Alr=0 dels ??ngs"Pff1Po within the mma
PO OO,
0 11110 |2 |2 |PCr-o= P1PsPyPs 17 % vingle b7t of the MIDP) wactled wih Uit m BG 1
PIP3 P Py PyF1Pt Po IM iunmdm.dun‘tnn!.ahnnmto BM B socomtng (8
! ?w.lmd wilh the lmmediste 1 wriow Wiy
y o (MIDP. 1110 ) =1 mr,r,r 4PaP 2P 1P within the mma
- - i waingh BRt of the MIDP) mpacilmd with [P
i) O V1vig 2|2 {PLr 0 PrPePyPa Mmmdbtodnlt\mho a brench to i dariyinhiiing
g PIPaPuPL| P1P; P Py PrP; Py Po The soSTeu wactied with 1he immad ate oyt ol 38 1
f o (MIDP 11 )0 | dia P,P,P,,P.P,Pzp,vo«umn 1he meme
L pog Deu
o T » Angie hh of pert PIDP ) spectlind ™
E O 11 1|1 Ot |22 |PCr-0—P:PaPsPa hhiuhnudhllmiltllbn1l 'H-mnm:w:.
o P) PG Py PaiP )P P1 Pg PaP:P1Fg bromhtoih-ddrnu-‘ndwnhum vava 411
H[PIDPL 14l gh) =1 | bmmadite dute PyPaPgP P aPoP by
within Vb ke pagl 0otun.
’ - T s singhy Bwt of pon FIDP, | specilind [P,
BMPy addr| Branch on na Post b [ 0 1 1 |1 0t 192 |2Z|PC- ne=PiPsPyPa with iy | ae date 1 |i|']h0, . I rea
P Pr Py Pa| B3 Py 4 Po PIPIPIPE | yionen 1o the rcdrem saecHied with the bl
AIPDPL e )0 | mmedistedima P?FGP"4P3’2P|PO
within (e S D3O Otours.
e e O (W O O KR ey W A R B
PIPLPLPy [Py PPy PIRs Py PO [ dite PoRaPeP PoPoP Po whhin the Mms
4 TMF pope oeeurs, The TMF i resn.

ther 1TME =0
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Inftructon cody P
Mowmonic B = i Functian Drscription Stetus fleg Aemarky
D0 004 (O3 0, 0 D | P9 sHncted
BWTM adde| Branch on no timen o0 vi|yroo0)2 PCr.g= PrPoPyPa :M::: L‘”Jﬁn.ﬁ ?;"“: g:m.'.:. R
P3PaFPyPa [FafsM P PaPzP1Po laps P?Pﬁpﬁpﬂ-FaP?P P within
i THAF = 0 pegd oocurt. The TMF Iy resr,
Ihent T MMF «{
8h addr | Branch on rmenupt G 1 b |y v D127 [PCro0=PIPaPsPy Fh:-r:ddrElrquu.:J P
PiPePsPyFIP; P Py PaPz PPy | immediate dete propﬁﬁ
W EXTF =1 wuhinlhcumopuoo@éwﬁ
1hen EXTF ~Q is reemt.
BN adi | Branch on no nteriepl [0 0 Y Y |1 Y O ) |2 (2 |PCy e PrPaPLPa n“‘h‘ fux’TF ¥ @“ L} h!
PIPePLPa [Pa Py P Py PIPrP1PO | |mmediate duth o
o FXTF=0 whihin the e Sage
1hen EXTF — 0 i resel,
L |BC eddr | Branch on CF O1 Y vy |2]2irCovPrPsPyPs
E PrPaPsPa [PaPaP) Po PaPi: & Py
] JCF =
= [ onc aar Branch gn ngo CF Q¢ P 1 {1 1 2|2 |PCr.a=PrPaPsP
g PiPaPsPa |P3PrPy P P3P P P
= o CF =0
B2 sdde | Braneh on ZF [ I T D T I R O Y o B B 20 v =T o) -umP;pgpﬁz
PrPuPsP4 P3PPI P
ONZ sddi | Buanch on ne 7F LI+ R T T I TR O S+ T -
PIPePePa|PaPa Pt P
BF n wdde | Bianch on liag bl T1 O 0 |nynpnangl2 |2 s o 1. Wnamonit it WED A
b BF 1 amiry:
PrPePuPa|PIPIP1 PO ; bul\ch!oml;ﬁd x V ahhth. plisbpinid
A imenudinLe date, R%PSP,'P:,P,P‘
3 within the weiy pikgs ocou
8Nkr padi| Brench on no tiag 100 |nyngnyngl2 “ths ﬂ'&?ﬁ_ﬁlhlw!ummcﬂhd [P
o with the iimadiste dna ngnonynp s 0, 10 INF VB soabmiung
FrPePsPa |PaP P Pg 4 brarel tothe sddres spec Mwlth'lll. 0 1 oot 8 B
Immedingons ’,?s?sP‘P P,
whhﬁ\tﬁiﬂmbmmrf?" o
3 e Input part 10 AC oooo P FIDP) ) coments are boaded In the AC 2F
¥ oP Quipul AC 10 pon DY 1O 31 Y5 AC ooty o outpuned 16 poct PIOP ).
SPE b1 | Sp1 pon i 0000 R single BRI port FIDF| | spechied with When | by i ruroR
H the bnmadiste grta By B st & vt tha b
5 e,
é APE b | Ressr pont b A uingla bkt In pon P{OP | secifed whh | 2¢ [P
5 the immadiste OnnB4Ba i reset, weanwaind. tha E
- A) vy s rep]
SCTL S| 5#1 contigl requrier The 18 of The pomrol reghiet speciied
bBri{5) ;‘1 tha imened lnte mg:_!EB Bpwe
1 Thw bits of The Eortrol ragher spach g
s RETL iy Rv:ut &onir ol r.g.sm whth e | htodu:'g:,!:!,ﬂom ?F
14 S} e,
g Tha E ered AC coments arw loaded In 1he
¥ IwitM [ wiie e TM—{E) | AC) bl TMF
g TMF 0
Hall All oparmian, wop, Dy ooy 1t pivm. ¥
LA T TN
mop
No opaiation No opargtion i perfarmed, but 1 mechine
CYCH MO0 s,
"1 the CLA [netruction s used continuoualy in mich o manoes oy CLA, SLA, —————
the firgt CLA nrtrustion onty bs wifective and tha following CLA Inmmicticns am chanped

10 the NOF Inmructions. This is ahm ttus of the LI Instrsction,

Tha sppdicahon citcon dlvgrams bnd Sucuil conslants hpren arencluded as an axarnple and prowde Ao Quaraniae lor gasigring

EQUIpMént to be mass-produced.

Themlormanon beren 8 behgyed 10 be accorate ang ralipble However, na responsitiliy 13 pssumed by SANYO (or 115 use, nat

fot any inlnngemants of palents o ather nghits of 1hird gurtes which may 1ewll (rom s use
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