Ordering number: EN 24121-\_

CMOS LsI

No.2412A [ LC6568D, 6568H

8K-Byte ROM-Contained Single-Chip 4-Bit Microcomputers
with FLT/LED Drivers,.Comparator Input

The LCB568D/H are smgle chip 4-bit microcomputers that contain an 8K-byte ROM K bi
The LC6568D/H have 57 pins for ports — 28 pins for 7 input/output common ports 21
8 ptns for 2 input ports, The LC6568D/H have specific ports that are used to prpwde the

widely used in applications where no fluorescent display is provided.
The LC6568D/H are the same as our LCB500 series in the basic arcfy"'
made more powerful in the stack level and also made easier-to-use 7

s Instruction set with 81 instructions (Common to the LCBEDﬁ serie
¢ On<hip 8192-byte ROM, 1024-bit RAM E

¢ Instruction cycle time: 2.77 us (D version, Vpp = 4

' 0.92 us (H version, Vpp =

Serial input/output interface x 1 (4 bits/B bits pro

1/0 ports: 657 pins in all

Input ports 8 pins
Input/output common ports 28 plns A“Tha, LED e vabfe pull-up resistance option available
Output ports ' nd voltage FT.T drivable, common with general-purpose

I A ’;'tanc&bpilon available
Qutput level during reset: For port 1) dur;ﬁg‘ reset may be specified portwise by option.
¢ Interrupt function &
Timer interrupt: 1 line
INTO to 3 pin or serial 1/0 mtg’

Oscillator option
CII‘CUIt mode. Ceramic r'esbnato

SANYO Electric Co.,l_td Semiconductor Business Headquarters -
TOKYO OFFICE Tokvo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110 JAPAN - .

. 9071JN/330_7KI, TS No.2412-1/31



LCB568D, 6568H

Development Support Tools

The following development tools are available.

1. Document support -+« .---. (1} Documentation LCB568 User's Manual
{2) Development Tools User's Manual, EVA800-LCB568
2. Software support +-.---...- {1) MS-DOS (Note) for the host system and cross-assem

i. Host processor control program
ii. LCB5S.EXE cross assembler
3. Hardware support ------.-. (1) Evaluation chip: LC6595
(2) Piggyback microcomputer: LC65PG68
(3) Emulator:

¢ Host processer control program
* LC855.EXE cross assembler

e of Development Support System

EPROM
2764, 27128

3

{4

Piggyback
LCB5PGHS

Fig. 2 Piggyback {For Program Evaluation)

{Note) MS-DOS is a registered trademark of Microsoft Corporation

No. 2412:2/31



LC6568D, 6568H

Pin Assignment 0SC1,08C2 : C, R, or ceramic resonator oscillator for OSC
- PADto 3 : Port for input only . Ap3
5 PBgto 3 : Port for input only

Voo PCotoa : Input/output common; pert

PN PMs PDg to 3 : Input/output comm‘ Lpart
PN2 PMz PEgto 3
PN3 PM1 PFpto 3

POo PMg PGpto 3

POy PLy PHp

PO2 PL2z PIO 103

P03 PL, Plgto 3

PPs PLo PKD to 3

PAs PK3 Plptos

PA PK2 PMO to3

PA2 PK| PNgto 3

PAa PKg POgto 3

E1ES 3163|513 B3 9 3 ) B 3 e 3 5 9 | 3 8 R

%Mﬂwﬁﬁgwwﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂbdﬁﬁﬂﬁﬁﬁﬂﬁ@ﬂﬁ

PBo/INTO Vo
P81 /INTT 0] PJs/CMPBA
PBe/INTZ LCE568D/M 15 5. 0mea2
PBa/INT3 8] PJ1/CMPBI
PCo 7] PJo/REFB
PC) §] Pla/CMPA
PCz 5] Pla/REFA
PCa 4 Ply
FDo 43 Pio tor
PD1 [42] PGs Somparater B1 to 3 input pins
PDz [41] PG: Comparator A reference voltage input pin
FDa 40) PG : Com’parator B reference voltage input pin
PEo
PE1
PEz2
PEa
TEST
Vss . .
0sC1 ckage Dimensions 3071-D64I1C
(unit: mm)
L13
nﬂﬂﬂﬂﬂﬂﬂﬂl‘lﬂﬂl’lﬂnn‘nnﬂr\ﬂﬂﬂﬂﬂHﬂﬂﬂﬂn
|UUUI.;UUUUUUUUUUUUHUHUUUUUUUUUUUU kel
Q|
~ 57.1
PPo E -
PAg — =
PA1 = “r_
PAz —
Pa; — 085 044 T SANYO: DIPG4s
PBo/INTO
PBi/INT1 —PJa/CMPE3 Package Dimensions 3057-Q84AIC
I~ PJ2/CMPB2 { unit:mm})
— PJ1/CMPB1
— PJo/REFS 0
—Pl3/CMPA
—Pl2/REFA w08 oIS
— Piy T -T|_
—Plo :
| PGs &4 lxx
33 PG, &8 »
l —r—p" —]
=T 1
— r—
] —x—
| e e ———
[ = _
— — e |
J e e | —
o —r—
O =t 1
- [ . | | r— s |
= =
. ) | [——— =
Note: When mounting the QIP version on the board, = —@- =
do not dip it in solder, i S =
it LGRHRLbL
H "

SANYO: QIPH4A 1.5

No. 2412-3/31



L.CB568D, 6568H

System Block Diagram

PAo.a :me[ A
PBo-a Port B
PCo-3 c:>Pon C
PDo-3 C::)Poru D

oY

RANM
. B
(256% 4) ¢
:"'F": '\4:”;!- STACK1
DAy STACK2
STACK3
L STACK 4
E op smc&s’_
& STACKS ;
2 STAEKY

STAGKS

PEo-3 @Port E
PFo-2 ©P0ﬂ F

m

T & ¥ 101

Serial
mode
regisler

S

= CTL
EXTFITMA

Serial

S0 ow—shiit
4bit/Bbit |regisier

i Serial

kI Pt
register

5 o—4
4hit/'8bil_
S5CK ow—

Plis /cMPa — ComP
Pi2/REFA 0ol O : :

PJ)/ CMPB1 00—

_— 1

PJz / CMPB2 o~

PJa/CMPB3 o—
Ply/REFB o

Status register

Porl

ROM

PC

INT

IR
I.DEC
CF, CSF
ZF, 25F
EXTF
TMF
INTF
INTEN

(Note).” SI, $0, SCK: Common to PFgto PF2

INTg to INT3: Common to PBg to PB3
REFA, CMPA or Plg, Pi3 port: Option-selectable
REFB, CMPBq to CMPB3 or PJg to PJ3 port: Option-selectable

PPo

: Program memory

: Program counter

: Interrupt control

: Instruction register

: Instruction decoder

: Carry flag, carry save flag
: Zero flag, zero save flag

: External interrupt request
: Internal interrupt request
: Interrupt request flag

: Interrupt enable flag

No, 2412.4/31



LC6568D, 6568H

Pin Description

s Standby is controll‘d*by the
PB3.
¢ The P83 pin mf]gt e fr

“instructio éxécutlcg CV
¢ PBpto

NTote 3
Prograrff-selecgabl

Pin Name |Pins 1/0 Functions Options During Reset
Vpn 1 Power supply
Vss 1 - B B
0SC1 1 Input | Pin for externally connecting R, | {1} External clock; input
C or a ceramic resonator for (2) 2-pin RCOSE #
system clock generation. (3} 2-pin ceramig
0sC?2 1 Output | ¢ For the external clock mode, the resonator DEC
0SC2 pin is open.
PAQ 4 Input | » Inputport Apto 3
PA4 {Low-threshold input)
PA2 4-bit input {IP instruction)
PA3 Single-bit decision (BP, BNP
instructions)
PBg/IN 4 Input | e InputportBgto 3 Individual inter-
PB4/IN 4-bit input (IP instruction rupt flag {(INTOF
PB2/IN Single-bit decision (BPE to INT3F): Reset
PBa/IN instructions) Individual inter-

rupt enable flag
{INTOEN to
INT3EN):
Disable mode

(1}
(2}

Open drain type
output
With pull-up
resistance
Output during reset:
llH rr
Output during reset:
‘lLlJ’
s (1} (2):

Specified bit by bit.
e (3), (4):

(3)

(4)

Specified in a group of

4 bits.

“H" output
“L" output
(Option-select-
able)

put/output commen port Dg

he functions, options are the
¢ same as for the PCq to 3.

Same as for the PCp to 3.

Same as for the PCg
to 3.

Input/foutput common port Eg
to 3. '

4-bit input {IP instruction)

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

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

¢ PEO: With burst pulse (64T cyc)
output function

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

“H’ output

Continued on next page.

No. 2412-5/31




LC6568D, 6568H

Continued from preceding page.

Pin Name | Pins 1/0 Functions Options During Reset

PFo/sI 3 Input/ | & Input/output port Fgto 2 Same as for the PEq

PF1/50 Output The functions, options are the

PF2/SCK same as for the PEg to 3.
However, no burst pulse output
function is provided.

s PFpto 2: Also used for serial
interface. Program-selectable,
S1: Serial input port
SO: Serial output port
SCK: Serial clock inputfoutput

¢.§_ample as for the
Eg.to 3.

t: Disable

_:ar’ne as for the PEg
~to 3.

PG 4 | Input/ | e Inputfoutput common port G

PG1q Output 10 3.

PG2o The functions, options are the

PG3 same as for the PEg to 3.
However, no burst pulse outpu{

function is provided, #

PHg 1 | Input/
Output

Same as for the PGp
10 3.

Plg 4 Input/ Same‘as for the PGp to 3. | Same as for the PGp
Pl4 Output 4 to0 3.
Pl2/REFA
PI3/CMPA
2
PJo/REFB 4 Same as for the PGg to 3. | Same as for the PGg
PJ1/CMPB1 to 3.
PJ2/CMPB2 it/oatput option
PJ3/CMPB3 : Iected mode)

{EFB: Common reference
voltage input for CMPB1{ to 3
CMPB1 to 3: Comparator
input _ .
® 4-bit input together with
CMPA
(BANK IP}
+ Single-bit decision
{BANK BP, BNP)
lat DPL =9}

Continued on next page.

No. 2412-6/31



LC6568D, 6568H

Continued from preceding page.

Pin Name | Pins /O Functions Options During Reset
PKgp 4 | Output Output port Kp to 3 (Segment | {1} Open drain type 1L’ output
PK4 driver output) output
PK2o * 4-bit output {OP instruction) {2} With pull-dow
PK3 « Single-bit decision {BP, BNP resistance
instructions) * (1), (2):
Single-bit set/reset (SPB, RPB Specified
instructions)
PLp 4 | Output Output port Lg to 3 (Segment
PLy driver output)
PL2 The functions, options are the
PL3 same as for the PKp to 3.
PMp 4 | Qutput Output port Mg to 3 (Digit | Same as for the PKp
PM1 driver Output) 10 3.
PM2 The functions, options are the
PM3 same as for the PKg to 3. /¢
PNg 4 | Output Qutput port Ng 1o 3 (Digi Same as for the PKg
PNy driver output) ., E to 3.
PN2 The functions, optigns are the
PN3 same as for the PKpsto 3.
POp 4 | Cutput Qutput port OQ@fO al Samgﬁ for the PKpto 3. | Same as for the PKg
PO driver outpyt) s to 3.
POy The functions, op
PO3
PPg 1 { Output “Same as for the PKg to 3. | Same as for the PKg
to 3.
Pow Isﬁp_ply pin for pull-down
resistance - -

No. 2412-7/3t



LC6568D, 6568H

Oscillator Circuit Option

Option Name

Circuit

Conditions, etc.

1. External Clock

2. 2-pin RC OSC
3. Ceramic Cl
Resonator H
ose Ceramic = R
resonator

c2

0sc2

(Note) High-speed version: Ceramic resonator QS€ opti

Predivider Option

Option Name

option only

Conditions, etc.

1. No predivider

T

mfhg
generator,

Ti

Applicable to all of 3 OSC options.
The QSC frequency, external clock
do not exceed 1444 kHz.
({LCH568D)

The OSC frequency, external clock
do not exceed 4330 kHz.
(LCB6568H)

Refer to Table of OSC, Predivider
Option (Table 2).

Applicable to only 2 options of
external clock, ceramic resonator

F | fosc fogc 5 0OSC.
‘_g 173 pre- E’;é; » The OSC frequency, external ¢clock
3] divider [ ] EE’; do not exceed 4330 kHz,
O » Refer to Table of OSC, Predivider
Option {Table 2).
s Applicable to only 2 options of
external clock, ceramic resonator
§ fOSC fq% \0- OSC.
£ 174 pre. gg * The OSC frequency, external clock
0 divider [ ] E c -do not exceed 4330 kHz.
8 Fo + Refer to Table of OSC, Predivider

Option (Table 2).

No, 2412-8/31



LC6568D, 6568H

Options of Ports C, D Output Level during Reset

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

Option Name

1. Output during reset: *"H’’ level

2. Output during reset: ‘L’ level

Options of Port Output Configuration

For each input/output common port, either of the followidgtwo
(bitwise).

Option Name

1. Open drain type ‘D.E.F,G,H, 14

output

Ports K, L, M, N, O, P

PortsC,D,E, F,G,H, 1, J _

{Note} Not applicable to PI3/REFA,
PI3/CMPA, PJo/REFB, PJq to
3/CMP1 to 3 ports at the com-
parator input function option
selected mode

Ports K, L, M, N, O, P

No. 2412-9/31



LC6568D, 6568H

Port input/output .

Comparator input Option

* Forsix ports of PI2/REFA, PI3/CMPA, PJo/REF8, PJ1/CMPB1, PJ2/CMPB2, PJ3/CMPB3, either of the two options
— port input/output, comparator input — may be selected. {Note)

¢ Selection between part input/output and comparator input may be made in bit units.
{a) Port input/output
{b) Comparator input

Pin Circuit Configuration

Plo/REFA
Pi3/CMPA

PJg/REFB
PJ1/CMPB1
PJ2/CMPB2
PJ3/CMPB3
SW b
I Ao
{P12/REFA) a
P3/CMPA
(P Jo/REFB) CMP

PUi~g /OMPB 13 oo

Optiby

Selection of option Sr PJ‘IfEM B1 \ ﬁ;ig/CM BQ PJ3/CMP83 provides automatic selectlon of option for
PJp/REFB. 5

No. 2412-10/31



LC6568D, 6568H

-

1. Absolute Maximum Ratings/T, =25°C, Vgg =0V

Maxurmum Supply Voltage

Output Voltage

Input Voltage

Input/Output Voltage

Peak Qutput Current

Allowable Power Dissipation Pg max

QOperating Temperature
Storage Temperature
Average Output Current

Vpp max
Vo(1)

Voi2)
Vi)
V1{2)

VI(3)
Vio(1)

Vio@

1oP(1)

lop(2)

10P(3)

Topr
Tstg
10A(1)

#Doto 3,

% " Total current of PNpto 3,
POQ to 3, PPy (Note 2)

DD

VIH(1)

VIH(2) Output Nch Tr OFF

VIH(3) Output Nch Tr OFF

VIH(4) Qutput Nch Tr OFF

.:"curreg?f;p? PCpto 3,
PEpto 3

»Total gurrent of PFg to 2,

PGq{g‘é, PHg, Pigto 3,
PJg to 3 (Note 2)

vsT RAM, register hold{Note 3}

min
VDD ~03,
0sC2 i
Port K, L,
M, N, O, PO

a =—301t0 +70°C, V§s =0V, Vpp =4.0 to 6.0V
" unless otherwise specified

-30
—55
PortC, D, E, -2
Foto Fg, G, Ho.
1, J
Port K, L ~10
Port M, N, O, -30
Po
‘ =30
—-30
-50
—50
min
VDD 4.0
VbD 1.8
Port A 1.9

Portof OD 0.7VpD
type

{Port Cto J)
Port of PU
type

{Port Cto J)
SCK, Sl

of OD type

0.7Vpp

0.8Vpp

+7.0

600
430
+70
+125
+15

+50

+50

typ max
6.0

6.0

+13.5

- +13.5

VDD

+13.5

mA

mA
mA
mwW
mW

°c

mA

mA
mA

mA
mA
mA,

mA

unit

<< <

<

v

Continued on next page.

No. 2412:11/31



LC6568D, 6568H

Continued from preceding page.

*'H''-Level Input Volitage Output Nch Tr OFF

VIH(5)

VIH(B) Fig. 7

VIH(7) Fig. 7

VIH(8) Fig.3 Vpp:1.8toB.0V

VIH(9}

VIH{1() External clock mode
MIEE)

VIL(2)

“L*"-Level Input Voltage

VIL(3)

ViL(4)
VIL(5})
VIL(6)
VIL(7)
Operating Frequency fop
{Cycle Time) {Teyo)
Ceramic Resonator QOscillation
Constants
External Clock Conditions
Frequency
“H”-Level/'L"-Level
Clock Pulse Width
Rise/Fall Time
2-pin RC Oscillation
External Capacitance
External Resistance

Output Nch Tr OFF

Antluding OFF leakage
Urrent of Nch Tr)

ViN=+13.5V

Output Nch Tr OFF

{Including OFF leakage

current of Nch Tr)

VIN=VDD

Output Nch Tr OFF

VIN=VSS

Output Nch Tr OFF
VIN=VSS

‘ liL(3) VIN=VSS
“H'"-Level Output Voltage VQH(1} IQH=—50uA
VOH({2) IoH=—3mA
VOH(3) IoH=—15mA

5CK, SI 0
of PU type 3
High Vi )
input circui

Vss
Vss
vgs
384
{10.4)

0OSC1 (Fig. 4) See Table 2.
OSC1 (Fig. 4) a0
0SC1 (Fig. 4}

typ

max

+13.56

VDD
+0.5

0.3Vpp

0.26Vpp

0.25Vpp

0.9
0.3

0.25Vpp

0SC1, 05C2 (Fig. 9) 220+5%
0OSC1, 05C2 (Fig. 9) 6.8+1%

/6$°=0V, Vpp =4.0 to 6.0V

min
Port of OD type
(Port C to J}
Port A, B

Port of PU type

(Port C to J)

0sC1

{External clock mode)
Port of OD type —1.0
(Port Cto J)

Port A, B

0scC1

(External clock mode)
Port of PU type —1.3
{PortCtoJ)

RES ‘ —45
Portof PU Vpp-1.2
type

(PortCto )
PortK,L Vpp-1.8
Port M, N, Vpp—1.8
0,Pg :

typ

—-0.35

-10

1444
(2.77

See Fig. 1, Table 1.

30

max
+5.0

+1.0

unit
v

< <SS < <<

_ A
BTcccx

ns

ns

pF
k&2

unit

MA

HA

HA

mA

MA

Vv
v

Continued on next page.

No. 2412-12/31°



LC6568D, 6568H

Continued from preceding page.

“’L'"-Level Qutput Voltage Vo L(l) IoL=10mA, Other ports: PortC, D, E, Fo
Zigy max to F2, G, Hg, I,

max unit .
15 Vv

VoL{2) ioL=2mA, Each port:
lgL=2mA

Port C, D, Equ

VoL(sy  Vp=-3%V,
Output Pch Tr OFF
Qutput open
Output OFF Leakage loFF(1} Output Pch Tr OFF
Current VouTt=VpD
IoFF(2) Output Pch Tr OFF
Vout=Vpp-40v

Hysteresis Voltage VHYS v
Pull-up Resistance Rpp kS2
Pull-down Resistance Rpp Port of PB tvupe 50 200 k&
{Port K, tQ’P)
Current Dissipation Operation mode, O
2-Pin RC Oscillation Mode 1ppoP{1) 2.5 8 mA
Ceramic Resonator IDDOP(2) 8 15 mA
Oscillation Mode IDDOP(3) 8 15 mA
IDDOP(4) 65 14 mA
6.5 14 mA
1.0 45 mA
2.0 6 mA
External Clock Mode 3.5 9 mA
VpD 8 15 mA
VDD 8 18 mA

Standby Mode 0.05 10 pA

Outp‘ilt’Pch Tr OFF
Outptt pin open

Z1/1 (10ps) 400K 0S8C1, 082 392 400 408 kHz

{Fig. 1)
1/1 (5us) 800K 0OSC1,0SC2 784 800 816 kHz
{Fig. 1}
1/3 {4us) 3M 0SC1,08C2 2.94 3 3.06 MHz
1/4 {5.33us) {Fig. 1)
1/3 {3us) 4M 0SC1,05C2 3.92 4 4.08 MHz
1/4 (4us) (Fig. 1)
ICFS 10 ms
Oscillation Frequency fcrs 1/1 predivider 0SC1, 0sSC2 654 750 1236 kHz
Cext=220pF+5% "(Fig. 9)
Rext=6.8k2%1%
Pin Capacitance CP f=1MHz 10 pF

Other than pins to be
tested: ViN=VsSs

‘No. 2412-13/31



LC6568D, 6568H

4. Serial Interface Characteristics/Vgg =0V, T3 = —30°C to +70°C,
VDD =4.0V to 6.0V unless otherwise sepcified

max unit

Serial Clock
Input Clock Cycle Time  tckcy(1) Fig.5 SCK s
Output Clock Cycle Time tckcy(2) Fig.b JH
Input Clock tckL{1) Fig.b us
“L"-Level Pulse Width
Output Clock tckL{2} Fig. 5 Ms
“L*"-Level Pulse Width
Input Clock tCKH({1) Fig. 5 Ms
""H"'-Level Pulse Width
Output Clock ICKH{2) Fig.5 s
’H''-Level Pulse Width
Serial Input
Data Setup Time YcK Specified for T of SCK; s
Fig. 5 '
Data Hold Time tCKI Specified for 1 ofW us
Fig. 5
Serial Qutput ‘
QOutput Delay Time tCKO Specified for Ji of 5CK, 05 us

Pulse Qutput
Period
*H"’-Level Pulse Width
“L""-Level Pulse Width

64 x Teye Hs
32 x Teyex10% us
32 xToye:10% Hs

min typ max unit

Comparator Characteristics
Input Voltage Range
Response Speed
Offset Voltage

PI3,PJ1t03 Vgg+1.0 Vpp-1b V
50 s
20 +100 mv

{Note 1)

{Note 2)

No. 2412-14/31



LC6568D, 65684

Lower limit of

T erating Vpp
Q5C1 0sc2
o 1. Ceramic 1

;l;resonatorCZ ;

Fig. 1 Ceramic Resonator
Oscillation Circuit

4 MHz (Murata) | C1 {33pF * 10% 220pF + 10%
CSA4.00MG C2 {33pF + 10%

-4 0,
4 MHz (Kyocera) C1 [ 33pF +10% 220pF x 10%
KBR4.0MS C2 | 33pF = 10% 220pF = 10%

3 MHz (Murata) C1 | 33pF £ 10%

220pF £ 10%

CSA3.00MG C2 |33pF = 10% 330pF £ 10%
3 MHz (Kyocera) | C1 o 330pF + 10%
KBR3.0MS C2 400 kHz (Kyocera) | C1 [330pF = 10%

KBR400B C2 | 330pF = 10%

4ower Imit of

aperating VDD

0.8Vop
0.25Voo

Tres

Reset time

Fig. 3 Reset Circuit and Reset Time

n “tjie of the power supply is 0, the reset time becomes 10ms to 100ms at CRES=0.14F. If the
rise time ofﬂhe power supply is long, the value of CRES must be increased so that the reset time becomes

10ms or geater.

No. 241215/31°



LC6568D, 6568H

0sc1 {0SC2;

T
OPEN

External clock

0.8Voo
0.25Vcoo

Voo

Load circuit  1k&

50pF

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

Fig. 6 Pulse Output Timing at Port Eg

No. 2412-16/31
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High Vt input circuit

Port B3 pin D @c

Low V't input circuit

o

Fig. 7 Port B3 High Vt/Low Vt Input Ciﬁ it

CPU operation/stop control

_ . . A
Port input, OSC circuit cgntrol

Ceramic - _ET
¢p = resonator L

F—i0—7

05c2

]

Fig. 9 RC Oscillation Circuit

No. 2412.17/31



LC6568D, 6668H

Table 2 LC6568D

Table of Oscillation, Predivider Option [All selectable combinations are shown. Do not use any other combinations
than shown below.) Vpp = 4 to 6V

- \ . Predivider Option
Circuit Configuration Frequency (Cycle Time)
Ceramic Resonator 400 kHz 1/1 (10 s}
Option

800 kHz 1/1 {5 us)
1/3 (4 us)
3 MHz 1/4 (5,33 s)
1/3 {3 us)
4 MHz 1/4 (4 s)
External Clock Option 384 to 1444 kHz
or External Clock 1152 to 4330 kHz
Drive by RC OSC 1536 to 4330 kHz
Option

External Clock Drive
by Ceramic Resonator
OSC Option

RC OSC Option Used with 1/1 predf\si‘aer
If used with othg”r than r

Vi LCG568 For the variation range of RC OSC frequency of the
alc rwtants only shown helow.

DD =5 BV T, = 26°C must not exceed 750kHz.
VDDF 410 6V, Ta = —30 to +70°C must be within the operation clock
1o 1444kHz)

(Note 9) The oscﬁlaflon fre
frequencv r

feas — Rext

100 J I

Fig. 10 RC Oscillation Frequency Data (Typ.)

No. 2412-18/31



LC6568D, 6568H

1. Absolute Maximum Ratings/T, =25°C, Vgg =0V min  typ  max unit
Maxumum Supply Voltage Vpp max VpD —0,3-, +7.0 Y
Output Voltage Voin Qsc2 Altowabl‘* up to voltage \'

Voi2) Port K, L, \'4
M, N,O, PO

fnput Voltage Vi » ¥V
Vi2) v
Vi{3) v

Input/Qutput Voltage VIo(1) v
Vio(2)

Peak Output Current 10P(1) +15 mA
1OP(2) 0 mA
loP(3) 0 mA

Allowable Power Dissipation Pg max 600 mw

430 mw

Operating Temperature Topr +70  °C

Storage Temperature Tstg —bb +126 °C

Average Qutput Current 10A(T) ortC,D,E,Fgp -2 +15 mA

to F2, G, Hp,
i, )
Port K, L —-10 0 mA
Port M, N, O, =30 0 mA
Po
-30 +50 mA
-30 +50 mA
PGg}tﬁ'3, PHp, Plp to 3,
PJo fo 3 (Note 2)
Total current of PKg to 3, o —50 0 mA
pto3, PMptoa
#{Note 2) .
Total current of PNp to 3, -50 0 mA
POg to 3, PP (Note 2)
a =—30 to +70°C, Vgg =0V, Vpp =4.5 t0 6.0V
"unless otherwise specified min  typ max unit
DD VDD 45 60 V
VsT RAM, register hotd{Note 3) Vpp 1.8 60 V
VIH(1) Port A 1.9 +135 V
VIH{2} Qutput Nch Tr OFF Portof OD 0.7Vpp +135 V
type
{Port C to J)
VIH(3) Output Nch Tr OFF Port of PU  0.7VDp Vbp V
type
(Port Cto J)

Continued on next page.
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Continued from preceding page.

ViH{4) Output Nch Tr OFF

ViH{6)  Output Nch Tr OFF

VIH(6) Fig. 7

VIH(7) Fig. 7

VIH(8)
VIH(9)

VIH(10)
VIL{1)
VIL(2)

“L*'-Level Input Voltage

VIL(3)

ViL{g)
VIL(5)
VIL(6)
VIL(7)

Operating Frequency fop

{Cycle Time) {Teve)

Ceramic Resonator Oscillation

Constants

External Clock Conditions
Frequency

“H'-Level/'L'"-Level
Clack Pulse Width
Rise/Fall Time

3. Electrical Characteristics/Ty =300
# Anless

**H""-Level Input C ut,
{Including OFF leakage
cufrgnt of Nch Tr)
\‘?_pf:]=+1 3.5V

‘(Including OFF leakage
current of Nch Tr}

VIN=VDD
Output Nech Tr OFF

VIN=VsS

Qutput Nch Tr OFF
VIN=VsS

HL(3) VIN=VsS
“H'"-Level Output Voltage VoH{1) lOH=—b0uA
VoH(2} loH=—3mA
VOH(3) loH=—16mA

Fig.3 Vpp:1.8t06.0V RES

min

SCK, SI 0.8
of 0D type

SCK, Sl

of PB3

Vss
Vss
Vss
384
{10.4)

0SC1 (Fig. 4}
0SC1 (Fig. 4} 90

QSC1 {Fig. 4)

min
Port of OD type

{Port C to J}

Port A, B

Port of PU type

{Port C to J)

0sC1

(External clock mode)
Port of OD type —1.0
{Port C to J}

Port A, B

osc1

{External clock mode)

Port of PU type —~1.3
(Port Cto J)

RES —45
Port of PU Vpp—1.2
type

(Port C to J}

PortK,L Vpp—1.8
Port M, N, Vpp—1.8
0,Pg

typ

max
+13.5

Vop
+13.5

Vbb
+0.5
0.3VpD

0.25Vpp

0.26Vpp

0.9
0.3

0.25Vpp

typ

—0.35

-10

4330
(0.92)

See Fig. 1, Table 1.

See Table 2,

30

max
+5.0

+1.0

unit
Y

v

<

< <<€ <<

A
A
A
A

kHz
{uS)

ns

ns
unit
HA
UA
HA

mA

MA

\'
\'

Continued on next page.
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Continued from preceding page.

LC6568H

“L*"-Level Output Voltage

Output OFF Leakage
Current

Hysteresis Voltage

Pull-up Resistance

Pull-down Resistance

Current Dissipation

Ceramic Resonator Oscillation

Oscillation Frequency

Oscillation Stabilizing
Period
Pin Capacitance

“H Level PquE
Output Clock
“H'"-Level Pulse Wldth

VOL(1)

VoL(2)

VOL(3)

'OFF(1)
I0FF(2)

VHYS

Rpp

RPD

CKL{2)
ICKH{1)

tCKH(2)

‘lgL=10mA, Gther ports: PartC,D,E, Fg

min typ max unit
1.5 v

ZlgLmax to F2 G, Hp,
1L J)

1o .=2mA, Each port:
lgL=2mA

Vp=—3bV,
Output Pch Tr OFF
Output open

Output Pch Tr OFF MA
VouT=vpD
Output Pch Tr OFF A
VouTt=Vpp—40V
\%
k&2
200 k&2
15 mA
15 mA
10 pA
0OsCi 3.92 4.00 4.08 MHz
0SC2 (Fig. 1)
10 ms
10 pF
min  typ  max unit
Fig. b SCK 3.0 15
Fig. 5 SCK 64 xTCye s
Fig. b SCK 1.0 us
Fig. 5 SCK 32xTeye s
Fig. 5 SCK 1.0 ps
Fig. b SCK 32xTeye us

Continued on next page,
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Continued from preceding page.

typ max ~ unit

Serial Input
Data Setup Time tIcK Specified for T of SCK, us
Fig. 5
Data Hold Time 1CKI Specified for 1 of SCK, us
Fig. 5 :
Serial Output .
Qutput Delay Time tCKO Specified for § of SCK, us
Nch OD only: External
1kohm, external 50pF
Fig. 5
Pulse Qutput
Period tpey Fig. 6 us
““H'*-Level Pulse Width 1PH Tcyc=4 x System cloc us
“/L’"-Leve! Pulse Width tPL period, Nch OD only: ¢ s

5. Comparator Characterisitcs/Vgg =0V, T =—30°C to +7

Comparator Characteristics

=

External 1kohm, ext rhal
BOpF

unless otherwise specified typ max unit

Input Voltage Range VCMIN Vpp—-15 V
Response Speed TRS 50 wus
Offset Voltage VOFS 20 100 mV

{Note 1)

(Note 2)
(Note 3}

{Note 4}
(Note 5)
{Note 6)

Operating supply voltageﬂ DD
HALT instruction, ;

.p%r“ha‘sing ny" products described or contained herein for an above-mentioned use shall:
s‘bonsmlhty and |ndemn|fy and defend SANYO ELECTRIC Co, LTD,, its afﬂhates

) “on SANYO ELEGTRIC CO, LTD, its affiliates, subsidiaries and distributors or any of
h jtficers and employees jointly or severally,

n Informatf‘ﬁﬁ {including cirouit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for volume production. SANYO believes information herein is accurate and reliable, but no guarantees
are made or implied regarding its use or any intringements of intellactual property rights or other rights of
third parties.

No. 2412-22/31



LC6568D, 6568H

Table 1 Constants Guaranteed for LC6568H
Ceramic Resonator Oscillation

| 0sC1 0sc2

4 MHz (Murata)
n CSA4.00MG
1
1 ceramic , 4 MHz (Kyocera)
€1 T resomatorCz - KBR4.0MS
;I; Jf; 3 MHz (Murata)
CSA3.00MG
3 MHz (Kyogéra)
Fig. 1 Ceramic Resonator KBR3.0MS
Osciltation Circuit

Stabilized oscillation

<= Lower limit of

operating Vpp

0.8Vop
0.25Voo

TRes

—

Reset time

Fig. 3 Reset Circuit and Reset Time

(Note 7) When the l"fi:se time of the power supply is 0, the reset time becomes 10ms to 100ms at Creg = 0.1uF. If the
rise time of the power supply is tong, the value of CRES must be increased so that the reset time becomes
10ms or greater.
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0SC1 10SC2)

1
r QPEN
External clock

0.8von
0.25v00

Voo

Load circuit '@

50pF

The load conditions are the
same as in Fig. b,

Fig. 6 Pulse Qutput Timing at Port Eg
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High Vtin

put circuit

Port B3 pin | } b‘;

Low Vt input circuit

Y

CPU operation/stop gontrol

cz 2

[>o—

Fig. 7 Port B3 High Vt/Low Vt Input Circyit

Ceramic
resonator

:_”]'_J"

Port input

Y

Frequency

Predivider Option

{Cycle Time)

Remarks

Ceramic Resongml;é i
OSC Option ‘

4 MHz 171 (1 ps)

External Clock Option

384 to 4330 kHz 1/1 {10.4 to 0.92 us}

External Clock Drive
by Ceramic Resonator
OSC Option

external clock option.

The external clock drive is impossible. When using the external clock drive, specify the

No, 2412.25/31
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Notes for Program Evaluation
» When evaluating the LC8568D/H with the evaluation chip (LC6595, LC65PGE8), the following must be observed.

port inpu
output g
compa‘ra
tor L;ﬁput

.

Notes for O§T>

1 not uptron -selected,
fromwthe port bits
| cff?’ed a

. 8 Function
2% | Item . : e
D& Mass-production chip Evaluation chip
0SscC 3 selections (1/1, 1/3, 1/4) by 3 selections (1/1, 1/3
divider option _ pin, 30R4 pin.
{Note) For H version, 1/1 divider
only is available.
Ports C, D | Ports C, D can be brought to “H"
output or “L" in a group of 4 bits,
level at :
reset
mode
Port PU or OD can be selected bitwise. | Only N¢h OD
output [Evaluatio
configura- '
tion
PU/0OD applled evaluauon}
st be conngﬁted to necessary port on
5 |PU PU resistor brought to Hi-Z ; gxternal resistor, whose impedance
g | resistor output mode {Pch Tr is tu unchamged at “L” output mode.
S configura- | OFF}. 5- prqduttlon chip, Ieakage current only flows
L | tion §
(2]
z
Q
= i
Port Only ?’ch OD without PD.
output [EyaLuatlon chip-applied evaluation]
configura- 4E‘x;erna| resistor (100kohms} on evaluation board must
tion 1“bé connacted to necessary port.
PD/OD J[Simulation chip-applied evaluation]
Resistor must be connected to necessary port on
application board. In this case, load power source must
be also supplied on application board.
Port The input pins with options not selected are in floating
function, state. That is, the data input from such pins are

indeterminate. If the input instruction {IP, BP, BNF)
for these input pins, unpredictable data is input from
them, Do not use any input instruction for such input
pins.

[2-pin RC OSC)

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

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

-pin ceramic resonator OSC]

Catalog guaranteed constants

“provide OSC at frequency
specified in catalog.

[2-pin ceramic resonator 0SC]

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

Wiring capacitance may provide unstable OSC.
External constants must be fine-adjusted according to
service conditions.

Continued on next page.
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Continued from preceding page.

L5 Function
ﬁg Item -
O Mass-production chip Evaluation chip.
5 0sC [2-pin ceramic resonator OSC] [2-pin ceramic resonator OSCA
b constants | Feedback resistor is contained. No feedback resistor is conta ed.
O =2
=3%]
Z20
0scC 0SC frequency characteristic as
frequency | indicated in catalog.
Operating | Current characteristic as indicated
= current, in cataleg. characterlgiw :
£ standby The standby
E_g current
T B
|
2%
2 % | Operating | Supply voltage range as indicated { F . ‘So used at Vpp=5V+5% at
voltage in catalog. M, othe( LS‘f are used.
Operating | Temperature range as indig
temper- catalog.
ature
Port A Input-only port
E
:._)
t gvafuation chip board,
o § -
=1 =
o c | PortF3 ;.,'-F“he PF3 exists. However, do not use the output
~8 “instruction {OP, SPB, RPB) for this pin. When the
85 output instruction is executed and "’0"" is output to the
92 pin, the interrupt circuit is affected.
= c
=83 When the I[P instruction is executed, "1 is always
input to AC from pin PF3. However, 0" is input if “0"”
has been output to pin PF3 by the OP instruction.
The EVA800:

Actual peﬁerman

Characteristics. .
When output driver options have been selected, ports PB.w; and PH, have a breakdown voltage of 15V in the case
of volume fabrication devices. In the LC6568 evaluation IC, however, these ports have a withstanding veoltage equal
to Vpp. Take care that test circult designs do not exceed this limit.”
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< Confirmation methods for the standby function>

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

(a) Confirmation of the standby state
Be sure to confirm whether or not the LS| enters the standby mode when the standb
{i} When the OSC1 and OSC2 oscillation option is selected, confirm on an oscill
in the standby mode.
{ii) Confirmation by the current dissipation
Remove the EPROM when confirming whether or not the LS| enters
can determine whether or not the LS| is now in the standby mode.
When the LS| is in the operatmg mode, more than some 100pA curre

‘ ns g satisfied.
cope that the-o: stillation stops

load current) If the DIV, 30R4, CHL, DHL, ——, etc. are aII
mately 20uA,

(b) Confirmation by the load current
Your program must be designed so that the current is not tx

and be confirmed on an oscilloscope.
(i} Design your program so that the current is not trangmitted
HALT instruction,
{ii} Design your program and peripherals so that the'
floating state at the standby mode.
If brought to the floating state, current flows

backup is used (For the evaluation Chl ;
select the port input/output or comparatc

% 00 TB’BSBS adjust the capacitor value according to the
stray capacitance of the circuit beca eﬂlatlon constants depend on the conditions for

evaluation and the cable length, etc.

Mass-production
chip
LC6568D/H

0sC1 0562

10—

. Ceramic L

l resonator I

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

C1 c2

No. 2412-28/31
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LC6568 INSTRUCTION SET

the ACand E.

Symbol Dwscription
AC : Accumulator M{DP} 1 Memory addressed by DP { 1,1 ]:iComents
ACt tAccumulator bit 1 PIDPL}  : Input/foutpur port addressed by DPL - : Transfer and direction
CF :Carry flag PC : Program eounter + : Addition
CTL : Control register STACK  : Stack register - : Subtraction
DP : Data pointer ™ : Timer A
E - E register TMF : Timer (internal) interrupt request flag ¥
EXTF : External interrupt request flag At, Ha, La :Working register v
Fn : Flug bit n 2F : Zero Flag
M : Memory PIBPL)  : Pseudo inputioutput port specified by DPY,
] Instruction cods ¢
o Mnemonic g_ E Funetion
E 0:0:05D4|02D,0, D (@
E CLA Clear AC 1 Q0|00 O0O0(t[1]|]AC+DO
g foc Clear CF 1rrofeoo 1| fcreo
E |s1c Set CF 113t looo|i]r|cee
E CMA Complement AC 111010y |aC—[AD
14
_3 INC Increment AC [} OO0 |1 1 1O |1 |1 |AC—tAC +
g |oec Decrement AC 00001 1 1 141 |1[Ac—tac—1
5 Actale AC left ‘| ACo—ICF) ACn+ 1
1
E RAL through CF 0000|000 1 (ACH. CF = (ACS
5 TAE Teansfer AC 1o E [0 0 OO [00 1 1 |1]1|€E=tAD)
< | xAE Exchange AC with E [0 0 0 0|1 1 0 1 |1 [1 [{ACIZHE) i
& |INM fncrement M o010 i ) contents are/incidmented +1. [ ZF  CF
] ’ i =
T |DEM Decrement M 00106 "MIDFiTontents gie decramented =1, | ZF  CF
H : bit of the M(EP ified with
EEISMBL |Sel M data b D000 A Single b7 (PP specified wi
t"g 8 Bgisser. o
g E A single bit ofthe’M(DP) specified with
Eg AMBbIt |Resel M dala b1 [0 0 1 O BB it reset ZF
B Binary sddifion of the AC contents and
AD Add M to AC 110 the MIDP) contents is performed and 2F CF
;hl: rgwag’ls stored in the AC.
inaty aodition of the AT, CF eontents
ADC Add M to AC withCF 10 O 1 O, and thi M(OP) contents is performed and | ZF  CF
the glsuit is stored in the AC.
DaA Pecymal adiust AC 1y 4y g B'is added 10 the AC contents, ¥
DAS E‘QCS‘ runballl aacc:":f" AC 1110 10 is added to the AC contents. ZF
The AL contents and the M{DP] contents
S EXL Exclusive ar M 10 AC ‘amﬁxc‘&ngive-omd and the result is stored | ZF
¥ n the .
g The AC contents and the MIDP] contents
¥ AND And M 10 AC are ANDed and the result is stored in the | 2F
‘& The AC contents and the M{DP] contents
g OR Qr M to AC A ?ArEOFIed and the result is stored in the ZF
a Z .
E g“—'_} Y The AC contents and the M{DP] contents
2 M Compare AC with MEDP) 4 (ACH+1 aralcomnarad and the CF and ZF are ZF CF
e sat/reset.
2 Comparison result CF ZF
g
-4 MDPY) >(ac) | o 0
o {M(DP I =1AC) [ 1 1
& & [M(DP}) < (AC) 1 0
£ i ; - -
€ ) So 1 The AC contents and the immedists
z |C dats CDmD;"T;f-E E‘a:‘;'m Zl2]lataivio HiADHH data I4l,l11g ere compored and the ZF ZF CF
: and CF are set/resat.
Comparison result CF ZF
lalzlilo>(ACY] O [
13131y 1g =(AC} | 1 1
131720 g2 aly| 1 0
2|2 [tOP L Mgl iy The DP| contents and the immediate .
Lalzlalg data I31514 g are compared. Z
The immediate data Iqlglylp is oaded in
00 [I31zliig |3 [1 JAC—1312111g the AC. zZF *)
00 |0 O 1 0111 [ MIDP == AC) Tha AC contents are stored in the M{DP).
10000 1|11 |ac—IMDP) The M(DP) contants are loaded in the AC.| ZF
— The AC contents and the MIDFJ - The ZF n il
2 101 GO MMM T (2 KAC)Z (MIDP)) contents sre exchanged and then the socoramg o s
a 0Py —(DP) W DPyy contents are modified with the ZF remitt of (0P}
g OMM My contents of (DPy) #OM;M M. ¥ OMyMy Mg,
B |x Exchange, AC wih M |1 0 1 0 |0 0 0 0 |1 |2 [(ACHS [MOP)) The AC contentt and the M(DP) contens it
E are exchanged, 2F OF, contanty n
a the Time of infire
ALLEY] T
5 — The AC contents and the M{DF] The ZF is st/
g X Exchange AC with M.J1 1 1 4 [1 1 1 9 (1|2 1AC) = (MIDPY) contents are exchamged and then the | 2F aonording va
5 then ingcrement DPL DPL —{DP | +1 DF| contents are incremented +1. rewlt ol iDP) o)
— The AC contents and tha M(DP) Tha ZF is st /raver
xo Exchange AC with M.[1 1 1 1 |11 1 1 1112 [1AC)I S (M(DP)] contents are exchangod and then the | 2F soconding to the
then decremant DP DPL —iDPLI— DP| contents are dacremented =1, fomil of [DP — 11
. — The contents of HOM addressed by tha
RTBL Read table data lrom|0 1 1 0|0 0 %+ 1 |1]2 [aC.E—ROM  _ _  PC-whose-low-order 8 bits are replaced.
program  AOM [PCh.E. AC) with the E and AC contents are loaded in
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tnstruction code

. H Status flag
o Mnemonic €le Function Description Hected Remarks
E 0;D 05D ID3D; D1 Dg (RO affect
g LDZ dala|Load DPuwith Zeroand|! O O O |lalz b1 ia |1 |1 |DPH =0 ThelDPH a."d DP| are loadodwithl‘.!nnd
3 DP, wih immediate OPL 13121110 the immediate data 1415141 respectively,
. E dara respeclively
‘e | LHI data[Load DPw with 01 QO lalzlilo |1 |1 [DPu=—1lalzltlo The DPy is loaded with the immadiate
2 immediate data data 31514 1.
]
3, IND Increment DPL T 11 0 (3 11 Q0|1 |1 |DPL~—{DP I+ The DPL cantents are inc;!fm” ted +F:
[~
E | DED Decrement DPy T 11 011y 1 1| | DPL—{DP) -1
E 1Al Transfer AC 1o DRy |1 1 1 1 (o 1 v 1 [1 |1 [oPL—(AC)
2 1A Transler DPL 1o AC |1 1 1 1001 |t |1 ac—tDPL) The DP| contents’s
L]
& | xan Exchange ACwh DPw [0 0 1 O (G ¢ 1 1 |1 |1 [{AC) S {DPm e W“""‘E"ﬁd‘mo
- HAL Exchange AC wih voe The AC c@ntqm: ard thi
8 | xa0  |working regster Ar 1 1 1 ¢ Faéio o |1 |1 [(AC = AD) ‘x"""ﬂ"g‘“ﬂgt :‘ are 6
o xa 11 otfo tioo |1 ] lias =tan + is astigried one ofiA
£ xA2 11 0 k1 010 01 {1 [IAC ZAD)
£ %xA2 11 0 ft 10 01 |1 LAG S1A3)
g« XHa Exchange OPH with a
Byl xHO working register Ha 11 1B o0 |1 | | (DPH SHHOY
-9 . MR =
I3 XH1 11 o o ) [(DPe SEHD)
% E Xla Exchange OPL with a
g xLo working regisier La 11 1 1 |oiBio o | (DR S(LOY .
XL 111 0:__1__500 11 [P SL1Y 7
@ | 5FB llag|Ser flag o 0101 |BaBzB1Bo
g
t
E |RFB flag| Reset flag bit 000 1 |B3B2B1Bo Tha flage are divio
E #d inla 4 groups of
- Fato Fy Falo
E Fg a 3“71‘ Fl2
5 ™ Fyg.
a The TF in sat/remst
€ »oearding to the &
bite imciud
£ singe s spacited
E with the immediate
w ; drta ByBo8 .8,
JMP addr | Jump In the current 0110 Aju(ﬁptolhe address specified with # the BANK and
bank P1PgPs Py | thePCy9 PCy 1 for PCyq) and P pd
“fimedate data P1oPaFgP7PePs5 vely, th bark in
FaP3PaPqPg cceurs. changed. ...
) A Jump tw the sddress specifisd with
JPEA dump n the current [T 1 the contents of the PC whose low-order
g page moditied by E B bits are replaced by the E and AC
g and AC £ONtANtS GCEUrs.
g CZP addr | Call subroutine in the 1 A subroutine in page 0 of bank O is called.
£ zero page
E
=}
8 | CAL adde | Call subrouting 10 the A subroutine in bank 0 ix called,
El zer0 bank 1 PCH‘~(§~—OP10P9PBF'J
"Eu fsﬁsP‘tPstPlPo
3 |rT Return from subro.:f 0 —{STACK} A return from g subroutine oceurs,
RTI Return f1om m;g‘rrwm C +—{STACK} A return from an interrupt service routine | 7 F
routineg CF ZF «CSF.25F occurs.
Change bank PCii={PC The bank is changed. (Effective only
9 ¥ PG when immediately followed by the JMP
instruction} The pseudo /0 pert is
specified. (Effective when immediately
followed by the IP, OP, SPB, RPBE,
BP, BNP instruction)
PCiz PCri= . lo The bank is changed.
Effective only when used immediately
; before the JMP instruction.
00 22 1PCv-0— P7PgPyPa | IT asingle bit of the AC specifind with Mramonic it 8AQ
Pap2 :::lpg P3 PzP? P; the immediste deta t ity is 1, 8 brlnch 10 DAY sccording
( _ 1o the address spucifisd with the ir to the waive of L
oali=1 data P2PgPgP sP2PoP Pr within the mme
Page occury,
oy — It & single bit of tha AC specified with Meamanic it BNAG
ol 0 0tito|2|21PC7~0 P7PgPsPa the immaediate data t1lP is 0, 3 branch t0 o BNAJ‘I::oming
P PsPsPa|PaP2P1Po P3P2P1Po ( the address specified with the immediate 1o the walus ot 1.
N it ACt=Q duta PyPgPeP P3P P Py within the same
2, page ocours,
o} - -
g 011 1[0 1titg|2|2[PCr~o=—PrPePsPa l:‘:llmul:dblt u;lhu M(DFJ|au(l:;f|od':vllh Mremonic £ BN o
PIPgPs P p tha immediate data ttg is 1, a branch to BMJ socording to
£ 6PsPalPaP2P1 Po PaP2PIPC | e sddress spscitied With thi immediata tha vilue ot
! 1F (M{DP.t11ot) =1 |duta P7P5P5P4P3P2P1Pg within the same
B bage occy
[:=]
e N If & single Eul of the M{DP) specified with ic s BNMO
BiM: adc_lr Branch™as’ no M bt 001110 1titg|2]2|PCr~0+P1PsPsPs the immediate data it Is 0, a branch to ::n::;‘:m“ ing
P7PgFsPal P3Pz P1Po PaP2P1Po | the sddress specified with the immediate ™ the vakua of £,
1 [MIDP.t 1ot J=0 [ deta PyPgPgPaPP PPy within the same
Page occurs.
n BC7 g ps Pg ;)T 8 #ngle bit of port PDP() specified
BPt addr | Branch on Port bn o1 11|10 tP| !Pg 22 C7~0 zwgs Ps Pd with the Immediate data tytg 1 1, 8 :mz:-r:r‘::.
P? Ps Ps Pa|PaPzP1 Fo 3P2P1 20 | branch 1o the address speciticd with the wusatt
1f (PDPL 11151 )=1 | immediete data PP gPg 4P3P2P1P0
within the same page occu
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LC6568D, 6568H

e
-] tnstruction code
&
| a Mnemonic ﬁ 4 Funetion Description Status fiag Romarks
Ei |D706 05 Da [D3 D2 01 D | 2 © atecred
g - pa | If @ single bit of port PIDP) ) specified Mramonic it BNPO 1
BNPt addr| Branch on no Port bit (0 C 1 1 1 01, 1012 ]2}PCr~o0 :7:625 p“ with the immediate data t '0 is0, a BNPD accarding 10 *
P P6 Ps Pa| Py P2 P1 P 3FIFVPO | branch to the address :pocTde wiih the the vakia of 1.
HIPIOPL t 11 ) =0 |immediate duta P4PgPeP 4PPoP4Py
within the same pape oceurs, ¢
BTM addr| Branch on timer 011 111100 2[2[PCr~p=P7PePsPs |t the TMF_
P1PsPsPa|PIP2P: Po PaPzP1Po |dama P;Pg P4P3I’2P1Pa}wﬂb’nthonmt
" TMF=1 page ocours. The TMF 6 resht.
then TMF +«0
BNTM addrl Branch on no 11mer OC 1Y 1)1 1 00/[2]|2]|PCr~o+PIPsgP5Py
P1PgP5sPa|PaP2P1 P PaP2P)Pg
A TMF=0
then TMF «Q
Bi adds Branch on interrupt 1 U1t 10 2|2 PCro—PrPgPsPy the  addréss mei‘iﬁ
P1PsPsPa [PaP2P1 Py P3P2P1Po limmedigte idata PyPg
F EXTF =21 withip hslamu
then EXTF =0 eset. f
g BNI aqgr | Branch on no menupt (0 0 1 1 (1 1 0 1 |2 |2 |PCrp—PrPsPsPa th&dFaﬁTjﬁggﬁ& K
5 P7PsPsPa|PIP2P1Pg PaPzP1 Py i ta p7p -§94P3P2P Py
B it EXTF=0 .poge OCEyirs, The E),Q‘I'F
= then EXTF —0O
[} =
5 (BC adde | Branch on CF RN PCroeP7Pe RS
@ PrPsPsPa P3Pz Py P
0,
BNC addr | Bianch on no CF o0t 11111 !
ecifad
PrP&PsPa [P3P2 Py Py mm mP;’P b‘:"‘PPP
ity date PoPgPelPaPyPyPy
] nme pagE ooEurs.
- —ZF [
BZ addr | Branch on ZF UL L B the ‘widress spécilied with the
P1PsPsPa P3Pz PPy immad iate da‘;a 97P6P5P4P3P2P1P0
| within the umo pagu ogCurs.
BMZ adde | Branch on no 2F Qo011 |11 1o o
PrPePsPq [FaP2P1 Pp |mmudlptu data p7p8p5P4p3p2p|P0
) withinthg:same page accurs.
I If the flag bit of the 16 flags specified i iv BF
BFn addr | Branoh an flag b ' 10T nangn, " with thie itmmediate data nananyngis 1, ’::l':::c:rt;:o‘:‘:n
P1PePsPy a'brafich to the address specified with the th valus of o,
imghediate data PyPgPeP4PyPoP 1Py
\,ﬂzhm the same page occurs.
If the flag bit of the 16 flags specified i i
BNFn addr| Branch on no flag 1000 Mafaf by | with the immediste data nynanyng is 0, :“&’:?T;l::ﬂ':?\u
oit PrPEPs P4 a branch to the address specified with tha 10 the valus of n.
immediate deta P7P5P5P4P3P2P Py
within the same page occurs,
z|P Input port 10 AC Pott PIDP| } contents gre loaded in the AC 7f
'% ap Outpul AC 10 pon The AC contents are outputted to port PIDP L.
g ; T PIDP, | specitied with ; ;
P ' ser A single bit in port P{DP | spacified w Whan thir inmruction
E 5P8 o el port but the immsdinte dats BB is set. n executed, the £
- 1 0 contenti are
.3‘ deiroyed.
-]
g RPB it | Aesel port bit A single bit in port ”DF’LI specified with | 7p Whan thit inmruction
F] the immed iate data B 18g in reset, W exacuted, The E
c JrnAlentn ary demtoyd |
— The bits ot the comtrol register specifisd
SCTL bn CTL—ICTLr v with the immediate date B48,8,87 are
et (5 BIB28° B0 | gor.
— The bits of the control register spacified
2 RCTL bu CTL—iCiLl A i the immediate data ’83323 By are ZF
_% B3B2B: B0 | reet,
3
— The E and A contents are loaded in the
g WTTM ;mF (E-IO.IACI timer. The TMF is reset. TMF
] ]
85 |HALT Hall All operations stop.
No operalion No operation is performed, but 1 machine
cycle is consumed
“1 If the CLA inmtruction i used consecutively in such & manner as CLA, CLA, —=wwm .

the first CLA inmruction only is effective and the following CLA instructions sre changed
to the NOP insuructwons. This ig alsp trus of the LI instruction.
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