Ordering number: EN 4364A

| No.43saa [/

L.C6543N/F/L, 6546N/F/L

CMOS LSI
SINGLE-CHIP 4- BlT MICROCOMPUTER FOR
SMALL-SCALE CONTROL-ORIENTED

Overview

and N version when you replace C version with N version.

APPLICATIONS

how the c ';eful difference of C

;
gd-frequency oscillator with

““gmall fréquiency tolerance.

** Otheroptions shown in table on the left.

C version
Operating Temperature |  -30°C to +70°C
1-pin C oscillation exist
«< |400kHz MURATA C1=C2=330pF
3 R=0Q
$ [800kHz] MURATA C1=C2=220pF
R0D
E KYOCERA C1=C2= 220pF,_,—
g IMHz MURATA

(Note) The suffix of recommend oscillafi

- Features

Continued on next page.

i
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LC6543N/F/L, LCE6546N/F/L

N ggptinued from preceding page.

7) Flexible 1/0 port 2

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

Input/output voltage 15V max. (open drain type)
Output current 20mA max. (sink current) (LED dtrect dﬁvﬁbjei
¢ Option selectable for your intended system

A. Open drain output, pull-up resistor : Single-bit select for all ports
B. Output level at the reset mode : 4-bit select of H/L level for potl
8) Interrupt function
Vectored interrupt by timer overflow (instruction-testable)
Vectored interrupt by INT pin or completion of transmit/ recejs
testable) '
9) Stack level : 4 levels (common with interrupt)
10) Timer : 4-bit prescaler + 8-bit programmable timer
11) Clock oscillation option selectable for your intended systemt
* Oscillator option : 2-pin RC oscillaion (N, L versto,n)
2-pin ceramic resonator oseﬂ}dtmn
* Predivider option : No predivider, 1/3 pred‘wider,
12) Burst pulse (64 x cycle time) output function

rial clogk input (N,F,L version)

Function Table
Ttem i LC6543L/46L
. ROM 2048 x 8 bits (45}5' 2048 x 8 bits (43L)
2 1024 x 8 b:ts-(tisN) 1024 x 8 bits (46L)
2 RAM 128 x Hﬂfs 43P 128 x 4 bits (43L)
64 % lﬁms {46F) 64 x 4 bits (46L)
8s Instruction set B0
E Table read With
- Interrupt ~+External 1, Internal 1 External 1, Internal 1
n_-% Timer _Abit-prescaler + 8-bit timer 4bit-prescaler + B-bit timer
55 Stack level i 4 _ 4
-g Standby function Standby available Standby available
" by HALT instruction by HALT instruction
1/0 25 max. 170 25 max.
5 4/8-bit1/0 4/8bit1/0
g 15V max. 15V max.
-g’ 10mA typ. 20mA max. 10mA typ. 20mA max,
§ ull-up resistor-provided output selectable bit by bit.
£ vel selectable port by port (port C, D only)
. Avilable | Avilable
Lo ; (VDD2z4V) 0.92pus (VDD24.5V) 3.84pus (VDD22.2V)
Eﬁ + 6.0us (VDD23V)
-1 3to 6V 45106V 22106V
i 2.5mA typ. 4mA typ. 2.5mA typ.
& " RC (850kHz,400kHz typ.) RC (400kHz typ.)
" ceramic (400k,800k,1MHz, ceramic §MHz ceramic (400k, 800k, IMHz,
T : 4MHz) 4MHz)
O [ predivider option 1/1,1/3,1/4 1/1 1/1,1/3,1/4
Dther Package DIP30 shrink type, MFP305 | DIP30 shrink type, MFP305 DIP30 shrink type, MFP305
(Note) Information on the resonator and osdillation drcuit constants will be presented as soon as the recommended circuit

is determined.
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LCB543N/F/L., | CE546N/F/L.

Pin Assignment

Common to DIP « MFP
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LCE543N/F/L, LEB548N/FIL

Pin Name

OsC1, 052

RES
PA 0-3
PCO0-3
FD 0-3
PEO-3
PE 0-3

(Note)

.

C, R or ceramic resonator for O5C PG 0-3 : Input/output common port G 0-3
Reset ' PI0O  : Input/output common port I0
Input/output common port A 0-3 TEST : Test

Input/output common port C 0-3 INT
Input/output common port D 0-3 SI :  Serial input pin
Input/output common port E 0-3 SO : Serialoutput ng
Input/output commeon port F 0-3 K

VQ Buffer

====9
&
=B
B

PF1/3C0——Shify

4/8 bt register

Notet !

4 bit

Common to port F

g—
PFOIS] o—e ™

PF2/5CKo€—>

pr—mma -

ROM : Program memory

PC : Program counter
INT : Interrupt control
IR : Instruction register

I.DEC : Instruciton decoder

. 'p‘;ta pointer CFCSF: Carry flag, carry save flag
»'E register ZF, ZSF: Zero flag, zero save flag
Control register EXTF : External interrupt request flag
¢ Oscillator TMF : Internal interrupt request flag
Timer

-Gtatus register

No. 4364-4/49



LCB543N/F/L, LCE546N/F/L

Development Support Tools ‘ _ : : :
The following are available to support the program development for the LC6543, LCa546. B

. (1) User's Manual _ Ce e -
“L.C6554 Series User's Manual” No. 21B A
{2) Development Tool Manual

{3) Development Tools
A. For program development (EVA-410 system)
1. MS-DOS for host system {Note 1)
2. MS-DOS base cross assembler : <LC655.EXE>
Evaluahon klt {EVA-410C)

B. For program evaluation
1. New piggyback (LC65PG43/46-A)
* Small package
* The socket for pin-to-pin conversion
is not required.
¢ For detailed information on how to use it,
refer to page 32 of this catalog.

Note. For notes for program evaluation, do' not fai
the LC6543/46' in "LC6554 Series 13 ger's

otés when evaluating programs for

EVA-410 System

19 EVA-410
EPHOM (2732 or 2764}

To apphication system

The socks! for pin-to-pin EPROM (2732 or 2764)

conversion is requied. -
O

: C {Socket fot pin-o-pin
o Read-Wilte adapior for 2764 conversion}
Evalustion K2 Targe Board fsezTred)
[EVA-TBES43 /48] T |

To sppkcation sysiem

No, 4364-5/48



_LC6543N/F/L, LCB54BN/FIL

C. For or program development (EVA-800 aystem)

Appearance of Development Support System
EVA-800 System

L ety

1. MS-DOS for host system (No:e 1)
2. Cross assembier......MS-DOS base cross assembler : <L.C65S. EXE>

3. Evaluation chip : LC8594
4, Emulator : EVA-800 emulator and evaluation boards

-

e et

*Host ptwusor control program
+LC85S.EXE cross assembler

©

/

1

M$-DOS personal computer

emulator (nols 2)

Evaluation chip board
EVABNO-TBE52V2R/SA/ANAE

No. 4364-6/42



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

Pin Description

Pin Name Pins 1/0 Function Option Reset Mode
VDD 1 — | Power supply - —
VSS 1 —
0sCl 1 Input | * Pin for externally connecting RC,| 1) 1-pin external clock inpu -
ceramic resonator for system 2) 2-pin RCOSC
clock generation. 3) 2-pin ceramic resonator
* For 1-pin external clock input, osC
the PI0/OSC2 pin is used as 1/0 | 4) Predmder op :
port PI0. e
¢ For 2-pin RC OSC, 2-pin ceramic
resonator OSC, the PI0/0OSC2
pin is used as OSC pin OSC2.
PAOtoPA3 | 4 | Input/| *1/Oport A0to3 t " |+"Houtput (Out-
output| 4-bit input (IP instruction) 4 put Nch transis
4-bit output (OP instruction) tor : OFF)
Single-bit decision (BP, BNP '
instruction) r
Single-bit set/reset (SPB, RT*‘B
instruction)
¢ Standby is controll
(or PAO to 3).
PCOtcPC3 4 Input/ 1)Open drain type output |+ "H" output
output ‘ N I *» "L" output
2) With pull-up resistor (Option -
3) Output at reset mode:"H" selectable)
4) Output at reset mode:"L"
* 1), 2): Specified bit by bit
e 3), 4): Specified ina
group of 4 bits
FDOtoPD3 | 4 Same as for PCO to 3 Same as for PCO
0 to 3
PEOtoPE3 /Qport EJ'te'3 1) Open drain type output | *"H"output (Out-
input (II3 instruction) 2) With pull-up resistor put Nch transis
“bit on‘iput (OP instruction) 1), 2) : Specified bit by bit | tor: OFF)
Smgle—‘éit set/reset (SPB, RPB
instruchon)
mgle-bit decision (BP, BNP
¥ dAnstruction)
» PEO : With burst pulse (64Tcyc)
output function

No. 4364-7/49



LCB543N/F/L, LC6546N/F/L

Pin Name Pins 1/0 Function Option Reset Mode
PFO /SI Input/ | *1/Oport Rito 3 Same as for PEOto 3 Same as for PEO
PE1/ S0 output Same as for PEQ to 3 (Note) to3
PE2 /SCK * PFO to 3 : Common with serial | Serial port:
PF3/INT _ interface,TN-T[‘ input, Disable

Progaram-selectable Interrupt source:
Sl # #¢ ¢ Serial input port iNT
S0 #+ ¢ Serjal output port
SCK o+ Serial clock input/output
INT oo sInterrupt request input
4-bit/8-bit serial input/output is
program-selectable.
{Note) No burst pulse output
function is provided. L
PG 0to PG 3 Input/ | *1/O port G0to 3 “[Same as for PEO
output | Same as for PEO to 3 (Note) to3
(Note) No burst pulse outpu
function is provided,’
PIO/ OS2 Input- | «1/Oport10 ' Same as for PG0
output/ | Sameasfor PG0to 3 to 3
RES
TEST
Oscﬂlator cu'cuxl“ ‘gfbhon
Option Nan;g Conditions, ete..

L Externa; e;ock

The P10 / OSC2 pin is used as port
PI0.

The P10 / OSC2Z pin is used as O5C
pin OSC2, providing no function as
port.

resonator O5C.|

Ph/OSC2

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

port.

No, 4364-8/49




. LCB543N/F/L, LCB5A6N/F/L

Predivider Option

Option Name Circuit Conditions, ete.
1. No predivider * Applicable to all of 3 OSC options.
(/1) = ¢ The OSC frequency, external clock do not
Bl 1oae -5 % exceed 1444kHz. (LCE543N, 6546N)
§ T1E : » The OSC frequenqa, exte‘imai clock do not
exceed 4330kHz, (LC6543F 6546F) .
2.1/3 predivider =
| O
O3 .
3.1/4 predivider £|
.
] S B =l
2 :

~ LC6543N, L6546N

Circuit Configuration

Frequency

Ceramic resonator OSC

400kHz

Remarks

Unusable with 1/3, 1/4
predivider

recommended constants, the frequency, predivider
option, VDD range must be the same as for 1-pin

external clock.

1/3(12 u.s) 4to 6V
17416 ps) 4106V
}73 (3 us) 4t0 6V | Unusable with 1/1 predivider
: 1/4 (4 ps) 4to 6V
1-pin external clo 1/1 (20 to 6ps) 3to 6V
1/3 (20 to 6ps) 3to 6V
1/4 {20 to 6ps) 3to 6V
1/1(20t0 2.77us) | 4to 6V
1/3(20t0 2.77us)| 4toé6V
{ 800k 0/4330kHz 1/4 (2040 3.70us)| 4to 6V
Sa.lie”‘}ﬁs above
3to 6V
’| constants. If used with other than 4 to 6V

External clock input to the
ceramic oscillation circuit

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

RC option.

No, 4364-0/49



LCE543N/F/L, LCE6546N/F/L

LC6543F, L6546F

Circuit Configuration Frequency Predivider Option |[VDD Range Remarks
(Cycle Time)
Ceramic resonator OSC 4MHz 1/1 (1ys) 4.5to 6V
1-pin external clock 200k to 4430kHz 1/1 (20 to 0.92us)| 4.5t0 6V e

External clock input to the
ceramic oscillation cireuit

The ceramic oscillation circuit cannot be driven by external cloek
To drive the circuit with external clock, select the external dlotk optich,

LC65431L, Ls546L

ceramic oscillation cireuit

Circuit Configuration Frequency Predivider Option
{Cycle Time)
Ceramic resonator OSC - | 400kHz 1/1 (10 ps)
800kHz 1/1(Sps)
1/3 (15 ps)
1/4 (20 ps)
1MHz 1/1 (4 ps)
1/3 (12 ps)
1/4 (16 ps)-f“ i ‘
4MHz Wnisable with 1/1,1/3
1-pin external clock 200k to 1040kHz
600k to 3120kHz
80Ok to 4160kHz
External clock by 2-pin Same as above
RC OSC circuit
2-pin RC
han rgeommended
1v1den ‘option, VDD
External clock input to the

Conditions, etc.

All of 4 bits of ports C, D

All of 4 bits of ports C, D

Conditions, ete.

Y

2. Qutput with pull-up
resistor

i

* Unapplicable to port PI0/C5C2
when 2-pin RC OSC or ceramic
resonator OSC is selected.

No. 4364-10/49




LCB543N/F/L, LCE546N/F/L

 {LC6543N, 6546N |
1. Absolute Maximum Ratings at Ta=25°C, VS5=0V
Parameter Symbol Conditions Pins
Maximum VDD max vDD
supply voltage
"| Output voltage | VO QsC2
Input voltage Vi(l) : O5C1 (*1)
; VI2) TEST, RES
« | Input/output | VIO(1) Port of OD type| 0
{ | voltage VIO2) Port of PU type | 0.
Peak output IOP . 1/0 port
| current '
* | Average output| 10A Per pin over the period of
current 100 ms
ZIOA(D Total current of PCO to 3,
PDOto3,PEOto3 (*2)
ZIOA(2) Total current of PFO to 3,
"PG0 to 3, PAO to 3, PIO mA
2
Allowable | Pdmax(1)| Ta=-40to+85°C mW
power (DIP package)
dissipation Pd max(2) | Ta=-40to +85°C mW
| (MFP package) ‘
Operating Topg -40 to +85 oC
temperature
Storage Tstg -55 to +125 *C
temperature
2. Allowable Operating Conditiof 5°C, VSS£0V, VDD=30 to 6.0V
Parameter Symbol ns S Pins Limits
: VDD [V] min. |typ) max, unit
Operating i VDD 3.0 6.0 Vv
supply voltage
Standby VDD 18 6.0 v
supply voltage
"H"-level input’ Port of OD type |0.7VDD +13.5 v
voltage {except 10)
Port of PU type |0.7VDD VDD A%
{except 10)
INT, SCK, 81,10 {0.8VDD +135 |V
of OD type
INT, 5CK, 51,10 |0.8VDD VDD \
of PU type
RES 0.8VDD VDD v
., VIH{6) | External clock mode 0OsC1 0.8VDD VDD N
"L"Jevelinput | VIL(1} | OutputNchTr.  [VDD=4to6{Port Vss 03VDD | V  _|_
voltage OFF
VIL(2) Output Nch Tr.OFF 3 to 6] Port VS5 025VDD | ¥V
VIL(3) Output Nch Tr. VDD=4to 6| INT,SCK,SI | VS5 0.25VDD| V
OFF

No. 4364-11/49



LCE543N/F/L, LCB546NFIL

i’ins

Parameter Symbol Conditions Limits
VDD V] min. | typ. | max. unit
"L"level input | VIL(4) Qutput Nch Tr.OFF 310 6 |INT, 5CK, SI VSss v
voltage VIL(S) External clock 0sC1 vss v
mode VDD=4106
VIL(p) External clock 3to 6|05C1 VS5
mode
VIL({7) VDD=4 to 6 | TEST
VIL(8) 3to6|TEST
VIL(©) [vDD=4t0 6 |RES
VIL(10) 3to 6|RES
Operating fre- | fop Whenthe1/3 VDD=4toé
quency {Tcyc) or 1/4 predivider
| (cycle time) option is selected NDD=3to 6
clock must not
exceed 4.33MHz.
External clock
conditions Fig.1.
Frequency text When clock 4330 kHz
exceeds 1.444 2667 kHz
Pulse width textH, textL} MHz, the 1/3 or ns
1/4 predivider ns
Rise/Fall time | textR, textF| option is selected VDI 50 ns
' 100 | s
Oscillation guar
anty constants
2-pinRC Cext 22045% pF
oscillation Cext 220+5% pF
Rext 1241% kQ
Rext’ 4.7+1% kQ
Ceramic Table 1
3. Electrical Characteristics at Ta=-40 YDD=3.0V to 6.0V
Parameter Syz‘hﬁbl Pins Limits
: min. [ typ. | max. unit
"H"-level input Port of OD type +5.0 HA
current Tuding OFF leak
‘eyitrent of Neh Tr.)
VINE+135V
E_x‘"tgmal clock mode, 05C1 +1.0 HA
VIN=VDD
«Output Nch Tr. OFF Port of OD type | -1.0 LA
VIN=V55
Cutput Nch Tr. OFF Portof PUtype | -1.3 | -0.35 mA
# VIN=VSS
o, HEQ) VIN=VSS | RES 45 | -10 pA
TH:(4) External clock mode, 0sC1 -1.0 HA
VIN=VSS -
"H"-level output| VOH(1) IOH=-50pA Port of PU type {VDD-1.2 \2
voltage : VDD=4.0t0 6.0V
VOH(2) 10H=-10pA Port of PU type [VDD-0.5 v

No. 4364-12/49



LCE543N/F/L, LCE546N/F/L

Parameter Symbol Conditions Pins Limits
min. typ. | max. unit
"L"-level output| VOL(1) IOL=10mA, VDD=4.0 to 6.0V |Port
voltage VOL(2) I0OL=ImA, IOL of each port: |Port
' 1mA or less
Hysteresis VHIS 1RESINT SCK,
voltage 81, 05C1 of
schmitt type(*4)
Current Qutput Neh Tr. OFF at
dissipation operating, Port=VDD
2-pin RC
oscillation | IDDOP(1) |{Fig.2 fosc=850KHz (TYT)
' VDD=4to 6V
IDDOP(2) | Fig.2 fosc=400kHz (TYP)
Ceramic IDDOP@3) | Fig.3 4MHz, 1/3 predivider
resonator VDD=4to 6V
oscillation | IDDOP(4) |Fig:3 4MHz, 1/4 predivider | VDI mA
' VDD=4to6V |
IDDOP() | Fig.3 400kHz mA
IDDOP(6) |Fig.3800kHz VDD=4to mA
External clock | IDDOP({7) |200kHz to 667kHz, mA
1/1 predivider ‘
600kHz to 2000kH
1/3 predivider
800kHz to 2667k}
1/4 predivider”
IDDOP(8) | 200kHz to1444kHe, 2.0 5 mA
1/1 p;gdiiﬂder 5
Standby VDD 0.05 10 RA
mode VDD 0.025 5 pA
Oscillation
characteristics
Ceramic OSC |
Frequency 0SC1,05C2 | 384 400 416 kHz
. 0OSCI,08C2 | 768 800 832 kHz_
0O5C1,05C2 | 960 1600 1040 kHz
0sC1,05C2 | 3840 4000 4160 kHz
¥/ 4 predivider VDD=4 to 6V
Stable timie | Fig.4 fo=400kHz 10 ms
= Fig.4 fo=800kHz,1MHz 4MHz, 10 ms
1/3 predivider, 1/4 predivider
VDD=4to 6V _
2-pinRC  [MMOSC | Fig:2 Cext=220pF £ 5% 05C1,05C2 | 619 | 850 | 114¢ | kHz
oscillation Fig.2 Rext=4.7kQ+1% _
Frequency VDD=4 to 6Y -
Fig.2 Cext=220pF+5% 0SC1,08C2 | 305 | 400 546 kHz
Fig.2 Rext=12kQ+1%
VDD=3to 6V

No. 4364-13/49



_ LCB543N/F/L, LCBS4BN/FAL

Parameter

Symbol

Conditions

Pins

Limits

min.

max. unit

Pull-up
resistance

1/Q port pull-up
resistance

RPP

VDD=5V

Port of PUJ
type

External reset
characteristics
Reset time

tRST

Pin capacitance

Cp

f=1IMHz Other than pins
to be tested, VIN=VSS

Serial Clock
Input clock
cycle time
Qutput clock
eycle time
Input clock "L"
level pulse width
Onput clock "L"
level pulse width
Input dock "H"
level pulse width
Onput clock "H"
level pulse width

tCKCY(1)

Fig.6

VDD=4t06

tCKCY(2)

Fig.6

tCKL(1)

Fig.6 VDD=4 to 6

tCKL{2)

Fig.6

tCKH(1)

Fig6

tCKH(2)

32xTCYC

Serial input
Data setup time
Data hold time

tiICK

tCKI

s

HES

Serial output
Cutput delay
time

tCKO

Pulse output
Period
"H"-level pulse
width
"L"-level pulse

05| ps
20| ps

PEQ

64 x TCYC

ps

PEO

32xTCYC
+10%

us

PEO

32xTCYC
+10%

s

has been se]ected
(*5) fCFOSC: oscitlation frequency. There is a tolerance of approximately 1% between the center frequency at the

ceramic resonator mode and the nominal value presented by the ceramic resonator supplier. For details, refer

to the specification for the ceramic resonator.
(*6) TCYC=4 x system clock period

eriod of 100ms.
' ‘;\VDD must be held until the standby mode is entered after the execuhon of the HALT

(*4) The OSCt man’”be schmitt-triggered when the 2-pin RC oscillation option or external clock oscillation option

No. 4364-14/49



.. LCB543N/F/L, LCE6546N/F/L

| 0SC1 (05C2) G
l o
! OPEN

External clock

Ceramic o
C1 responator c2

77 7T

Fig. 3 Ceramic Resonator Oscillation Circuit

Lower limit of
operating VDD

0sC
DN
< ‘Unstabi[ized’

QSC period
{CFS

= Stabilized OSC

Fig. 4 Oscillation Stabilizing Period

No. 4364-15/49



__LCB543N/F/L, LCB546N/FIL

Table 1 Constants Guaranteed for

Ceramic Resonator OSC
4MHz (Murata) Cl | 33pF10% | L .
CSA4.00MG C2 | 33pFt10% o AT
CST4.00MGW (built-inC) | R 00 ' ' ’
4MHz (Kyocera) C1 33pF+10%
KER4.0MSA -C2 33pF+10%
KBR4.OMKS (built-in C) R 0Q
1MHz (Murata) C1 100pF+10%
CSB1000} - [c2 | 100pF+10%
R 2.2kQ
1MHz (Kyocera) C1 100pF£10%
KBR10OOF C2 | 100pF+10%
R 0Q
800kHz (Murata) C1 100pF+10%
CSB800j 2 100pF+10%
R 2.2kQ
800KHz (Kyocera) C1 | 100pF:10% .
KBRBOOF C2 100pF+10% ) p.F lftﬁﬁ rise time of the power
R 00 : the value of CRESmustbe
400kHz (Murata) Cl 220pF+10% ‘
CSB400P C2 220pF+10% »
R 22kQ 7/
400KkHz (Kyocera) C1 | 330pFsi0%
KBR400BK C2 | 330pEt10%
R ‘00

" Ouputesa X ) l

Fig. 6 Serial Input/Output Timing

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

Fig. 7 Pulse Output Timing at Port PEG

'No. 4364-16/49



LCB543N/F/L, LCB546N/F/L ™

RC Oscillation Characteristics of the LC6543N, LC6546N - —
Fig. 8 shows the RC oscillation characteristic of the LC6543N, 6546N. For the variation range of RC OSC
frequency of the LC6543N, LC6546N, the following are guaranteed at the external constants only shown below.
1) VDD=3.0V to 6.0V, Ta=-40°C to +85°C 1
External constants Cext =220 pF N
Rext =12 kQ
305 kHz < fMOSC < 546 kHz
2) VDD=4.0V to 6.0V, Ta=-40°C to +85°C
Cext = 220 pF
Rext =47 kQ
619kHz < fMOSC < 1144kHz

* Ifany other constants than specified above are used, the range
Cext=150pF to 390pF must be observed. (See Fig.8.)

(*7) : The oscillation frequency at VDD=5.0V, Ta=+2.5°§*§pﬁst be
(*8) : The oscillation frequency at VDD=4.0 to 6.0V, Ta=40°C t

of 350kHz to 750kHz.

D=310V to 6.0V,

Thege tharacteristic curves are _
g;yﬁp*‘for reference only without - !
gurantes. 5

1000

- 11e]

IMOSC [kHz]

vV /1 /
/
/

10 4 5 100 i
Rext [ka]

Fig.8 RC Oscillation Frequency Data (Typ.)

i
i
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LCE543N/FAL, LCE546N/F/L

——

[LC6543F, LC6546F |

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

Parameter Symbol Conditions Pin
Maximum VDD max VDD
supply voltage
Output voltage [ VO 05C2
Input voltage VI1) 0O5C1 (*1)
Vi2) TEST, RES
Input/output | VIO{1) Port of OD type
voltage VIO2) ‘
Peak output IOP
current
Average output| 10A Per pin over the period of
current 100ms
TIOAD) Total current of PC0O to 3,
PD0Oto 3, PEOto 3 *2) mA
TIOA(2) | Total current of PO to 3,/ /|
PGOto3, PAO to 3, PI 18 to +100 mA
Allowable Pd max(1) | Ta=-40 to +85°C 250 mw
power (DIP package)
dissipation Pd max(2) | Ta=-40to+85°C" 150 mwW
(MFP paackage)
Operating Topg -40to +85 °C
temperature
Storage Tstg 5510 +125 °C
temperature
55=0V, VDD=4.5 to 6.0V
Pararneter Pin Limits
min. |{typ{ max. unit
Operating VDD 45 6.0 \
supply voltage, P
Standby supply. M, register hold (3) | VDD 18 6.0 V-
voltage 7 i
"H'-leveldnput Nch Tr. OFF Port of OD type | 0.7VDD +135 v
_ (except 10)
7 Gutput Nch Tr. OFF Port of PU type | 0.7VDD VDD v
{except 10)
Output Nch Tr. OFF INT, 5CK, §1,10 | 0.8VDD +135 v
of OD type
Output Nch Tr. OFF INT,SCK, 81,10 | 0.8VDD VDD v
of PU type
VIHG) RES 0.8VDD vDD v
- VIH@®) External clock mode 0sCl1 0.8vVDD VDD v

No. 4364-18/48
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Parameter Symbol Conditions —] Pin

"L"Jevel input | VIL(1) Output Nch Tr. OFF Port
voltage VIL(2) Output Nch Tr. OFF INT, 5CK, Sl
| VIL(3) External clock mode 0OSC1
VIL(4) TEST
VIL(5) RES
Operating fop
frequency (Teya)
(Cycle time)
External clock
conditions

Frequency text
Pulse width textH, textl ¢ Fig.1
Rise/fall timme - | textR, textF
Oscillation guar-
anteed constants
ceramic Fig.2
~ resonator OSC

Parameter Symbol Conditions Limits
typ. | max. unit
"H"-level input | ITH(I) Qutput Nch Tr. OFF +5.0 RA
current (including OFF leak
current c-f N’;:h Tz
VIN=4135V
1TH(2) +1.0 pA
"L"Jevelinput | IIL(1) Portof ODtype| -1.0 nA
current . ‘ :
' IIL2) Portof PUtype | -1.3 | -0.35 mA
RES 45 | 10 pA
0sC1 -1.0 ' RA
"H"level outp Port of PU type | VDD-1.2 Vv
voltage & ¢ Port of PU type |VDD-0.5 A
"L"-level output - I0L#10mA Port 15 vV
voltagg‘“‘u 1 1QL=ImA, IOL of each Port 05 \Y
cﬂ :1mA orless
i ' RES,INT,5CK,S1 0.1VDD v
O5C1 of schmitt
type (*4)
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Parameter

‘ Symbol

Conditiens

Pin

Limits

min.

typ-

max.

unit

Current
dissipation
Ceramic
resonator OSC

IDDOPQ)

External clock

1IDDOP(2)

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

Standby mode

IDDst

Qutput Nch Tr. OFF
VDD=6V

Port=VDD VDD=3V

Oscillation
characteristics
Ceramic
resonator OSC

Frequency

fCFOSC

Fig2 fo=AMHz (*5)

Stable time

tCFS

Fig.3 fo=dMHz

Pull-up
resistance
170 port pull-
up resistance

RPP

External reset
* characteristics
Reset time

tRST

Pin capacitance

Cp

f=1MHz,-

Serial clock
Input clock
Cycle time
Output clock
Cycle time
Input clock
"L"-level pulse
width
Qutput clock
"L"-level pulse’
width ’

tCKCY(1)

to be tg‘sge‘g,

See Fig. 4.

10

pF

ns

tCKCY(2)

64 x TCYC
(*6)

2
A

32 x TCY(

Hs

SCK

1.0

Ks

SCK

32x TCY(

us

Data hold time

Data setup time 1]

Specified for 1 of SCK

51

05

us

Fig.5

|

0.5

us
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Pdrameter -Symbol Conditions Pin Limits
min. | typ. max. | unit
Serial output .
Output delay | tCKO Specified for | of SCK SO

time Nch OD only, External 1k
' External 50pF , Fig. 5

Pulse output
Period tPCY Fig.6 PEO
"H"-level tPH TCYC=4 x System clock PEO
Pulse width | Period
"L™level tPL Nch OD only, External 1kQ2 | PEO
Pulse width External 50pF

(*1) When oscillated internally under the oscillating conditions in Fig
is allowable.

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

cycle,
(*4) The OSC1 pin can be schmitt-triggered when the ex
(*5) fCROSC : Oscillatable frequency.
(*6) TCYC=4 x System clock period

0.25VDD

Fig.1 External Clock Input Waveform
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Lower limit of
operating VDD

v

0sc1 0sc2

==
0S¢

i AN

Ceramic
C1 resonator c2

T i

~ Unstabi LZeg
Fig. 2 Ceramic resonator O5C circuit

Table 1. Constants Guaranteed for
' Ceramic Resonator OSC

4MHz (Murata) C1 33pF £ 10%
CSA4.00MG : c2 33pF+10%

CST4.00MGW (uiltinC) { R 0 ' GRES (0.1
4MHz (Kyocera) Cl1 33pF +10% )
KBR4.OMSA C2 | 33pF+10%

KBR4.OMKS (built-in C) R 00

. ig.4 Reset Circuit

Jote) When the rise time of the power supply is 0,
thie reset ime becomes 10ms to 100ms at
CRES=0.1pF. If the rise time of the power
supply is Jong, the value of CRES must be

increased so that the reset time becomes

10ms or more.
0.8VDD
0.25V0D

Load cireuit 1k

VDD

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

Fig.6 Pulse Output Timing at Port PEQ
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[LC6543L,-LC6546L]

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

Parameter Symbol Conditions Pin Limits unit
Maximum VDD max VDD 030707 v
supply voltage
Output voltage | VO osc2 Allowable up to
Input voltage VI(1) 0OSC1 (*1)
‘ _ VI1(2) TEST, RES £ 4
Input/output | VIO(1) Port of OD type|” 0.
voltage VIO?) Port of PU type|
Peak output Iop I/0Port / &
Pl current
Average output| I0A Per pin over the period of
current 100ms
ZIOA(1) | Total curren of PCOto 3,
! PPO0to 3,PEOto 3 (*2)
SIOA(D) Total curren of PF0 to 3,
PGOto3 PAOto 3, Pl mA
Allowable Pd max(1) | Ta=-40to +85°C mw
power {DIP packa@ :
' | dissipation Pd max(2) | Ta=-40to +85°C 150 mW
(MFP pﬁckage
Operating Topg C A -40 to +85 °C
temperature
Storage Tstg -55to +125 °C
temperature
2. Allowable Ope, 0V, VDD=2.2 t0 6.0V
Parameter Pin Limits
' min. | typ. | max. unit
Operating vDD 22 6.0 v
supply voltage| ;
Standby Ei VDD 1.8 6.0 \
supply voltage
"H'-level iriput Port of OD type |0.7VDD +13.5 v
volta (except 10) :
Portof PUtype (0.7VDD| _ (VDD v
(except 10)
“Output Nch Tr. OFF INT, SCK, SI, 10 [0.8VDD +135 [ Vv
of OD type '
Output Nch Tr. OFF INT, SCK, SI, 10 [0.8VvDD VDD | V
of PU type
- VIHG) RES - 0.8VDD VDD | V
VIH(6) External clock 05C1 0.8VDD vDD A%
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Parameter Symbol Conditions Pin Limits
min. ltyp{ max. unit
“L"level input | VIL(D) Output Nch Tr. OFF Port VS5 0.2VvDD vV
voltage VILQ) Output Nch Tr. OFF INT, SCK, 8l VS5 . 0.2VDD} V
VIL(3) External clock 05C1 VS5 Al.osypD] v
VIL{4) TEST vss |77 o2vDDp,| Vv
VILG) RES VSS oY
Operating fop When the 1/4 predivider '
frequency (Tcyc) option is selected, clock must| -
(cycle time) ‘ not exceed 4.16MHz.
External Clock
conditions
Frequency text Fig.1 When clock exceeds
Pulse width | textH, textL| - 1.040MHz, the 1/3 or 1/4
Rise/fall time | textR, textF || predivider option is selected.
Oscillation
guaranteed
constants
2-pin RC Cext Fig2
oscillation Rext ¢ 1221% kQ
Ceramic Fig.3 See Table 1.
oscillation
3. Electrical Characteristics at Ta=-40 to +85°C, VS§=0V .
Parameter Symbol Cond:i’t?;iﬂ;x‘s Limits
: typ. | max. | unit
"H"-level input | IIH(1) +5.0 RA
current
ITH(2) +1.0 HA
"L"-level input Portof OD type| -1.0 HA
current
Portof PUtype | -1.3 [ -0.35 mA
RES 45 | -0 LA
0sC1 -1.0 [TEN
"H"level olitput{ : Port of PU type | VDD-0.5 v
volt‘a;géﬁ‘;':‘
"L"Jevel ou I0L=3mA Port 15 | v
floIt e “140L=1mA, IOL of each port: |Port 0.4 v
) \ ImA or less
Hysteresi RES,INT,5CK Sl 0.1VDD A
voltage OSC1 of Schmitt
| type (*4)
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Parameter Symbol Conditions Pin Limits
min. | typ. |max unit
Current Cutput Nch Tr, OFF at
dissipation operating, Port=VDD

2-pin RCOSC | IDDOP(1) | Fig2 f05C=400kHz (TYP) | VDD
Ceramic OSC | IDDOP(2) | Fig.3 4MHz, 1/4predivider] VDD
IDDOP(3) | Fig.3 4MHz, 1/4predivider| VDD
VDD=2.2V

IDDOP(4) | Fig.3 400kHz
IDDOP(5) | Fig.3 B00kHz
External clock | IDDOP{6) | 200kHz to 1024kHz,

1/1 predivider
600kHz to 3120kHz,
1/3 predivider
BOOKHz to 4160kHz,
1/4 predivider
Standby mode | IDDst Cutput Nch Tr, OFF
VDD=6V [V HA
Port=VDD __ VDD=22¥ }/ pA
Oscillation
characteristics
Ceramic O5C

Frequency fCFOSC | Fig.3 fo=400kHz
(*5) | Fig3 fo=800KHz'

Fig3 fo—lMHz
Fig3 fot‘fMHz

400 | 416 kiHz
80O | 832 kHz
960 1000 | 1040 kHz
3840 | 4000 | 4160 kHz

Stable time 10 ms
10 | ms
2-pin RCOSC
Frequency 081, O5C2 284 400 | 546 kHz
Pull-up
resistance ]
1/0 port pull- Port of PU type 14 kD
up resistance
External resét ‘
charactgﬁshcs
RESEt ﬁme B See Fig. 5.
Pin cdpacitance A=1MHz, Other than pins 10 pF
#to be tested, VIN=V5S
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* Parameter Symbol Conditions Pin Limits

min. typ. max. unit

Serial clock
Input clock tCKCY(1) | Figé SCK 120
Cycletime .
Output clock | tCKCY(2) | Figé
Cycletime : .
Input clock tCKL(1) Fig.6

- "L™level
pulse width
Qutput clock | tCKL(2) Fig.6
"L*level '
pulse width
Input clock tCKH(1) Fig.6
"H-level
pulse width
Output clock | tCKH(2) Fig.6
"H"-level : :
pulse width

| Serial Input

Data setup tICK

time

Data hold tCKI

time

Serial Output

Qutput delay | tCKO

time

Specified for 1 of

201 us

Pulse output
Period
"H"level
pulse width
"L"-level
pulse width

64 x TCYC us
32x TCYC us
+10%
32x TCYC us
+10%

No. 4364-23/49



__LLCB543N/F/L, LCB546N/F/L

0SCt {0SC2)

|

e - QOPEN
External clock

—

OsC1 osc2 ) . '

T

r D ; .

e e Coramic DR
Ct —__ —____ C2 :

77 TiT

Fig. 3, Ceramic Resonator Oscillation Circuit

................ Lowoer limit of
operating VDD

0SC
NN
» Stabilized OSC

- Unstabilized’ -
OSC period ‘ . -
1CFS

Fig.4 Oscillation Stabilizing Period

‘No. 4364-27/49
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7 Table 1 Constants Guaranteed for
Ceramic Resonator OSC

AICK
S o
il

o - "
unvm@(

Output data X

Fig.6 Serial Input/Output Timing

4MHz (Murata) Cl | 33pFx10%
CSA4.00MGU C2 | 33pFt10%
CST4.00MGWU (builtin C) [ R 0Q

1MHz (Murata) C1 | 100pF£10%
CSB1000] C2 | 100pF10%

R 2.2k
1MHz (Kyocera) Cl | 100pF+10%
KBR10OOF C2 | 100pF10%

R 0Q
800kHz (Murata) Cl | 100pF£10%
CSB800) C2 | 100pF10%

R 2.2xQ meof the power supply is 0,
800kHz (Kyocera) C1 | 100pF#10% e becomes 10ms to 100ms at
KBRBOOF C2 | 100pF£10%

R 0Q
400kHz (Murata) Ct | 220pF10%

CSB400P C2 | 220pF+10%

R 22kQ
400kHz (Kyocera) C1 | 330pFt10%
KBR400BK C2 | 330pFx10%

R 0Q

VoD
load greuit 1K1

50 pF

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

Fig.7 Pulse Output Timing at Port PEO

No, 4364-28/49



LCB543N/F/L, LCE546N/FIL

RC Oscillation Characteristic of the LC6543L, 6546L

Fig. 8 shows the RC oscillation characteristic of the LC6543L, 6546L. For the variation range of RC OSC
frequency of the LC6543L, 6546L, the following are guaranteed at the external constants only shown below,

VDD=22V to 6.0V, Ta=-40°Cto +85°C
External constants Cext = 220 pF
Rext =12kQ
284 kHz < fMOSC £ 546 kHz

clock frequency range.

1.5

\‘
N
\‘

rigtic; céurves are
£ cnly wnhout-

IMOSG [kHz]

100
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'Notes for Standby Function Application

The 1.C6543/46 provide the standby function called HALT mode to minimize the current dissipation when the
program is in the wait state,

The standby function is controlled by the HALT instruction, PA pin, RES pin, and serial transfer completlon signal.
A peripheral circuit and program must be so designed as to provide precise control of the standby, functlon. In most
applications where the standby function is performed, voltage regulation, instantaneog Feak' -of power, and
external noise are not negllglble. When dlSignlng an appllcatlon cireuit and program, wheiher or na; tu take some

fully observed.
If any other method than shown in this section is applied, it is necessary
such as power failure and the actual operation of application equipment,” .

1. HALT moda release conditions

ion of :the program starts with an
n be uf d to execute the program
en nd Serial transfer occurs. This

— Notes —

L Release by the serial transfer cbmpletton sug C mode is used for system clock

In an application such as

serial transfer by external clock is
externally during backup,

1-2. Summary of HALT release conditig
. The HALT mode setting, release

HALT mode release conditions

Reset {Low level is applied to RES.)

Low level is applied to PA3

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

vallabl wﬁen the ceramic resonator mode is used.
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2. Proper cares in using standby function

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

(1) The supply voltage at the standby state must not be less than specified.

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

{3) Release operation must not be overlapped at the time of execution of the HALT instrucmm. '

below.

Sample application where the standby function is used for power failure backu

3 progr%rh counter (PC)
Shown below are sample applications where the program selects of’ .o r-ON reset and reset after

Shown below is a sample application where the progra
power is restored,

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

Voo
1.CEBB43/46
PXX{Note)

Voo

}n {500}
{TYP)

RES

Vss

S

No. 4364-31/49
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2-1-2, Operating waveform in sample application circuit — (1)
The operating waveform in the sample application circuit in Fig. 2-1 is shown in Fig, 2-2. The mode is roughly
divided as follows:

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

[} /V:HEEE A/ 4/
1 & V! /]
/ ]y/ Vi Pxx-_-u’\:.RES
|

Indeterminate * Reset- X Norrmal mode Xﬂeset ( Normaf rmode

{a) Power ON reset {b} Instantaneou
° break (i), dii

us break {iii)

f

HALT instruction

: erating waveform in sample application circuit — (1)

This sample apphcatnon circuit provides an Indeterminate region ‘where no reset occurs before the operating
VDD range is entered,

No. 4364-32/48
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(5i At the time of instantaneous break

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

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

{ii} When both of the Pxx input voltage and RES input voltage do not meet V|| :

The program continues running in the normal mode.

{1il) When both of the Py X input voltage and RES input voltage meet V)_: _
When two pollings do not regard the Pxx input voltage as “L"" level, the
and a reset occurs.

When two pollings regard the Px X input voltage as “’L" level, the HALT,
is restored a reset occurs, releasing the standby mode.

{c) At the time of return from power failure backup
After power is restored, a reset occurs, releasing the standby mode.

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

® V+rise time and C2
Make the time constant (C2, R) of the reset circuit 10 time
500k ohms typ.}
Make the V* rise time shorter (up to 20ms),
® RlandCi

¢ R2andR3
Make the “H"-level input voltage applied to th
. R4

than V|t (because release by reset is

¢ RG5andR6 ' .
Make V+ {VBE#0.6V is obteinedb
Vpp min + VE of diode D1)
after power-ON. -

¢ Backup time

The normal operation contin

1, Ap to Ag7cannot be used for standby release and port A3 is brought to “H"

ling the.input port twice.

:1st polling
;interrupt inhibit
12nd poliing
Standby

22, Sample appl_lcat&on 2 where the standby function is used for power failure backup

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

' w o
{Rea | Pl
100V B I_rlr_,
power | (50)
source
Ve
ot

{Note) Normal input ports other than PA3

Fig. 2-3. Sample application — (2) where the

2.2-2, Operating waveform in sample application cifcu
The operating waveform in the sample applicatio
divided as follows:

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

#Normal mode

]

2* is detected.

__-'"\ V*Tnoni e ——
7 "‘_/ Vit RES

\ Vin Pxx

. - —
HALT mode
———————— df==m—--——=— Resat Normal mode
A, . 3
Return from power failure backup.
HALT instruction Pxx-an is detected.

V+TRON: V+ value when TH1 s turned ON/OFF,

Fig.2-4. Operating waveform in sample application circuit — (2)
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2-2.3. Operation of sample application circuit — (2)

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

— Note —
If power is restored after Vpp during power fallure backup gets lower th
be program-detected, deciding program start after initial reset,

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

® R2and R3
Fix the R2 value so that R2» R1is yielded and fix the R3 value.so:that |
e R4

2-2.5. Notes for software design

® Design the program so that port Ag to A2 cann f n by release’and port Az is brought to “H"
fevel. i
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2.3, Sampie application 3 whera the standby function is used for power failure backup,

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

. v+
' [Ree | N
100V ’ m
AC | Jﬂ'—l
power
source
c1
{up to 1F)
R7
(12k)
4

{Nate} Normal input ports other than PA3
Fig. 2.6, Sample application — (3) where tha stér g vl ggver'failure backup

2-3-2. Operating waveform in sample application circui
The operating waveform in the sample applicatiénci
divided as follows:

(1) Power-ON reset
{2) Instantaneous break of main power sot
{3) Return from power fallure backup

ViH Pxx

S
V+'maou_‘ d I
VL Pxx "1
V] 4
Normal mode m--( Reset WNormal mode
I anec a .{2) Instantaneous! ’

nstantanepus nstantan
break {1, (ii) break {iii} Py x="H" is detected

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

.["T'i—- 4 - -Vm Pxx

)
HALT mode

i
Normel miage’ Y/}~~~ -~~~ --——== =~ -=- -{ Resat W Normai mode

T

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

VH+TR10ON: V+# value when TR1 is turned ON/OFF
V4TRION: V+ value when TR3 is turned ONJOFF

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

{a) At the time of power-ON reset
The operation and notes are the same as for sample application circuit — {2)
{b) At the time of instantaneous break
(i) When the Pxx input voltage does not meet VL (the Py input level does not get lower than input
threshold level VL) and the RES input voltage only meets V)L_:
A Teset occurs In the normal mode. After reset releasa Py x="H"" is program-de fed *decldmg program
start after instantaneous break,
{ii) When both of the Py x input voltage and RES input voltage do not meet V[ 3
The program continues running in the normal mode,
{iii} When both of the Py x input voltage and RES input voltage meet V|L:
When two poliings do not regard the Px input voltage as 'L" {evel
and a reset occurs, £ o
When two pollings regard the Py input voltage as "L level, t
is restored a reset occurs, releasing the standby mode,
detected, declding program start after instantaneous break
{c) At the time of return from power failure backup
The operation and notes gre the same as for sample apphcatlun mrcwt -

ntered anﬂ safter power
HY is program-

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

¢ R3
Bias resistance of TR2
® R7 and R8
Fix the R7 and R8 values so that TR3 is turned NIOFF ;
Other notes are the same as for sample application;

2-3-5, Notes for software design
Same as for sample application cireuit — (1

2-4, Notes {1} for prowdmg serial transfer
Notes for providing power failure baQRup and seria
This application assigns top prao:siwr to pg i
transfer may not be provided no;mafly
(1) When the internal clock m;.rsed for th i

Execute the serial tran;fer ‘startsinste ly before executmg the HALT instruction. If this is

When power failure backup is provided, serial

2.5, Notes (2) for previdi :
Notes for p;bvfding erlal L néfer for program standby without power failure backup
This applléation i Ffori ; : _serlal transfer, The following notes for system design must be observed.

G@ﬁs returpy fr Om the standby mode, starting serlal transfer.
ernal clgt:l;" 1s used for the serlal clock:
n mmt be provided between m:crocomputers to prevent the HALT mstruct:on and HALT

exe&:u’ted a{\d thq program is placed in the walt state, The other side adjusts time so that no overlap occurs
between’ the HALT instruction and transfer completion and starts serial transfer, On completion of transfer,
the HALT mbde ts released and the program is executed with an instruction lmmednately following the HALT
instruction.
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Notes for Program Evaluation

® When evaluating the LCE543/46 with the evaluatlon chip (LC6594, LCE5PGA43-A/46-A, LCBSPG43/46}, the
- following must be observed.

25 Function i )
g‘g Item Nnt “for gvaluatmn
[3L= Mass-production chip Evaluation chip "

2-pin OSC |Plg and OSC2 share one pin | Evaluation chip has Plg and | Sing

{PIg/OSC2). Either of them | OSC2 separately. Pin required | @ i
is selected exclusively by user | for option Is selected as requir- ’
option. ed. Even when OSC2 pin 1%,{
When 2-pin OSC is selected, | sefected by option, Plp clrgutt
Plp/0SC2 pin provides OSC2 |is- present and functio
and performs no function of | complete port Plg.
Plgp port. Data input to
Plg/OSC2 by mistake is always
read as ‘0",
0sC 3 selections (1/1, 1/3, 1/4) |3 selections {m 30R4 pin must be set
divider by option available by‘ accorgf‘ ing to option specified for
5 pin, 30R4hih. rpaSS-productmn chip.
[« 8 o Kl
g Ports C, D [Ports C, D can be brought to ;;‘CHL pin and DHL pin must be
* | output “H" or “L" in a group of 4 set according to option specified
g level at bits. for mass-production chip,
Z | reset

moda

Port PU or OD can be sel [LC6594-applied evaluation]

output bitwise, External resistor (10kohms) on

configura- evaluation board miust be connect-

-tion ed to necessary port.

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

PU . ‘resistor, being external resis- | For mass-production chip, leakage

resistor gi whose impedance remains | current only flows in Pch Tr

configurs- ' f‘unchanged at "'L" output mode. t "L’ output mode; for evalu-
tion ation chip, current continues

flowing in PU resistor at "L”
output mode.
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..;.5 Function
§ Item Notes for evaluation
O Mass-production chip Evaluation chip
0sc [2-pin RC OSC] [2-pin RC 05C] [2-pin RC OSC]
constants | Catalogguaranteed constants | Different from mass-production :
-1 provide OSC at frequency | chip in circuit design and
specified in catalog, characteristic.
Cg’ [2-pin ceramic resonator OSC] | [2-pin ceramic resonator OSC] )
5 Catalog-guaranteed constents | Different from mass-productiop‘"‘g‘
b provide OSC at frequency | chip in circuit design aﬁd
% “specified in catalog. “characteristic. -
= Wiring capacitance may provide
unstable OSC.
0sC [2-pin ceramic resonator OSC] | [2-pin ceramic resorrat:or 08! . amic resonator 0SC]
constants | Feedback resistor is contained. | No feedback or eva' ation chip, feedback
-2 tained. ifesistor _.:;'f'of iMohm must be
conaxq‘ted externally,
- 1 0SsC OSC frequency characteristic \_Eﬁs‘, CS must be used to evaluate
}3 frequency| as indicated In catalog, igﬁaracterlstic in detail.
§_§ : "The standby current cannot be
2 evaluated in detail. However, the
-Eg Operating| Current characteristic as indi- standby current can be confirmed
55 current, | cated in catalog. roughly in the manner discussed
Z5} standby ' later. Be sure to confirm the
current standby current,
Operating| Supply voltage range as jndi- ' chip: ’:mﬁst be also
voltage cated in catalog. DD=5\fi5% at which
g Operating] Temperature rp?ﬁgé 2
§ temper-
] ature
2 ;
= Port A r putloutput configuration of
& | input ¥ Jow threshold input.
a .
o voltage Different from mass-production
=] ' chip in input/output configura-
8 tion.
2
RAM capacity is set by RAMC | SW3-2 on evaluation board is
pin according to Type No. always placed in PA position.
SW3-1 is set according to Type
No.
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{Confirmation methods for the standby function)
The standby current at the standby mode of the simulation chip can be evaluated not exactly but approximately,
Then, do the following steps.

{a} Confirmation of the standby state
Ba sure to confirm whether or not the LS| enters the standby mode when the standby conditiens are satisfied.
{il When the OSC1 and 0SC2 oscillation option is selected, confirm on an osculloscope thattfm oscillation stops
in the standby mode.
(i} Confirmation by the current dissipation
Remove the EPROM when confirming whether or not the LS| enters the
LS} can determine whether or not the LS| is now in the standby mode.
When the LS! is in the operating mode, more than some 100uA current

{excluding the load current), |If the DIV, 30R4, ———, etc. are alkfﬁef 1o
approximately 20uA, "

(b} Confirmation by the load current
Your program must be designed so that the current is not transm._;ted t
execution of the HALT instruction, This can reduce the Usale;s dissipati

mode and be confirmed on an oscilloscope.

floating state at the standby moda,
lf brought to the floating state, current flows In

r eva!uqﬂon and the cable length, etc,
resanj’tor oscillation mode, no feedback resistor is

Note) " When the evaluation chip is usec
contained unlike the mass-prodq 1

Mass-productlon

chiPy cesaan/F/L
LCB548N/F/L

0sC1 08C2

+—i0—1¢

1. Ceramic L
C‘J;rasonatm;{;m

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

Evaluation chip {*)
Ceramic resonator Mas-production Ineluding cepacitance of Including no capacitance of
chip C1=C2 standard cable standard cable
Cl=C2 R
AMHz CSA4,00MG  (Muratal 33pF 8pF 0 ohm
KBR4.0M {K.yocera) 33pF 10pF 0 ohm
{CSB1000D usad)
CSB100DK  {Murata) 82pF 0 ochm
1MHz 220pF
KBR100OH  (Kyocera) 100pF 82pF
{CSBBOOD used)
CSBBOOK {(Murata) 220p0F
800kH:z 220pF
KBR800OH {Kyocera) 220pF 150pF
‘ CSB400P {Murata) 330pF 470pF
400kHz [ KBRA40OB
{Kyoceral 330pF 380pF
KBR400H

{*) The standard cabie is a cable attached to target board EVA! 65543
' The Table shows two cases where the capacltance of the cabl

included.
+  Example where the capacltance of the cable Is Ip‘clﬂ ed

Example where no capacitance of the cabie\f
No capacnance of the cable is included wh
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" How 1o use the piggyback chip (LC65PG43/46-A)

(1) Layout of pins and control pads, and Externa) dimensions

‘g % LCESPO43-A/48-4
SeBE8ES
PRROBEE®
~ ]
e 8. B 2g3
2825538
0]alololololo]
f o !
QOvee  ze4 Ve P
A2 Voo
PE3O @ R @ 1 PE2 N
Voo 2 @ s Yo @xnpeer d
prorst 3 © AB a8 Ehnpreo 0
privsol] 4 A% a9 (27D rD3 d
PF2/5CK [ 5 @M AN @25 ) PD2 s,
mmlon  werm A
Pao 7 X ! ;
r->m[:aAz 40928 poa ‘b
oo DA S vis @2 fyrea .
Fa3 [10@‘“ E§ D? (.921 h
pao 11 (P 0o 3@ os (P20 H
Pailli2(ap .. os '° 1]
PAZOII @ o | or @" h
PA3EH®. Y G“’p 0
provesce 15§ ¥ £2 e 0
PAD2
TOP VIEW

" PAD1: Power supply pad

PAD2: Mounting pad for o)_aé‘i!} tion cireurt:
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(2) How to riount EPROM
The EPROM to be mounted should contain an already-assembled program data. To write data to the EPROM,
use the EPROM writer function on the EVA-800 or EVA410C board. The mountable EPROM is an Intel 2732,

2764 or their equivalents,
EPROM (2732 or 2764) for prograrm data

\’ >
o

CEX- XXX
0000000
NS

{3) Power supply for EPROM
A typical EPROM dissipates the current of 50mA
board is not sufficient, use an independent
externally.
a)
ir supp"iy selectuon jumpers are provided on the
thg cn‘cuit connectlon is arranged so that current

can be supplied to the EPROM through the

B) fi'am pattarﬁ {C}.
'!y piff (#5V) of an external independent power source circuit to pattern (B} and

(Note} A smulation‘chip Is an LSI produced in CMOS process technology.
The simulation chip will suffer from a “latch up” which is specific to CMOS LSls if the voltage below the
Vgsg level is applied to input pins and output pins, or if the voltage above the Vpp level is applied such pins.
The latch up problem may 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,

" No. 4364-43/49
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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
fevel, cutput logic level at reset for ports C and D, divider circuit's divide ratio, and P10/OSC2 pin function.

These switches are provided on the surface of the simulation chip board.

The figure below shows the outline of the above switches. The switch settings will l:ie‘ escrlbed in the item

dealing with option specification methods,

lf'\/’\/\f\f\f’\f‘\i

1000000

ol

NASASASAS AL

Pin 1 position

Switch 1 (P10} ... .. Setsthe PIO/OSC2 pin to'tie por
Switch 2 {0SC2). . . . .Sets the PIO/OSC2 pinfo/the 0SC2
Switch3({DIV).....
Switch4{3ord)....
Switch 5 (DHL) .

Switth6 {CHL). .. ...

Switch 7 (RAMC) . . . .Select a deslre

b} Pad2

The pad 2 is provided on the p
according to a selected oscillation-opti
specification methods.

I Eiunt qulﬂatlon components

: connected to the OSC1 pin of the LS1.
: connected to the P10/OSC2 pin of the LSI.
: connected to the Vgs pin of the LSI.

Add an external resistor
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{5} Option specification methods

a) Option specification method for oscillation circuits
Oscillation circuits can be selected by using the PADZ and CPU-function setting switches.

{ i} Ceramic oscillation circuit

resistor of

El Vss

0sC)

(FaoD)

00000

-

ol OFF

F

(CPU-function setting switches )

due to mounting conditions,

PI0/0SC2 + Connect the PIQ/OSC2 pin with the OSC1 pin through*an external

1MQ

* Switch 1, . Setit to the OF, -5|de
Switch 2 . . Set it to the QN slde,
* The PI0/QSC2 pin canbe used 4

(i1} 2-pins RC oscillation circuit

to the OFF side.
. ,Set'it to the ON side.
IOIOSC2 pin can be used as the OSC2 pin for oscillation.

(CPU-function setting switches )

al component is required by the PAD2,

« Switch 3 .. Set it to the ON side.
Switch 2 , , Set it to the OFF side,
* The PI0/OSC2 pin can be used as the input/output P10 port.
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b) Opéion specification method for dividers
Dividers can be selected by using the CPU-function setting switches,
(1) 171 divider circuit

e w oo Jow
« Switch 3 .. .Setit to the OFF sid
A0RO000 [ el g veorr
{iny 1/3 glivider circuit
— et o o B OoN
Hlif=]=J 01010
ol OFF

(i1} 1/4 divider circuit

c)

Switch 6 {CHL). . . .. .Select the output loglc
{1) Tosetthe Iogu: Ievel of port D or Catt

outpu‘t «Tolic level of port D or C at the initial reset
n be eclfled independently.

Set switch 5 or switch 6 to the OFF side,
* The output legic ievel of port D or C at the Initial reset
can be specified independently.

« Spt switch 7 to the OFF side.

oN

Ij Ij [j lj Ij [j B « Set switch 7 to the ON side,

ouuw . OFF
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LCG543 LC6546 SERIES INSTRUCTION SET (BY FUNCTIONS)

Symbol Du:ripllon
- AC T Accumulator MIDP} :Momlddrrmd by DP t )1 1:Contents
AC: sAccumulatorbit ¢ PIOPL}  :linputioutput port add d by DP = :Transfer and direcrion
CF sCarry flag FC 1 Program counter + + Addition
CTL 1 Control register STACK  :Suack register - : Subtraction
oP : Data pointer ™ 1 Timer A : AND
E 1E register T™F : Timer {internall interrupt request flag v :OR
EXTF t External interrupt request flsg At, Ha, La :Working register ¥ : Exclusive
Fn iFisgbitn F :Zero flag
M :Memory
. Instruction code
Minsmonic g_ i Funetion
—E D:060504{D3D201 Do | =[O .
5 CLA Clear. AC i1 00]000Q|1|1]aCc=0 The AC conts
g [ Clear CF 1i110looe|1|r]icr-o ¢
E [sic Set’ CF 111 (o001 |1qt]er—
: CMA Complement AC 1110101 v 1] |ac—[ED
'L INC incremant AC COO0O0 |11 10 jtil]|AC—(AC)+I ]
DEC Docremant AC G000 1 1 ¢ |1jt]AaC—(al) -1 ZF CF
Aotate AC left ACo—{CF).ACn+ 1 #
RA ¥
L hiough CF cooo0loo0Yhl tACel. CF »(ACa) 2F CF
TAE Transfer AC 10 E Q0O00{00 ¥ 1}l IE—{AC)
“ XAE Exchange AC wnh € |10 0 0 O J1 1 0 1 |1 1 KACISIE) E .
INM incrament M 601 041 1101 |mor—(MDR ) +1 IF CF
1 DEM Decrement M 00101 11 11 {1 |mDP) 2F CF
_g SMBba |Set M dama bit 00001 08Bl
g AMB bt | Resel M data but ZF
B Ti of the AC contents and
AD Add M to AC the MIDF] contents is performed and IF ¢
the r ﬁ; “stored in the AC.
Binary sddition of the AC, TF contents
ADC Add M 10 AC with CF and she MIDFP) coments s performed and | 25 CF
: theresiit is ored in the
DAA Decimal adjus1 AC i ‘.'dd.dwgm,\cgommu ZF
n addition :
Decimal sdjust AC v
DAS N Sublyselion 10 & added 1o the AC contents, ZF
Tha AL contents and the M{DP] cortenty
s EXL | Exclusive or M 1o AC are axelusive-DRed and the result is sored | 2F
- in the AC.
g The AC contents and the M{DP] contants
¥ AND And M 10 AC :{&ANDdlndtMrmhiunondimhl ZF
, 5 ; The AC contants snd the MIDFT corteta
OR O M 1o AC -tAG kncomdlndﬂnrwh isvtored inthe | ZF
= 'ﬂu‘Ac contents and the M{DP] contente
E cM Compare AC with i QPJ]-{- lACi+1 | cormpared and the CF and ZF are ZF CF
sat/rent,
G fson resit | CF 2F
MibP ) > tAC) | O [
2 MIDP1) =(AC) | 1 1
.E. M(DP)) <(AC) 1 0
A ; The AC comaents end the immedists
T [C dene i o f3i2ihTp +1aCH41 | IR laizhylo 37 compared and the ZF ZF CF
and CF sre setfresat.
Compatisonresult ¢ CF 2F
talal lg >(ACH) © 0
labalytog ={ACI| 1 1
1301 bp<C[ACIE 1 0
1100 {2[2]0POVIgizalg The DP coments and the immediats ;
13l gl 40 dats Iglgtytg are compared. z
The immeciste duta I4lalylq is Icaded in
Ialglyig {1 |V JAC ~kylaiylg the AC. I ZF *t
o011 O]y IMDP —ALY Tha AC contents are storsd in the M{DP).
0001 |11 jAC—=(MDPI) The M{DP) contents are loaded in the AC. | 2F
- nd e MIDP] The 2F b setfrent
0 MaMiMp 1 |2 JACIS [MIDPI) :::"ﬁ‘c' :g.m:'gu:qd‘:nd then the .:u-.:..".
S DPy={DPy ¥ DPyy tontents are modified with the 2F kot (0P,
g 0 OMzM Mg l:oﬂt'MI of (DPy ] YOMoM My, ¥ Qg My,
B [x ExchangeaE wih M|1 0 1 0 J0 0 0 0 |1 |2 [iaci = (MiDP)) The AC contents and the MIDP] contents :::,'::‘:",;“
are exchanged, ZF OFy, coments w
1ha tima al inmrue
N T ® i
g X Exchange AC wiuh M1 1 1 1 [1 1 1 0 1|2 [lAC = (MDPY) Ioh:t.ﬁg l::l::guam 12.”&151[::1'“ 75 T TF e
then incremem DPy OPL—I0P ) +1 DPy contents are incremented +1, rk 8t iDP ).
- Tha 2F
XD Exchange AC with M1 1 1 1 |1 1 1 1 |1 |2 1A= (MiDP)) T A oyt T T e | 2F ———
then decremant DPy, DR ~—{DP11—1 DP; contents are decremented =1, renk ot (OF) )
of RON, addre P
RYBL Read 1able date brom| O 1 1 O JO O 1 1 {1 |2 |AC E—ROM I ,ﬁg:'}:,‘w?gmﬁab.“:ﬁ,mc:d
program AOM 1PCh.E. AC) vmh;éu fduEnd AG contents are fomded in
t and E.
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Inmtruction code

- Mnamonic E_ ‘E Function Description Seatue flag Ramarks
D7D D504 [D309 04 D |2 {5 atfected
_E LDZ data|Losd DPuwih Zerosnd{1 0 0 0 [1anz v io |V |4 jOPk =0 Tha DPyy and DP| amw loadwd with 0 and
[ DPe with smmoedite OPL ~I31z1110 the immadiste data 1319l lg respectively.
g dala respectwely
= pLHI data]load DPH with G100 [1Iai20ale |1 |3 [DPPa=—1lalzitlo The DPy Is loaded with the immedia
§ unmediate data dnalzlaly by
F 9 LU Inceement DPL 111 V1Y Q| DR = DR+ The DP_ contents are incrament
E DED Decrement DRy 11 Tt [ DR~ DR =1 The DPLoommlurod
% TaL Transter AC to DA |1 }+ 1 3 Vi |1 | DP L ~—tAC) Tha AC contents sre
- TLA Teanster DPL 1o AC 1110 1 {1 |1 |AC ~DPy) The DP|_contents ary Legnsfarred 1
£ - The AT contentiand The DF, £GAteRT
& | XAH Exchange &Cwih P4 |0 0 1 O 1 11 |1 [(AC) StDPH} exchangad. G 1‘?} arits are
XAt Exchange AC wuh
é XAD  |working regsier A1 [1 11 0 o [ |1 [1ac sa0
XAl 1119 0 [t ] [TAC) S{AT}
xAZ 1110 Q|1 |1 [(AC) (A2}
XA3 1110 0 |1 |1 {(AC) Z(AT3)
E XHa Exchange OPr with
'g.! XHO working teguier Ha L 0 {1 |1 {(DPH} = (HD)
g.-ﬁ XH1 11 0 {1 |1 {1DPHI ZIHY}
Eg XLa Exchange DPy with
¥ XLO working tegisier La 1 01 {1 |[(OPL Z(LOY
XL . 11t O 0|t ) [IDP} (R
2 |SFB lag|Set tiag bit 0t 0 BiB2BiBo|l |1
g AFB 1lag | Raser flag bu ]o 0 0 [BaBzBiBo Y N The Nop. are diic
.E of iy 4 proups of
§ :n': Fytew
».FgwFy.Fy
s w0 fyg,
2z T IZF | wthmet
[ III’:::‘I ™4
P "
£ e
! with Thi nmad o
= £ bt L
JMP addr | Jump 1n the current A jumg to the address- specified
bal\r w_"h ?Jl'ﬂmﬁill dea P]oPgPa_P,l’s
' 3‘?}"”:’2 PyPg occun.
; . A jump to the address mpacifisd with
JPEA Jump n l[he Current A the coments of the PC whose low-order
| pege modified by E § bits are replacad by the E and AC
and AC contents occurs,
E CZP addr | Call subroutine in the A subrouting in page O of bank O is called,
2010 page
! .
% CAL addr | Catl subrputine in the A subirouting in bank 0 is catied.
£ ze0 bank :
E AT Retwin ltom subioubie, ; A return from s subroutine ocouns.
RTI Return from miecii ' j’t «={STACK} A return Trom an interrupt servicarouting [ 77 CF
routine "CF ZF —CSF.25F occurs. .
BANK Change bank, 0V || The bank is chanped. [l by
i A 4 A pseudo 1/O port It specified. AT rpahn arbranch
Al { & 1ol PCr~ i & aingle bit of the AC specified with ‘Mramanic # 140
BA1 addr !:.ranm 9t AC bu : gag:;?!i‘ﬁ% 212 |PCreo~ :; E:i:;; the jenmediate data 4t it 1, 3 Dranch 16 DAY sccomding
y _ 10 the address spacifisd with the immadiatd 10 1hevsive ¢l 1.
HoACI=) ¢nia PyPgPgP (P oPoF Pg, within the same
PR OCCUnL,
— If & single bit of the AC specitied with Mremonic is BNAD
BNA] addr|. 2|2 |PCr o PrPoPsPa | 8 R o e .‘ %0, » branch 10 i tireatehirom
P3P2P1P0 | the sddress specified with the immediste 19 The wbkue of 1,
it ACI=0 data PyPgPgP PoPoP Pg within the same
Page occuns.
2 |2 | PC 10+ P1PePspa | ) #sinplebit of the MIDP) specitied with Mnemonic s RO 18
PaP2 P Po P3P P po |the immadiatedutatyig n 1, abranch to BM3 seconting 1a
the sddress specitied with the immediate the valeg B 1.
A {MIDP.t 110)}=1 |date PzPgPEPPaPoP Py within the mmse
, T & inaie B ST TR WDFTSoecTTiog Witk P
i 1
.E O 11102 |2 [PCr-0—PIPePsP4 {:v:l:nm:::dht:dnl t.||[|) is Oﬁa:rlnd:':‘o 10 INMY -;::::
E Pa P2 P Po P3P2P1Po | the address specified with the immaediste o tha valn ot L.
11 (MIDP.t 1 g1 )220 | dats PyPgP5P (PaPoP Pg within the mme
'E ’ PP OCCUrS.
TEF — T & single BRL of port PIOF | T specified oemon
g BP1 adar { Branch “’Qﬂkﬁ":ff b G 1111 0titg|2|2)PCr~omPrPsPaPa | Lt trmedite data 1 llb sl anm::::.
& g 1 Pg Ps P4| PaP2 P Po PaP2P1 PO | pranch to the sddres specifisd with the velos of L
W [PIDPL 13t o) J=1 | immediste data PaPgPgP4P3PoP Py
within the same page ocours,
— if & single bit of PIDP) spacified .
BNPL a6ds| Beanch on no Port it [0 Q0 V1 |1 O1qtg)2 |[2|PCr - o—=PrPePsPa wi:hutz.immdhmlus ‘ll-J 50,» :m::z"‘
PrPePs PalPaP2 P Po P3P2IPIPO | proneh to the addresi specifisd with the e valee of 1.
H{P{DPL. t 1t ot } =0 | immediste dnta P;PgPeP 4P4P2P4Pg
within the same paos ocours.
BTM sddr] Branch on (imer 031111 00]2|2]PCrao—PrPspspa [I 1he THE & 1. & hanc oo e TMF
P1P&PsPa |PP2P PO PaP2P1Po |daa PyPgPgPPaPoP 1o within the same
i TMF=1 page occurs. The TMF is reset.
then TMF «~0
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Innruction cods

g Mnemonic ;. i Functicn Dwcription Sutus flag Remarks
_E! D Dg D Dg lD;Dszo =jo atfacted
enTMagd] Branch on no umer 0 0 1 1 [1 1 0 0 [2 |2 [PCi~oePrPepspe [T e "THE 570, Branci 1o, W T
F7PePsPa|PaPzPiPo P3P2P1Pa |gata P,r;?'f"rsr,r‘ro withie the same
 IMF=0 page oceurs. The TMF Is reset,
then  TMF —0 ¢
Bl adde | Branch on interupt CI3y vt vor2|2]|PCr~o—PiPePsPa ::“Ih.l“EXTI;.:‘u [ kﬂ'ﬁﬁ 10
P1PePsPa|P3P2P1Po P3P2P1Po [immadiate data P,PQPEP*Q'&P
il EXTF =1 within the seme pape oceurs.
then EXTF «~=0 is raset,
BN addr [Bianch on no iterupt [0 O 1 1 |8 3 0 v §2 |2 |PC-0—PIPsPEPa lf ll:dEXTF “l{ “ |h|?’
PrPePsPalPaP2PiPo P3P2P1P0 [immediste dria B3PgPePabope
i EXTF=0 wnhlnlhlmmWom ai' qﬁ
then EXTF ~0 is remet,
E |8c ador j@ranch on CF 01111111 {22[PCinomPrPePsPa I T dF Wl
g PrPePsP: [PaP2P1 Py PaPaP1Po ]mdhm d:u P,I’g??
3 W CF=1 wlthln’il\tmn
BNC sdor | Banch on no CF 001 {1111 §2(2[rCro—PrPePsPa o7
g P1PsPsP4 {P3P2P1Po PaP2P | Po
@ i CF =0
B2 addr | Branch on 2F G111 |t 110|2[2 PCr~o~PrPsPsP
P7PePsPa|PaP2P1Po
BNZ addr| Branch on no ZF o1 v v 1t of2l2
APIPsPsFa|P3P2P1 PO
BFn addr | Branch on 1lag il 1101 |nanzayng Maamonis it BFO ko
bt BFIE soteriog
PrPePsPs|PaP2P1Po ht s paciligd v bl
ate dats P
withifithe un-msiowa’s oy 2P1 0
BNEn adgi] Bianch on no {isg 1 001 |nananyng “th'ﬂ'?b"%:a"wwo Mrerncric h BNFO
o . P
bn PrPePsPa|P3P2PY PO '3 branch terthe address soacilied with the —rn
mmediste dats P7P5P5P4P3P2P1P0
within the fame page ovcu
; 1 Inpul port 10 AC 0000 Pon;ﬂl}l’,_l contents are loaded inthe AC| ZF
xis oP Outpul AC 10 port 0110 ﬂ%gﬁmmmomwndmmPtDPLl.
SPB it | Set port be 0000 i} Adingle bR In port PIDP 1 spacitied wit Wran 1y nmryetion
= 1he immediste deta BBy & set, el
Sareyed,
RPB tut | Reset port bit A aingle bRt in port PIDP ) specified with | 2 When thia instractisn
thllmmadhudaus‘aoum Wrsamind, v £
- contanta ars destreyud,
The bits of the CONTrol reghter 3pec
SC‘!L bit| 5e1 contiol regmer with the immadiate dats B3B8, B are
i S) t,
mbmolthwntr;l irter speciied
i ACTL b1 | Resst contiol registe ikt “'“"‘:1325130'" IF
i §) renet,
5 The E and AC contams are loaded in the
i WITM [ Wite umer ‘{x;«f_:o.mcn T, Th TMIF b restt. TMF
2
S |HaLT Halt Halt All opsrations stop. Cndy whon of pins 81
ort PA ea sal it L.
mop.

No operalion

No operation it performad, but 1 machine
cyche is consumed.

*1 If the CLA instruction i vsed

a3 CLA, CLA, =r=——-,

Jy in such &

the tire CLA insruction only is sffsctive and the following CLA instructions are changed
1o tha NOP instructions. This is also trus of the LI instruction.
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