Ordering number: EN2412A

CMOS LsI

No.2412A | | LC6568D, 6568H

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

The LC6568D/H are single-chip 4-bit micracomputers that contain an 8K-byte ROM, 1K-bit RAM, and have 64 pins.
The LC6568BD/H have 57 pins for ports — 28 pins for 7 input/output common ports, 21 pins for 6 output ports, and
8 pins for 2 input ports. The LC6568D/H have specific ports that are used to provide the interrupt function, 4-bit/8-hit
serial input/output function and burst pulse cutput function. Each of the 28 pins for input/output common ports
contains a driver with a withstand voltage of 15V max. and a drive current of 16mA max. and each of the 21 pins for
- output ports contains a high-voltage output driver of the P-channel open drain type. Since the high-voltage output
driver can be used as general-purpose high-current driver as well as fluorescent tube driver, the LCE568D/H can he also
widely used in applications where no fluorescent display is provided.
The LC6S6BD/H are the same as our LCG500 series in the basic architecture of the CPU and the instruction set, but are
made more powerful in the stack level and also made easier-to-use in the standby function.

Features
¢ Instruction set with 81 instructions (Common to the L.C6500 series)
¢ On<hip 8192-byte ROM, 1024-bit RAM
¢ Instruction cycle time: 2.77 us (D version, Vpp = 4 to 6V)
‘ 0.92 us (H version, Vpp = 4.5 to 6V)
e Serial input/output interface x 1 (4 bits/8 bits program-selectable)
1/0 ports: 67 pins in all

Input ports B pins
Input/output common ports 28 pins: 15V max., 15mA max., LED drivable, pull-up resistance option available
Output ports 21 pins: Vpp—45V withstand voltage, FLT drivable, common with general-purpose

output, pull-down resistance option available
Output level during reset: For ports C, D, output {H or L) during reset may be specified portwise by option,
s Interrupt function ‘
Timer interrupt: 1 line
INTO to 3 pin or serial 1/Q interrupt: 1 line
Stack level: 8 levels (Common with interrupt)
Timer: 4-bit prescaler +8-bit programmable timer
Burst pulse {64 x cycle time, dury 50%) output function
Oscillator option
Circuit mode: Ceramic resonator mode, RC mode, external clock mode {384kHz to 4.33MHz)
Predivider option: 1/1, 1/3, 1/4
» Standby function: Standby function provided by the HALT instruction. Provides the function to absorb the OSC
stabilizing time in the ceramic resonator mode.
s Supply Voltage: 4 to 6V (D version}
4.5 to 6V (H version)
Package: DIP 64 shrink type, QIP64A
Evaluation £S1:  LCB595 (Evaluation chip) + EVAB00-TB6668 (Evaluation chip board},
LLC65PGE8 (Piggyback)
* 4-channel comparator input
e d-channel external interrupt input (1 vector}

SANYO Electric Co., .td. Semiconductor Business Headquarters
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LCB568D, 6568H

Development Support Tools

The following development tools are available.

1. Document support +--.---. (1} Documentation LC6568 User's Manual
{2) Development Tools User's Manual, EVABOD-LCB568
2. Software support +-.---...- {1) MS-DOS (Note) for the host system and cross-assembler software

i. Host processor control program
ii. LCB5S.EXE cross assembler

3. Hardware support ------.-. (1) Evaluation chip: LC6595
(2) Piggyback microcomputer: LC65PGE8
(3) Emulator: EVA-B800 or EVA-850 emulator and evaluation boards

¢ Host processer control program
Qo * LC855.EXE cross assembler

User’s application board

Fig. 1 Appearance of Development Support System

EPROM

2764, 27128
4——\\'

24

Piggy back
LCB5PGES

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
PAQto 3 : Port for input only . Ap3
PBgto 3 : Port for input only Bp-3
PNe [T] & 2] voo PCoto 3 : Input/output common port  Cq.3
PN % 63] PM; PDg to 3 : Input/output common port  Dp.3
PN2 [3 2] PM: PEgto 3 : Input/output common port  Eg.3
PNs [3] 51] Pa PFoto 3 : Input/output common port  Fy.3
POo [5] 0] PMo PGpto 3 : Input/output common port  Gp-3
PO: [6] (58] PLa PHg : Input/output common port  Hp
POz [7] 58] PLz Plgto 3 : Input/output common port  1p.3
POs [B] (57] PL: Plpto 3 : Input/output common port  Jg.3
PPy [9] [56] PLo PKpto 3 : Port for output only Kg-3
Pao [ig] [55] PKa Ploto 3 : Port for output only Lo-3
Par U [54) PK: PMgto 3 : Port for output only Mg.3
PA2 |12 [53) P PNg to 3 : Port for output only Np.3
PAs [13 (52) PKo POpto 3 : Port for output only Op.3
PBo/INTO [14] [51] vo PPg : Port for output only Po
P81/ INTT [15] L 06568D/H I50] PJs/CMPE3 S : 4-bit/8-bit serial input port
PB./INT2 [16] [49] Pa2/CMPB2 50 : 4-bit/B-bit serial output port
PBa/INT3 [17] [48] PJ1/CMPBI SCK : Input/output for serial clock
PCo [1g] [47] PJo/REFB INToto3  : Interrupt request input
PC: {19 (28] Pla/CMPA Vp : Vp pin
Pc2 [20] (48] P12/REFA RES . Reset
PCsy [21] [44] P1i TEST : Test
PDo (22 [43 Pio CMPA : Comparator A input pin
PD1 (23] [42] PGa CMPB11to 3 : Comparator B1 to 3 input pins
PDz [24) [41] PG2 REFA : Comparator A reference voltage input pin
PDy [25] 48] P& REFB : Comparator B reference voltage input pin
PEo |26 39] PGo -
pE: [27 38] PHo
PE; [28 37] PF2/SCR
PEs [29] 36) PFi/50
TEST 130 E PFo/$I
ose1 [32] 33 0sc2 Package Dimensions 3071-D64IC
(unit: mm)
an‘munnnmumnn.dmnmna.n.n.n.unn;g
SSS8Z22285355 717 .
a]u-?-T-T-T-TTT T.T-E!Lnl- T-DI-EIL VU T UL U U I UV UUIo U Oo o ouy
2
pp, —| 1646362616059365756555453525 15043 |, I T
Pig =2 47 [ PKs =
PA1 =3 B P2
Ei:: é ji :,EE:] 085 048 1m SANYO: DIPG4s
PBo/INTD — & 43 Vp .
PB1/INT1 — 7 L C6568D/H 42— PJ3/CMPB3 Package Dimensions 3057-Q64AIC
PB2/[NT2 — & 41 |~ PJ2/CMPB2 { unit: mmY)
PBa/INT3— 9 QIP64A 40 |~ PJ1/CMPB1
PCo —10 39} PJo/REFS .0
por 11z e iy ] e e
Ega — B 36 |~ Pif T T
o 3ee o JRARARARRRERRA
P02 —'%7 18102021 2023242526 2728 20303135 |- P2 — — =
FTTTTTTTITITTTITTT0 — =
SEEgdn ot ohide = =
R == ==
oo g::: %
Ly ]
= ==
Note: When mounting the QIP version on the board, == —Q} B=
do not dip it in solder, '“’ J” — o
T

SANYO: QIPHAA 215
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1.C6568D, 6568H

System Block Diagram

M
PAa [:I')ED RAM —N ‘:>
(256X 4) PC ROM
-------- (K751 K
T WA STACK | )
! * STACK?2 -
PBo-3 Porl B FA)
e
L STACK4
PGCo.s <:>F’orl c© 3 oP STACKS (R I/DEC
a ~ STACKG L
54 ' STACK?
STACKS
PDo- p
e = 4! iy L
L System Bus
o
PEo-3 @Pon F_C:>
1
5TS
PFo-2 P E AC J ™ OTL
C::> o Fc:'>> oF [ zF[exteTmA
Serial Serial
mode modpi
Soral repater rogiater
S0 oe—]snift @ INT
4bit/Bhit |register 1/0 Bus
; Serial l @ o 0SC1
abit shiflt Port |{Port|[ Port Port 05C 0 0SC2
register G H i J
Sl o—a— I @ @ —-— o RES
TR 4bit/Bbit TEST
C . PGe-s PHo  Plo-s PJo-a ~—0 VDD
Ply /CMPA O COMP — o ves
Pl2/REFA o=l O : 175 Bus —o0 VP
PJ1 / CMPB1 O— COMP 8 @
1 ﬁ>
‘ Port Port Port Port
PJz / CMPB2 o~ COMP K L M N 0 P
— S 44D
PJ: / CMPE3
; =11 comp PKos PlLos PMos PNos POos  PPo
PJ/REFB o 3 L
RAM : Data memory ROM : Program memory
F : Flag PC : Program counter
WR : Working register INT : Interrupt control
AC : Accumulator IR : Instruction register
ALU : Arithmetic and logic unit I.DEC : Instruction decoder
- DP : Data pointer CF, CSF : Carry flag, carry save flag
E : E register ZF, ZSF  : Zero flag, zero save flag
CTL : Control register EXTF : External interrupt request
0sc : Oscillator TMF : Internal interrupt request
™ : Timer INTF . Interrupt request flag
STS : Status register INTEN : Interrupt enable flag
(Note} S, SO,SCK: Common to PFgto PF2

INTg to INT3: Common to PBg to PB3

REFA, CMPA or Plg, Pi3 port: Option-selectable
REFB, CMPB1 to CMPB3 or PJg to PJ3 port: Option-selectable

No. 2412.4/31



LC6568D, 6568H

Pin Description

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

PEO: With burst pulse {64Tcyc)
output function

Pin Name |Pins | 1/O Functions Options During Reset
VDD 1 Power supply
Vss L B B B
0sC1 1 Input Pin for externally connecting R, | {1) External clock input
C or a ceramic resonator for (2) 2-pin RC OSC
system clock generation. {3} 2-pin ceramic
0sC2 1 Cutput For the external clock mode, the resonator OSC
0SC2 pin is open. (4) Predivider option —
1: No predivider
2: 1/3 predivider
3: 1/4 predivider
PAQ 4 Input Input port Ap to 3
PA1 (Low-threshold input)
PA2 4-bit input {IP instruction) - -
PA3 Single-bit decision {BP, BNP
instructions)
PBg/IN 4 Input Input port Bg to 3 ¢ Individual inter-
PB1/_ 4-bit input {IP instruction) rupt flag (INTOF
PB2/INTo Single-bit decision (BP, BNP to INT3F): Reset
PB3/INT3 instructions) e Individual inter-
Standby is controlled by the - rupt enable flag
PB3. (INTOEN to
The PB3 pin must be free from INT3EN}):
chattering during the HALT Disable mode
“instruction execution cycle,
PBg to 3: Common with
INTgto 3
Program-selectable
{1 interrupt vector, 4 senses}
PCp 4 Input/ Input/output common port (1} Open drain type “H'" output
PC1 Output Cptoa. output L output
PC2 4-hit input {IP instruction} (2} With pull-up {Option-select-
PC3 4-bit output (OP instruction) resistance able)
Single-bit decision (BP, BNP {3) Output during reset:
instructions) “H
Single-bit set/reset (SPB, RPB {4) Output during reset:
instructions) i B
Qutput {“H"" or "’L"") during o (1}, (2):
reset may be specified by Specified bit by bit.
option, e (3),(4):
Specified in a group of
4 bits.
PDp 4 Input/ Input/output common port Dg | Same as for the PCq to 3. | Same as for the PCg
PD1 Output to0 3. 10 3.
PD2 The functions, options are the
PD3 same as for the PCq to 3.
PEg 4 Input/ Input/output common port Eg | (1) Open drain type “H" output
PE1 Output to 3. output
PE>3 4-bit input {IP instruction) {2) With pull-up
PE3 4-bit output (OP instruction) resistance
Single-bit decision {BP, BNP {1}, (2): Specified bit by
instructions) bit.

Continued on next page.
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LC6568D, 6568H

Continued from preceding page.

Pin Name | Pins IIO‘

Functions

Options

During Reset

PF/SI 3
PF¢/S0
PF2/SCK

Input/
Output

Input/output port Fg to 2

The functions, options are the
same as for the PEg to 3.
However, no burst pulse output
function is provided.

PFQ to 2: Also used for serial
interface. Program-selectable.
S1: Serial input port

S0: Serial output port

SCK: Serial clock input/output

Same as for the PEQ to 3.

Sample as for the
PEg to 3.
Serial port: Disable

Input/
PG1 Output
PG2

PG3

Input/output common port G
10 3.

The functions, options are the
same as for the PEg to 3.
However, no burst pulse output
function is provided,

Same as for the PEg to 3.

Same as for the PEqg
to 3.

PHp 1 | Input/

Output

Input/output common port Hg.
The functions, options are the
same as for the PG to 3.

This port consists of a single bit.

Same as for the PGg to 3.

Same as for the PGp
1o 3.

Plg 4
Ply

Pl2/REFA
PI3/CMPA

Input/
Cutput

2 Input

Input/foutput common port I
t03.

{Port input/output option
selected mode)

The functions, options are the
same as for the PG to 3.

Comparator input option
selected mode

REFA: Comparator reference
voltage input

CMPA: Comparator input

Same as for the PGp to 3.

Same as for the PGg
to 3.

PJo/REFB | 4
PJ1/CMPB1
PJ2/CMPB2
PJ3/CMPB3

Input/
Output

Input

.S

Input/foutput common port Jo
t0 3.

{Port input/output option
selected mode)

The functions, options are the
same as for the PGy to 3.

Comparator input option
selected mode
REFB: Common reference
voltage input for CMPB1{ 1o 3
CMPBq to 3: Comparator
input ‘
¢ 4-bit input together with
CMPA
(BANK IP}
+ Single-bit decision
(BANK BP, BNP) -
(at DPL =9}

Same as for the PGp to 3.

Same as for the PGp
to 3.

Continued on next page.
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LC6568D, 6568H

Continued from preceding page.

Pin Name | Pins 11O Functions Options During Reset
PKo 4 | Output Output port K to 3 (Segment | {1) Open drain type “L* output
PK4 driver output) output
PK2o * 4-bit output {OP instruction) {2} With pull-down
PK3 « Single-bit decision {BP, BNP resistance
instructions) * (1), (2):
Single-bit set/reset {(SPB, RPB Specified bit by bit.
instructions)
PLp 4 | Output Output port Lo to 3 (Segment | Same as for the PKg to 3. | Same as for the PKg
PLy driver output) to 3.
PLo The functions, options are the
PL3 same as for the PKp to 3.
PMp 4 | Cutput Output port Mg to 3 (Digit Same as for the PKp to 3. | Same as for the PKp
PM1 driver Output) to 3.
PM2 The functions, options are the
PM3 same as for the PKp to 3.
PNp 4 t Output Output port Ng to 3 (Digit Same as for the PKp to 3. | Same as for the PKg
PN1 driver output) to 3.
PN The functions, options are the
PN3 same as for the PKq 1o 3.
POg 4 | Output Qutput port Og to 3 (Digit Same as for the PKp to 3. | Same as for the PKp
PO driver output) o 3.
PO The functions, options are the
PO3 same as for the PKp to 3.
PPg 1 | Cutput Output port Pg (Digit Same as for the PKg to 3. | Same as for the PKg
driver output) to 3.
The functions, options are the
same as for the PKp to 3.
This port consists of a single bit,
RE 1 Input | e System reset input
For power-up reset, ““L."" level
is applied for 4 clock cycles or - -
more.
TEST 1 Input LSl test pin
Normally connected to Vgs - -
Vp 1 - Power supply pin for pull-down
resistance - -

No. 2412-7/31



LC6568D, 6568H

Oscillator Circuit Option

Option Name Circuit Conditions, etc.
1. External Clock 001 ¢ |nput: Schmitt type.
nOo—dp—r
2, 2pin RC OSC * Input; Schmitt type.

3. Ceramic c1 0sc1
Resonator H
osc Ceramic = R
resonator 0502
c2

(Note} High-speed version: Ceramic resonator OSC option or external clock option only

Predivider Option

Option Name Circuit Conditions, etc.

1. No predivider * Applicable to all of 3 OSC options.
s The QOSC frequency, external clock

do not exceed 1444 kHz.

{LC6568D)

The OSC frequency, external clock

do not exceed 4330 kHz.

{LCB668H)

s Refer to Table of OSC, Predivider

Option (Table 2).

fosc

Timing
generator
.

x
3
o

=
]

[

[ 73]

o

2. 1/3 predivider « Applicable to only 2 options of
: external clock, ceramic resonator
0OSC.
The OSC frequency, external clock
do not exceed 4330 kHz.
* Refer to Table of OSC, Predivider
Option {Tabte 2).

fosc
fosc 3

1/3 pre-
divider

—

genera%or
[ ]

Timin

QSC circuit

3. 1/4 predivider ¢ Applicable to only 2 options of

external clock, ceramic resonator

T 0sC.

+ The OSC frequency, external clock
-do not exceed 4330 kHz.

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

1/4 pre-
divider

generator

OSC circuit
Timing

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

Conditions, etc.

1. Output during reset: "H*’ level

All of 4 bits of ports C, D

2. Output during reset: “L’’ level

All of 4 bits of ports C, D

Options of Port Output Configuration

Feor each input/output common port, either of the following two output configurations may be selected by option

(bitwise).

Option Name

Circuit

Applicable Ports

1. Open drain type
output

=

|
1~

PortsC,D,E,F,G,H, I, d

Dj;

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

2. Qutput with
pull-up
resistance

3

PortsC,D,E, F,G,H, I,J
{Note) Not applicable to PI9/REFA,
PI3/CMPA, PJo/REFB, PJq to

parator input function option
selected mode

3/CMP1 to 3 ports at the com-

3. Qutput with
pull-down
resistance

RD

vp

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

No. 2412-9/31



LC6568D, 6568H

Port input/output
Comparator input

Option

e Forsix ports of PI2/REFA, PI3/CMPA, PJg/REFB, PJ1/CMPB1, PJ3/CMPB2, PJ3/CMPB3, either of the two options
— port input/output, comparator input — may be selected. {Note}
» Selection between port input/output and comparator input may be made in bit units.
(a) Port input/output
(b} Comparator input

PJi~3 /CMPB 1~3

Pin Circuit Configuration Conditions, ete.
Pl3/REFA Selection of (b) port input/output
Pig/CMPA option permits either of the two port
PJo/REFB output type options (OD, PU) to be
PJ1/CMPB1 selected.,

PJ2/CMPB2
PJ3/CMPB3
SW
Cl
(P12/REFA)
P 13/0MPA
(P Jo/REFB}

Option

SwW

Port input/output option

Comparator input option

{Note) Selection of option for PI3/CMPA provides automatic selection of option for Pio/REFA.
Selection of option for PM1/CMPB1, PJo/CMPB2, PJ3/CMPB3 provides automatic selection of option for

PJo/REFB.,

No, 2412-10/31



LC6568D, 6568H

-

1. Absolute Maximum Ratings/T5 =25°C, Vgg =0V min  typ  max unit
Maxumum Supply Voltage Vpp max Vbp —0.3 +7.0 v
Output Voltage Vou1 0sc2 Allowable up to voltage  V

generated
Voi2) Port K, L, Vpp—45 Vppt03 V
M, N, O, PO
Input Voltage Vi 0SC1 (Note 1) —0.3 Vppt03 V

TEST, RES
Vi Port A, B -0.3 +15  V
Vi{3) Vp Vpp--45 Vpp+0.3 V

Input/Output Voltage Vio(1) Port of OD type —0.3 +15 Vv

{Port C, D, E,

Fpto F2, G,

Ho. 1, J)

Vio(2) Port of PU type —0.3 Vpp+0.3 v

(PortC, D, E,

Foto Fa, G,

Hg, I, J)

Peak Output Current lorP(1) PortC, D, E, -2 +15 mA

Fpto Fo, G,

Hg, 1, J )
lop(2) Port K, L -10 0 mA
lop(a) Port M, N, O, -30 0 mA

Po

Allowable Power Dissipation Pg max  Ta=—30to +70°C DIP 645 600 mw

QiP 64 430 mw

Operating Temperature Topr —-30 +70 °C

Storage Temperature Tstg ‘ —55 +125 °C

Average Output Current IDA(1) Per pin over the period of PortC, D, E, -2 +15 mA
100msec, Foto F2, G, Ho.

1L J
10A(2) Per pin over the periecd of  Port K, L ~10 0 mA

100msec,
loa(3) Per pin over the period of Port M, N, O, -30 0 mA
100msec. Po
Zlga(1) Total current of PCg to 3, : -30 +60 mA
PDgte 3, PEgto 3
(Note 2}
Zlpa(2y Total current of PFp to 2, —30 +60 mA
PGgto 3, PHp, Pig to 1, :
‘ PJg to 3 (Note 2)
Zlpai3) Tetal current of PKg to 3, o : -50 0 mA
PLgto 3, PMgto 3
(Note 2)
ZigA(4) Total currentof PNp to 3, —50 0 mA
POq to 3, PPg (Note 2)
2. Allowable Operating Conditions/T; =—30to +70°C, Vgs =0V, Vpp =4.0 to 6.0V
unless otherwise specified min  typ max unit
Operating Supply Voltage  Vpp VDD 4.0 6.0 vV
Standby Supply Voltage vsT RAM, register hold{Note 3) Vpp 1.8 60 V
“H**-Leve!l Input Voltage VIH(1) Port A 19 +135 V
VIH(2) Output Nch Tr OFF Portof OD 0.7VpD - +135 vV
type

{Port C to J)

VIH(3) Output Nch Tr OFF Port of PU  0.7VpD Vpp V
type

{Port Cto J)

VIH(4) Output Nch Tr OFF SCK, si 0.8Vpp +136 V
of OD type

Continued on next page.
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LC6568D, 6568H

Continued from preceding page.

“H'"-Level Input Voltage

“L'"-Level Input Voltage

Operating Frequency
{Cycle Time)

VIH(5)

VIH(6)

VIH(7

VIH(8B)
VIH(9)

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

VIL{3)

VIL(4)
VIL(B)
VIL{6)
ViL(z)
fop
{Tcye)

Ceramic Resonator Oscillation

Constants

External Clock Conditions
Frequency
“H-Level/'L"-Level
Clock Pulse Width
Rise/Fall Time

2-pin RC Oscillation
External Capacitance
External Resistance

fEXT

Qutput Nch Tr OFF

Fig. 7

Fig. 7

Fig. 3 Vpp:1.B8taB.0V

External clock mode

Fig. 7
Fig. 7
External clock mode

TEXTH/MEXTL

tEXTR/TEXTF

CEXT
REXT

Vpp: 1.8to 6.0V

3. Electrical Characteristics/T3 =—30to +70°C, Vgg =0V, Vpp =4.0 to 6.0V
unless otherwise specified

“*H"*-Level Input Current

“L*"-Level Input Current

*H’'-Level Cutput Voltage

lIH(1)

l1H{2)

hiL()

L(2)
liL(3)
VOH{1)

VOH(2)
VOH(3)

Output Nch Tr OFF
{Including OFF leakage
current of Nch Tr)
VinN=+13.5V

Output Nch Tr OFF
(Including OFF leakage
current of Nch Tr)
VIN=VDD

Qutput Nch Tr OFF

VIN=VSS

Output Nch Tr OFF
VIN=Vss
VIN=VsS
lgH=—50uA

loH=—3mA
loH=—15mA

min typ max
SCK, Sl 0.8Vpp VDD
of PU type
High Vt Vpp-0.6 +135
input circuit
of Port B3
Low Vt 0.5Vpp +1356
input circuit
of Port B3
RES 0.8Vpp VoD
PBp to 2, 0.8Vpp +135
iINTgto 3
0sC1 0.8Vpp Vbp
PApto 3 Vsg +0.6
PC to PJ, Vgs 0.3Vpp
TEST
PBgto 2 Vgg 0.25Vpp
SCK, S|,
INTgto3
RES Vgsg 0.25Vpp
PB3 Vsgs 0.9
PB3 Vgg 0.3
0s5C1 Vss 0.25Vpp
0SsC1 384 1444
0SsC2 (10.4) (2.77)
0SsC1 See Fig. 1, Table 1.
0SC2
0SC1 (Fig. 4) See Table 2,
0SC1 (Fig. 4} 90
05C1 (Fig. 4) 30
0SC1, 0SC2 (Fig. 9) 220+5%
0S5C1, 05C2 {Fig. 9) 6.8+x1%

min  typ max
Port of OD type +5.0
{Port C to J)
Port A, B
Port of PU type +1.0
(Port C to J)
0SsC1

{External clock mode)

Port of OD type —1.0

{Port Cto )

Port A, B

0sC1

(External clock mode)

Port of PU type —1.3 =0.35
{Port C to J)

RES —45 —10
Port of PU Vpp—1.2

type

(Port C to J)

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

unit

< << < LL

~
Teocc<c<

(uS)

ns

ns
k2
unit
MA

LA

UA

mA

WA

\'4
\'

Continued on next page.
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LC6568D, 6568H

Continued from preceding page.

min typ max unit
“L"-Level Qutput Voltage  VoL{1) |0L=10mA, Other ports:  PortC, D, E, Fp 15 V
Zigt.max to F2, G, Hy, |, ‘ !
J
VoL{2) ioL=2mA, Each port: PortC, D, E, Fp 05 Vv
loL=2mA to F2, G, Hg, I,
J
VoL(sy Vp=—35V, Port of PD type -3 Vv
Output Pch Tr OFF (Port K to P}
QOutput open
Output OFF Leakage IoFF(1} Output Pch Tr OFF Port of OD type +30 pA -
Current VouTt=VpD {Port K to P}
IoFF(2) Output Pch Tr OFF Port of OD type —30 MA
VouT=VDpp—40Vv {Port K to P)
Hysteresis Voltage VHYS RES, TNTgto 3 0.1Vpp Vv
SCK, SI, 0SC1
of Schmitt type
(Note 5}
Pull-up Resistance Rpp Vpp: 5.0V Port of PU type 14 k2
{Port Cto J)
Pull-down Resistance Rpp VpD: 5.0V  Portof PDtype 5O 200 k&
{Port K to P}
Current Dissipation Operation mode, Qutput Nch Tr, Pch Tr OFF, VIN=VDD
2-Pin RC Oscillation Mode 1ppop{1) Fig. 9 fosc=750kHz (typ) VDD 25 8 mA
Ceramic Resonator IppoP(2) Fig. 1 4MHz, 1/3 predivider Vpp 8 15 mA
Oscillation Mode lDDOP(3) Fig. 1 4MHz, 1/4 predivider Vpp 8 15 mA
IDDOP(4) Fia. 1 3MHz, 1/3 predivider Vpp 65 14 mA
IDDOP(5) Fig. 1 3MHz, 1/4 predivider Vpp 6.5 14 mA
IpDOP(6) Fig. 1 400kHz VDD 1.0 45 mA
tppoP(7) Fig. 1 B0OkHz VpD 2.0 6 mA
External Clock Mode IppOP(8) 3B4kHz to 1444kHz, VDD 3.5 9 mA
1/1 predivider
1152kHz to 4330kHz, vVpD 8 15 mA
1/3 predivider
1536kHz to 4330kHz, Vpp 8 15 mA
1/4 predivider '
Standby Mode iDDST VIN=VDD 0.05 10 uA
. Output Nch Tr OFF
Output Pch Tr OFF
Qutput pin open
Ceramic Resonator QOscillation
Oscillation Frequency fcrosc  1/1 (10us) 400K 0SC1, 052 392 400 408 kHz
{Note 4) {Fig. 1)
1/1 {5us} 800K 0SC1,0S8C2 784 BOC 816 kHz
{Fig. 1}
1/3 {4us} 3M 0SC1, 0SC2 2.94 3  3.06 MHz
1/4 {5.33us} (Fig. 1)
1/3 {3us) 4M 0SC1,08C2 3.92 4 408 MHz
1/4 (4us) {Fig. 1)
Oscillation Stabilizing ICFS 10 ms
Period
RC Oscillation
Oscillation Frequency fcrs 1/1 predivider 0SC1, 0sSC2 6554 750 1236 kHz
Cext=220pF+5% ‘{Fig. 9)
Rext=6.8k$2£1%
Pin Capacitance CP f=1MHz 10 pF

Other than pins to be
tested: VjN=Vgg
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LC6568D, 6568H

4, Serial Interface Characteristics/Vgg =0V, T, =-30°C to +70°C,

Vpp =4.0V to 6.0V unless otherwise sepcified min - typ max  unit
Serial Clock
Input Clock Cycle Time  tckcy(1) Fig.5 SCK 3.0 s
Output Clock Cycle Time tckcy(2} Fig.b SCK 64 x Tevye us
Input Clock tekL{1) Fig.b 5CK 1.0 Ls
L"-Level Pulse Width
Output Clock tckL(2) Fig.5 SCK 32xTcye is
"L'"-Level Pulse Width
tnput Clock tcKH(1) Fig.5 SCK 1.0 us
'"H"-Level Pulse Width
Output Clock tCKH(2) Fig.5 SCK 32 xTeve s
H"-Level Pulse Width
Serial Input
Data Setup Time tIcK Specified for T of SCK, Sl 0.5 s
Fig. 5
Data Hold Time tCKI Specified for T of SCK, Sl 05 s
Fig. 5

Serial Output
Output Delay Time tCKO Specified for  of SCK, S0 05 s
Nch OD only: External
1kohm, external 50pF

Fig. 5
Pulse Qutput ]
Period tPCY Fig. 6 PEOD 64 x Teye us
"'H"’-Level Pulse Width tPH Teye=4 x System clock PEOD 32 xTeyct10% us
" ".Level Pulse Width tpL period, Nch OD only: PEO 32 xToyc:10% s
External 1kohm, external
b0pF
§. Comparator Characteristics/Vgg =0V, T =—30°C to +70°C, Vpp =4.5V to 6.0V
unless otherwise specified min typ max unit
Comparator Characteristics
Input Vohage Range VeMIN PI3,PJ1te3 Vgg+1.0 Vpp—-15 V
Response Speed TRS 100mV overdrive mode 50 us
Offset Voltage VOFs VeMminN=VssH1.0V to 20 +100 mv
Vpp-—-1.5V

{(Note 1) When oscillated internally under the oscillating conditions in Fig. 1, up to the oscillation amplitude generated
is allowable.

(Note 2) Average over the period of 100msec.

{Note 3) Operating supply voltage Vpp must be held until the standby mode is entered after the execution of the
HALT instruction,
The PB3 pin must be free from chattering during the HALT instruction execution cycle.

(Note 4) fcFOSC represents an oscillatable frequency.

(Note 5) The OSC1 becomes the Schmitt type when the OSC option is the 2-pin RC OSC or external clock OSC.

{Note 6) When mounting the QIP version on the board, do not dip it in solder.
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Voo
e _ . K__ e e e e e w—___ Lowerlimit of
operating Vpp
l 0SG1 05C2 _/ ___________________ ov
+—0l— 0sC ‘
0 G e ARNRRRNNNNNN
7;1; I Stabilized oscillation

Unstabilized oscillation period
16FS

Fig. 1 Ceramic Resonator Fig. 2 Oscillation Stabilizing Period
Oscillation Circuit

Table 1 Constants Guaranteed for LC6568D Ceramic Resonator Qscillation

4 MHz (Murata) C1 |33pF £ 10% 800 kHz (Murata) C1 |220pF + 10%
CSA4.00MG C2 [33pF = 10% CSB8OOD
+ 10%
4 MHz (Kyocera) | C1 | 33pF % 10% CSB80OK C2 | 220pF = 10%
KBR4.0MS C2 |33pF + 10% 800 kHz (Kyocera) | C1 | 220pF £ 10%
3MHz (Murata) | C1 | 33pF + 10% KBR8OOH C2 | 220pF % 10%
CSA3.00MG C2 |33pF + 10% 400 kHz (Murata) | C1 [330pF £ 10%
3 MHz (Kyocera) | C1 |33pF £ 10% C5B400P C2 | 330pF * 10%
KBR3.0MS C2 |33pF + 10% 400 kHz (Kyocera) | C1 |330pF £ 10%
KBR400B C2 |330pF + 10%

/Lomar limit of

‘ operating VDD

Voo
W
Cres (=0.1uF) 0.25Voo

RES

A
2
n

I

o Tf«es

Reset time

Fig. 3 Reset Circuit and Reset Time

{Note 7} When the rise 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 long, the value of CREg must be increased so that the reset time becomes

10ms or greater.

No.2412-15/31



LC6568D, 6668H

| 0sC1 {05C2)

T
OPEN

External clock

e

Fig. 1 External Clock Input Waveform

ICKGY
oKL | tCKH
> 5 0.8Voo
\ 0.25Voo
NCK ok
Voo
i ircui 1kQ
Sl X tnput data Load circuit
1CK0 605F

50 QOutput data X ;l;

Fig. 5 Serial Input/Output Timing

tPCY

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

Fig. 6 Pulse Output Timing at Port Ep
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High Vt input circuit

Port B3 pin D bc

Low V't input circuit

[>o

Fig. 7 Port Bz High Vt/Low Vt Input Circuit

CPU operation/stop control

Port input, OSC circuit control

Ceramic - _E!q-
resonator

¢z = 0 ¥ ci
05C2 0sci
PND PM3| |
PN1 PM2 0sC1 0562
PNZ PMi
PN3 PMO
Open | [POC PL3
PO PL2
PO2 pLY| | Open My
P03 PLO REXT
PPO PK3 i
— PAQ PK2 —— Cext
PAl PKI
PA2 PKO J;
PA3 vp |4
PBO PJ3
PBI PJ2
PB2 PJ1
FB3 PJO . I L
PCO PI3 Fig. 9 RC Oscillation Circuit
PCt PI2
PC2 Il
PC3 PIO
PDO PG3
PDI PG2
PD2 PG
PD3 PGO
PEO PHO
PEI PF2
PE2 PF1
PE3 PFO
AES
TEST
Vss
Voo
T leo
t
Voo

Fig. 8 1ppop Test Circuit (f=4MHz}
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Table 2 LC6568D

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

. \ . Predivider Option
Circuit Configuration Frequency {Cycle Time) Remarks
Ceramic Resonator 400 kHz 1/1 {10 us} Unusable with 1/3, 1/4 predivider
Option
800 kHz 1/1 (6 us} Unusable with 1/3, 1/4 predivider
1/3 (4 us) . -
3 MHz 1/4 (5.33 5} Unusable with 1/1 predivider
1/3 {3 us} . -
4 MHz 1/4 (4 ps) Unusable with 1/1 predivider
External Clock Option 384 to 1444 kHz 1/1 {10.4 to 2.77 us)
or External Clock 1162 t0 4330 kHz 1/3 {10.4 to 2.77 us)
Drive by RC OSC 1636to 4330 kHz | 1/4 (10.4 te 3.70 us)
Option :
External Clock Drive The external clock drive is impossible. When using the external clock drive, specify
by Ceramic Resonator the external clock option or CR OSC option.
OSC Option :
RC 0OSC Option Used with 1/1 predivider, recommended constants.
“If used with other than recommended constants, the predivider option, fregquency,
Vpp range must be the same as for the external clock option.

RC Oscillation Characteristic of the LC6568D

Fig. 10 shows the RC oscillation characteristic of the LC656BD. For the variation range of RC OSC frequency of the
LC6568D, the following are guaranteed at the external constants only shown below.

External constants Cext = 220pF, Rext = 6.8kohms
554kHz < forg < 1235kHz (T, = —30°C to +70°C, Vpp = 4.0 to 6.0V)

If any other constants than specified above are used, the range of Rext = 4kohms to 20kohms, Cext = 150pF to 390pF
must be observed. (See Fig. 10.)

{Note B) The oscillation frequency at Vpp = 5.0V, Ta = 25°C must not exceed 750kHz.
(Note 9) The oscillation frequency at Vpp = 4 to 6V, T, = —30 to +70°C must be within the operation clock
frequency range (384kHz to 1444kHz).

foems — Rext

2
~
NN
1000 - PP
\\ AN
w ! ‘\\ -
R NEEANERN
g NN
A \
3 \ y
2
Voo=15 (V) \
Ta=25("C)
100 J l
2 3 5 7 10

Fig. 10 RC Oscillation Frequency Data (Typ.}
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LC6568D, 6568H

type
{(Port Cto J)

1. Absolute Maximum Ratings/T, =25°C, Vgg =0V min  typ  max unit
Maxumum Supply Voltage Vpp max VDD -0.3 +70 V
Output Voltage Vo(1} 0sc2 Aliowsable up to voltage  V

generated
Vi2) Port K, L, Vpp—45 Vppt0.3 VvV
M, N, O, PO
Input Voltage Vi(1) OSC1 (Note 1} 0.3 Vpp+0.3 V
TEST, RES '
Vit2) Port A, B -0.3 +15 Vv
VI{3) Vp Vpp—45 Vpp+0.3 v
Input/Qutput Voltage VI0(1) Port of OD type —0.3 +15 VvV
{Port C, D, E,
Foto F2, G,
Hg, I, J}
Vio(2) Port of PU type —0.3 Vppt03 Vv
{PortC,D, E,
Foto Fa, G,
Ho. 1. J)
Peak Output Current loP(1] PortC, D, E, -2 +15 mA
Fpto Fa, G,

. Ho, I, J) ‘
10P(2) Port K, L -10 0 mA
10P(3) Port M, N, O, =30 0 mA

Po
Allowable Power Dissipation Py max Ta=—30to +70°C DIP64S 600 mw
CIP 64 430 mw
Operating Temperature Topr : -30 +70 °C
Storage Temperature Tstg —b5 +126 °C
Average Output Current loa{t) Per pin over the period of  PortC,D,E,Fg -2 +15 mA
100msec, to F3, G, Hg,
i, J)
10A(2) Per pin over the period of  Port K, L -10 0 mA
100msec,
loa(3) Per pin over the period of  Port M, N, O, -30 0 mA
100msec. Py _
Zipa(1) Total current of PCp to 3, -30 +50 mA
PDpto 3. PEpto 3
{Note 2)
Zipa(2) Total current of PFg to 2, -30 +50 mA
PGg to 3, PHp, Plg to 3,
PJg to 3 (Note 2)
Zlpa(3y Total current of PKg to 3, =50 0 mA
Plgto3 PMpto 3
(Note2) ‘
ZlpAa(4) Total current of PNp to 3, -50 0 mA
POp to 3, PPo (Note 2)
. Allowable Operating Conditions/Ty =—30 to +70°C, Vgg =0V, Vpp =4.5t0 6.0V
unless otherwise specified min typ max unit
Operating Supply Voltage  Vpp VDD 4.5 6.0 Vv
Standby Supply Voltage VgT RAM, register hold{Note 3) Vpp 1.8 6.0 v
""H""-Level Input Voltage VIH(1) Port A 1.9 +135 V
VIH(2) Output Nch Tr OFF Portof OD 0.7Vpp +1356 V
type
{Port Cto J)
VIH(3) Output Nch Tr OFF Port of PU 0.7VDp VDD v

Continued on next page.
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Continued from preceding page.

“L**-Level Input Voltage

Operating Frequency
{Cycle Time)

ViH{4)
VIH({5)

V|H(6}

VIH(7)

VIH(8)
ViH({9)

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

VIL(3)

VIL{4)
VIL(5)
VIL(B)
VIL(7)
fop
{Tcve)

Ceramic Resonator Oscillation

Constants

External Clock Conditions

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

feExT

QOutput Nch Tr OFF
Output Nch Tr OFF

Fig. 7

Fig. 7

Fig.3 Vpp:1.8to 6.0V

External clock mode

Fig. 7

Fig. 7 Vvpp: 1.8t0 6.0V

External ¢clock mode

" 1/1 predivider

tEXH, tEXTL

tEXTR. tEXTF

min
5CK, Sl 0.8Vpp
of OD type
SCK, sl 0.8VpD
of PU type
High Vt Vpp—-0.5
input circuit
of PB3
Low Vit 0.5Vpp
input circuit
of PB3
RES 0.8Vpp
PBq to 2, 0.8Vpp
INToto 3
0sC1 0.8VpDp
PApto 3 Vgs
PCto PJ Vsgs
TEST
PBgto2 Vss
SCK, s’
iNTptog
RES Vss
PB3 Vgg
PB3 Vgs
0sc1 Vgg
0SC1 384
08c2 {10.4}
0s5C1 See Fig
0SsCc2

0SC1({Fig. 4}  See
0SC1 (Fig. 4) 90

0SC1 (Fig. 4)

. Electrical Characteristics/T5 =30 to +70°C, Vgg =0V, Vpp = 4.5 to 6.0V

“’H**-Level Input Current

“I."-Level Input Current

“H"-Level Output Voltage

liH()

IIH(2)

L)

hL(2)
lL(3)
VOH{1)

VOH(2}
VOH(3)

unless otherwise specified

Output Nch Tr OFF
{Including OFF leakage
current 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
VIN=VSS
IoH=—50uA

loH=—3mA
I[oH=—15mA

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

Port of PU type

{Port Cto J)

0SsC1

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

Port A, B

0sct

{External clock mode)

Port of PU type ~1.3
(Port Cto J)

RES —45
Portof PU Vpp—1.2
type

{Port Cto J)

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

typ’ max unit
+13.b v
VDD v
+13.5 v
+13.5 A
vVpp v
+13.5 v
VoD v
+0.5 v
0.3VpD v
0.26Vpp v
0.26Vpp v
0.9 v
0.3 v
0.25Vpp vV
4330 kHz
(0.92) (uS)
.1, Table 1.
Table 2.
ns
30 ns
typ max unit
+5.0 pA
+1.0 uA
uA
-0.35 mA
-10 UA
Vv
v
v

Continued on next page.'
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Continued from preceding page.

LC6568H . S
min typ max unit
“L-Level Output Violtage VoL (1) loL=10mA, Other ports: PortC,D,E, Fp 16V
ZlgLmax to F2 G, Hp,
L)
VoL{2) 1o 1.=2mA, Each port: PortC,D, E, Fp 0.5 v
loL=2mA to F2, G, Hp,
1, J)
VoLzy Vp=-35V, Port of PD type -33 V
Output Pch Tr OFF (Port K to P)
Output open
Output OFF Leakage 'OFF(1) Output Pch Tr OFF Port of QD type +30 uA
Current VouT=VpD (Port K to P)
I0FF(2) Output Pch Tr OFF Port of OD type -30 uh
VouTt=Vpp—40V (Port Kto P)
Hysteresis Voltage VHYS RES,INTgtos,  0.1Vpp v
SCK, SI, 0SC1
of Schmitt type
{Note 5)
Pull-up Resistance Rpp Vpp: 5.0V Port of PU type 14 k§2
{Port Cto J}
Pull-down Resistance Rpp Vpp: 5.0V Port of PD type 50 200 k&2
(Port K to P)
Current Dissipation Operation mode, Output Nch Tr, Pch Tr OFF, VIN=VDD
IppOP(1) 4MHz OSC VoD 8 15 mA
(Fig. 8)
IDDOP(2) External Clock mode Vop 8 15 mA
384kHz to 4330kHz
iDDST Standby mode VDD 0.05 10 uA
Qutput Nch, Pch Tr OFF
Qutput pin open
VIN=VDD
Ceramic Resonator Oscillation
Oscillation Frequency fcrosc  1/1 (1us) 4MH:z 0sCi 392 4.00 4.08 MHz
(Note 4) 0SC2 (Fig. 1)
Oscillation Stabilizing tCFs Fig. 2 10 ms
Period
Pin Capacitance CP f=1MHz 10 pF
Other than pins to be :
tested: ViN=Vgg
4. Serial Interface Characteristics/Vgg =0V, T, =—30°C to +70°C, ‘
VDD = 4.5V to 6.0V unless otherwise specified min  typ max unit
Serial Clock
Input Clock Cycle Time  tckcy(1) Fig.5 SCK 3.0 s
Output Clock Cycle Time tgogey(2) Fio.5 SCK 64 xTcye s
Input Clock tcKL(1) Fig.5 SCK 1.0 Hs
L'*Level Pulse Width
Output Clock tokL{z) Fig.5 SCK 32xTeye us
“L'’-Level Pulse Width _
Input Clock tcKRH{1) Fia.5 SCK 1.0 us
*’H’*-Leve! Pulse Width
Output Clock tcKkH(2) Fig. 5 SCK 32xTeye us

“H’"-Level Pulse Width
Continued on next page.
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Continued from preceding page.

LC6568H min  typ  max " unit

Serial Input
Data Setup Time ticK Specified for T of SCK, sl 0.5 us
Fig. 5
Data Hold Time 1Kl Specified for 1 of SCK, s 05 us
Fig. 5 :

Serial Output _
Output Delay Time tcKO Specified for J of CK, S0 05 us
Nch OD only: External
1kohm, external 50pF

Fig. 5
Pulse Qutput _
Period tpey Fig. 6 PEO 64 x Teye s
““H**-Level Pulse Width tpH Tcyc=4 x System clock PEO 32 x Teyct10% us
“’L""-Level Pulse Width tPL period, Nch OD only: PEOD 32x Teye+10% Ms
External 1kohm, external
50pF
5. Comparator Characterisitcs/Vgg =0V, T3 =—30°C to +70°C Vpp =4.5V to 6.0V
‘ unless otherwise specified min typ max unit
Comparator Characteristics
tnput Voltage Range VCMIN PI3,PJ1t03 Vgg+1.0 Vpp-156 V
Response Speed TRS 100mV overdrive mode 50 us
Offset Voltage VOFs VeMIN=VSsH.0V to 20 1100 mv

Vpp—-1.5V

(Note 1} When oscillated internally under the oscillating conditions in Fig. 1, up to the oscillation amplitude generated
is allowable.

{Note 2} Average over the period of 100msec.

{Note 3} Operating supply voltage Vpp must be held until the standby mode is entered after the execution of the

- HALT instruction,

The PB3 pin must be free from chattering during the HALT instruction execution cycle.

{Note 4} feFOSC represents an oscillatable frequency,

(Note 5} The OSC1 becomes the Schmitt type when the OSC option is the 2-pin RC OSC or external clock OSC.

(Note 6) When mounting the QIP version on the board, do not dip it in solder.

B No products described or contained herein are intended for use in surgical implants, life-support systems,
aerospace equipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and
the like, the failure of which may directly or indirectly cause injury, death or property loss.

W Anyone purchasing any preducts described or contained herein for an above-mentioned use shall;

O Accept full responsibifity and indemnify and defend SANYQ ELECTRIC CO, LTD, its affiliates,
subsidiaries and distributors and all their officers and employees, jointly and severally, against any
and all claims and litigation and all damages, cost and expenses associated with such use:

@ Not impose any responsibility for any fault or negligence whick may be cited in any such claim or
litigation on SANYO ELECTRIC CC, LTD, its affilates, subsidiaries and distributors or any of
their officers and employees jointly or severally,

W Information {including circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for volume production. SANYO believes information herain is accurate and reliable, but no guarantees
are made or implied regarding its use or any infringements of intellectual property rights or other rights of
third parties.
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Table 1 Constants Guaranteed for LC6568H
Ceramic Resonator Oscillation

I 0sC1 0sG2

4 MHz (Murata) C1 {33pF £ 10%
| CSA4.00MG C2 |a3pF £10%
c ‘Ul ‘ 4 MHz (Kyocera) | C1 |33pF +10%
JL eramic n
€1 ZresonatorCe KBR4.0MS C2 [ 33pF £ 10%
;I; J; 3 MHz (Murata) C1 |33pF £ 10%
CSA3.00MG C2 |33pF £ 10%
3 MHz (Kyocera) C1 |33pF £10%
Fig. 1 Ceramic Resonator KBR3.0MS C2 |33pF + 10%
Oscillation Circuit
Voo
——_ — _' / _________________ Lower limit of
/ operating Vpp
U ov
0SC
AN
Stabilized oscillation

Unstabilized oscillation period
: 1cFs

Fig. 2 Oscillation Stabilizing Period

=< Lower limit of

' ‘ operating Vpp

Vop
0.8Vop
0.25vop

Cres (=0.14F) RES

]
m
w

1

TRes

—

Reset time

Fig. 3 Reset Circuit and Reset Time

{Note 7) When the rise time of the power supply is 0, the reset time becomes 10ms to 100ms at CReg = 0.14F. If the
rise time of the power supply is fong, the value of CRES must be increased so that the reset time becomes
10ms or greater.
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Fig. 4 External Clock Input Waveform

l 0sc1

10SC2)

|

External clock

OPEN

tox oy

(V.18

[T}

Ncx

ICK |

A

Sl

X

X -
Input data
A

X

1CKO

v
50 >§
.

Qutput data

Fig. 5 Serial Input/Qutput Timing

IPCY

X

? 0.7voo

PH

teL

0. 3Vop

Fig. 6 Pulse Output Timing at Port Eg

0.8Voo
0.25Von
Voo

Load circuit '@

]

B0pF

The load conditions are the
same as in Fig. b,
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Table 2 LC6568H

High V't input circuit

Port B3 pin | } bc

Low Vt input circuit

[>o—

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

Y

CPU operatian/stop contral

Y

Port input, OSC circuit control

Ceramic
o2 = resonator L o
—0—3
0s62 0501
PO Pi3
PNI PM2
PNz PM!
) PN3 PMO
Open | |Po0 PL3
POl pL2
PG2 PLI| | Open
PO PLO
PPG PK3
PAD PK2
PAl PKI
4 Pa? PKRO
PA3 vp
PBO Py f—
PB1 PJ2 —t
PB2 P [
Pa3 PJO —
PCO Pi3 —
PC P12 —
PC? PRI} —o
PC3 PIO [—
PDO PGY —
PD1 PG2 p—tg
PD2 PGl —9
P03 PGo —
PED PHO —
PEI PF2 —
PE2 PF1 —
PE3 PFO—
AES
TEST
. g
dlg}
1

Voo

Fig. 8 tppop Test Circuit {f 4MHz)

Table of Osciltation, Predivider Option {All selectable combinations are shown. Do not use any other combinations
than shown below.) Vpp = 4.5 to 6V

Circuit Configuration

Predivider Option

Frequency (Cycle Time)

Remarks

Ceramic Resonator
0SC 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 externa! clock drive is impossible. When using the external clock drive, specify the
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Notes for Program Evaluation
» When evaluating the LC6568D/H with the evaluation chip (LC6595, LC65PG68), the following must be observed.

provide OSC at frequency
specified in catalog.

. 5 Function
g' Item - : - -
O% Mass-production chip Evaluation chip
asc 3 selections (1/1, 1/3, 1/4) by 3 selections (1/1, 1/3, 1/4) available by 2 pins of DIV
divider option pin, 30R4 pin.
{Note) For H version, 1/1 divider DIV pin, 30R4 pin must be set according te option
only is available, specified for mass-production chip.
Ports C, D | Ports C, D can be brought to “H” | Port C and Port D can be brought to “H'" and “L" by
output or “L” in a group of 4 bhits. CHL pin and DHL pin respectively.
level at : CHL pin and DHL pin must be set according to option
reset specified for mass-production chip.
mode
Port PU or OD can be selected bitwise. | Only Nch OD without PU.
output {Evaluation chip-applied evaluation]
configura- External resistor {10kohms) on evaluation board must
tion be connected to necessary port.
PU/CD {Simulation chip-applied evaluation]
Resistor must be connected to necessary port on
application board.
5 | PU PU resistor brought to Hi-Z at “L” | PU resistor, being external resistor, whose impedance
E | resistor output mode {Pch Tr is turned remains unchanged at "L’ output mode.
S configura- | OFF). For mass-production chip, leakage current only flows
£ | tion in Pch Tr at “L" output mode; for evaluation chip,
4 current continues flowing in PU resistor at “L” output
= mode.
=z
Port PD or OD can be selected bitwise. | Only Pch OD without PD.
output [Evaluation chip-applied evaluation]
configura- External resistor (100kohms} on evaluation board must
tion be connected to necessary port.
PD/0OD [Simulation chip-applied evaluation]
Resistor must be connected 1o necessary port on
application board. In this case, load power source must
be also supplied on application board.
Port If the input instruction The input pins with options not selected are in floating
function, | (IP, BP)is executed with port state. That is, the data input from such pins are
port input/ input/output or comparator indeterminate. If the input instruction (IP, BP, BNP)
output or input function not option-selected, | for these input pins, unpredictable data is input from
compara- | “0” is input from the port bits them, Do not use any input instruction for such input
tor input not specified as port input/output | pins.
or comparator input.
0scC [2-pin RC OSC] [2-pin RC OSC)
constants | Catalog-guaranteed constants Different from mass-production chip in circuit design
O -1 in catalog. and characteristic.
& Frequency must be adjusted to OSC frequency of
? mass-production chip by adjusting variable resistor.
<]
E [2-pin ceramic resonator OSC] [2-pin ceramic resonator OSC]
5 Catalog-guaranteed constants Different from mass-production chip in circuit design
Z .

and characteristic.
Wiring capacitance may provide unstable OSC.

Externa! constants must be fine-adjusted according to
service conditions.

Continued on next page.
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Continued from preceding page.

<5 Function
ﬁg Item - - - -
O Mass-production chip Evaluation chip
5 0sC [2-pin ceramic resonator OSC] [2-pin ceramic resonator OSC]
b constants | Feedback resistor is contained. No feedback resistor is contained.
%8 =2 Feedback resistor of 1Mohm must be connected
Z0 externally.
05C OSC frequency characteristic as Different from mass-production chip in circuit design,
frequency | indicated in catalog. and characteristic.
ES, CS must be used to evaluate characteristic in
detail.
Operating | Current characteristic as indicated | Different from mass-production chip in cirucit design,
= current, in cataleg. characteristic.
2 standby The standby current cannot be evaluated in detail.
E_g current However, the standby current can be confirmed
TH roughly in the manner discussed later. Be sure to
S confirm the standby current.
E S ES, CS must be used to evaluate characteristic in detail.
g% Operating )| Supply voltage range as indicated | Evaluation chip must be also used at Vpp=5bVt5% at
veoltage in catalog. which EPROM, other LS| are used.
Therefore, Vpp=5V+5% only can be used for evalua-
tion of mass-production microcomputers.
Operating | Temperature range as indicated in | Evaluation chip and simulation chip must be used at
temper- catalog. 10°C to 40°C for evaluation.
ature .
Port A Input-only port Port A is an input/output common port. Do not use the
- output instructions {(OP, SPB, RPB).
3 When performing evaluation, do not fail to turn OFF
5 the pull-up resistance option switch for port A on the
S evaluation chip board.
g = | Port F3 The PF3 is not available. The PF3 exists. However, do not use the output
>~ .g Even when the output instruction | instruction {OP, SPB, RPB} for this pin. When the
:c:, g (OP, SPB, RPB) is executed, no output instruction is executed and 0" is output 1o the
@ 2 operation is performed. pin, the interrupt circuit is affected.
==
2 8 When the IP instruction is execut- | When the IP instruction is executed, "1 is always
ed “0" is always input to AC from | input to AC from pin PF3. However, “0" is input if 0"
pin PF3. has been output to pin PF3 by the OP instruction.

" The EVA800-TB6568 board and LC65PG68 incorporates an LC6568 evaluaticn IC and a gate array.
Actual performance may differ from evaluation performance because of the gate array which is used to emulate
interrupts and control bidirectional port, PH..

1. Operation

The gate array can go out of sync with the LC6586D/H due to slight variations in the reset rise time. If this oceurs, the
LC6568 evaluation IC will not accept interrupts or PH, port instructions for several ms after program startup.
When running programs, always ensure that interrupts or PH, port instructions are processed correctly.

2. Characteristics
When output driver options have been selected, ports PB.v; 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 voltage equal
to Vpp. Take care that test circuit 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 fotlowing steps.

(a) Confirmation of the standby state

Be sure to confirm whether or not the LS| enters the standby mode when the standby conditions are satisfied.

(i) When the OSC1 and OSC2 oscillation option is selected, confirm on an oscilloscope that the oscillation stops
in the standby mode.

(i} Confirmation by the current dissipation
Remove the EPROM when confirming whether or not the LS| enters the standby mode. The Ipp of the LSI
can determine whether or not the LSl is now in the standby mode.
When the LSI is in the operating mode, more than some 100uA current is transmitted. When in the standby
mode, the current of the Ipp is 150u4A or less if the DIV, 30R4, CHL, DHL. are all set to "“H’* {excluding the
load current). |f the DIV, 30R4, CHL, DHL, ———, etc. are all set to *’L", the current of the Ipp is approxi-
mately 20uA.

(b} Confirmation by the load current

Your program must be designed so that the current is not transmitted to the input/output ports prior to the

execution of the HALT instruction. This can reduce the useless dissipation of the load current at the standby mode

and be confirmed on an oscilloscope.

(i} Design your program so that the current is not transmitted to the output ports prior to the execution of the
HALT instruction.

{ii) Design your program and peripherals so that the input ports and input/output ports are not brought to the
floating state at the standby mode.
If brought to the floating state, current flows in the microcomputer input circuit section, causing more current
dissipation. Therefore, the backup enable time is shortened extremely in applications where the capacitor
backup is used. (For the evaluation chip, there is appreciable current because the option circuit section to
select the port input/output or comparator input is partly in the floating state.)

Ceramic resonator oscillation constants when the EVA800.TB6668 is used

When developing your program using the eva-chip board EVAB00-TB6568, adjust the capacitor value according to the
stray capacitance of the circuit because the ceramic resanator osciflation constants depend on the conditions for
evaluation and the cable length, etc.

Note) When the evaluation chip is used in the 2-pin ceramic resonator oscillation mode, no feedback resistor is
contained unlike the mass-production chip.
* Connect a feedback resistor of TMohm externally as shown below.
Since constants R, C are also differ from those for the mass-production chip, adjust the capacitor value accord-
ing to the stray capacitance of the circuit.

Evaluation chip Mass-pcrt?iguction
LCE5PGES LC6568D/H
Feegdback

osci ree?.i'sié?'" 05C2 0sc1 0502

(IMa}

—AW—p

+—0— +—0—

L Ceramic o2 L. Ceramic .l

c1 C1

[~ resonator ~T l resonator ;rr|:
T T
(i)

(i} ‘

c2

2-pin Ceramic Resonator Oscillation Circuit for
Evaluation Chip and Mass-production Chip
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LC6568 INSTRUCTION SET

Symbol Dascription
AC : Accurnulator M{OP} : Memory addressed by DP { 1,1 ]:Contents
ACt : Accumnulstor bit P(DP | :Input/output port addressed by DPL - : Transfer and direction
CF : Carry flag PC 1 Program counter + : Addition
CTL : Control register STACK . Stack register - : Subtraction
DpP : Data pointer ™ ! Timer A AND
E 1 E register TMF : Timer [internall interrupt request flag v ‘OR
EXTF : External interrupt riquest flag At, Ha, La : Working register v : Exclusive OR
Fn :Flag bit n ZF : Zero flag
M :Memory PIBFL)  : Pseudo input/output port specified by DP|,
< .
H . Instruction cods g|8 ) Status flag
a Mnemonic €% Function Description Hoctad Remarks
i D:B:05D4 03000 @ | aftect
g CLA Clear AC 10000001 |ac~0O The AC contents are cleared. 7E e
5 CLC Clear CF 1110|0001 |Y])ICF~0Q The CF contents are cleared. CF
E |s1c Set CF 1 vt looo ] |cEe Tha CF is se1. cF
5 |cma Complement AC 1T Y100 || AC —TAD The AC contents are complemented, ZF
5
E INC Increment AC OO0 | 1T 1 Q|1 |1]|AC+—lAC)+ The AC contents are incrémonted +1. ZF CF
E DEC Decrement AC 0 01 1 1 1 |1 |1 [|AC +~(AC)—1 The AC contents are decremented -1, ZF CF
H Rotale AC leflt | ACo—(CF1 ACh+1+— The AC contents are shifted Jeft through
RA BRI F F
E L through CF 0rool000 (AC). CF +~ (AC 1} the CF, *c
E TAE Transler AC to E Qo000 (00T 1 [1]1[|E—1AC) The AC contents are transferred to the E.
< [xae Exchange AC with € [0 0 0 0 |1 1 0 1 |1 [1 [{aC=(E) e coarents and tha E conants are
H INM trherement M CO1 Q|1 1 10|11 MDP —[MDPI]4+t | The MIDP) contents are incremented +1. | ZF  CF
]
E DEM Decrement M 00101 5 11 |1 |1 |MDPI—{MDP})=1 |The M(DP| contents are decremanted =1, | ZF CF
c A single bit of the M(OP) specified with
€ E|SMBbi | Sel M data b 0000 |1 0BBo|1 |1 [MDP. BiBgl—1 B1B i
: g 1Bg is set.
2 A single bit of tha M{DP) specified with
Eg AMBbit | Reset M data b [0 0 1 O (1 0 BiBojt |1 IM(OP.B18g) <0 BBy is reset. ZF
R Binary addition of the AC contents and
AD Add M to AC 011 0[000Q0 /|1 |1 |AC—AL +(MDP)) |the M(DP] contents is perfarmed and ZF CF
the result is storad in the AC.
- Binary addition of the AC, CF contents
ADC Add M to AC with CF [0 ¢ 1 0. [0 0 0 o [1 |1 |ACTIACH+HIMIDRY) | e MIDP) contents is perfarmed and | 2 CF
+ICF} the result is stored in the AC.
DAA Dearmal adiust AL |y g gy y g |1 |1 ]ac—HACH 46 8 is added to the AC contents. 7F
n addition
DAS Decimal adjust AC 1110|100 || |ac —a 410 10 is added to the AC contents. Fds
i sublraclion
The AC contents and the M{DP] contents
s EXL Exclusive or M 1o AC]|1 1 1 3+ [0 1 0 1 |1 {1 |AC~{ACI v [MIDP}) iam ﬁx%ugive-OHed and the result is stored| 7 F
¥ n the 3
|5 Thes AC contents and the M{DP} contents
£
¥ AND Angd M 10 AC 1T 1 v 001yt |1 )1 |[AC—{AC} A[MIDP)) nArEANDad and the result is stored in the | 2F
‘& The AC contents and the M{DP) contents
g OR Ot M 10 AC 1110350001 [1]1 |AC—(ACIV [M(DP}) :\%Oﬂedardtheresult is stored in the ZF
-] .
E The AC contents and the M{DP] contents
] M Compare AC wuuh MY 1 4 1 |10 1 1 |1 |1 M{DP) } 4 { AC) 41 are compared and the CF and ZF are ZF CF
e set/reset,
% Comparison result CF ZF
2 (MiDP)) =ty | 0 0
° MR =(a0) | 1 1
| (MIDP)] <(AC) 1 0
£
E Slaltn The AC contents and the immediate
] C) data Compare AC with QO O[T 100 |2]|2 a2l +tAC)+1 deta I3| 110 Bre compared and the ZF ZF CF
immediate data 0 YOO [lalznrig 210
and CF are set/resat.
Comparison result CF 2F
lalahhip>(AC)] © 0
1302 1y 1 =(ACH| 1 1
13170, IgZ (ACH] 1 0
Compare DPL with 00101 1 00 (2[2[tOPOwigislylg The DP| centents and the immediate
CLI data ZF
immediate data C 101 [lalalalg data IJI2I1I0am00mDared_
Load AC with The immediate data l4l51,1p is Yoaded in
L1 gata \mmediate data PLOO [txialalg [V ] JAC—I13la2]1g the AC. ZF *1
S Store AC to M 0 CO[00 Y Ot [MDP e AC The AC contents are stered in the M{DP).
L Load AC lrom M ¢} 10|00 0 1 |1 )1 ]|AC ~[MDP} The M(DP) contents are loaded in the AC.| ZF
: — The AC contents ard the MIDP] . The ZF it s
g [*M o Exchange AC with M.| 1 VO[O MMiMT (2 KAC)S (MIDP)) contents are exchanged and then the ool
s then modity DPx 0Py +—(DPy ¥ DPy contents are modified with the ZF remit of DPy)
E’ with immediate data OM M Mg contents of {DP) ¥OMoM My, ¥ OMaM) My,
B [x Exchange AC wih M |1 0 1 00 0 0 0 |12 [¢aCt=(MOP)) The AC contents and the MIDP} contents et
. are exchanged, ZF Py, contants at
% the time of Rl
tion expoylion,
= — The AC contents and the M[DP] Tha ZF 1 sotse maet
E X1 Exchange AC with M1 1 1 1 [1 1 1 0 1|2 [1AQ) = [MIDP}) contonts are axchanged and then the ZF _wmm;:‘;l;"
] then increment DP, DR —{DP L) 41 DP| contents are incremented +1. roltol DR +1)
- The AC contents and tha MIDF) CHEYT
X0 Exchange AC with M1 1 1 1 |1 11 1 1112 |(AC) = (MIDP) ) contents are exchanged and then tha | ZF socording 1o the
then decremeni DP, DPL —iDPLI—1 DP| contents are decremented —1, ramh ot OP -11.
" - The contents of ROM sddressed by tha
RTBL Read table data lrom[0 1 1 0 |0 0 1 1 |1 ]2 [aC E—ROM —-—| PC-whose-low-ordar 8 bits are replaced
program AQM tPCh.E. AC) with the E and AC contents are loaded in
the AC and E.
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W [PIDPL titg) ) =1

immediate data PP P! aP3PaP Py
within the same page occurs.

. tnstruction code ¢z Status flag
a Mnemanic £|g Function Description FHocted Remarks
E 07D5D5Ds {03001 0p (%[O affect
g LDZ data)iLoad DPuwith Zetoand|1 0 0 O [iniz 01 1n |1 |1 |DPr =0 Th!.DPH l.nd DP are Ioldndwithqond
g DPL wih immediate DPL =131z 10 the immediate data 15151l respectively.
‘ E dana respeciively
= | LHI data|Load DPu with 0100 Izlalrig V| |DPu—1l3lzl1lg The DP is loaded with the immediate
2 immediate data data [313111g.
]
2 |'No Increment  DPL 11 o1 11 ¢ |1 |1 [DP—({DPH The DP_contents are incrernented +1, ZF
[
g | DED Deciement DPy 11y Q0|1 v 1 1 (1|1 |DPL+—(DPF)—1 The DP|_contents ara decremented —1, ZF
,E TAL Transfer AC to DPy t 11 1o 1 [ DR —tAD) The AC contents are transferred to the DPL
8 [Tia Transier DPLto AC L1101 00 1 |1 |1 [AC—({DPL] The DP| contents sre trensferred to the AQ z¢
L]
& | xan Exchange ACwihDPw |0 0 1 0 [0 0 1 1 |1 |1 [{ACI S (DPw) e racanents and the DFy, contents irg
c XAt Exchange AC wnh [AT] The AC contents and the contents of
5 A K 1 111 Hiac sia working register At are exchanged.
5 :A? working tegster &1 1 : : g g ?i 3 g 1 Iy :Ag: “:A?: At is assigned one of Ag. Aq. Ag, Ay
3 1 : = ing to Tytg.
2 | xaz Vot 0 f1 0000|111 |iAD S(Az accarding to 1yt
£ XAJ 1o fr oo 0|11 [IAC FiA
i The DPy, contents and the contents of
E XH:O Excl’l\‘ange P with . .-a--: T . working register Ha are exchanged,
By X working register Ha 1111 ;0100 {DPH) :( ) Ha is assignad sither of HO or H1Y
g-% XH1 11 11130 0 |1 )1 |(DPH SHHD according to a.
e The DP| contents and the contents of
S % XLa Exchange DPL with W2 - warking register La are exchanged.
= &l xLO working register La Vo1 foigio 0 (DP LY SLOY La it assigned either of LO or L1 according
XL TV 1 1 |0i1:0 0|1 |t [(DPL SiLT) taa.
2 | 5FB lag|Ser tlag bu 0101 [BaB2@iBo|1 [1|Fae The flag specilied with B3B;BBg is set.
2
G
£ |RFB flag| Reser flag but C 00 1 (BaB2BiBo|! |1 [Fn «0O The flag specified with BaBoB By is reset. 75 Tha tiage ace divid:
E wd into 4 groups of
E Fo WaFy Fylo
2 Fy Py Fp Fyy
5 10 Fyg.
a The ZF iv setfremut
k] acarding to the &
£ bits inciuding &
g lir.‘b bit spacified
with the immadists
w dita ByBy8,0,
JMP ader [ Jump i the current [0 1 1 0 §1 PuPsPei2 |2 | PCe—PCn{ or PCn ). |#AJjump tothe address specified with "é“j'“*""_ nnd
bank P3PgP5Pa|PaP2PI Py PioP9Pg P7 Pg P5| the PCy 3 PCyq {or PCyy) and et oo
P4P3P2P | Py immedrate data PyoPgFPgF7PsFg vely, (he bank in
P4P3P9P1Pg occurs. changed. . .
| — A Jump to the address specified with
JPEA Jump nothe corent|d 1 11T @1 011 PCrvo —{E AL the contents of the PC whose low-order
e page mod fied by E B bits are replaced by the E and AC
g and AC contants occurs.
‘E‘ CZP addr | Call subroutine 1nthe [1 O 1 1 |[PaP2P1Pp(1 |1 |STACK —{PCi+1 A subroutine in page O of bank O is called.
£ Ze1G page PCn~g.PC1 ~0 —0
2 PCs~2+PaP2P1Pg
=}
E CAL addr [ Call subrouting mthe [1 0 1 O |1 PwPsPg (2 [2 | STACK+—(PC}+2 A subroutine in bank Q is called,
'a zero bank P1PsPsPa [P3P2P1 Po PCif~0 =~ QP gPaPBP;
'EEI PsPsP4P3P2P1Po
3 |RT Return from subtounne 10 1 1 001 ¢ (1]} [PC~—{STACK} A return from a subroutine occurs,
RTI Return drom wnterrupt [0 G 1 O |0 0 1 ¢ |1 |1 | PC—{STACK) A return from un interrupt service routine | 7¢ CF
routine CF ZF «—CSF.Z5F Gocurs.
BANK Change bank Tt v o0y teen e~ (P The bank is changed. {Effective only
9 (e when immedialély followad by the JMP
instruction) The pseude /0 port is
specitied. (Effective when immediately
followed by the IP, OP, SPB, RPB,
BP, BNP instruction)
SB Set bank 0110001 it |l |PCaPCh—nlo The bank is changed.
Effective only when used immediately
before the JMP instruction.
BA1 addr | Branch on AC bl C 1 11|00 titg|2|2]|PCr-oe P1Pspspa|)fasinglebit of the AC specified with Mnamanic it BAQ
P1PgP5Pa|P3P2PI PO P31 P3P 1Pg the immediate deta tity is 1, s branch o BAD scconding
p _ 1o the address specifisd with the immediata to tha wriueof 1.
it ACH=1 data P7PePeP 4P PR Py within the mme
page occurs,
. — It a single bit of tha AC specified with 7 ic i ANACQ
BNAI addr| Branch on no AT pit [0 0 1 116 Glalg|2 (2| PC7~0~—P7PePsPa the immediate data t4t; is 0, 8 branch to mm‘-::wim
P1P6PsPa|PaP2P1Po P3P2P1PC | the address specified with the immediate 10 1h calua of 1.
B it ACt=0 data PyPgPgP 4P3PoP Py within the same
% page ocours,
s BMI addr | Branch on M biy 0t 11|01tz |z]PCr~0-PrPsPspa [T asingle t?i“’;‘h‘ MIDP} spatifiodwith Mnemanic is BMO to
PiPsPsP p tha Immediate dita tytn s 1, abranch to . BM) socording to
£ 6P PalPa 2P Po PaPzPiPo the address specitied \\Pnh the immediats e v of 1
8 1t (MOP.1110))=" | data PyPgPP 4PaPoP 1Py within the sarme
& Poge oceurs.
- If & yingls bit of the MIDP} specilied with < is BNMO
BNMt adr:lr Branch on no M bt OC 1 1|0 1ttg|2]2|PCy~o~—P1PsP5Pa the immediate data tyt b 0, a branch to :ﬂ;'::::w e
P2PePsPal P13 P2 P1 Po PaP21P1Po | yhe sddress specitied with the immediate 1o the vakia of £,
1 [MIDP.t 1t o J=0 | dats PyPgPgP P3P oP Py within the same
page accurs.
n PCy -~ Ps P II"I single bit of port I’(DPLI speclfied
BPt adar | Branch on Port bt 011110 tp‘ lPo 22 tr~o :TESPSPG with the Immediate data 14t is 1, Q‘r"}'lﬁﬂ::'lff:.
P2 Pg Ps Pa[ PaP2P1 Py IP2P1F0 | branch to the address specitied with the iyt e,
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Instruction code

cytle is consumed.

'E ¢l &
En Mnemonic 4 Function Description Suatus flag Romarks
13 |0706 05 D4 [Da B2 01 By | 2|2 atected
Pt addr nch P PCr -0+ P1PgPs P If & single bit of part P(DP, } specified » ic it BNPO 1
BNPU & Branch on no Port bit g g :; :__‘ ; gt‘; to2 |2 Cr~o E)PGPSP‘ with the immediate data t ‘l(.} is 0, a ummmm'Wm *
7Ps Py Fal Pa P2 &1 Po 3P2P1Po | branch 1o the address specifind with the the vikia of .
f[PIOPL. 1110 ]=0 |immedists data P;PgPEPaPPoP1Py
within the sime page oceurs,
) - If the TMF is 1, a branch to the
BTM addr| Branch on timer 01 1 111100 {2|2|PCr~p=P7PsPs5P4 addren itiod_with the  immediate TMF
P1PsPsPa[PaP2PyPo PaP2P1Po |data PyPgPGP 4PaPoP;Pg within the same
i TMF=1 page occurs, The TMF is reset.
then TMF «—Q )
BNTM addr| Branch an oo 1imer co 1 - B1PeP T thé THMF 1s 0, a branch to th
r| Branc oy perspe toams a2 2T T RIPE PP hagaren specitind with the mmedinte| "MF
1PePsPa [PaP2P 1 Po 1PzPyPo dmP7PGPSP4P3P2P1PDwi1hin|hosamu
i1l T:‘IF= ¢ page occurs. The TMF is resat,
then TMF 0
Bl addr | Branch on interrupl 01 v 1t 101 [2]2]|PCr-0—PrPgPsPy ::\elro‘:ldfe:(sﬂ;ei‘ifii ;it:m{‘hc:' to EXTF
FiPsPsP4|P3P2P1 Py P3P2P1Po |immediate data PyPePEP4PaPoP P
it EXTF =3 within ths same page occurs. ThalE)?TF
then EXTF =0 is reset, R
E T
& | BNI aqdr | Branch on no imerrupt (O C 1 1 (1 1 0 1 |2 |2 [PCro—P7PsPsPa {La‘%drEefsT':pe::‘i'iE& :m:"t"’f: o EXTF
5 PyPsPsPa [PaP2 P Pp PaP2P1 Py | inmediate deta PPgPsPaP3PoP 1Py :
B it EXTF=0 within the same page occurs, The EXTF
5 then EXTF —0O is reset.
o
& : If the CF & 1, a branch to
g | BC add Branch on CF O 1 1 v |r vy 1|2 2 |PCrep—=PrPsPsPa e d
& PP PsPs [P3P2F) Pg N the address specified with the
immediate data PyPgPSPPP4P Py
i CF=1 within tha same page occurs.
BNC aadr | Branch on no CF 00 1 141 1111217 PCrgePrPsPspa [if The TP 0w branch
PrPePsPa|PaP2PPo P3P2P Po |immediate dama PyPgPgPaP3PaPiPy
it CF =0 within the same pages occurs.
BZ addr | Branch on ZF 011 111110122 |PCro~PrPePsps |If the ZF i T a branch to
P1PsPsPs|PaP2P 1 Pg P3P2P1Po |immediate data P1PgP5P4P3PaP Py
it ZF =1 within the same page occurs.
BNZ addi | Branch on no 2F 001 1|1 1 10 [2]|2]|PCro=P1PsPsPy tlltm ﬂ:drﬂ: i;ec?(iodn :i:;nc?hetn
P2PsPsPe P3Pz P1 Py P3P2P Po limmediate detz P7PgPgPaPaPaPyPg
W ZF =0 within the same page occurs.
F h ' 1 ] g — If the flag bit of the 16 flags specified i i
BFn addr | Branch on flag b 5 ; E ;3;2;‘20 2|2 [PCr-o P’gs;'ﬁ:d with the immed inte data nynqnyng is 1, ::::::c;v;?\:?om
7PePsPa|PaP2PIPo PaP2F Po |4 branch to the address specified with the tha vlug of n,
i Fa=1 immediate data PaPgPcP4PaPoP1Py
within the same page occurs.
If the flag bit of the 18 1lags specified
+ Sp— ic i
BNFn addr| Branch on no flag 1o fanz o 212 [PCr-0=PrPePsPa | L e mmediate dats n3ngnyng is 0, o G5 meohaing
D1t P;PsPsPa|PaP2P1 Py P3P2P1Po | abranch to the address specified with tha 10 the value of 1,
i Fn=0 immediate dote PaPgPeP P PP, P
Al 7765 4 3"21F0
within the sama page cceyrs.
g |P Input port to AC 00 1100 |11 {AC=[P{DPL) Port PIDP ) contents are loaded in the AC. 7f
o
E op Outpul AC 10 pon 1 C 00|11 |PIDP—(AC) The AC contents are outputted to part PIDP ).
& [5PB ot | Set port bt 0000|018 80| [2|POPL BiBoy—1 |Asinwlabitin port PIDP  specified Witk Woao i nmriron
£ the immediate data B 4By is set. i executed, the €
s contents are
.a deiroyed.
k-1
S [RPB bit Aeser porr bit 0010101 B1By[1|2]PI0OP. Bi1Be) —0 |Awnglebitinport PIDP | specified with | ¢ Whar i inruction
F the immediate data B48g i1 reset. " exacuted, he £
E . aslenin gy derroyed |
SCTL b | Set conirol regsier [0 C 1 O |1 1 0012 |2 |CFL—1CTLIV The bits of the control register tpacified
with the immediate data B,B,B,8, a
bit( S 1000 [B3Bz8rBo BIB2B: B0 | ser. 3T2% 1R ore
RCTL bur | Resat control register |00 £ O |1 1 0 0 212 |CTL =I1CTLI A The bits of the control register specified | 5
4 — th th ta B,B,6 .8, are
g Bt S 100 1 |BIB2E 8O B3B15 By |rey e immediate data 53828484
e
The E and AC contents are Icaded in the
1 —
? WITM [ wrte  timer 1 1froor vy 1& (E.ldiACI timar The TME e TMF
2 .
& |HALT Halt oo oo e [Han All operations stap.
NOP No operalion 0000|000 o0 |1|No opeation No operation is performed, but 1 machine

“1 If the CLA instruction s used consecutively in such a manner 83 CLA, CLA, ————n,
the first CLA infiruction only is effective and the following CLA instructions are changed
to the NOP insructons.  This is also trus of the LI instruction.
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