Qrdering number : EN 2796C |

CMOS LSI

LC66506B, 665088

6K-Byte/8K-Byte ROM-Contained
Single- Ch1%4 -Bit Microcomputer
for Control-Oriented Apphcatlons

General Description
The LC66506B, 665088 are 64-pin package type CMOS 4-bit single-chip mlcrocc;rnput
a RAM, 1/O ports, a dual 8-bit serial interface, a 4-channel comparator input, aﬂu’al 3- Ie
an B-bit timer, and provide 11 interrupt sources with B vector addresses. 4

Features

{1) On-chip 6K-byte/BK-byte ROM, 512x4-bit RAM

{2) Instruction set with 127 instructions extended from that of the 86500 seri

(3) 1/0O ports ----- 58 pins
{4) 8-bit serial interface -----

{5} Minimum instruction cycle time

{6}

(8) Flexible 1/0 function

Comparator input, 3-level input, 20m

option

{9) Runaway detection function (opuorﬁ‘
{10} 8-bit |nput/0utput function

Series Lineup

12 bit prescaler -used time base funct:on
{7} Powerful 11-source 8-vector interrupt function
External interrupt: 6 sources, 3 vector address¢
Internal interrupt: 5 sources, 5 vector addresses’

FIQ\'\GS pacity RAM Package Remark
£ capacity
LC66304A /3064 /308 4K 16K /8KB 512w DI1P42S, QFP48E Available
LC66354A/356A/358 AAK6K /BKB 512W D1P428, QFP4BE Available
L066354S!§565l3585 # AK/BK/BKB 512W QFP44M Under development
LC66 E30£ 3 | EPROM BKEB 512W DI1C428, QFCAa8 Available
d with window
LCSBPSB’B OTPROM 8KB 512W DIP42S, QFP48E Available
4K/BK/BKB 512W DIP42S, QFP48E Available
EPROM 8KB 512W D1C428, QFC48 Available
with window
OTPROM 8KB 512W DiP42S, QFP4ABE Available
0&% ] 6K/8K/12K/16KB 512W DIPG45, QFPE4A Available
LCSGSESA_@BA7562A£568A 64 6K/BK/12K/16KB 512W DIP64S, AFPBAE Available
L.C663548/3568 /3586 + 42,48 | 4K/6K/8KB 512W DIP42S, QFP4BE Available
LC665568/5588 ' 64 | BK/BK 512W | DIPGAS, QFPG4E Under development
LCE65628/5668 64 12K /16KB 512W DIP645, QFPG4E Available
LC66BEL16 64 EPROM 16KB 512w DICB4S, QFC64 Available
with window
LC66P516 B84 OTPROM 16KB 512W D1P648S, QFPG4E Available

SANYO Electric Co., Ltd. Semiconductor Business Headquarters
TOKYQO OFFICE Tokyo Bldg.,1-10,1 Chome, Ueno, Taito-ku, TOKYO, 110 JAPAN
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LC665068B,66508B

Package Dimensions 3071 Pin Assignment
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Note) Reflow soldering is recommended for QFP {QIP) packages.
Please consult your local representative for information on solder-bath immersion of the device.
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LC66506B,665088

System Block Diagram

= RA&M STACK
RES —= -
(512W)
TEST —= A [??I
SYSTEM ;
05C1 ——a'  CONTROL
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LC66506B,665088

Pin Description

Pin Name 1/0 Functions Cutput Driver Type Option During Reset
POO 1/0 | Input/output common port POO | *Pch: Pu MOS type With PuMOS | Hor L
P01 to PO3 *Nch: Small sink {option}
P02 - 4-bit and single-bit input/out- current type
P03 put

+P00 to PO3: Provided with
HALT mode
control function
P10 /0 Input/output common port P10 | *Pch: Pu MOS type
P11 1o P13 *Nch: Small sink .
P12 «4-bit and signle-bit input/out- current t}tsi)e:~
P13 put iy
P20/S10 1/0 | Input/output common port P20 H
P21/S00 to P23
P22/SCKOD +4-bit and single-bit input/out-
P23/INTO put
«P20: Common with serial input
SIC )
-P21: Common with serial ou L,
put SO0
-P22: Cormmon with serial ¢fock
5CKD \
«P23: Common with.
interrupt and tim
event countk pu!se
P30/INT1 1/0 .CMOS or H
P31/POUTO Neh: Small sink Neh OD out-
P32/POUTI " current type put

+15 breakdown
voltage at Nch QD
configuration

~_#Usable as input port P33 with

P30 to P32

. Even if the RES is brought to
L level when the P33/HOLD is
at L level, the CPU is not reset.
So this pin must be H level
when Vpp has risen to a
point where the CPU can
operate properly.

Continued on next page.
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LC66506B,66508B

Continued from preceding page.

: Common with INT2
interrupt request

: Common with INT3

interrupt request

Common with TNT4

interrupt request

: Common with INTS

interrupt request

+P92:

-Po3

Pin Name /O Functions Output Driver Type Option During Reset
P40 1/0 | input/output port P40 to P43 *Pch: Pu MOS type «With Pu MOS H
P41 «4-bit and single-bit input/out- | *Nch: Small sink or Nch OD
P42 put current type B
P43 + 8-bit input/output with P50 to

P53
« 8-bit output of ROM data with
P50 10 P53
P50 1/0 Input/output port PO to P53 +Pch: Pu MOS typé ,
P51 -4-bit and single-bit input/out- | -Nch: Small sink 7
P52 put current Ay‘”ﬁe
P53 «8-bit input/output with P40 to
P43
« 8-bit output of ROM data with
P40 to P43
PB0O/SIN 1/0 | Input/output common port P60
P61/SO1 to P63
P62/SCK1 + 4:bit and single-bit input/out
P&3/PIN1 put ;
«PBO: glommon with serial jnput
1
-P61: Common with sel
put SO1
-P62:
-P63:
P70 +With Pu MOS H
P71 Ngh: Medium sink or Nch OD
P72 current type output
P73 +15V breakdown
voltage at Nch OD
configuration
P8O «Pch; CMOS type +LCMOS orPch { HorL
«Nch: Small sink OD output {option)
current type «Qutput level
during reset
« Pch: CMOS type +CMOS or H
+Nch: Small sink Nch OD out-
current type put

Continued on next page.
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LC665068B,66508B

Continued from preceding page.

Pin Name /O Functions Output Driver Type Option During Reset
PAD 0 Output-only port PAD to PA3 *Pch: Pu MOS type *With Pu MOS H
PA1 *4-bit and single-bit output *Nch: Medium sink
PA2 *When an input instruction is current type
PA3 executed, the contents of the | *+15V breakdown

output latch are input. voitage at Nch OD
configuration
PBO O | Output-only port PBO to PB3 | *Pch: Pu MOS type+
PB1 *4-bit and single-bit output *Neh: Medium sik
PB2 «When an input instruction is currenty}:;_;g
PB3 executed, the contents of the
output latch are input.
PCO /O Input/output common port PCO S ¢
PC1 to PC3 Neh’0D out-
PC2/VREFO - 4-bit and single-bit input/out- '
PC3/VREF1 put
*PC2: Common with VREFO
comparator compariso
voltage pin
-PC3: Common with VREF
comparator com
voltage pin
PDO/CMPO | Input-only port PDO to PD] Normal input
PD1/CMP1 *The comparator’
PD2/CMP2 ware-selectable,/
PD3/CMP3 The comparison voltage
PDO is VREFO. ‘
The compiarison v
to PD3s VREF
Tlgéfp‘t;mpar ‘
PEQ/TRA Normal input
PE1/TRB
0sC1 *Ceramic
08C2 R, C.0r a ceramic resonator
systém clock generation. 0SC, RC
¥ the external clock mode, the 0SC, or ex-
; ternal clock
Sy'stém reset input pin
/» When the RES is brought to L
level at P33/HOLD=H, the
CPU is initialized.
TEST CPU test pin
Connected to Vgg at the operat-
ing mode
VDD Power supply pins
V5SS

No.2796-6/25




LC66506B,66508B

Remarks: Output with Pu MOS - Qutput with pull-up MQOS transistor
CMOS output ---—--m--memeeomoeeececenes Complementary output
OD output -----ee-- Open drain output

User Options
{1} Options of ports 0, 1, 8 output level during reset

during reset by option.

Option Name

1. Qutput during reset: "'H"' level

2. Output during reset: “‘L" level

{2) Oscillator Circuit Options

Option Name Circuit ‘Conditions, etc.

1. External sut: Sghrhitt type
clock

2. 2-pinRC * Input: Schmitt type
0sC

3. Ceramic

(3) Watchdog timer.gption
The presence Gr.absence of the runaway detection function (watchdog timer) may be selected by option,

e

No.2796-1/25



LC66506B,66508B

(4) Options of port output configuration
i} For each port of PO, P1, P2, P3 (except P33/HOLD), P4, P5, PG, P7, P9, PA, PB, PC, either of the following two
output configurations may be selected by option {in bit units).

Option Name Circuit Conditions, etc.

1. Open drain P7, PA, PB: Output only
type output s P2, P3, P8, PY: Schmitt inpl

? Output data
i | ;—Inputdata

SB

2, Qutput with
pull-up
resistance [

Output data

Input data

Option Name onditions, etc.

1. Open drain
output

2. Output with
pull-down
resistance

iiii) Theu_g:b paray

No.2796-8/25



LC66506B,66508B

{1} Absolute Maximum Ratings at Ta=25°C, Vg5=0V

Parameter Symbol Applicable Pins, Remarks Conditions Lirmits Unit Note
I\\-"Igrtlargélm Supply \VBh max VoD —0.3t0+7.0 V
Input Voltage ViN(1) P2,P3{except P33/HOLD], —0.310+15.0 v 1
PG e,
VIN(Z) Other Inputs —0.3tc yf;g-l’-ﬁa ?
Cutput Veoltage |vouT(1) P2 P3{except P33/HOLD),
PG P7.PA
VouTi(2) Other autputs
Output Current | 1oN(1) PO,P1,P2 P3{except P33/
per Pin HOLD},P4 P5,P6 P8 PY,
PC
1on{2) P7.,PAPE
—lor(1) PO,P1,P4.P5 P PA,
PB
—Ilor(2) P2, P3lexcept PA3/HOLD),
P6,P8,PY,PC
Total Pin Current | 2 |oN(1) P2,P3lexcept P33/HOLD),
P4,P5,P6,P7,PB
Zlon{2) PO,P1,P9.PAPB,PC
—Zlor(l) P2 P3lexcapt PA3/HOLD)
P4,P5,P6,P7,P8
—% Ioe(?) | POP1,PO,PAPBPC ; 25 | mA 4
BloWaBePowe | oy max | Tam— 600C430) | mw | 5
poaintre | Tobr ~3+n | T
L?'{\%%erature Tstg —66t0+125 T

{Note 1)

(Note 2)
{Note 3}
{Note 4)

selected)

Reflow solder ng is re
Please consu}f youpdoi

(Note 5}

eiected

I other type than the open drain output is

to +70°C, V§=0V unless otherwise specified

Limits s
Conditions - Unit | 5
Voo(v) min typ max z

4.0 5.0 6.0 v

HOLD mode 1.8 6.0 v
(B L@,,,, Output Nch Tr OFF | 4.0t06.0| 0.75V00 +13.5 | v |1

Input"V _.Ita
Output Nch Tr OFF | 4.0106.0( 0.79V00 VoD Vo2
VIH(3) PO,P1,P4,P5,PC, Output Nch Tr OFF [ 4.0t05.0| 0.7V0D VoD Vo3
PD,PE
ViH(4) PE 3-level input mode | 4.0106.0| 0.8vDD VDD \

Continued on next page.
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LC665068,66508B

Continued from preceding page.

Limits o
Parameter Symbol Applicable Pins Conditions Unit | B
' Vop(v] min typ max =z
"M Level Input | VIM PE 3-level inputmode | 4.0t06.0| 0.4voD 0.6voD v
Voltage
Common-Mode ;
Input Voltage VEMm PD, PC2, PC3 Comparator input | 4.0t06.0
Range mode
“L"-Level Input | V1L {1} P2,P3(except P33/ | Output Noh Tr OFF | 4.0106.0
Voltage HOLD), P6,PI,
‘ RES
0sC1
ViL(2) P33/HOLD
ViIL(3) PO, P1,P4,P5, PC, |Qutput Nch Tr OFF
PD, PE, TEST
ViL(4) PE 3-level input mode
Operating fop
Frequency
(Instruction (Teve) (us)
Cycle Time)
Frequency fext 0sc1 MHz
the OSE24s left
" open? IHSC option:
8
Z .
8 Pulse Width | textH ns
= textL
o
£
3
[+
2
U B,
§ Rise/Fall texiR 4.0106.0 30 ns
X | Time textF
0SsC 4.0to0b.0 4.0 MHz
gl 2
8| 8 Frequency
5| 5
c L%
3 EE 4MHz [ 4.0t06.0 10 ms
o
Q50
2 |3
E See Fig. 4, 4.0te6.0 100 pF
2.7 kQ

v_rz;in type. For P33/HOLD, VIH(2) applies.
MOos og:ep_ﬁ type cannot be used as input pin.
$ins ofﬁip,é‘n drain type, P9 of CMOS output type cannot be used as input pin.

No.2796-10/25




LC66506B,665088B

{3) Electrical Characteristics at Ta=—30 to +70°C, Vg§=0V unless otherwise specified

Limits ]
Parameter Symbol Applicable Pins Conditions - Unit | ©
VoD (V) min 18%9) max =
"H" Level Input | IH{1) P2,P3 {except P33/ |VIN=13 BV 4.0t06.0
Current HOLD}, P& Output Nch Tr OFF
IH{Z) PO, P1, P4, PS, P9, VIN=V0D 4.0t8.0
PC, OSC1, RES, Qutput Nch Tr OFF
P33/HOLD
{except PD, PE,
PC2, PC3}
liH{3} PD, PE, PC2, PC3 ViN=V0D 4.0105.0
Output Nch Tr OFF
“L""-Level lnput [ liL{1} Inputs other than VIN=VSS 4.0tab.0
Current PD, PE, PC2, PC3 Qutput Nch Tr OFF
liL(2) PCZ,PC3,PD,PE  |VIN=VSS uh |2
Output Nch Tr OFF
""H"-Level Qutput [ VOH(1) | P2, P3 {except P33/ | /0H="—1mA Mk
Volhage HOLD}, P8, P8, P9,
PC loH=—0.1mA v |3
VoH(Z) | PO, P1, P4, PS5, P7, v 4
PA,PB \Y
Output Pullup  |IPO PO, P1, P4, P5, P7, mA | 4
Current PA, PB
“L*"-Level Output| VOL{!}  |Po, P1,P2,P3, P4, Vo5
Voltage P5, PG, PB, P9, PC
(except P33/HOLD)
voL{2) P7,PA,PB \
Output OFF-State | IOFF {1} #A | B
Leakage Current [} o) B
IOFF(3) 4.01w5.0] —1.0 ubo |7
Comparator Offset 4.0106.0 150 +300 my
Voltage
Hysteresis 4.0t6.0 0.1vDD v
8 Voltage
B
g "H"-Level 0.5Vvoo 0.75voe |V
® [ Threshold
5"' Voltage
‘é" 0.25VoD 0.5vo0 |V
£
»
See Fig. 4 4.0106.0| 2.0 3.0 4.0 MHz
C=100pF£5%
R=2.7xQx 1%

Continued on next page.
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LC66506B,66508B

Continued from preceding page.

Limits ®
Parameter Symbol Applicable Pins Conditions - Unmit | 5
VoD (V) min typ max -
Cycle 5 | tekey SCKO, 5CK1 Timing of Fig. 5 and | 4. 01060 0.9 s
Time | £ testload of
g':-; Fig. 6. 4.0t06.0
o
EREORIFITU.
g | LTITHT | B oKL 4.01e6.0
o | Level £
B Pule o lic 4 01060
= = KH .Utob.
B width |32
Rise/ . tCKR 4.0tab.0
Fall &
Time 3 |texr
Data Setup | tICK SI9, S11 Timing of Fig. 5,
g Time specified for
E SCKD, SCKT rise
2 | Data Hold TCKI H
& Time
Qutput Delay | LCXC SOU,_SO1 Timing of Fig.
5 [ Time test load of
[=3
5
o
B
5
]
HHTL- L INTO TCye
Level Pulse tioL
g Width at
= | INTOD
=
[=
3
5
a
c
2
S | Interru
2 | pt tiH Tecve
LRy
Level Pulse
Width at
Other than
INTO
gL . Cog };,t"mn under 2 Teve
Level Pulse \gﬁ_dﬁ the event
Width at ~Segunter input
PIN1 ¥ timer 1 is
accepted
"HOPL « Condition under 3 Tove
Level Pulse which a reset
\'ﬁ‘%‘gh at is caused
Fig.B. 4.0t06.0 30 M5
AMMHz ceramic 4.0106.0 4.5 f mA
resonator OSC
4MHz external .5 1 mA 8
clock
RC OSC 4.0 8 mA

Continued on next page.
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LC66506B,66508B

Continued from preceding page.

. Lirnits @
Parameter Symbol Applicable Pins Conditions ~ Unit [ o
voo(y) min typ max =
Current- IDDHALT | VDD 4MHz ceramic 4.0106.0
Dissipation at resonator OSC
HALT Mode 4MHz external clock
RC 05C
Current IDDHOLD | Voo 1.8106.0
Dissipation at
HOLD Mode
{Note 1)

{Note 2}

{Note 3}
{Note 4)
(Note 5)
{Note 6)
{Note 7)
(Note B)

Reset mode.

0sC1

Pull-up output type and output Nch transistor OFF.
P8 is of CMOS output type.

(oscz2)

T

External clock

OPEN

.

texiRt
1 /fext

L

/...

03C

UMMM

ator OSC Circuit

.. C1 | 33pF£10%
g%, 68 C2 | 33pF£10%
Dma g

;%g 1 ﬁz,rxyoeera) C1 | 33pF+10%
WS kBRrRA.OMS C2 | 33pF+10%
oS | 4MHz{Murata)CST4.00MG

585

583 4 MHz{kyoceralKBR-4.0MES

Table 1

Ceramic Resonator OSC-Guaranteed Constants

Unstabilized

OSC period
1cFS

=---- - --Vss

meme == === = -- Lower limit of

operating VDD

Stabilized OSC

Fig. 3 0OSC Stabilizing Period

0sC1

0sC2

Cext

} Rext

Fig.4 RC OSC
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teREY |
{CKR
texL | toxkr
_ 0.75Voo {input}
SCK \
EK_? 0.25Voo linput) Voo— 1V {putput)
0.4Vpo (output)
HCK tcka

SI0 B 0.75voo
Sl - 0.25VoD

1cKo
sS00 Vop— 1
S01 0.4Von

Fig. & Serial Input/Output Timing

Fig. 8 Timing of Comparator Response Time Trs

No.2796-14/25



LC665068B,66508B

RC OSC Characteristic of the LC665068, 665088
Fig. 9 shows the RC OSC characteristic of the LC66506B., 66508B. For the variation range of RC OSC frequency
of the L C665068, 665088, the following are guaranteed at the externa! constants only shown below.
External constants  Cext=100pF, Rext=2.7kohms
2 0MH25fRS54.0MHz (Ta=—30°C to +70°C, VDD=4.0 to 6.0V)"
If any other constants than specified above are used, the range of Rext=2to 20kQ, Cex
observed. (See Fig. 9.)
(Note 10) The OSC frequency at Vpp=4.0 to 6.0V, Ta=—30 to +70°C must be withis the op
range {0.4 to 4.3MHz}.

( 150pF must be

tion ¢tack-frequency

fr—Rext Characteristic

fre (kHz)

"RC Q’é Frequency Data (Typ.)

tained herein are intended for use in surgical implants, life-support systems,
! ar power control systems, vehicles, disaster/crime-prevention equipment and
bﬁch may directly or indirectly cause injury, death or property loss.

V4 products described or contained herein for an above-mentioned use shall
esponsibility and indemnify and defend SANYO ELECTRIC €O, LTD., its affiliates,
And distributors and all their officers and employees, jointly and severally, against any
wins and litigation and all damages, cost and expenses associated with such use:

@, Not mpo*se any responsibility for any fault or negligence which may be cited in any such claim or
ﬁugaﬁo‘. on SANYQ ELECTRIC CO., LTD, its affiliates, subsidiaries and distributors or any of
"thgw bfficers and employees jointly or severally,

B Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for volume production. SANYO beheves information herein is accurate and refiable, 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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LC66506B,66508B

Application Development Tools

The programs for the LC66506A, 665088 microcomputers can be developed on the MS-DOS personal computer
system {IBM-PC model system). Cross assembler for this system is provided. To help the user develop programs
for the LC66506B, 665088. microcomputers, the following development tools are prepared:

Host control program
Cross assemb!,,y

Piggyback type
simulation chip 64
{LCBEPGEXX)

pin Evaluation chip (LC66599)
plug

Evaluation

chip board
~—1  (EvAso0-

TBE65XX)

User application product circuit board

Appearance of Application Dev

(1) Program debugging unit (EVA850/800)

(2)

64-pin connector. If the LC66599
from the LC66599 microcomputer
jumber connectors on the eval
using these jumper connectors,”

Jumpers

Type Power supply to the user application board
through the evaluation chip boerd

Jumper 2 (J2) Jumpar 3 (J3)

esot by the RUN instruction | ON VDD supply to the user appli-

fraom the host computer. cation board through the evalu-

ation chip board output.

Reset by the reset circuit on OFF Power supply to the user eppli-

the user application board cation board from an indepand-

ent power source {from the

evaluation chip board)

Jumper name

Jumper setting
and mode

léction for ports 0,18 at the reset On-chip RAM capacity selection |Watchdog timer function
i salection
Switéh,name P1S P8S RCO AC1 | Capecity WDC

ON Port 1 ON Port 8 OPEN OPEN |RESERVE| ON | Watchdog timer

Switch setting “H e ON OPEN |RESERVE function

and mode solacted
OPEN | Port(} | OPEN |PortB OPEN ON B12w OPEN | Watchdog timer

L i ON ON B12wW function not
selected

Switches SW2 to SW14: Pull-up resistor option select
@ Set to ON when on-chip pull-up resistor is used. Set to OPEN when open drain output type is selacted.
@ Selectable for each pin.

No0.2796-16/25



LC665068,665088

(3) Cross assembler

Target device
Cross-assembler Name ROM {Kbit) Functional
differences
L.C665068B, 6 sSB coxznmand
LC66599 mvai i
.E
LC6GS.EXE LLCB6508B, 8
LCE6599

{4) Simulation chip

The sirmulation chip (LCGEPGBXX) is a piggyback type microcomputer,
mounted on this chip. Then, the simulation chip is incorporated into an

operation can be monitored.
(D) External view and EPROM

memoty apacity according to a
n sookg‘t on the package surface.

Function type Pin No. Pin name Function mode
Port O, port 1, and port 8 1 POHL Port output '"H”
output level st reset 2 PTHL
3 Port output "'L"’
Watchdog timer 6 Operation
Halt
On<hip RAM capacity 4 RAM capacity
5

resarve

512w

ON: +6V voltage input OFF: Ope

LCB6PGHX X Pin Assignm:

P4)
P42
P43
P50
P51
P52
P53
$I1/P6O
so1/Psl (OB
seK1/Pe2 [19
PINT /P63 [20
P70 [
P71 (22
P72 [23
p73 (24
P80 [2
P8
P82 [27
P83
NT2/P30 [29]
TeEST [30]
vss [31]

IEEEEEEE

AEEREREREHAFR-ERE

0sc1 (3

POHL O |
PIHLO 2
PBHLO 3
RAMCOO 4
RAMC10O 5
WDCO 6
CP1O7

-
+5vO)
PM]ZQZ

PM70 3
PMEQ 4
PMSOQ 5
PM4Q 6
PM30 7
PMZOE
pwo 9
PMOC,)‘O
MO
MTQIZ
IM20O13
Vss éEN

140+5V
130+5V
120+5v
NO+5v
100 +5v
90 +5v
80

'rzé€P+5V

268 PMI13
zséF‘MS
240PM‘3
23QF'M11
22(?\/55
21 QPM]O
20 QCE
19 QM7
'IBOI|M6
17 OIMS
16 QM4
150|M3

55] PE1/TRS
54 | PEQ/TRA
3] PD3/CMP3
7] PD2/CMP2
1] PC1/CMPI
0] PDO/CMPO
4] PC3/VREF]
PG2/VREFD
PCY

PCO

PE3

PB2

PBI1

PBO

PA3

PA2

PAt

PAD
PB3/INT5
P92/INT4
PO1/INT3
RES
0sC2

o,

{efeed

o

EEEEEEEEERE

™~
O=

ol
b= anI

)
P
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@ Power source for EPROM
Normal current dissipation per EPROM is in the range of 50mA to 100mA. When power capacity of an
application product is not sufficient, power can be supplied to the EPROM from external independent power
source. That is, the power source which is different from that on the application system can be selected.
{See the figure given below.)
At the factory shipment, the +56V pin and Vpp pin are connected on the LCGEPGBX
supplied to the EPROM from the LCBBPGBXX power source terminai. Of the pi
package surface, +5V pad is used to supply power to the EPROM. !

herefore, power is
rsource pads on the

EPROM power source
{diffarent power source
from that for the LCEGPGEXX)

_ LCQ P316 microcontroller with built-in one-time
£665088and LCB6508B.

The LC6BE516 microcontroller with i
programmable ROM are used as emul}gﬁgf‘ﬁ chips T"‘t?_
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Symbol
AC

E

CF

ZF

HL

XY

M

M {HL)
M (XY)
M2 {HL)

SP
M2 {SP)
M4 (SP)
in
12

PCh
PCm
PCi
Fn
TIMERO
TIMER1
SI10
P

P (i4)

LC665XX SERIES INSTRUCTION SET (BY FUNCTION)

Description

: Accumulator

: E register

: Carry flag

: Zero flag

: Data pointer DPH, DPL
: Data pointer DPX, DPY
: Data memory

: Data memory contents specified by data pointer DPH :

: 2-word data memaory contents specified by data p‘

In this case, the accessed data memory area ad est mus

: n-bit immediate data
: Bit specification

t2
Bit

: Bits81to 11 of PC
: Bits4to 7 of PC
: Bits0 to 3of PC
: User’s flag “
: Timer D
: Timer 1

ol %

s complement

even address).
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S Instruction code z Status
50 Mnsmonics E S Function Description tisgs Remarks
Eg DsDDsDy | D3D0ND, || | &
CLA Clear AC tooofooco|1]1[ac-0 Clears AC. ‘,;:“":?"?.‘
{Equivalent to LAl O) s
lur-:l-xn)
DAA Decimal adjust AC in 1100]1111(2]2[AC—(AC)+6 Adds & to AC,
additian 0010 0110 {Equivalent to ADI 61
w | DAS Decimal adjust AC in 1100|1111 2] 2]|AC—(AC)+10 Adds 10 to AC.
_5 subtraction 0010|1010 [Equivatent to ADI OAH)
E cLC Clear CF 001 1110|1(1|CF-0
1
::E STC Set CF C0Q1| 1111 [1]|¢Lt]|CF—1
£ | cma Complement AC 0001|1000/ 1] 1 |AC-T(AT)
Hin Increment AC 0001 |0t00| 1] 1]|AC—(AC)+!
E DA Decrement AC 0010|0100 1]|1]|AC—(AC)-1
g | RAR Rolate AC right 0001|0000 1] 1 [ACI—(CF), ACA—{A
E through CF Cr+1) , CF—(ACo}
§ RAL Rotate AC left through | 000 C | 0Q0Q 1| 1| 1| AC—(CF), ACn
< CF (ACn), CF—(AL)
TAE Transfer AC 1o E 0100|0101 1](1]E~(AC) !
TEA Transfer E to AC 0100|0110 1 AC—(E)
XAE Exchange AC with E 01G60(0100]1
a|IM Increment M Q001 | 0010C(1
.2
4 | DM Decrement M 0010|0010
2
& | IMDR i8  Increment M direct 11000111 |2
é e ls s 1eflalz Iy Lo
E | DMDR 8| Decrement M direct 1100 (0011
a |7 |s ls |4 |:| |2 11 10;
5 [SMB 12 | set M data bit 0000 ’
g 5
E | RMB t2 | Reset M data bit 0010 "Resets a bit specified by t1t0 of | ZF
5 . MIHL).
Adds togethar the contants of AC
AD Acd M to AC and MIHL} in binary and storss the ZF CF
it In AC.
- - Adds together the contants of AC £
ADDR i8] Add M direct 1o AC end MIi8} in binary and stores the e
rasult in AC.
i Adds together tha contents of AC,
ADC | Add M to AC with CF MiHL), and CF in binary and storet | 2" <
] the result in AC.
H - : " ~i Adds together the contents of AC
£ |ADI i4 | Add immediate dat F"(Ac)*"""""“ snd Immediats date in binary and | o
E AC stores the result in AC,
& AC—[M(HL}))—(AC) | Subtrects the contents of AC from | 2, ¢f |[CF~0if
£ | SUBC iﬁ'éi‘ AC fr _(—C—F[) (HL)=(AC) | oY with CF in binary and stores thers iv o
8 the rasult in AC. el S
& if thera is
g no borrow,
— Performs 8 logical AND operation
§ AC—(ACIA(MIHLY) between AC and M{HL} and stores ¥
& the result In AC.
— Parforrns 8 logical DR opaerstion
AC—(ACIVIM(HLY) between AC and MIHL) and stores 2
the meault in AC.
- Performs e logical sxclusive OR
1 [ AC—{AC)(MIHLY) operetion between AC snd M(HL) z
and stores tha result in AC,
— Performs & logleal AND opsration
! E‘:_fLH)") (ACIAIM | twosn AC and MHL) and stores | 2
] the result in MIHL).
— Psrforms a logical OR operstion
1 M}_EFL) (ACIVI(M betwsen AC and MIHL) and stores F
(HL)] tha results in M{HL).
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direct

Iz ls 1y s

I3l 1 la

Exchanges the contents of AC and
M{i8}.

é instruction code ¢z Status
3 Mnamonics £l Function Description flags Remarks
5% D:DeDsD | DiD:DI0y | & | & affacted
- — Compares the contonts of AC and
CM™ Compare AC with M G001 0110, 1 1[|[MHL) +(AC)+1 MIHL) and_ then sets/resets, tha ZF, CF
carry fleg (CFI and znro flag tZFJ:
Comparison relations
(M{HL}) > (AC)
[M(HL})=(AC)
2 {M{HL})< (A
-.9..
] —
g |G i4 Compare AC with 1100114122 lalzlilyg+(AC)+1 Compares the conianis’ of the s iigtor (AC)
E immediate data 1010 Lililile .."";,,;'.‘:;“.‘S‘F'.".f;:;,‘f'..’.',".%,} i o
[
2
&
o
E
8
c
K]
B
& [ CLI i4 Compare DP_ with 1100 1111]2]|2]|2ZF=! 2
Q immediate data L0111 | Lkl if(DOPLY =111 Iy Ig"
2F—0
ilOPLYa 1y
CMB 12 | Compare AC bit with 1100} 1111]2]|2](zZF-1 IF
M data bit 1101004t H(AC, t2)g=LM(HL)
LAE Load AC and E from Q1011100
M2 (HL) _
LAl i4 | Load AC with immedi- | 1 Q00 |11 1o iata data into AC 2F ??’,':‘!u';’;!n'n"?.‘
ate data nonuny
ﬂ.g'lm S0l
LADR 8 | Lead AC from M direct the contents of MIIB) into | ZF
v§brn the contents of AC imo
5 Store AC to M MIHLY.
SAE Store AC and E to M2 Stores the contents of AC and the E
(HL) register into M2(HL),
LA reg | Load AC from M{reg} Loads the contents of M[regl mto | ZF
AC. reg is sither an HL or XY
ag 1o
HL 0
XY 1
LA reg,| | Load AC from M{ceg l.onds |Tn °°?L'£.“ of M(rgrgll into ::\E IF ZF status
actumulator , reg is aithar sn dapands on
. then increment reg DPL—(DP.Y +1 or XY, Ater loading, incremants the DPTorDPY
z or contents of DPL or DPy, Refer 10 incrament
3 DPy—{DPy) +1 the LA rep instruction for the result.
z relationship between reg and 10,
#
£ LA reg. 2 | AC—(M(reg)) Loeds the contants of Mireg) into | ZF 2ZF status
g DPL—(DPL) -1 AC. rag is either an HL or XY, After depends on
g : loading, decrements the contents of DPLorDPY
= or DPL or DPY, Refer 1o ths LA reg dacrement
]oi DPy—{DPy) -1 instruction for  the relationship result,
- betywen reg and 1.
1 | (AC)—{M(reg)) Exchanges the contsnts of AC and
Mireg}, reg is either an HL or XY,
reg te
HL 0
Xy 1
2 | ( AC)—(M(reg)) Exchanges the contants of AC and | ZF ZF status
DPL—(DPL) +1 Mireg). reg is either an HL or XY, depends on
or Afiar exchanging, increments the DPLorDPY
contents of DP or DPy. Refar to increment
DPy—(CPy)+1 the XA reg instruction tor the result.
relationship betwesn reg and 10,
Exchange-AC with M D101 [ 11tl | 1] 2][(AC)~(M{reg)) Exchangss the contents of AC and | ZF ZF status
D (reg) then decrement DP —(DPpY =1 Mireg), reg is sither an HL or XY, depends on
re or After exchanging, decremants the DPLorDPY
g P p contents ot DPL or DPy. Refer to dacrement
DPy—(DP¢} -1 the XA reg instruction for the result,
relationship batween reg and t0.
XADR i8 | Exchange AC with M |11 0 0 000 | 2]2](ACI—~[M{iB))
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L
-g Instruction code 2|3 Status
a Mnemonics £|e Function Description flags Remarks
gg 0:D40:D, | 03D:D:0, | @ | & affected
o [LEAI i8 | Load E & AC with 1100 (0611022 |E —1slilsl, Loads immediate data i8 infouthe E
© immediate data [P PO Y P B PR PR T S AC—l11a 1y Ip registar and the accurnulngf tA R,
] e
E|RTBL | Read table data from | 0101 1010 | 1| 2{€ AC—(ROM(PCh.E, | Lo e € ragrae and AC st Tron, e,
H program ROM AC)) the ACH data et an address agifisd by the new
- contnts of tha lowwr B 5 E
B reginer and AC. 3
-g RTBLP | Read table data from 0101|1000 1| 2/|Port 45~ First, repiaces the oo
g program ROM then [ROM(PCh, E, AC}))
-4 output to P4,5 !
LOZ i4 |Load DPuwithzercand| D1 1 O {lslz lile| 1! 1 | DPu—D Lopds tm' data of
DP. with immediate DPL—lgl2 11 ls gﬂpmodmte data i4 int
data respectively L rgeditively.
LHI 4 | Load DPx with 1100 1 1|22 |0Pu—llzl 10
immediate data CO0O0 |l i g
LLI id | Load DPL with 1100 1 2 2|DPL—lhlzlily
immediate data 0001 |lalh h %
LHLI i8 | Load DPx, DPL with 1100 (0000 | 2] 2 |DPu=~lzlslhsly
immediate data Iy lg I Lo Da bz 1y Lo DP =13 12 Iy
LXY! i8 | Load DPx, DPy with {1 10 0 of2fz2 !
immediate data Iy lo 15 1o flala Vo le
It Increment DP_ obol1|o0001{1]1
DL Decrement DPy 0010|0001 (11
Y Increment DPy

e
-% oY Decrement DPy tha contents of the DPy | ZF
&
E | TAH Transter AC to DPu the contents of the
5 fumulator {AC) to the DPH
% THA Transter DPw to AC “Transfars the contams of the OPHto | ZF
a2 the AC.
5
E | xaH Exchange AC with DPw Exchanges the contents of the
*E sccumulator (AC) and the DPH,
E TAL Transfer AC to DP, Transfars  the contents of the
% sccumulator (AC) to the DPL,
o TLA Transfer DPL to AC Transfers the contents of tha DPL 10 | ZF
the eccumulator (AC),
XAL Exchange AC with D, Exchanges the conignts of the AC
g and DPL,
TAX Transfer AC to DP, P DPye(ACY Transfars the contants of the
i accumulator (AC) to tha DPX,
AC—(DPy) Transfers the contents of DPX to the | ZF
(AC)—(DPx) Exchanges the contents of tha AC
and DPX.
DPy—(AC) Transfers the contents of the
accumulstor {AC) to the DPY,
AC—(DPy) Transfers the contents of the DPy to | ZF
the AC,
(AC)—(DPy} Exchangss the contents of the
sccurnulator [AC) and the DPy,
H mngmng | 1| 1| Fre—1 Sats n flag spacified by né,
i:-l 9'.
Eg ; mmanng | 1] 1| Fa—0 Resets a flog spacified by nd. ZF
1110 |PiPuPwPy| 2 | 2 [PC12—PC12 Jumps to an address specified by When
2 PC11~0—Pu~Pe immedists deta Piy ~ Py In the ?;onﬁ:dt?dmlv
3 P1PsPsPy [ PsP1PIPy current bank. after the
B2 BANK
o9 instruction,
EXn PC12+-[FETT)
§E JPEA | Jump to the address 0010[0111]|1t]|1]|PCl2~PCB—PCI2~ [ Jumps to sn § spacitiod
5 5| stored at £ and AC in PCB PC7-4—(E) cu:\urat?.rnIA of Ich N a?hd
the current page PC3I~0—(AC) pro;:r?'l cou'rmr r i
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Instruction code w8 Status
Mnemonics ] Function Description flags Remarks
:g D1DsDsDs | D:0:0:Ds | & | & affected
CAL Call subrautine D1C1|[0PuPePy 2| 2|PCI12 110 Calls a subroutine,
addr PCIG~0— Py ~Py
P1PsPsP( | PsP3P:Po M4{SP)—(CF, ZF
PC12~0)
$P—(5P)-4
cze Call sudroutine in the 10190 |PsP:PsPo| 1} 2| PC12~6 PC1~0+—0 | Colls a subroutine in, éguoolba 46 0.
addr [ zero page PC5~2—Pa~Py 5
M4(SP)—(CF, ZF,
PC12~0)
SP—35P-4
BANK Change bank ooCc1| 10111 (1
§
B|PUSH [Pushregon M2(SP) [ 1:10C | 1111]2]2)M2(5P)—(reg) g T
Bl ree 111t 100 SP-(SP)-2 B, subtruaty, 2 from
[
@
£
5
g
0
2
a
E
3 R
- 1 t e M2ISP) and
POP reg | Pop reg ofi M2(5P) 1100 1 ‘1 '1 1 “t‘?. ’c.:nlgmn;w:r s ":ck
111Q] 1itip 0 {sPl by 2 wnd loptit the sonmtanty of M2
SH reg Imtrustion
r-‘fiﬁonlhlphlt nA1K0 and reg.
RT Return from subroutine | 00 Q1 1100 PRardii exscutionffrod u ubrouting or interrupt
orocHaing ruu\lm b.ck to the routing thal called
it, Tha contanty'a! the cerry flag (EF) snd e Hag
{ZFt erm non ad from the rack scop,
RTI Return from interrupt 00011101 Raturny gkagition from & or IF, CF
. prml;mg routing back 1o the routine thet ullld
routine it. The'confents of the carry tlag {CF} and 1ers fleg
{Z Feturmed fram the stack arve.
A ranch on AC bit 1101 Fransfers sxecution to en address
8 at:dr Branch on AC PP PP pécified by the contents of P7 1o PO
rersta n the current page if s bit specified
Fy immediate data t110 of AC is 1
{program branch),
NALZ rarich on no AC bit Transfars axecution to an address
8 ad;r 8 ¢ spacified by the contents of P7 to PO
in the current page if a bit specified
by immadiate data t1t0 of AC s O
{program krench).
i Transfars axecution to an sddress
BMtd2dr Braach on M bit spocifisd by the contents of P7 ta PO
a in the current page if n bit specified
by immediate data t1t0 of M{HLI) is
1 {program branch},
7~0e Py Ps Py P Trorufars axscution to an address
BI‘:Z‘I;E Branch on no M t;if p’é p’ P: PS‘ p; spacified by the contents of P7 to PO
'13M L in the currant page if B bit specified
i(M(HL), | 1y immediate data 1110 of M{HL) is
t2)=0 0 (program branch).
BP12 PC7~0—P; PsPsP, | Tronsfers axscution to an asddress Used t°| "
addr PaP; PP, | sPecified by the contents of P7 to PO TReona™
" iI(P(DPL} in the current page if a bit apacified control |
5 it Lir | by immediats data t1tp of the port rﬂ”l‘lt‘ﬂﬁdlf
® t2)= sccasted by DPL In 1 (program ixmo%tnly
2 branch). l-{‘&nrt
B P NK
£ nut ctlon
‘E pu:] Tnrormal
@
e
10tte| 2] 2|PCT~0—P1PsPsP, Tranufen c;(o:_;uionpt: Im!::al'vu spsciflec l?v H’!Il Sama as
! n bl
PiPafiPo PaPePiPy | ol Ty immadien dnts 10 of the port above.
if(P{DPL), | scoswsd by DPL ia D [program branch),
t2)=0
11002 |2|PC7~0—P1PsPsPy | Tramfarn axecution 1o an address wpecitied by the
Prpﬁpqu P:P:P|Pa PyP: Py Pn contants of P7 to PO In the current page If the

if(CF):l m:; of tw cany feg ICF1 o 1 (program

100111002 2|PC7~0=PrPsPsPy | Trensters aneution to an sddress specitied by tha

P:PsPsPy | PsP:PIPy PaPaP Py | 20000 ;’rl 2"2-:3 'F'n.:"u;»"'.'."o”'l'.'r;:r::

it{CF)=0 bepnch}.

gz Branch 06 ZF 1101 11012 2{PC7~0—PsPgPsPy | Traneter exscution to an sidren wpacitied by the

acr PrBAPP, | PaPi o reeie, | ST RN A

| = branchi,
Nz Branch on no ZF 1001 1101 2] 2 ;PCT~D—PsPsPyPy Transters axecution 10 an widrees spcified by the
addr PiPgPsP. | P3P:PIPo P1P3P Py | Sonmm of B7 wo PO In the cuman: Rage f the

i1(ZF)=0 :n.::; of ta mro Bag {ZF) v D iprogrem
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=
.% Instruction code sl Status
H Mnemanics £ Function Dascription flags Remarks
H : 0:DuDsD: [ 0:0:0Dy | 8 | & atfactod
- BFn4 Branch on flag bit 1YY 1 ammgnyme| 2| 2 PC?~0—P:PsPsP, Transfers execution t0 sn address
2| adar PrPePsPs | P1P2P Py P.P.P P, | sewcified by the contents of P7 t&20
k] itFny =1 in tha current page if the gonfent o
b = the flag specified by ndnZnind ie:
E Tha flag is one of the 16 ags. :
:E BNFnd4 | Branch on no flag bit | 1 0 1 L [mynzning| 2 | 2 [ PC7T~0—P:PePsP,
§ addr P1PsPsPy | P3P PPy PiP;PPs
B if(Fn}=0
[
IPQ laput part O to AC 001010000 |1 | 1]AC—(PO}
IP Input port to AC 001001104 1]1[AC—(PDPL))
IPM Input port to M oot TO0CY 1|1 |MHL—(PDP))
IPDR i4 |Input port to AC direct | 1100 | 1111 (2]2|AC—(P(i4))
C11C| Lhlehils
P45 Input port 4510 ELAC| 1100 ] 1111 12|2(E —[P(4))]
respectively 11610100 AC—(P{5})
r QOP Qutput AC te port 00107010111
2 .
5
g | OFM Output M to port 00C1| 1010|111
E
a OPDR i4 | Output AC to port Oufﬁiﬁl the coﬂtnms of the sccumu-
3 direct totor (AC) toppprt accessed by i4,
E QP45 Ouilput E, AC to port
£ 4.5 respectively
SPB t2 | Set port bit
RPB t2 | Reset port bit _Flessts a bit specified by immediate | ZF
sta t1t0 of & port sccessed by DPL,
&
ANDPDR| AND port with Parforme & logieal AND operstion betwsen the | ZF
i4, p4 | immesiale data then Irvradiats e TIZITI0 an urps th esiieg
autput Product to the port,
ORPDR |OR port with immediate Pertorme . logicl OR :;r-:mp;-mn we | 2F
. tents n
i4, p4 | data then output ﬁ';"m:an.‘."a.:.’&m-ﬁ;‘m curputs he ::I::
r M 10 the port,
T e Writes the contents of the M{HL] end
WTTMO [ Write timer O T""!f%a (M2(HL). the accurulator (AC) to the timer O
.'{ 53 reload register.
: ; H — Writes tha contents of the E register
WITMI | Write timer 1 2 IMERL—(E), {AC) and the accumulater (AC) 1o the
timev 1 retoed registar.
: . Reads the contents of the timer O
g | RTIMO | Read timer 0 MZ;T;ER%? counter into the M2{HL} and the
.% ( accumulator LAC).
2 [ RTim1 E, AC— (TIMER1) Reads the contents of the timer 1
15 ' : counter into the E register and the
£ accumulater (ACH
'g STARTO Start timer O counter | Starts the timer O counter operation.
[
8
E STARTL Start timerl counter | Starts the timer 1 counter operation.
[l
STOPQ«‘ 11| 2 2| Stop timer G counter | Stops the timer O counter operetion,
10
1 1] 2] 2| Stop timerl counter | Steps the timer 1 counter operation,
11
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Instruction cods s Status
Mnemonics E L] Function Description flags Remaris
g DiDsDy | DaD:Dilx | & | & atfactod
MSET Set Interrupt Master 11001101 (2{2]|M5E-1 Sets the Intarrupt mester 0"’!31':“\'"%
Enable Flag 1010000 ¢
MRESET | Reset Interrupt Master | 1100 | 1101 | 2|2 |MSE~D Rasets the Interrupt
Enable Flag 1001|0000 flag.
e |EHi4 Enable interrupt high 1100{(1101]2]|2|EDIH~(EDIH)V id Sats the Intersul
e QlO01lfllg e
3
¢ | EILid Enable interrupt low 11001101 | 2| 2(EDIL—(EDIL)Vi4
f . 100 (lhlz by 1o
g —
ciDHia Disable interrupt high 1100(1101 | 2| 2]|EDIH—{EDIHIANI4
ot LO0OLl ihilalle
&
L |DLia Disable interrupt low 1100 101(2]| 2| EDIL—{(EDILIATE
£ 1000 |Lhlzhil
WTSP Write SP 11001111 2] 2|(SP—(E}, (AC)
11011010 .
RSP Read SP 1100 1111]2]2]|E AC—(5P)
11011011
E |HALT  |HALT 1100
g 1101
2
130
2| HOLD HOLD 1100
Ha 1101
rﬁ._
— | STARTS | Start serial 1/0 1100
£ 1110
£ . -
SElwTsio | write serial 1/0 1100 ﬂ;ﬁ”ﬁmﬁ‘.’;ﬁ’f e E penister
=5 1110 celister
it Fedds T the SI0
oL - ;Reads the contents o 9
$E| RSIO Read serial 1/Q (1) ségister into the E register and the
accumulator (AC),
- A dummy instruction that s coded
2| NOP No operation 00H and has no sffect when executed,
g Just one machine cycle signal reaches
L the CPU.
= [
'EE 582 Select bank Selects memory banks. gﬁb:n
5 2 LC66689,
LCEEPGEX
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