| Ordering number:EN2412A |

CMOS LsI

No.2412A | LC6568D, 6568H

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

The LCG6568D/H are single-chip 4-bit microcomputers that contain an 8K-byte ROM, 1K-bit RAM, and have 64 pins.
The LC6568D/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-bit
serial input/output function and burst pulse output function. Each of the 28 pins for input/output common ports
contains a driver with a withstand voltage of 16V max. and a drive current of 15mA 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 LC6568D/H can be also
widely used in applications where no fluorescent display is provided.
The LC6568D/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 alsoc made easier-to-use in the standby function.

Features
e Instruction set with 81 instructions (Common to the L.C8500 series)
e On<hip 8192-byte ROM, 1024-bit RAM
e 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/B bits program-selectable}
1/0 ports: 67 pinsin all

Input ports 8 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.
¢ Interrupt function :
Timer interrupt: 1 line
INTO to 3 pin or serial 1/0 interrupt: 1 line
Stack level: 8 Jevels (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
e Standby function: Standby function provided by the HALT instruction, Provides the function to absorb the OSC
stabilizing time in the ceramic resonator mode.
e Supply Voltage: 4 to 6V (D version)
4.5 to 6V (H version)
¢ Package: DIP 64 shrink type, QIP64A
e Evaluation LS): LCB6595 {Evaluation chip) + EVABD0-TB6568 (Evatuation chip board),
LC65PGHE8 (Piggyback)
e 4-channel comparator input
e 4-channel external interrupt input (1 vector}
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LC6568D, 6568H

Development Support Tools

The following development tools are available.

1. Document support

2. Software support

3. Hardware support

Oo

Documentation LC6568 User's Manual

Development Tools User's Manual, EVA800-LC6568

MS-DOS (Note) for the host system and cross-assembler software

i. Host processor control program

ii. LCB5S.EXE cross assembler

Evaluation chip: LC6595

Piggyback microcomputer: LC65PG68

Emulator: EVA-800 or EVA-850 emulator and evaluation boards

¢ Host processer control program
o LC65S.EXE cross assembler

User's application board

Fig. 1 Appearance of Development Support System

EPROM
2764,

27128
4’—\\'

<

Piggyback
LC65PG68

Fig. 2 Piggyback {For Program Evaluation)

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

No. 2412-2/31



LC6568D, 6568H

Pin Assignment 08C1,08C2 : C, R, or ceramic resonator oscillator for 0SC
PADto 3 : Port for input only Ap3
PBp to 3 : Port for input only Bo-3
PNo [T] 0 4] voo PCoto 3 : Input/output common port  Cp.3
PNy [ 63) PM; PDg to 3 : Input/output common port  DQ.3
PNz [3 2] PM: PEgto 3 : Input/output common port  Eg.3
PN3 [4] [51] PM: PFoto 3 : Input/output common port  F(.3
Poo 5] [50] PMo PGpto 3 : Input/output common port  Gg-3
Po: [6] (58] PLs PHo : Input/output common port  Hg
POz 7] [58] PL2 Plgto 3 : Input/output common port  10.3
POs [B] i57] PL Ploto 3 : Input/output common port  Jg-3
PPo [9] [56] PLo PKgto 3 . Port for output only Ko-3
Pao [ic] [55] PKs PLoto 3 : Port for output only Lo-3
Par (11 [5¢] Pk PMg to 3 : Port for output only Mo.3
PAz [12 e e PNQ to 3 : Port for output only No-3
Pa; [13 52] Pko POpQto 3 : Port for output only 0Op-3
PBo/iNTO [14] 51 vo PPg : Port for output only Po
PB:/INTT [15] |50) PJ3/CMPE3 Sl : 4-bit/8-bit serial input port
—— LC6568D/H . , ,
PB./INTZ [1§] [49) Pu2/OMPB2 o) : 4-bit/8-bit serial output port
PBa/INT3 [17] [48] PJ1/CMPB1 SCK : Input/output for serial clock
PCo E E PJo/REFB INTQ to 3 : Interrupt request input
pc: [19] [46] PIs/CMPA Vp : Vp pin
PC2 [20) 45) P12/REFA RES : Reset
pcs (2] M TEST : Test
PDo (2] @ P CMPA : Comparator A input pin
PD [23] 42] PGa CMPB1to 3 :Comparator B1 to 3 input pins
PD, [22) 1] PG2 REFA : Comparator A reference voltage input pin
PO [25] [26) PG REFB : Comparator B reference voltage input pin
PEo @ 35] PGo - .
PEy [27 [38] PHo
PE. |28 37) PF2/50K
PEs [29) 36] PF1/S0
TEST (30 [35) PFo/sI
Vss 3 34 ﬁ-E_S . .
osc1 [ 0502 Package Dimensions 3071-D64IC
(unit; mm)
54
SSc822z2 R3S 0T 1
gaocaogda=oatanad ,m
RN NN AR o .
pp, —| 16463626160595857565554535251 5043B .
PAg 7 2 47" PK3 b
|F3’21 3 /B PR 1—
PA:_ 5 :3 r EE:; Y] Tm  SANYO: DIPE4s
PBo/INTD —] 6 43+ Vp . .
PB/INT1 — 7 LC6568D/H 42— PJ1/CMPB3 Package Dimensions 3057-Q64A1C
ggz;% — 3 41 |- PJ2/CMPB2 (unit: mm)
3 — 40 |- PJ1/CMPBI
PCo —[10 QIP64A k] o PJ;/REFB 0.0 ‘
ggv - }; 38 [~P)3/CMPA o o Lo
2 — 37 |~P12/REFA A
PGy {13 pr et T I
PDo —{14 35 |=Plo | 0.t
o iEee, o SRR ARAAARR -
PPz 1818102021 2203242526 272820303133 [~ P2 —— e
TTTTTITTTITTTITOTTT == =
MO = N M oy N Y © O ~ ——
SEeddn e aokEc s =] =
= [eY=) \o TR — e
Lobo b f— ——
aoan gg E::'==
= =
Note: When mounting the QIP version on the board, = —G} ==
do not dip it in solder, ¥ T J' — 17
TR

SANYO: QIP64A

EAL)
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LC6568D, 6668H

System Block Diagram

M
(256X 4) Fe ,8:‘9":‘( X
........ (8K
TR STACK | )
::) e STACK2
PBo-3 Port B 4
Z_LI-D STACK3
L STACK4
PCo-3 (::>Pon o@ 3 op STACKS (R I/DEC
o STACK6
2 STACK?
STACKS
PDo- p
0-3 CD ort D<:> JL {) b
L System Bus
PEo-3 @Pon E(::>
1 |
STS
PFo-2 E AC ™ || eTL
<:::>P°" FC:'\> oF | zr [exte[TmA
Serial Serial
MOSe model
Serial register ragister
so {5 |2 aa
4bit/8bit |register /8 Bus
; Serial @ ‘ @ 0 0SC1
4bit Shif‘l Part  |{Port]] Port Port 0s¢C 0 0SC2
register G H | J
Sl o—d—7F - 1 @ —oRES
— 4bit/Bbit ~——0 TEST
0 . PGe-3 PHo  Plo-a PJo-a ~—0 V00
Pl /CMPA ©—=] COMP -0 Vss
Plo/REFA 0—mf O : 70 Bus —o Ve
PJy/ CMPB1 O—={ noMmP ﬁ 8 @
_— 1
: Port Port Port Port Port Port
PJz / CMPB2 o~ COMP K L M N 0 P
s FYENy! IR
PJs / CMP
s B3 o—"comp PKos PlLo3 PMoa PNos POpas  PPo
PJo/REFE o 3 L
RAM : Data memory ROM : Program memory
F : Flag PC : Program counter
WR : Working register INT : Interrupt control
AC : Accumulator IR : {nstruction 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 : Oscitlator TMF : Internal interrupt request
™ : Timer INTF : Interrupt request flag
STS : Status register INTEN : Interrupt enable flag
(Note) SI, SO, SCK: Common to PFqto PF2

INTg to INT3: Common to PBg to PB3

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

No, 2412-4/31



LC6568D, 6568H

Pin Description

Pin Name |Pins 1/0 Functions Options During Reset
VpD 1 Power supply
Vss 1 - B B
05C1 1 Input | e Pin for externally connecting R, | {1) External clock input
C or a ceramic resonator for (2) 2-pin RCOSC
system clock generation. (3} 2-pin ceramic
0sC2 1 Output For the external clock mode, the resonator OSC
OSC2 pin is open. (4) Predivider option -
1: No predivider
2: 1/3 predivider
3: 1/4 predivider
PAQ 4 Input Input port Ag to 3
PAq (Low-threshold input)
PA2 4-bit input {IP instruction) - -
PA3 Single-bit decision (BP, BNP
instructions)
PBg/INTp 4 Input Input port Bgto 3 o Individual inter-
PB1/INT; 4-bit input (IP instruction) rupt flag (INTOF
PB2/INT2 Single-bit decision (BP, BNP to INT3F): Reset
PB3/INT3 instructions) e Individual inter-
Standby is contrelied 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
INToto3
Program-selectable
{1 interrupt vector, 4 senses)}
PCg 4 Input/ Input/output common port (1} Open drain type e “H' output
PCy Qutput Cp to 3. output o “L” output
PCo 4-bit input {IP instruction} (2) With pull-up (Option-select-
PC3 4-bit output (OF 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
Output {("“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.
PDg 4 Input/ Input/output common port Dg | Same as for the PCq to 3. | Same as for the PCq
PD1 Output 0 3. 10 3.
PD2 The functions, options are the
PDj3 same as for the PCq to 3.
PEp 4 Input/ tnput/output common port Eg | (1) Open drain type “H’ output
PE1 Qutput 10 3. output
PEo 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.
Single-bit set/reset (SPB, RPB
instructions)
PEQ: With burst pulse {64Tcyc)
output function

Continued on next page.
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LC6568D, 6568H

Continued from preceding page.

Pin Name | Pins 1/O Functions Options During Reset
PFg/SI 3 | Input/ | e Input/output port Fgto 2 Same as for the PEg to 3. | Sample as for the
PF1/50 Output The functions, options are the PEp to 3.
PF2/SCK same as for the PEg to 3. Serial port: Disable

However, no burst pulse output
function is provided.

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

PGp 4 input/ | e Inputfoutput common port Gg | Same as for the PEg to 3. | Same as for the PEg
PGy Output t0 3. to 3.

PG2 The functions, options are the

PG3 same as for the PEg to 3.

However, no burst pulse output
function is provided.,

PHo 1 Input/ | e Input/output common port Hg. | Same as for the PGg to 3. | Same as for the PGp
Output The functions, options are the to 3.

same as for the PGp to 3.

This port consists of a single bit.

Plp 4 Input/ | e Input/foutput common port lg | Same as for the PG to 3. | Same as for the PGg
Pl Output to3. 3.

Pl2/REFA {Port input/output option

Pi3/CMPA selected mode)

The functions, options are the
same as for the PGp to 2.

2 Input | e Comparator input option
selected mode

REFA: Comparator reference
voltage input

CMPA: Comparator input

PJo/REFB 4 | Input/ | e Input/output common portJg | Same as for the PGg to 3. | Same as for the PG

PJ1/CMPB1 Output 10 3. 10 3.
PJ2/CMPB2 (Port input/output option
PJ3/CMPB3 selected mode)

The functions, options are the
same as for the PGg 10 3.

o

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

Continued on next page.
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LC6568D, 6568H

Continued from preceding page.

Pin Name | Pins 1/0 Functions Options During Reset
PKg 4 | Output Qutput port Kg to 3 (Segment | {1} Open drain type “L* output
PK1 driver output} output
PK2 e 4-bit output {OP instruction) {2} With pull-down
PK3 * Single-bit decision {BP, BNP resistance
instructions) s (1), (2):
Single-bit set/reset (SPB, RPB Specified bit by bit.
instructions)
PLg 4 | Output Output port Lg to 3 (Segment | Same as for the PKg to 3. | Same as for the PKg
PLy driver output) to 3.
PLy The functions, options are the
PL3 same as for the PKp to 3.
PMp 4 | Output Output port Mg to 3 (Digit Same as for the PKg to 3. | Same as for the PK
PM1 driver Cutput) to 3.
PM2 The functions, options are the
PM3 same as for the PKg to 3.
PNp 4 | Output Output port Ng to 3 (Digit Same as for the PKg to 3. | Same as for the PKg
PNj driver output) to 3.
PNo The functions, options are the
PN3 same as for the PKp to 3.
POp 4 | Output Qutput port Op to 3 (Digit Same as for the PKg to 3. | Same as for the PKg
PO driver output) to 3.
PO2 The functions, options are the
PO3 same as for the PKp 10 3.
PPp 1 | Output Output port Pg (Digit Same as for the PKg to 3. | Same as for the PKp
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 resetinput
For power-up reset, 'L’ level _ _
is applied for 4 clock cycles or
more.
TEST 1 Input LSI test pin
Normally connected to Vgg - -
Vp 1 - Power supply pin for pull-down
resistance - -

No. 2412-7/31



Predivider Option

Option Name Circuit Conditions, etc.

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

£ 5 do not exceed 1444 kHz.
L o8 {LC6568D)
o EZ o The OSC frequency, external clock
8 & do not exceed 4330 kHz.
(LCB568H)
¢ Refer to Table of OSC, Predivider
Option (Table 2).
2. 1/3 predivider e Applicable to only 2 options of
: fosc external clock, ceramic resonatar
5 |fosc 3 I 0sC.
£ [730re | BB e The OSC frequency, external clock
o | ldivider T Eg do not exceed 4330 kHz.
o) k= e Refer ta Table of OSC, Predivider
Option {Table 2).
3. 1/4 predivider e Applicable to only 2 options of
external clock, ceramic resonator
Zlse 22| 0sC.
% V4 pre] o% e The OSC frequency, external clock
Q divider £ § -do not exceed 4330 kHz.
g ko » Refer to Table of OSC, Predivider

Option (Table 2).

No. 2412-8/31



LC6568D, 6568H

Oscillator Circuit Option

Option Name

Circuit

Conditions, etc,

1. External Clock

0SC1
n

Input: Schmitt type.

2. 2-pin RC OSC e Input: Schmitt type.
3. Ceramic Ci 0sC1
Resonator H
0sC Ceramic R
resonator 0S02
H
c2

{Note) High-speed version: Ceramic resonator OSC option or external clock option only




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

For 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 PortsC,D,E,F,G,H, I,
output {>‘

=

Jg

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

2. Output with
pull-up
resistance

3

PortsC,D,E,F,G,H,I,J
{Note) Not applicable to PI2/REFA,
P13/CMPA, PJo/REFB, PJ{ to

parator input function option
selected mode

3/CMP1 to 3 ports at the com:

3. Output with
pull-down
resistance

RD

vp

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

No. 2412-9/31



LC65680, 6568H

Port input/output
Comparator input

Option

s For six ports of PI2/REFA, PI3/CMPA, PJg/REFB, PJ1/CMPB1, PJ2/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

P Ji~3 /CMPB 1~3

Pin Circuit Configuration Conditions, etc.
Pl2/REFA Selection of {b) port input/output
Piz/CMPA option permits either of the two port
PJo/REFB output type options (OD, PU) to be
PJ¢/CMPB1 selected.

PJ2/CMPB2
PJ3/CMPB3
SW b
[ ©. 0
(P12/REFA)
P13/CMPA
(P Jo/REFB}

Option

swW

Port inputfoutput option

Comparator input option

{Note) Selection of option for PI3/CMPA provides automatic selection of option for PIo/REFA.
Selection of option for PJ1/CMPB1, PJ9/CMPB2, PJ3/CMPB3 provides automatic selection of option for

PJo/REFB.

No. 2412-10/31



L.C6568D, 6568H

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

Maxumum Supply Voltage

Output Voltage

{nput Voltage

Input/Output Voltage

Peak Output Current

Allowable Power Dissipation

Operating Temperature
Storage Temperature
Average Output Current

2. Allowable Operating Conditions/T, =—30to +70°C, Vss =0V, Vpp =4.0 to 6.0V

Operating Supply Voltage

Standby Supply Voltage

"H*'-Leve! Input Voltage

Vpp max
Vou1)

Vo(2)
Vi)
Vi(2)

VI(3)
Vio(1)

VI0(2)

toP(1)
l0P(2)
loP(3)
Pg max
Topr

Tstg

I0A(1)
10A(2)
I0A(3)

ZIoA(1)

ZloA(2)

ZIpA(3)

ZI0A(4)

Ta= 3010 +70°C

Per pin over the period of
100msec.

Per pin over the period of
100msec.

Per pin over the period of
100msec.

Total current of PCq to 3,
PDpto 3, PEgto 3

{Note 2)

Total current of PFg to 2,
PGp to 3, PHp, Pig to 3,
PJo to 3 (Note 2)

Total current of PKg to 3,
PLpto 3, PMgto 3

(Note 2)

Total current of PNp to 3,
POp to 3, PPg (Note 2)

unless otherwise specified

Vob
vVsT
VIH(1)
VIH(2)

VIH(3)

VIH(4)

RAM, register hold{Note 3)

Output Nch Tr OFF

Output Nch Tr OFF

Qutput Nch Tr OFF

min  typ max unit

VDD —-0.3 +7.0 vV

0SC2 Allowable up to voltage V

generated

PortK,L, Vpp—45 Vppt03 V

M,N,0, PO

OSC1 (Note 1) —-0.3 Vppt03 V

TEST, RES

Port A, B -0.3 +15 \'

Vp Vpp-—45 Vpp+03 V

Port of OD type —0.3 +15 VvV

{Port C, D, E,

Fpto Fo, G,

Ho. I, J)

Port of PU type —0.3 Vppt+0.3 \Y

(PortC, D, E,

Foto Fo, G,

Hg, 1, J)

PortC, D, E, -2 +15 mA

Fgto F2, G,

Hg, 1, d )

Port K, L —10 0 mA

Port M, N, O, =30 0 mA

Po

DIP 64S 600 mw

QiP 64 430 mW
~30 +70 °C

_ -55 +126  °C

PortC, D, E, -2 +15 mA

Foto F2, G, Ho.

LJ

Port K, L ~10 0 mA

Port M, N, O, =30 0 mA

Po

‘ -30 +50 mA

-30 +50 mA
—50 0 mA
—50 0 mA
min typ max unit

Vbp 4.0 60 V

VbD 1.8 60 V

Port A 19 +135 V

Portof OD 0.7VpD +135 V

type

{Port Cto J)

Portof PU  0.7VpD Vobpp V

type

(Port Cto J)

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 Voitage

“L’"-1Level 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(a)
VIL(5}
ViL(6)
VIL(7)
fop
{Teye)

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 VpD:1.8t0 6.0V

External clock mode

Fig. 7
Fig. 7
External clock mode

TEXTH/LEXTL

tEXTRMEXTF

CEXT
REXT

VDD: 1.8 t0 6.0V

min typ max unit
SCK, sl 0.8Vpp Vpp V
of PU type
High Vt Vpp-0.5 +135 V
input circuit
of Port B3
Low Vt 0.5Vpp +136 V
input circuit
of Port B3
RES 0.8Vpp Vop V
PBg to 2, 0.8Vpp +135 V
INToto 3
0SC1 0.8Vpp Vop V
PAgto 3 Vgs +#05 V
PC to PJ, Vgs 0.3Vpp \Y
TEST
PBgto 2 Vss 0.25Vpp \'
SCK, S|,
INTgto3
RES Vss 0.25Vpp \
PB3 Vsgs 09 Vv
PB3 Vss 03 V
0SC1 Vss 0.25Vpp \Y)
OSC1 384 1444 kHz
0sC2 (10.4) (2.77) (uS)
0SC1 See Fig. 1, Table 1.
08C2
QSC1 {Fig. 4) See Table 2.

0SC1 (Fig. 4) 90
05C1 (Fig. 4)

0SC1, OSC2 (Fig. 9) 220+5%
0SC1, 0SC2 {Fig. 9) 6.Bx1%

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

“H'"-Level Input Current

*L**-Level Input Current

*H'"-Level Output Voltage

lIH(1)

lH(2)

(1)

L(2)
liL(3)
VQH{1}

VOH(2)
VOH(3)

Output Nch Tr OFF
{Including OFF leakage
current of Nch Tr)

V| N=+13.6V

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
loH=—50uA

IoH=—3mA
IoH=—15mA

min typ
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

0SCi

(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 Cto J)

PortK,L Vpp-1.8
PortM, N, Vpp-—1.8
0,Pp

ns

30 ns

k§2

max unit

+5.0 pA

+1.0 uA

UA

mA

uA

A
Vv

Continued on next page.

‘No. 2412-12/31



LC6568D, 65668H

Continued from preceding page.

min typ max unit .

L'-Level Output Voltage  VoL(1) |oL=10mA, Other ports: Port C, D, E, Fg 15 V
Zigymax to Fg, G, Hp, I, ' :
J
VOoL{2) oL=2mA, Each port: PortC, D, E, Fp 05 V
foL=2mA to F2, G, Hg, I,
J
VoL(ay  Vp=—35V, Port of PD type -3 V
Output Pch Tr OFF (Port K to P)
QOutput open
Output OFF Leakage IoFF(1) Output Pch Tr OFF Port of OD type +30 A
Current VouT=vVDD {Port K to P)
IoFF(2) Output Pch Tr OFF Port of OD type —30 HA
VouT=Vpp-40V {Port K to P)
Hysteresis Voltage VHYS RES, INTgto 3 0.1VpD Y
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 RPD Vpp: 5.0V  Portof PD type 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 IDDOP(3) Fig. 1 4MHz, 1/4 predivider Vpp 8 15 mA
IppoP(4) Fig. 1 3MHz, 1/3 predivider Vpp 65 14 mA
IppopP(s) Fig. 1 3MHz, 1/4 predivider Vpp 6.5 14 mA
IpDoP(6) Fig. 1 400kHz VDD 1.0 45 mA
~ lppoPp(7) Fig. 1 800kHz VDD 2.0 6 mA
External Clock Mode Ippbor(g) 384kHz to 1444kHz, VDD 3.5 9 mA
1/1 predivider
1152kHz to 4330kHz, VpD 8 15 mA
1/3 predivider
1536kHz to 4330kHz, VpD 8 1% mA
1/4 predivider
Standby Mode ipDST VIN=VDD 0.05 10 pA
. Output Nch Tr OFF
Output Pch Tr OFF

Qutput pin open

Ceramic Resonator Oscillation

Oscillation Frequency fcrosc  1/1 (10us) 400K 0SC1, 082 392 400 408 kHz
(Note 4) (Fig. 1)
1/1 (bus) 800K 0SC1,0SC2 784 800 816 kHz
(Fig. 1)
1/3 {4us) 3M 0SC1, 08C2 294 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)
Oscillation Stabilizing t1CFS 10 ms
Period
RC Oscillation
Oscillation Frequency fcRrs 1/1 predivider 0SC1, 0sC2 6564 750 1235 kHz
Cext=220pF+5% {Fig. 9)
Rext=6.8k$2x1%
Pin Capacitance CcP f=1MHz 10 pF

Other than pins to be
tested: ViN=VSS
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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  tckey(1) Fig.5 SCK 3.0 s
Output Clock Cycle Time tckcy(2) Fig.5 SCK 64 x Teye s
Input Clock tckL(1) Fia.b SCK 1.0 us
**L'’-Level Pulse Width
Output Clock tckL(2) Fig. 5 SCK 32 xTcyC s
L""-Level Pulse Width
Input Clock tcKH(1) Fig.5 SCK 1.0 s
""H*’-Level Pulse Width
Output Clock tCKH(2) Fig.5 SCK 32 xTeye s
*'H’’-Level Pulse Width
Serial Input
Data Setup Time K Specified for T of SCK, Sl 0.5 S
Fig. 5
Data Hold Time tCKl Specified for T of SCK, sl 0.5 us
Fig. 5
Serial Output '
Output Delay Time tCKO Specified for 4 of SCK, SO 05 s

Nch OD only: External
1kohm, external SOpF

Fig. 5 .
Pulse Output .
Period tpCY Fig. 6 PEO 64 x TCYC us
*'H’’-Level Puise Width tPH Teye=4 x System clock PEO 32x Teyct10% us
"L'-Level Pulse Width tPL petiod, Nch OD anly: PEO 32 xTcyct10% us

External 1kohm, external
50pF

5. Comparator Characteristics/Vgg =0V, T, =—30°C to +70°C, VDp =4.5V to 6.0V
SS a

unless otherwise specified min typ max unit
Comparator Characteristics
Input Voltage Range VCMIN PI3,PJ1t03 Vgs+1.0 Vpp-156 V
Response Speed TRS 100mV overdrive mode 50 us
Offset Voltage VOFs VCeMIN=VSs+H1.0V to 20 +100 mVv
Vpp—1.5V

(Note 1)

(Note 2)
(Note 3)

(Note 4)
(Note b)
{Note 6)

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

Average over the period of 100msec.

Operating supply voltage Vpp must be held until the standby mode is entered after the execution of the
HALT instruction,

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

fcFosc represents an oscillatable frequency.

The OSC1 becomes the Schmitt type when the OSC option is the 2-pin RC OSC or external clock OSC.
When mounting the QIP version on the board, do not dip it in solder.
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Voo
e e - K-_ e e e e e e —w____ Lowerliimitof
/ operating Vpp
l 05C1 0502 A ov
+—i0l— os0 |
01 2 eomatorO T NRNRIRNNNN
;'l; l Stabilized oscillation

Unstabilized oscillation period
1FS

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

Table 1 Constants Guaranteed for LC6568D Ceramic Resonator Oscillation

4 MHz (Murata) C1 {33pF £ 10% 800 kHz (Murata) C1 | 220pF + 10%
CSA4.00MG C2 (33pF + 10% CsB800D
+ 10%
4 MRz (Kyocera) | C1 | 33pF + 10% CSB8OOK 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% CSB4ooP C2 | 330pF £ 10%
KBR3.0MS C2 |33pF = 10% 400 kHz (Kyocera) | C1 |330pF £ 10%
KBR400B C2 |330pF = 10%

/Lower IImit of

‘ operating VDD

Voo
Cres (=0.1uF) 0.25Voo

_L —
l RES

:U|
m
w

. Tﬁes

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 CRES=0.1uF. If the
rise time of the power supply is long, the value of CRES must be increased so that the reset time becomes
10ms or greater.
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| csCy (05C2)

T
OPEN

External clock

tex

Fig. 1 External Clock Input Waveform

tCKCY
ICKL | CKH
- \_ 0.8Voo
\ 0.25Voo
TcK okl
Voo
i 1kQ
Sl X Input data Load circult
1CKO s05F

S0 Output data X ]!:

Fig. 5 Serial Input/Output Timing

tPCY

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

Fig. 6 Pulse Output Timing at Port Eg
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High Vt input circuit
Port B3 pin D @&

Low Vtinput circuit

%

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

CPU operation/stop control

Port input, OSC circuit control

Ceramic -[7;7
resonator

c2x B Fo
05C2 0sC1
PN PM3| | |
PN PM?2 0SCH 0502
PN2 PM1
PN3 PMO
Open | |POO PL3
PO} PLZ
P02 eLy | | Open W
P03 PLO Rext
PPO PK3 N
—— PAO PK2 — Cexv
PA PKI
PA2 PKO
PA3 vp |7
PBO PJ3
PBI PJ2
PB2 Pl
PB3 PJO : P -
ibed Pr3 Fig. 9 RC Oscillation Circuit
PC} Pi2
PC2 PIt
PG3 P10
PDO PG3
PD1 PG2
PD2 PG1
PD3 =le)
PEO PHO
PEI PF2
PE2 PF1
PE3 PFO
RES
TEST
Vss
Voo
1 leo
t
Voo

Fig. 8 ippop 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 below.) Vpp = 4 to 8V

N \ . 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 {5 us) Unusable with 1/3, 1/4 predivider
34
3 MHz :;4 :s,ggm) Unusable with 1/1 predivider
1/3 {3 us) . .
4 MHz 1/4 (4 s) Unusable with 1/1 predivider
External Clock Option 384 t0 1444 kH2 1/1 {10.4 t0 2.77 us)
or External Clock 1152 t0 4330 kHz 1/3 {10.4 t0 2.77 us)
Drive by RC OSC 15636t0 4330 kHz | 1/4 (10.4 to 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 OSC Option Used with 1/1 predivider, recommended constants.
If used with other than recommended constants, the predivider option, frequency,
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 LC6568D. 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 8) The oscillation frequency at Vpp = 5.0V, Ta = 25°C must not exceed 750kHz.
(Note 9) The oscillation frequency at Vpp =4 to 6V, T3 =—-30to +70°C must be within the operation ¢clock
frequency range {384kHz to 1444kHz),

fors — Rext

2
~
1000 P = \\\
\\ h Y
. 7 <
ER NN N
g NN
N X
3 \ N
2
Voo=15 (V) \
Ta=25(C)
100 1 l
2 3 5 7 10

RexT (kQ)
Fig. 10 RC Oscillation Frequency Data (Typ.)
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1. Absolute Maximum Ratings/T, =25°C, Vgg =0V min  typ  max unit
Maxumum Supply Voltage Vpp max VDD -0.3 +7.0 Vv
Output Voltage Vo(1) 0sC2 Altlowable up to voltage v

generated
VQ(2) Port K, L, Vpp—45 Vpp+0.3 A
M, N, O, PO
Input Voltage Vi(1) OSC1 (Note 1} 0.3 Vpp+0.3 V
TEST, RES
Vi(2) ) Port A, B -0.3 +15 \
VI(3) Vp VDD—45% Vppt03 V
Input/Output Voltage V10(1) Part of OD type —0.3 +15 V
{Port C, D, E,
Fgto Fo, G,
Ho. 1. )
V10(2) Port of PU type —0.3 Vpp+0.3 V
(Port C, D, E,
Fgto F2, G,
Ho. 1, J)
Peak Output Current 10P(1) PortC, D, E, -2 +15 mA
Fotoe F2, G,
o Ho, I, J} ‘
IOP(2) Port K, L -10 0 mA
10P(3) PortM, N, O, =30 0 mA
Po
Allowable Power Dissipation Pg max T, =—301to +70°C DIPG4S 600 mw
QIP 64 430 mw
Operating Temperature Topr : -30 +70 °C
Storage Temperature Tstg —55 +125 °C
Average Output Current IoA{1) Per pin over the period of PortC,D,E,Fqg —2 +15 mA
100msec. to Fp, G, Hg,
i, J)
1DA(2) Per pin over the period of  Port K, L -10 0 mA
100msec,
10A(3) Per pin over the period of  Port M, N, O, =30 0 mA
100msec. 7 Po _
Zioa(1) Total current of PCg to 3, -30 +60 mA
PDgto 3. PEgto 3
{Note 2)
ZlpAa(2) Total current of PFg to 2, ' —30 450 mA

PG to 3, PHp. Plg to 3,
PJg to 3 (Note 2)

Zlpa(3) Total current of PKg to 3, o —50 0 mA
Ploto3, PMpto3
{Note2) ‘

ZlpA(4) Total current of PNg to 3, —50 0 mA

POg to 3, PPo (Note 2)

2. Allowable Operating Conditions/T, =—30 to +70°C, Vgs =0V, Vpp =4.5 to 6.0V :

unless otherwise specified min  typ max unit
Operating Supply Voltage  Vpp Vbp 4.5 6.0 Vv
Standby Supply Voltage VgT RAM, register hold{Note 3) Vpp 1.8 6.0 Vv
"’H’"-Level Input Voltage VIH(1) Port A 19 +1385 V
VIH{2) Output Nch Tr OFF Portof OD 0.7Vpp +135 VvV
type
{Port C to J)
VIH(3) Output Nch Tr OFF Port of PU 0.7Vpp Vbp V
type
(Port Cto J)

Continued on next page.

No. 2412-19/31



LC6568D, 6568H

Continued from preceding page.

0,Pg

min  typ'  max unit
VIH{4) Output Nch Tr OFF SCK, SI 0.8Vpp +135 V
_ of OD type .
VIH(5) Output Nch Tr OFF SCK, sl 0.8Vpp Vpp V
of PU type
VIH(6) Fig. 7 High Vt Vpp-0.5 +13.5 \Y
input circuit
of PB3
VIH(7) Fig. 7 Low Vit 0.5Vpp +13.5 Y
input circuit
of PB3
VIH(8) Fig. 3 Vpp:1.8t0o6.0v RES 0.8VpD Vop V
ViH(g) PBg to 37, 0.8VpD +135 A
INToto 3
ViH{10) External clock mode 0SC1 0.8Vpp VoD Vv
*L*’-Level Input Voltage VIL{1) PAQto 3 Vss +0.5 \Y
ViL{2) PCto PJ Vss 03vpp V
TEST
ViL3) PBpto2 Vss 025Vpp V
SCK, SI’ ‘
INTpto 3
ViL(a) RES Vss 026Vpp V
VIL(5) Fig. 7 PB3 Vgs 09 Vv
ViL(s) Fig.7 Vpp: 1.8t06.0v PB3 Vss 03 Vv
VIL(7) External clock mode 0SC1 Vss 025Vpp V
Operating Frequency fop 0SC1 384 4330 kHz
{Cycle Time) {Teye) 0sc2 {10.4) (0.92) (uS)
Ceramic Resonator Oscillation 0SsC1 See Fig. 1, Table 1,
Constants 0sc2
External Clock Conditions
Frequency fEXT " 1/1 predivider 0SC1 {Fig. 4) See Table 2.
“H’"Level/’L"-Level tEXH. tEXTL 0SC1 (Fig. 4} 90 ns
Clock Pulse Width .
Rise/Fall Time tEXTR. tEXTF QSC1 {Fig. 4) 30 ns
. Electrical Characteristics/T5 =—30 to +70°C, Vgg =0V, Vpp =4.5t0 6.0V
. unless otherwise specified min  typ  max unit
’H’’-Level Input Current HH(1 Output Nch Tr OFF Port of OD type +5.0 uA
{Including OFF leakage (Port C to J}
current of Nch Tr) Port A, B
VIN=+13.5V
ItH(2) Output Nch Tr OFF Port of PU type +1.0 uA
{Including OFF leakage (Port C to J)
current of Nch Tr} 0SC1
VIN=VDD {External clock mode)
“L"-Level Input Current TTRED) Output Nch Tr OFF Part of OD type —1.0 HA
VIN=VSS {Port C to J)
Port A, B
0SC1
{External clock mode)
HL(2) Output Nch Tr OFF Port of PU type —1.3 —0.35 mA
VIN=VSS (Port C1o0 J)
HL(3) VIN=VSS RES —45 —-10 LA
“H'"-Level Output Voltage  VOH(1) I1QH=—50uA Port of PU Vpp~1.2 A
type .
(Port C to J)
VOH(2} 10H=3mA PortK,L Vpp-1.8 \'%
VOH(3) loH=—156mA Port M, N, Vpp—1.8 A%

Continued on next page.
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Continued from preceding page.

LC6568H . .
min typ max unit
“L"-Level Output Voltage  VQL(1) lgL=10mA, Other ports: PortC, 0O, E, Fp ib Vv
ZlgLmax to F2 G, Hg,
1, J)
VoL(2) lgL=2mA, Each port: PortC,D,E, Fg 0.5 Vv
loL=2mA to F2, G, Hp.
,LJ)
VoL  Vp=-35V, Port of PD type -33 V
Qutput Pch Tr OFF {Port K to P)
Output open
Output OFF Leakage I0FF(1) Output Pch Tr OFF Port of OD type +30 pA -
Current VouT=VDD {Port K to P)
10FF(2) Output Pch Tr OFF Port of OD type --30 A
VouTt=VDD—40V {Port K to P)
Hysteresis Voltage VHYS RES, INTg to 3, 0.1Vpp Y
SCK, SI, 0SC1
of Schmitt type
{Note 5)
Pull-up Resistance Rpp Vpp: 5.0V Port of PU type 14 k$2
{Port C to J)
Pull-down Resistance Rpp Vpp: 5.0V Portof PDtype 50 200 k&2
(Port K to P)
Current Dissipation Operation mode, Qutput Nch Tr, Pch Tr OFF, ViN=VDD
IppoOP(1) 4MHz OSC VoD 8 15 mA
{Fig. 8
IDDOP(2) External Clock mode VoD 8 16 mA
384kHz to 4330kHz
{DDST Standby mode VDD 0.05 10 pA
Qutput Nch, Pch Tr OFF
Qutput pin open
VIN=VDD
Ceramic Resonator Oscillation
Oscillation Frequency fcrosc  1/1 {1us) 4MHz 0sC1 392 400 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=Vgs
4. Serial Interface Characteristics/Vgg =0V, Ty = —30°C to +70°C, ‘
VDD = 4.5V to 6.0V unless otherwise specified min  typ max  unit
Serial Clock
tnput Clock Cycle Time  tckcy(1) Fia.b SCK 3.0 us
Output Clock Cycle Time tckgy(2) Fig.5 SCK 64 xTcye s
Input Clock toKL(1) Fig.b SCK 1.0 us
L. Level Pulse Width
Output Clock tckL(2) Fig. 5 SCK 32 xTeye us
“L**-Level Pulse Width
Input Clock tCKH(1) Fig.5 SCK 1.0 ps
*’H’*-Leve! Pulse Width
Output Clock tcKH(2) Fig.5 §CK 32xTeye Hs

*H’"-Leve! 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 s
Fig. 5
Data Hold Time 1Kl Specified for T of SCK, Sl 0.5 us
Fig. 5 :

Serial Output )
Output Delay Time tCKO Specified for 4 of SCK, SO 05 us
Nch OD only: External
1kohm, external 50pF

Fig.5
Pulse Qutput
Period tpcy Fig. 6 PEO 64 x Tecye us
"“H’"-Level Pulse Width tpH Tcyc=4 x System clock PEO 32 xTeyct10% us
*’L*"-Leve! Pulse Width tpL period, Nch OD only: PEO 32x Toygt10% us
External 1kohm, external
B0pF
5. Comparator Characterisitcs/Vgg =0V, Ty =—30°C to +70°C Vpp =4.5V to 6.0V
_ , unless otherwise specified min  typ max unit
Comparator Characteristics
Input Voltage Range VCMIN PI3,PJ1to3 Vgst+1.0 Vpp-15 V
Response Speed TRS 100mV overdrive mode 50 us
Offset Voltage VOFs Vemin=Vsst1.0V to 20 +100 mVv

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} fCEOSC 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.

B Anyone purchasing any products described or contained herein for an above-mentioned use shall:

@ Accept full responsibility and indemnify and defend SANYO ELECTRIC CO, LTD, its affilates,
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 which may be cited in any such claim or
litigation on SANYO ELECTRIC CO, LTD., its affiliates, subsidiaries and distributors or any of
their officers and employees jointly or severally.

M Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for volume production. SANYOQ believes information herein 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 0502

4 MHz (Murata) C1 {33pF = 10%
CSA4.00MG c2 | 33pF + 10%
J- Ceragn-!c - . 4 MHz (Kyocera) C1 | 33pF + 10%
C1 TresonatorC? KBR4.0MS C2 [33pF £ 10%
;;I; ;n[ 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
_——— _. F_ _______________ Lower limit of
/ operating Vpp
B I ov
0osc
Pl NN
Stabilized oscillation
Unstabilized oscillation period
: tCFs
Fig. 2 Oscillation Stabilizing Period
< Lower limit of
. operating Vpp
— Vop
| RES 0.8Vop
0.25Vop

Cres (=0.14F) RES

Tres

3

—t

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 fong, the value of CRES must be increased so that the reset time becomes
10ms or greater,
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l 0SC1 (0SC2)

|
I OPEN
External clock

—ad

Fig. 4 External Clock Input Waveform

tekcy

[[+.4 N CHH
SCK | 0.8voo
) Y \ 0.25Voo
K (4]
Voo
si xrlnput data .15( Load circuit '
A
1CK0 5UPF
50 Qutput data )C 1;
Fig. 5 Serial Input/Output Timing
eCy
tow
0.7vo0 .
? The load conditions are the
0.3vop

same as in Fig. 5.

oL

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

Port B3 pin &_@P

Low Vt input circuit

>

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

¥

CPU operation/stop control

\

Port input, OSC circuit control

_E;,,Ceramic
o2 = resonator - 1
0sc2 Q0SG1
PNO PM3
PNI PM2
PN2 PM]
. PN3 PMO
Open | [PO0 PL3
PQ1 PL2
Po2 PLI| | Open
Pg3 PLO
PPO PK3
P40 Pz
$—i PA! PH1
b PAZ PKO
— PAT Vp
+——{ PBO P =
—— PEI PJZ —of
—— PB2 P e
bt PE3 PJO —¢
——1 Pco 13—
—— PO P12 e
p——o1 PC2 P —
—— PC3 PI0 |—
p-———1 PDO PGI+—
— PO PG2 —
—I PD2 PG —
—{ P03 pLo —f
—1PEQ PHO |—
—PE PF2I—
b—PE2 FFI |—9
—PeEa PFQ —
AES
TEST
i)
Voo
@r loo
]

Voo

Fig. 8 tppop Test Circuit {f =4MHz)

Table 2 LC6568H

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

Predivi .
Circuit Configuration Frequency rc:cé;r:li: Tr?n[::;on Remarks

Ceramic Resonator 4 MHz 1/1 (1 us)

QOSC Option

External Clock Option | 384 to 4330 kHz 1/1 {10.4 to 0.92 us)

External Clock Drive The external clock drive is impossible. When using the external clock drive, specify the
by Ceramic Resonator external clock option.

OSC Option
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Notes for Program Evaluation
o When evaluating the LC8568D/H with the evaluation chip (LC6595, LC65PG68), the following must be observed.

provide OSC at frequency
specified in catalog.

2 6 Function
g' Item - - - - -
(S Mass-production chip Evaluation chip
oscC 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 to 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 bits. 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/OD 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
& | resistor output mode (Pch Tr is turned remains unchanged at "L" output mode.
© | configura- | OFF). For mass-production chip, leakage current only flows
S | tion in Pch'Tr at “L” output mode; for evaluation chip,
b+ current continues flowing in PU resistor at "L’ output
° mode.
4
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/OD [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 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.
OsC [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]
[ Catalog-guaranteed constants Different from mass-production chip in circuit 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.

.5 Function
gg ltem - - . .
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.
gf;’, -2 Feedback resistor of 1Mohm must be connected
Z0 externally.
0scC 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 catalog. characteristic.
2 standby The standby current cannot be evaluated in detail.
g 3 | current However, the standby current can be confirmed
T B roughly in the manner discussed later. Be sure to
<3l confirm the standby current.
E g ES. CS must be used to evaluate characteristic in detail.
2 % Operating | Supply voltage range as indicated | Evaluation chip must be also used at Vpp=6V+5% at
voltage in catalog. which EPROM, other LS| are used.
Therefore, Vhp=5V15% 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
£ evaluation chip board.
E .
g c | 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
§ g (OP, SPB, RPB) is executed, no output instruction is executed and 0" is output to the
@ > operation is performed. pin, the interrupt circuit is affected.
= C
2 3 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 evatuation 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 occurs, the
LC6568 evaluation 1C 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. Characterlistics

When output driver options have been selected, poits PBeos and PH, have a breakdown voltage of 15V In the case
of volume fabrication devices. In the LC8568 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 following 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.

{(ii) Confirmation by the current dissipation
Remove the EPROM when confirming whether or not the LSI enters the standby mode. The Ipp of the LS|
can determine whether or not the LSI 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 1504A or less if the DIV, 30R4, CHL, DHL are all set to "H’’ (excluding the
load current). If the DIV, 30R4, CHL, DHL, ———, etc. are al! 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-TB6568 is used

When developing your program using the eva-chip board EVAB00-TB6568, adjust the capacitbr value according to the
stray capacitance of the circuit because the ceramic resonator oscillation 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-pcrl?i(;uction
LCB5PGES LC6568D/H
Feedback
0SCH resiotat 05C2 05C1 0SsC2
{1MQ)
—W—p
0 0
~. Ceramic -L. Ceramic L
Rl resonator “T° ce c1 l resonator lcz
besd 7

(i ' (i)

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

Symbel Description
AC : Accumulator M(OP) + Memory addressed by DP 1,1 ] :Contents
ACt : Accumulator by P(DPL) : Input/output port addressed by DPL - : Transfer and direction
CF :Carry flag PC : Program counter ) + : Addition
CTL : Control register STACK  : Stack register - : Subtraction
pe : Data pointer ™ : Timer A : AND
E - E register TMF : Timer (internal) interrupt request flag v OR
EXTF : External interrupt request flag At, Ha, La : Working register v : Exclusive OR
Fn : Flag bit n 2F : Zero flag
™M L emory PIBFL)  : Prsudo input/output port specified by DPL
[ .
S ] Instruction code gl ) » Status flag
[ Mnemonic [ Function Description tHocted Remarks
E D:D:D5Dq|01D,0,Dp ||V aftect
E CLa Cleac AL 1 * 000000 |1]AaC+~0O The AC contents are cleared. ZF *
1E: cLe Clear CF 1110looo 1 |1]r|cFe—o The CF contents are cleared. CF
E [s1c Ser CF Vi fooo 1| |CcFe The CF is set. CF
8 [cma Complement AC vairotor i |ac—ET The AC contents are complemented. 7F
s
2 INC increment AC c 0 Ot 1 v Q1] ]AC —taC) +Y The AC contents are incremonted +1. IF CF
é DEC Decrement AC 00 Ot 1 1 )1 |1 [AC —(AC)—1 The AC contents are decremented -1, ZF CF
5 Rotale AC lelt ‘| ACo=—(CF) ACn+1"— The AC contents are shifted ieft through
RA |t F CF
E L through CF 0000000 (ACA). CF ~—(AC3) the CF. & c
5 TAE Transler AC 10 E o0 0100 v 1 |1 |1 ]|E~—(AC The AC contents are transterred to the E.
< | xAE Exchange AC with E |0 0 0 0 |1 1 0 1 |1 |1 [1aC)=tE) "Ie';-cehﬂ:cigf\tumsundmeEoonenu.re
S |inm Increment M 00 1 O|1 1 1 0|1 |1 {MDP —(MOP)]+1 | The MIDP) contents are incremented +1. | ZF  CF
5
’a DEM Decrement M 001 Gf1 3 1 1|1 |1 |MDPI~—{MDOP))=1 |The M{DP] contents are decramented —1. | ZF CF
c A single bit of the M(DP) specified with
g ElsMmBon |Ser M data o 000G O |1 O0B,Bg|t {1 [MDP. 8,Bpl—1 B8, i
r'% 18 is ser.
2p A single bit of the M{DP) specified with
Eg RMB bt |Resel M dala b C 01 0|1 CB8,yBg{ |1 |MOP B 1By —D0 BBy is reset. ZF
B Binary «ddition of the AC centents and
AD Add M 1o AC 0110|000 0|1 |1 |AC—ACI+(MDP)] |the M(DP] contents is performed and | ZF  CF
tha result is storad in the AC.
- Binary additon of the AC, CF contents
ADC AGO M 10 AC wirCF IO 6 1 0|00 00|11 |ACTIACH+IMIDP] | o' DR contents is performed and | ZF  CF
+(CF} the result is stored in the AC.
DAA Decimal adjust AC 1y 4 | 5 g 1y 0 |1 |1 |ACHACI+ S 8 is added 10 the AC cantents, 26
N adlion
DAS Decimal adiust AC 1,y g1y 5y g |1 |1 |AC —(ACI+1D 10 is added to the AC contents. ZF
in subtraction
The AC contents and the M{DP] contents
s EXL Exclusive oc M 1o AC|T 1 1 1 [o v o 1 11 {1 [AC—(aC)v (M(DP)] | are exclusive-ORed and the rasult is stored | ZF
K in the AC.
'g The AL contents and the M{DP) contents
¥ AND And M 1o AC Ty v oo 1|11 [AC—(AC) A (MIDFI) ;r(e:ANDmI and the resutt is stored inthe | 2F
& The AC cantents and tha M{DP) contents
B |or O M 1o AC 1Y 1000 01 |11 ] AC—@aCVI[MODP)) sre Ofied and!the result is tored inthe | ZF
a .
E The AC contents and tha M{DP) contents
g CM Comepare AC with M1 1T 1 1 |1 0 1 1 |11 M{DP) }+ (AC) +1 ara compared and the CF and ZF are 2F CF
] set/reset.
% Comparison result CF ZF
X (MiDP)) *>(AC) 0 0
o (M(DP1]) =(AC) 1 1
¥ (MiDP1) < (AC) 1 0
£
ES 1 Tha AC contents and the immediate
2 C) data {Compare AC with COV O |1 1O O |2]2fI30i1tg+HAC)H data 131gly1g ere compared and the ZF 2F CF
immediate data C 10O [lalalyig 2'1°0
and CF are setfresat.
Cornparison result CF 2F
I3l lylg>(ACH] O [¢]
131141 =(ACH] 1 1
I31g (0 Ig<(ACH] 1 0
Compare DPL wih [0 0 Y O J1 Y 0 0 (2|2 [DP)wiglalylg The OP_contents and the immediste
LI data 15141 zF
immediate data 01 Q0 1 [Ialalalg data I3l5141g are compared.
Load AC with The immediate data l4l,141j is foaded in
L) data \mmediate data YL OO [tasalydg Y Y JAC—=Islal1g the AC. ZF * 1
S Store AC to M Q00000 Y Oty IMODP) —(AC) The AC contents are stored in the M{DP),
L Load AC lrom M 60 00 0 V|11 lac~(moPry) The M{DP) conterts are loaded in the AC.} Zf
Y - The AC contants and the M{DF} ; The ZF in st/
g |X¥Mdata | Exchange AC with M.f1 0 1 O [0 MMMol1 |2 (AC)S [MIDP)) o ents orp xchangad and than the The Z6 wsiren
a then modify DPw OPy —(DP 4 ¥ DP,, contents are modified with the 2F rewit of (DP}
B with immediate data OM ;MM contents of (DP,} ¥OMAM M. Y OMoM, Mg,
2 ? 14 H 210 1M1 Mg,
g [x Exchange AC wih M1 0 1 0|00 0 O |1 [2]iAC=(MOP)) The AC contents and the MIDP) contents o et
E are exchanged., ZF DPy, contents &t
a the time of infiruc
mn i
B — The AC contents and the M{OP) Yow ZF o et st
3|0 Exchange AC with M| 1 1 1 1 |1 1 1 0 |1 |2 [(AC) < (MIDPY) contents are axchanged and then the | 2F acmonding 10 Ihe
- then increment OP DPL —{DP ] 41 DPL contents ere incrementad +1. ronlt o) IDP) 1)
P The AC contents and the M(DP) The ZF it set/7eset
X0 Exchange AC with M[1 1 1 1 |1 1 11 1112 |(AC) S (M(DP) ] contents are exchanged and then tha 2F rocording o the
then decremeni DP, 0P ~(DPLI—I DP| contents are decremented —1, comst of [DP -1},
- — The contents of AOM addressed by the
RTBL Read table data lrom[0 1 1 0|0 0 Vv 1 |1 ]2 [AC E—ROM —-~1 PC-whose tow-order 8 bits are replaced
program AOM (PCh.E. AC) with the € and AC contents are \oaded in
the AC and E.
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Insteuction code

1 (PDPL thitg))=1

branch to the address specitiod with the
immediate data PyPcPl 4P3P2P 1Py

. 2|2 i Status flag
-8 Mnemonic 14 ‘g Function Description Hected Reamarks
E 070605 D4 {030, 0V Dy {2 |O sttect
g LDZ dala|Load DPuwith 2etoand|1 O O O [tat1211 10 |1 |1 |DOPH+Q ThG'DPH l'nd DP | are losded with q.rﬂ
2 DPL wiih immediate DPL ~1312101 15 the immediate data 15151 1 respectively.
. g dara respectively
c |LHI data|Lload DPu with 01 00 lizgrzvig (v [) (DPu—1l3lzlrlp TheDPH is loeded with the immediate
2 immediate data data 3151415
]
& |'ND Increment DPL LI TR T o S O S I R o T I I RO s I (o L | The DP_contents are incrernented +1, 2F
E DED Deciement DPy T 117031 0 1 1 |1 |1 |DPL=—({DOP)~1 The DP|_contents ara decremented —1. | 7F
'_:_:_i TAL Transier AC 1o DPy 111 ooy oy [ oPL—tAQ) The AC contents ara transferred to the DPI.
E TLA Transiec DPy 1o AC 117101y 00 1 | ][) [AC=tDPL) The OP| contents are tranaferred to the AQ 7¢
n
B [ xaw Exchonge ACwih DPw [0 0 1 0 [0 0 1 1 (1 [1 [(ACISHOPw) e facganents and the DFy, cantents ar
c XAL Exchange AC wrih v The AC contents and the conteqts of
8 A % ) AR 3 11 A s a0 warking register At are exchanged.
% iA? working register At . : 1 g 8 ?8 g v :A(C:) “:A?l At is assigned one of A, Aq, Ag, Aj
2 ] ! = i
2 | xa2 11 v o b1 o001 a0 =iaz sccarding to tytg.
£ XAJ 1Yt 0 f1 10 0|1 |1 [AC Z(Ad)
v The DPy, contents and the cantents of
g [XMe Exchange DPw with L2 - wotkim"register Ha are exchanged,
B.z| XHO working register Ha TV 1110050 0 )1 |1 (DPs) Z2(HO) Ha is assigned gither of HO or H1
?’% XH1 : 11t 1110 C [ ) [(DPHSHD according to a.
e The DP| contents and the contents of
S ¥ XLa Exchange DPuwith 2 - workinquooinar La are axchanged.
£ 5| xL0 working cegisier La VT 10050 0 N [0 [{0PL SZ(LO) L2 is assigned either of LO or L1 according
XL 11y 1 [031;0 0|1 [t |[(DPO S0t 1) taa.
e | SFB (lag|Set tlag bt 01 0 1 |B3B2B1Bo|1 [V |Fn1 The flag specilied with B3B,BBg is set.
2
1
2 |RF B llag| Reset flag bit 000 1 |B3B2B1Bg|1 |V |Fn =0 The flag specified with B3BZB|B° isceset.| 2¢ Tha tiage ace devid-
g od inta 4 groups of
§ I
2 (L AAATAA} ]
5 1o Frg
2 The ZF v setiresat
€ sccarding to the &
b o
£ irgte bt souciig
3 wilh the immediate
w drta IJ!JO‘IO
JMP adar | Jump in the current [0 1 1 O |1 PwPgPe {2 [2 [ PC—PCH{ or BT |Aiump tothe address specified with ¢ na BARK g
bank #1PgP5Pa|P3P2 P Po PioP9 Py P7 P Ps| the PCy 3 PCyq (or PCqy) and Tretued contec
PaP3IP3PI Py immedtate data P\0F9P8P7P6P5 vely, (ha bark is
P4P3P4P1Pg occurs. eranyes. .
, — A Jump to the address specified with
JPEA Jump s the curremi |1 1 11 |1 0 Y 0 |1 11| PCr~o ~—{E.AC) tha contants of the PC whose low-order
] page moditied by E 8 bits are replaced by the € and AC
g and AC contants oceurs.
‘E‘ CZP addr | Call subroutine 1nthe 1 0 1 1 [PaP2P1Pa) |1 |STACK —{PCi+1 A subroutine in page 0 of bank O is called.
£ ze10 page PCu~6.PC1 ~0 =0
& PCs~2+PaP2P1Py
=3
§ CAL addr | Call subroutine inthe |1 O 1 © | PwPgPa |2 |2 | STACK—(PC}+2 A subroutine in bank O is called,
s zei0 bank P»PsPsPa|P3P2P1Po PCif~q == QPI0P3PBP;
?E; PePsP4P3aP2P1Pg
3 [RTY Return from subroutine {0 1 1 0010 (1) |PC—(STACK} A return from a subroutine oceurs,
RYI Return from mnterrupt {0 O 1 001 0|1 |1 |PC—{STACK) A return from an interrupt service routine | z¢  CF
routine CF ZF ~CSF.25F occurs.
BANK Change bank 111 s 01 1 eene—{PC The bank is changed. (Effective only
s il when immediatély followed by the JMP
instruction) The pseudo 1/0Q port is
specified. (Effective when immediately
followed by the IP, OP, SPB, RPB,
BP, BNP instruction)
SB Sel bank D1 1T OO0 hilo!' |l ]PCyePC=N.l0o The bank is changed.
Effective anly when used immediately
befare the JMP instruction.
BAl adds | Branch on AC bl 011 1[00 thto|2|2]PCreoe— P1PsPsPa4 |Ifasinglebit of the AC specitied with Mnamonic it 8A0
P1P&PsPa |P3P2PI PO P31 PP 1Pg the immediate data tytg is 1, a branch 0 BA) soconting
{ ACI= to the address spucified with the immed iatd fo thevaive af (.
oAC=1 data P7PgPeP (PP P, Py within the mme
Pege ocaury,
.y — It a single bit of tha AC specified with 't a INAD
BNAt addr[ Branch on no AC bit [0 0 1 1 [0 Ot tg|2|2)PC7~0—PrPgsPsPa the Immadiate data 1ty s 0, 8 branch to mﬂ:m*_;wq
P7PsPsPa|PaP2P1Pp P3P2P1P0o | the address specified with the immediate 10 10 vakua of 1.
] i ACt=0 data PyPePgP 4P 3PP Py within the same
% page occurs,
E BMI addr | Branch on M biy 011 1|0 1tito|2]|2[PCr~0~P?P6PsPa ':'lllimlzdl)i‘osthe M(DPP:D«t:Jiﬁ-d:ith Moamonic is BMO (o
PIPRPLP P the immediata data tqtq s {, a branch to . M) socarding t
£ 6PsPalP3P2P Po PaPaPiPo the eddress specitied with the immediate thu vaiueof t.
Y’ 1t (M(DP.1110)) =1 | daeta PyPgPsP 4P 3PP 1P within the same
& Dege cocurs.
— If a single bit of the M{DP} specified with BHMO
BNM: addr Branch on no M bit [0 0 1 110 1t to|22|PCr~0=P1PsPsPy the immediate data tqtg Is 0, 2 branch to ::":::':‘s:mwn ing
P?P&Ps5Pa| Pa P2 PY Po P3P2P1 P | ¢the sddress specified with the immediate 10 the waha of €,
1 [MIDP.t 110} )=0 | data PyPgPEP4PPoP P within the same
page accurs.
t a ungle bit of port P{DP) |fied
BPt addr | Branch on Port bit O1 1 1|1 0ti1p)2)2}PCr~0—P1PsPsPs " : L) spec Mrnonic is BAG 10
P7 P5 Ps P4|PaP2P1 Po PIP2PIPO | oo s Jata fg ie 1, o 693 mooding 1 the

within the same page occurs.

valye ot c.
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Instruction code

[4
(-]
8
Bn. Mnemonic ii K3 Function Description Sratus flog Remarks
t [070606 04 [D3 D201 Dy | @ © atecred
If » single bit of port P{OP|) specified M i
PCr~0=~P?PgP L onk is BNPO 1
B8NP addr) Branch on no Port bt g 2 Tt gtp' to2 [2}PC7~0 E7PGPS§‘ with the immediate data tqtg is O, 8 ONF) amcordiog 10
1 Pg Py Pa| P3 P2 PL Pg 3PTPvPo | braneh to!hﬁlddrmloecﬂiudwilhlhe The vaka of 1.
' (PIOPL {110} J=0 |immediate dats P;PgPgP4P9PaP P
within the same page ocours.
BTM addr| Branch on timer 01 1111100/ 2|2|PCr~0=PiPeP5Ps :Lmt’h; TMFm.l; L.mhn tbhr:mirnm‘:dla'tr:' TMF
P1PePsPa[P3P2 Py Po PaP2FP1Po |data P7F§;’4P3P2P1Fowi1hin the same
ot TMF=1 pags occurs, The TMF ig resat.
then TMF =0
. TT—the TMF 15 0, a branch to th
BNTM addrl Branch on no timer S;) Y1 (1100 (212 |PCioe Przspspa sddress specified with the immediste TMF
1PgPg P4 [PIP2 P Po PaP2PPo data PPcPP4P3PoP Pg within the same
i TMF=0 page occurs. The TMF is resat,
then TMF ~—Q
Bl addi Branch o interupt 10 1 1 1 [1 10 1 {2 ]2 [PCr~o=PrPsPspa [ the EXTE it 1-a Brench to T pyre
P7P&aPsPa|PIP2P1 Py P3P2P1Po [immediate data PyPgPgP PaPoP P
o EXTE =% within ths same page Ocours. TholEQTF
then EXTF =—Q is reset,
8 <
g — H the EXYF is 0, a branch to
,§ BN) aaer | Branch on no interupt {0 O 1 1 [1 1 0 1 |2 |2 |PCre0—P7PsP5Pa the sddress specified with the ) EXTF
E P1PsPsPa|PIP2PI PO PaP2P1 Py |immediate deta PyPgPgP4P3PaP Py
B i EXTF=0 within the same page occurs. The EXTF
= then EXTF —0Q is reset.
o
5 |BC agar | Bianch on CF O U [T 1 {2 2 [PCrpmPrPePsPa [ e O e
@ P7PsPsPa [P3P2Pi PO P3P2P1Po [ immediate data PyPgP5PaP3P2P 1P
i CF=1 within tha same page occurs.
BNC add: [ Beanch on no CF 001 1|11 11 (202 RCiomPrPaPsPa [ I e
PrPePsPalPIP2 Py Po PaP2P PO |immediate dama PyPgPgPaP3PaPiPy
it CF =0 within the same pags occurs.
B2 addr | Branch on ZF 01 1 tfr v volzl2 {pPCr~o~PiPgPsPs I!Ln‘h:ddrze’; I:DGC‘I'led‘ :ir:l:d;mto
P?1PePsPa|P3P2P I Py P3P2P1Po |immediste data P1PgPsP4P3PoP 1 Pg
I ZF=1 within the same page occurs.
BNZ addi | Branch on no ZF 00 1Y 1|11 1o (2|2]|PCio=PIPEPsPa tl:.. “:drﬂ: li;ec?(iad' vz::‘ncr‘\mto
P2PePsPe¢ P3P2P1Po P3P2P' Po |immediate deta P7PgPgP4P 3PP Po
t ZF =0 within the same page accurs.
] o — If the flag bit of the 16 flags specified iy @F
BFn addr | Branch on flag b 110 nananyng|2 (2 [PC2~0 P?PE:‘E:A with the Immediate dats nananyng is 1, ::r:t:;:';?qt:ow
PrPePsPa|PaP2PI PO P3P2P+ Po |4 branch to the address specified with the tne vatsa ot
W Fa=1 immediate data PyP PP PP 4P, P,
L 776'6'4"3 27170
within the same page occurs.
N If the flag bit of the 16 tlags specified e
BNFn 2301) Branch on no 1iag VOOV nananing )22 POy -0 PrRePrPa | o e immediste data ngngnyng is 0, e 15 weobedog
oit PrPsPsPa [PIP2P 1Py PaP2P1 Po [ abranch to the sddress spacified with the 10 the valug of n
it Fn=0 immediate deta PaP PP PaPoP 4P,
oy 776'5 432710
within the same page ocoyrs,
s Input port to AC o000t 100|111 iac—(PDPL) Pott P(DP| } coments are loaded In the AC.| 7F
% opP Outpul AC 10 pont 11 C O C V|11 ]|PIDPL —(ACH The AC cantents are outputted to port P(DP .
H - -
B [SPB o [Sel port bit 00O 0 1 8180l |2 |PiOPL BiBo) —1 A single bit in port PIDP ) specified with When thit instruction
£ the immadiate data 84Bg is sat. i exeouted. cha €
- contents are
5 desiroyed.
2 T n "
S [APB bit [Resel porr bn 001 0loBiBelt 2]PiOP. Bi1Bo) —0C |Asinalebitinpon PIDP | specified with | 7¢ Whan hi inruction
F1 the immediate data 848 is reser. wexacuted. the £
b . CAaAlenty o1y desrayed |
SCTL bit|Sel contiol regester [0 0 1 0|1 1 0012 |2 |CTLe—rCTL1Y The bits of the contral register tpecitied
ot (&) g 600 81818 JBra: go | With the immediate date B4B B8 are
3828 B0 B1B28:8 set.
i i itied
RCTL bit | Reset control register [0 0 ! O |1 1 0 0 |22 [CTL =(CTL} A The bits of the contral register zpeci ZF
4 — th the ediate data B,848,84 are
g bt S} 100 1 |BIB2B 8O 83828 80 reser, 3"2%1%0
4
- Tha E and AC contents are Ioaded in the MF
g WTTM | wrte  1imer Tvrafroon ;“MAF (E_lolACl timer. The TMF 13 reset. T
2 a
5 |HALT Hatt T o1 o |10 [Hal Al operations stop.
NOP No operalion 0000|000 01 |1]|No operation No operation is performed, but 1 machine
cycle is consumed.,

*1 If the CLA ingtruction s used consecutively in such a manner 83 CLA, CLA, —=ww=,
the first CLA ingiruction only is effective and the following CLA instructions ace changed

to the NOP inquiuctons

This is also teus of the LI instruction.
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