Ordering number: EN 2796C l

ORIGINAL

LC66506B, 66508B

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

| No.2796C [/

.

General Description

The LC665068, 665088 are 64-pin package type CMOS 4-bit single-chip microcomputers.
a RAM, I/O ports, a dual 8-bit serial interface, a 4-channel comparator input, a dual 3-level input port, a 12-bit timer,
an 8-bit timer, and provide 11 interrupt sources with 8 vector addresses.

They contain a ROM,

Features
(1) On<chip 6K-byte/8K-byte ROM, 512x4-bit RAM
(2) Instruction set with 127 instructions extended from that of the LCE500 series
(3) 1/O ports ----- 68 pins
(4) B-bit serial interface -—-- 2 lines (16-bit cascade connection available)
() Minimum instruction cycle time ---- 0.92us (4.3MHz external clock input mode)
(6) Powerful timer function and prescaler
12-bit timer-used interval timer, event counter, pulse width measurement, burst puise output
8-bit timer-used interval timer, event counter, PWM output, burst pulse output
12-bit prescaler-used time base function
(7) Powerful 11-source 8-vector interrupt function
External interrupt: 6 sources, 3 vector addresses
Internal interrupt: 5 sources, 5 vector addresses (timer: 2 sources, serial 1/0: 2 sources, prescaler)
{8) Flexible 1/0 function
Comparator input, 3-level input, 20mA drive output, 15V breakdown voltage, pull-up/open drain selectable by
option
(9) Runaway detection function (option)
{10) 8-bit input/output function
{(11)HALT/HOLD mode-used power-down function
(12) Package: DIP64S, QFPG4A (QIP64A) e )
{13) Evaluation LS}: LC66599 (evaluation chip) + EVA850/800-TB665XX, LCE6PGEX X (piggyback)
’ LCB6E516 microcontroller with built-in EPROM, LC66P516 microcontroller wuth built-in one-time
programmable ROM.

Note: The L066506B 665085 are different from the LA66506A 66508A in the external constants for RC

Series Lmeup

Type No. Pins ROM capacity RAM Package Remark
capacity

LC66304A/306A/308A 42,48 | 4K/6K/BKB 512w DIP42S, QFP48E Available
LC66354A/356A/358A 42,48 | 4K/6K/8KB 512W D1P42S, QFP48E Available
LC663545/3565/358S 44 4K /6K /8KB 512w QFP44M Under development
LC66E308 42,48 | EPROM 8KB 512w DICA42s, QFC4a8 Available

with window
LC66P308 42,48 | OTPROM 8KB 512w DIP42S, QFP48BE Available
LC66404A/406A/408A 42,48 | 4K/6K/8KB 512w DiP42S, QFP48E Available
LC66E408 42,48 | EPROM 8KB 512w DI1C42S, QFC48 Available
. with window
LC66P408 42,48 | OTPROM 8KB S512W DIP42S, QFP48E Avgilable
LC66506B/508B/5612B/5168B 64 6K/BK/12K/16KB 512W DIP64S, QFP64A Available
LC66556A /558A/562A /666A 64 6K /8K/12K/16KB 512w DIP64S, QFPB4E Avallable
LC66354B/356B /3588 42,48 | 4K/6K/BKB 512w DIP42S, QFP4BE Available
LCB65568 /558B 64 6K /8K 512W DIP64S, QFPS4E Under development
LC665628 /5668 64 12K/16K8B S512W DIP64S, QFP64E Aveilable
LC66E516 64 EPROM 16KB 512w DIC64S, QFC64 Available

with window
LCB6P516 64 OTPROM 16KB 512W DI1P64S, QFPB4E Available

Specifications and information herein are subject to change without notice.
SANYO Electric Co., Ltd. Semlconductor Busmess Headquarters
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LC665068,665088

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
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LC665068,66508B

" Pin Description
Pin Name 1/0 Functions Output Driver Type Option During Reset
POO 1/0 Input/output common port P00 | +Pch: Pu MOS type *With PuMOS | Hor LL
PO1 to PO3 *Nch: Small sink or Nch OD {option)
PO2 » 4-bit and single-bit input/out- current type - output
PO3 put «Output level
= P00 to PO3: Provided with during reset
HALT mode
control function
P10 1/0 Input/output common port P10 | «Pch: Pu MOS type *WithPuMOS [ Hor L
P11 to P13 *Nch: Small sink or Nch OD (option)
P12 - 4-bit and signle-bit input/out- current type output
P13 put +Output |evel
during reset
P20/S10 1/0 {nput/output common port P20 | «Pch: CMOS type «CMOS or H
P21/S00 to P23 *Nch: Small sink Nch OD out-
P22/SCKO » 4-bit and single-bit input/out- current type put
P23/INTO put *+15V breakdown
- P20: Common with serial input| voltage at Nch OD
sio configuration
-P21: Common with serial out-
put SO0
-P22: Common with serial clock
SCKO
«P23: Common with INTQ
interrupt and timer O-used
event count, pulse width
measurement input
P30/INT1 1/0 Input/output common port P30 | -Pch: CMOS type -CMOS or H
P31/POUTO to P32 «Nch: Small sink Nch OD out-
P32/POUTH “ | »3-bit and single-bit input/out- current type put
put ] ++15 breakdown
+P30: Common with INT] voltage at Nch OD
interrupt request configuration ’
«P31: Common with burst pulse
output from timer O
+P32: Common with burst pulse
output, PWM output from
timer 1
P33/HOLD 1 HOLD mode control input
« The HOLD mode is entered by
executing the HOLD instruc-
tion at HOLD=L.
+ The CPU is restarted by setting
the HOLD to H level at the
HOLD mode.
- 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.
BN 799707L 0017976 26T WM Continued on next page.

No.2796-4/25.

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



LC66506B,66508B

Continued from preceding page.

Pin Name /0 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: Smallsink . or Nch OD
P42 put current type output
P43 « 8-bit input/output with P50 to

P53
- B-bit output of ROM data with
PS50 to P53
PS0 1/0 Input/output port P50 to P53 «Pch: Pu MOS type +With Pu MOS H
P51 +4-hit and single-bit input/out- | . Nch: Small sink or Nch QD
P52 put current type output
P53 » 8-bit input/output with P40 t0
P43
 8-bit output of ROM data with
P40 to P43
P60/SI1 1/0 Input/output common port P60 | -Pch: CMOS type +CMOS or H
P61/SO1 to P63 v «Nch: Small sink Nch OD out-
P62/SCK1 « 4:bit and single-bit input/out- current type put
PE3/PIN1 put ++15V breakdown
-P60: Common with serial input| voltage at Nch OD
sn configuration
+P61: Common with serial out-
put SO1
+P62: Common with serial clock
«P63: Common with event
counter input of timer 1
P70 (o} Output-only port P70 to P73 -Pch: Pu MOS type «With Pu MOS H
P71 +4-bit and single-bit output «Nch: Medium sink or Nch OD
P72 =When an input instruction is current type output
P73 executed, the contents of the | -+15V breakdown .
output latch are input. voltage at Nch OD
configuration ’
P80 (0] Output-only port PBO to P83 «Pch: CMOS type .CMOSorPch | HorlL
P81 +4-bit and single-bit output «Nch: Small sink OD output (option)
P82 «When an input instruction is current type +Output level
P83 executed, the contents of the during reset
output latch are input.
+P¢h OD output option avail-
able
P90O/INT2 1/0 Input/output common port P90 | - Pch: CMOS type +CMOS or H
P91/INT3 to P93 »Nch: Small sink Nch OD out-
P92/INT4 * 4-bit and single-bit input/out- current type put
PO3/INTS put
-P90: Common with INT2
interrupt request
+P91: Common with INT3
interrupt request
+P92: Common with INT4
interrupt request
+P93: Common with INTS
interrupt request

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003
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_LC665068B,665088

Continued from preceding page.

" Pin Name 1/0 Functions Output Driver Type Option During Reset
PAO 0 Output-only port PAO to PA3 *Pch: Pu MOS type *With Pu MOS H
PA1 *4-bit and single-bit output *Nch: Medium sink or Nch OD
PA2 *When an input instruction is current type output
PA3 executed, the contents of the | *+15V breakdown
output latch are input. voltage at Nch OD

configuration J

PBO o} OQOutput-only port PBO to PB3 *Pch: Pu MOS type *With Pu MOS H
PB1 *4-bit and single-bit output *Nch: Medium sink or Nch OD

PB2 *When an input instruction is current type output

PB3 executed, the contents of the

output latch are input.

PCO 1/0 Input/output common port PCO | *Pch: CMOS type +CMOS or H
PC1 to PC3 *Nch: Small sink Nch OD out-
PC2/VREFO *4-bit and single-bit input/out- current type put

PC3/VREF1 put

*PC2: Common with VREFO
comparator comparison
voltage pin

*PC3: Common with VREF1
comparator comparison

voltage pin
PDO/CMPO | Input-only port PDO to PD3 Normal input
PD1/CMP1 * The comparator input is soft-
PD2/CMP2 ware-selectable.
PD3/CMP3 The comparison voltage of
PDO is VREFO.

The comparison voltage of PD1
to PD3 is VREF 1.

The comparator is specified in
units of PDO,PD1, (PD2, PD3).

PEO/TRA | Input-only port ) Normal input
PE1/TRB ' *The 3-leve! input port is soft-
ware-selectable.

0sC1 1 Pins for externally connecting = Ceramic
0SC2 (o) R, C or a ceramic resonator for resonator

system clock generation, 0SC, RC

For the external clock mode, the 0OSC, or ex-

0OSC2 pin is left open and the ternal clock

OSC1 pin is used for input.

RES | System 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 Vgs at the operat-
ing mode
vDD Power supply pins
VSS

B ?799707b 0017978 032 WA
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__LC66506B,66508B

Remarks: Qutput with Pu MOS ---s-oaseneasece e Quitput with pull-up MOS transistor
CMOS output Complementary output
OD output Open drain output
User Options

(1) Options of ports 0, 1, 8 output level during reset

For input/output ports 0, 1, 8, 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 0, 1,8

2. Output during reset: "’L" level

All of 4 bitsof ports 0,1, 8

(2) Oscillator Circuit Options

Option Name Circuit Conditions, etc.
1. External * Input: Schmitt type
clock
osc1 I
JL
2. 29pinRC * lnput: Schmitt type
0OSsC
3. Ceramic
resonator c1 0sG1
0osCc H |T—D—-
Ceramic &= s
resonator I 0562
H
c2

(3) Watchdog timer option

The presence or absence of the runaway detection function {watchdog timer) may be selected by option.

W 799707b 0017979 T?9 N
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LC665068B,665088

(4) Options of port output configuration
i) For each port of PO, P1, P2, P3 (except P33/HOLD), P4, P5, P6, P7, P9, PA, PB, PC, either of the following two
output configurations may be selected by option (in bit units).

Option Name

Circuit

T

Conditions, etc.

1. Open drain
type output

E Output data
i l )_o— Input data

|
DsB

P7, PA, PB: Qutput only
P2, P3, P6, P9: Schmitt input

2. Output with

puli-up
resistance

Output data

<

P [ Dr-tnput data

0SB

P7, PA, PB: Qutput only

P2, P3, P6, P9: Schmitt input

CMOS output (P2, P3, PG, P9, PC) or

Pu MOS output (PO, P1, P4, P5, P7, PA, PB)
is selected according to Pch Tr drive
capacity.

ii } For P8, either of the two options may be selected (in bit units).

Option Name Circuit Conditions, etc.
1. Open drain
output
)_C]-__—__—Output data
% DS8
2. Output with
puli-down d
resistance l—"’G: Output data
[o33:}

ifi) The comparator input of PD and the 3-level input of PE are software-selectable.

BB 7997076 0017980 790 W
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LC66506B,66508B

{1) Absolute Maximum Ratings at Ta=25°C, Vgg=0V

Parameter Symbol Applicable Pins, Remarks Conditions Limits Unit Note
| Valage™ “uPPIY | yop max | VDD —0.310+7.0 v
Input Voltage Vin(1) P2,P3(except P33/HOLD), —0.310+15.0 \v] 1
P8
ViN(2) Other Inputs —0.3toVo0+0.3 Vv 2
Output Voltage | VouT(1) P2,P3(except P33/HOLD), —0.3t0+15.0 \Y
PEP7.PA
VouT(2) Other cutputs —0.3toVoo+0.3 v
Output Current | |ON(1) PO,P1,P2,P3{except P33/ 4 | mA 3
per Pin ’ HOLD),P4,P5,P6 P8 P9,
PC
ton(2) P7 PA PB 20 mA 3
—lor(1) PO,P1,P4PS P7.PA, 2 mA
P8
0P @) P2,P3(except P33/HOLD), 4 | mA | 4
P6,P8,P9,PC
Totsl Pin Current | Z10N(1) P2,P3(except P33/A0OLD), % mA 3
P4,P5,P6,P7,P8
Z10n(2) PO,P1,P9.PA PB.PC 7% mA 3
—Z1or(1)  |P2,P3(except P33/HOLD), 25 mA 4
P4,P5,P6,P7,P8
—= lor{2) PO,P1,P9,PAPB.PC 25 mA 4
12wable Fower | 59 max Ta=—30 to0 +70°C DIP-64S (QFP-64) 5000430) | mw | 5§
90' et ature Topg ) —30t0+20 <
o e | Tsts —5510+125 | T

(Note 1) Applicable. only when the open drain 'output type is selected. If other type than the open drain output is
selected, the specification indicated in the column for other pins applies.
(Note 2) For OSC input/output, up to self OSC level is allowable.

(Note 3) Sink current (applicable to P8 only when the CMOS output type is selected) 0
(Note 4) Source current (applicable to pins other than P8 only when the pull-up output type or CMOS output type is
selected)

{Note 5) Reflow soldering is recommended for QFP packages.
Please consult your local representative for information on solder-bath immersion of the device.

{2) Allowable Operating Conditions at Ta=—30 to +70°C, Vgg=0V unless otherwise specified

Limits } =
Parameter Symbol Applicable Pins Conditions - Unit | &
Vob(V) min typ max =
Operating Voltage { \/oD Vop 4.0 5.0 6.0 \Y
Data Retention. | VOD(H) | VDD HOLD mode 1.8 6.0 \%
Voltage
4. Level VH(1) P2,P3(except P33/ Output Nch Tr OFF | 4.0106.0} 0.75VDD +13.5 v 1
{nput Voltage HOLD), P6
VIH(2) P33/HOLD, P9, Output Nch Tr OFF [ 4.0106.0! 0.75VDD VDD vV |2
RES
osch
VIH(3) PO,P1,P4,P5,PC, Output Nch Tr OFF | 4.0106.0| 0.7VDO VDD v |3
PD.PE .
Vin(4) PE 3-level input mode | 4.0106.0| 0.8VoD VDD \%

Continued on next page.
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Continued from preceding page.

Limits

Parameter Symbol Applicable Pins Conditions Unit ‘:‘:
VoD(V) min typ max <
“M"-Level Input | ViM PE 3-levet input mode {4.0106.0} 0.4VOD 0.6VDoD \%
Votrage
F:p"‘;tm\?mmgg‘ VMM PD, PC2, PC3 Comparator input | 4.0t06.0 1.0 Voo—1.5] V
Range mode
“L”-Level Input | ViL(1) P2,P3(except P33/ Output Nch Tr OFF | 4.0106.0 Vss ! 0.25vVDD \V} ?
Voltage ‘HOLD), P6,P9,
RES
0scC1
ViL{2) P33/HOLD 1.8 Vss 0.25vop | V
106.0
ViL(3) PO, P1,P4,P5,PC, |OutputNchTrOFF |4.0106.0| VsSs 0.3vop vV |3
PD, PE, TEST
Vi (4) PE 3-level input mode | 4.0t06.0 Vss 0.2vop \Y
gpefaﬁ"g for 4.0t06.0 0.4 4.35 MHz
]
(Insraction (Teve) (10 (0.92) |(us)
Cycle Time)
Frequency |fext | OSCI See Fig. 1. The OSC1| 4.0t06.0 0.4 4.35 MHz
is used for input and
the OSC2 is left
- open. {OSC option:
§ External clock input)
E
é Pulse Width | textH See Fig. 1. The OSC1| 4.(106.0 20 ns
- textL is used for input and
g the OSC2 is left
~ open. (OSC option:
g External clock input)
§ Rise/Fall textR See Fig. 1. The 0SC1| 4.0106.0 30 ns
X | Time textF is used for input and
w : the OSC2 is left
open. (OSC option:
External clock input)
s | o0SC fcr 0sC1, 0SC2 See Fig. 2. |4MHz|4.0t06.0 4.0 | | MKz
S | &|Frequency i
5!.5
S|ggosc  |tces Fig. 3 4MHz [4.006.0 10 ms
Q £ 2|Subilizing
3 |8 perioq
% |Exwmal  |Cext 0sC1, 0sC2 See Fig. 4. 4.0t06.0 100 oF
for RC Osc_| Rext 2.7 kQ

{Note 1) Applicable to pins of open drain type. For P33/HOLD, VIH(2) applies.
P2, P3, P6 of CMOS output type cannot be used as input pin.

{Note 2) Applicable to pins of open drain type. P9 of CMOS output type cannot be used as input pin.

(Note‘ 3) When PE is used for 3-level input, ViH(4). VIM, VIL(4) apply. PC of CMOS output type cannot be used as
input pin.

@ 7997076 0017962 563 HH
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LC665068,665088

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

T
Parameter Symbol Applicable Pins Conditions mi Unit g
Vob (V) min typ max z
“H"-Level Input | 1IH{1) P2,P3 (except P33/ {Vin=13.5V 4.0t06.0 5.0 KA i1
Current HOLD), P6 Output Nch Tr OFF
IiH(2) PO, P1, P4, P5, PS, ViN=V0D 4.0t06.0 1.0 uA |1
PC, OSC1, RES, Output Nch Tr OFF
P33/HOLD
{except PD, PE,
PC2, PC3)
IH(3) PD, PE, PC2, PC3 VIN=VDD 4.0106.0 1.0 uA |1
Output Nch Tr OFF
“L"-Level Input | 11L(1) Inputs other than VIN=VSS 4.0t06.0| —1.0 KA 12
Current PD, PE, PC2, PC3 Output Nch Tr OFF
hL(2) PC2, PC3, PD, PE VIN=VSS 4.0t06.0) —1.0 A |2
Output Neh Tr OFF
”H"-Level OQutput | VOH{1} | P2, P3 (except P33/ |lOH=— 1mA 4 .0t06.0|Voo—1.0 vV |3
Voltage HOLD), Pe, P8, P9,
PC 1OH=—0.1mA 4.0106.0 | VoD—0.5 v |3
VOoH(2) | PO, P1, P4, P5, P7, jok=—200 A 4.5 2.4 \ 4
PA,PB foH=—130A 4.5105.5|vop—1.35 v
Output Pull-up IPO PO, P1, P4, P5, P7, VIN=VSS 6.0 —1.6 mA |4
Current PA, PB
“L"-Level Output{ VOL(1) | PO, P1,P2,P3,Pa, |lOL=1.6mA 4.0t06.0 0.4 Vs
Voltage PS, P§, P8, P9, PC
(except P33/ROLD)
voL{2) |P7,PA,PB ioL=10mA 4.0106.0 1.5 \Y
Output OFF-State | IOFF(1) P2, P3, P, P7,PA Vine=13.5V 4.0t06.0 5.0 uA
Leakage Current  [)5er(9) [ (Except P2, P3,P6, | VIN=VDD 4.0106.0 1.0 uA 1 B
P7, P8, PA)
IoFr(3) |P8 VIN=VSS 4.0w6.0| —1.0 uA |7
Comparator Offset | VVOFF PD Vin=1.0V 4.0106.0 +50 | 300 mv
Voltage . toVOD—1.5V
Hysteresis VHYS |P2.P3. RES,Ps, P9, 4.0t06.0 0.1voD v
8 [ voitage OSC1 (RC, EXT)
'é “H”. Level VvVt H 0.5VoD 0 .75Vo0 \
= | Threshold
g Voltage
ElLLever  |VEL 0.25VoD 0.5vo0 | V
é Threshold
Voltage
RC OSC frC 0SC1, 0SC2 See Fig. 4 4.0w6.0| 2.0 3.0 4.0 MHz
Frequency C=100pF 5%
R=2.7kQx1%

I ?799707L 0017983 u4TT HA

Continued on next page.
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'LC66506B,665088

Continued from preceding page.

Limits =
Parameter Symbol Applicable Pins Conditions - Unit ;| 5
voo{(V) min typ max =z
Cycle ‘g_ tCKCY SCKO, SCK1 Timing of Fig. 5and | 4 (0106.0 0.9 us
Time | £ testload of
o Fig. 6. - 4.0106.0 2.0 Tcye
o2
'!‘6\ MLYH- ’é_ tCKL 4.0106.0 0.4 HS
S | Level £
% | Pulse | N
£ | wiem ga 1CKH 4.0t06.0 1.0 Teve
Rise/ 5 1CKR 4.0106.0 0.1 us
Fatl 2
Time 8 | tekF
g | Dota Setup | ticK Si0, SN Timing of Fig. 5, 4.0t06.0 0.3 uS
2| Time specified for
£ SCKO, SCKT rise
-2 | Data Hold teKl (1) 4.0t06.0 0.3 “S
‘§ Time
Outpuet Delay | tCKO SO0, SO1 Timing of Fig.5and | 4.0t06.0 0.3 us
£ | Time test load of Fig. 6,
g specified for SCKD,
9 SCK1 fatt ()
=
cepqrr ey ot 5 * Condition under
H/ L 110~ INTO Fig.7. which the INTO 4.0t06.0 2 Teye
Level Pulse 1oL interrupt is
£ | Width st accepted
= | INTO * Condition under
2 which the event
8 counter/pulse
g width measure
a input by timer
- 0 is accepted
;—;_ ;:terrum: thH INT1, TNTZ = Condition under 2 Teye
L S L NT3, INTE which each
&V":d:'h P.ttxlu INTS interrupt is
Other than accepted
INTO
e L. tPINH PINY ¢ Condition under 2 - N Teye
Level Pulse tPINL which the event
Width at counter input
PINT by timer 1 is
accepted
T L tRSH RES  » Condition under 3 Tevye
Lc_vd Pulse RSL which a reset
ggs‘h st is caused
Comparstor TRS PD Fig.8. 4.0106.0 30 uS
Response Time
Current loo op | VDD 4MH2z ceramic 4.0106.0 4.5 8 mA
Dissipation at resonator OSC
Operating Mode
4MHz sxternal 6.5 1 mA 8
clock
RC 0OSC 4.0 8 mA

Continued on next page.
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.. LC665068B,66508B

Continued from preceding page.

Limits
Parameter Symbo) Applicable Pins Conditions - unit | £
Voo(V) min typ max =
Current IDDHALT | VDD 4MHz ceramic 4.0106.0 1.0 2.5 mA
Dissipation at resonator OSC N
HALT Mode AMHZ external clock 2 3.5 mA
. RC OSC 1.2 2.5 mA
Current IDDHOLD | VOD
Dissipation at 1.81t06.0 . 0.0 10 HA
HOLD Mode
(Note 1)

The input/output common ports are of open drain output type with output transistor OFF. When the
CMOS output type is selected, the input/output common ports cannot be used as the input pins.
The input/output common ports are of open drain output type with output transistor OFF. The specifi-

cation for pull-up output type is specified by output pull-up current IPO. When CMOS output type is
selected, the input/output common ports cannot be used as the input pins.

{Note 3) CMOS output type and output Nch transistor OFF {The open drain type can be also selected for P8.)

{Note 4) Pull-up output type and output Nch transistor OFF.

(Note 5) PB is of CMOS output type.

{Note 6) Open drain output type and output Nch transistor OFF,

(Note 7) Open drain output type and output Pch transistor OFF.
(Note 8} Reset mode.

(Note 2)

- -- Voo
N - -~ ----0.75Vo0
0sC1 {0osc2)
|
.=~ {--\--- - 0.25voo
Externa! clock OPEN
EEEEEEE Pe==-~-=-<vVss
—
Fig. 1 External Clock input Waveform
Voo
—-mem- - K ----------------- Lower limit of
opersting VDD
l 0se1 0SC2 J - ov
D 0SC
20— Sy
e resonator c2 Unstabilized Stebilized OSC
OSC period

1CFS
Fig. 2 Ceramic Resonator OSC Circuit Fig.3 OSC Stabilizing Period

—5 | 4MHz(Murata) CY [ 33pF+10%
%gc CSA4.00MG C2 | 33pF*=10% I 0sC1 05C2 l
S%g 4 MHz(Kyocera) | C1 | 33pF£10% |
*| KBR4.OMS C2Z | 33pF£10% ) A
= Cext == X
a8 | 4MHz(Murata) CST4.00MG )
S2g
58?—“ 4 MHz{kyocera) KBR-4.0MES Fig.4 RC OSC

Table 1 Ceramic Resonator OSC-Guaranteed Constants

Bl 7997076 0017985 272 H
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LC66506B,665088

tckoy |

1CKR
eKL | tCcKH | texF
1

0.75voo (input)
Voo— 1V (output)

=~ 0.25vpp (input)
0.4vpp (output)
R=1kQ

tick | texs TEST
goint

S0 R 0.75Voo C=50pF
st 0.25Vop J;

tcko

Fig.6 TestLoad

$00 Voo— 1
S01 0.4Vpo

Fig. 5 Serial Input/Output Timing

tior
iH |

0.75Vop

0.25Voo

i tPINL
tRSL

Fig. 7 INTO, INTT, INTZ, INT3, INT4, INT5, PIN1, RES Input Timing

ViN v
VREF OFF
Vin VOFF
Compaerator
output data
Trs

Fig. 8 Timing of Comparator Response Time Trs

B 7997076 0017946 109 HA
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LC66506B,665088B

RC OSC Characteristic of the LC665068, 665088
Fig. 9 shows the RC OSC characteristic of the LC665068, 66508B. For the variation range of RC OSC frequency

of the LC665068, 665088, the following are guaranteed at the external constants only shown below.
External constants Cext=100pF, Rext=2.7kohms
2.0MHzsfRCs4.0MHz (Ta=—30°C to +70°C, Vpp=4.0 to 6.0V)
If any other constants than specified above are used, the range of Rext=2 to 20k, Cext = 68 10 150pF must be
observed. (See Fig. 9.)
(Note 10) The OSC frequency at Vpp=4.0 to 6.0V, Ta=—30 to +70°C must be within the operation clock frequency
range (0.4 to 4.3MHz). .

frc—Rext Characteristic

5 i 1 | 1 1
[~ This characteristic curve is given for —

4
\\ referance only without guarantes.

fre {kHz)

: \‘/ﬁk\ \
: \\\\\\
Voo=5V \
Tam25C
: 2 5 2\3N4 5\ :
10 R W) 100

Fig. 9 RC OSC Frequency Data (Typ.)

M 7997076 0017987 Ou5 A
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. LC665068B,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, 66508B. microcomputers, the following development tools are prepared:

{n

2)

Host control program
Cross assembly

Piggyback type
simulation chip 64-pin Evalustion chip (LC66599)
(LCBEPGSXX)

Ni=—h—1

Debugging unit (EVAB50/800) (os MS-DOS)

L

User application product circuit board

Appearance of Application Development Tools

Program debugging unit (EVA850/800)

The program debugging unit (EVAB00) is an emulator that includes the EFROM WRITE function and the paratlel/
serial data communications interface function between the unit itself and external systems {host computer, etc.).
Application programs can be developed, corrected, and debugged at the machine language level. The debugging
function can be carried out through break, step and trace operations. (Use the MPME65XX as the monitor ROM
on the EVAB00 debugging unit.)

Evaluation chip board (EVA850/800-TB665XX)

The evaluation chip board sends control signals to the user application board through the 64-pin connector. Data
is transferred between the 1/0 ports on the evaluation chip board and the user application board through the
64-pin connector. If the LC66599 evaluation chip is connected to the 64-pin plug by the output cable, the data

from the LCE6599 microcomputer is converted into the LC665068, 665088 -bound data by the plug. There are
jumber connectors on the evaluation chip board. They are used to select options and status levels. Therefore, .
using these jumper connectors, the same input/output formats and functions as those of the LC665068, 665088

microcomputers can be selected on the evaluation chip board.

Jumpers "
Type osc Reset type selection Power supply to the user application board
through the evaluation chip boerd
Jumper neme Jumper 1 (J1) Jumper 2 (J2) Jumper 3 (J3)
EXT Externsl clock INT Reset by the RUN instruction | ON VDD supply to the ussr appli-
Jumper setting from the host computer. cation board through the evalu-
and mode RC RC OSC stion chip board output.
CF Ceramic resona- | EXT Reset by the resst circuit on OFF Power supply to the user eppli-
tor OSC the user application board cstion boesrd from an independ-
ont power source {from the
evalustion chip board)
Switch 1 (SW1)
Tyoe Output level selection for ports 0,1,8 at the reset | On<chip RAM capacity selection |Watchdog timer function
) sslection
Switch name POS P1S PBS RACO RC1 | Capacity WOC
ON Port O ON Port 1 ON JPort8 | OPEN OPEN |RESERVE| ON | Watchdog timer]
Switch setting “H" “H" “H ON OPEN RESERVE function
and mode selected
OPEN | PortO {OPEN | PortO | OPEN | Port8'[ OPEN ON S12W OPEN | Watchdog timer]
: L b g L ON ON 512W 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 selected.
@ Selectable for each pin.

R 7997076 0017984 TAl Em
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LC66506B,66508B

(3) Cross assembler

Target device
Cross-assembler Name ROM (Kbit) Functional
differences
. LECGGSOGB, 6 SB command
66599 invalid
LC66S.EXE
6 LC665088B, 8 SB command
LC66599 invalid

(4) Simulation chip

The simulation chip (LC66PGEXX) is a piggyback type microcomputer. An EPROM containing programs is
mounted on this chip. Then, the simulation chip is incorporated into an application product board and actual
operation can be monitored.

(@ External view and EPROM
The pin assignment and dimensions of the LC66PG5XX are the same as those of the LC665068B, 665088.
The pin assignment is shown below. The EPROMs to be mountable are 2764 and 27128.

@ Reset output level of ports 0, 1, 8, watchdog timer function, and memory capacity selection

Select the reset output level of ports 0, 1, 8, watchdog timer function, and memoty capacity according to a
microcomputer to be evaluated. Set as shown below pins 1 to 6 of the 14-pin socket on the package surface.

Function type Pin No. Pin name Pin setting Function maods
Port O, port 1, and port 8 1 POHL ON Port output “H""
output level at reset 2 PTHL

3 P8HL OFF Port output “’L"”
Watchdog timer 6 wDC ON Operation
OFF Halt
On-<chip RAM capacity 4 RAMCO Pin setting RAM cspacity
5 RAMC1 RAMC1 RAMCO
OFF OFF reserve
OFF ON
ON OFF 512W
ON ON
ON: +5V voltage input OFF: Open
LC66PGEXX Pin Assignment SI0/P20 [e) 51) Voo )
$00/P21 [63) P13
SCK0/P22 g; POHLO 1 14 0+5v [B2 P12
INTO/P23 PIHLO2 130 +5v [BL P11
NT1/P30 PBHLO 3120 +5v [80) P10
POUTO/P31 [ 6]raMC0O 4 11O 4+ 5v [22] PO3
POUT1/P32 [ 7] pamc1 05 100 +5v 28] P02
HOUD/P33 [B]  wpcoOs g0 +5v |22 PO
P [8] orio7 go [S6] POO
P41 % [55) PE1/TRB
pa2 01} E PEO/TRA
P43 [12 [53) PD3/CMP3
Pso [13] F57] PD2/OMP2
— _—
ps1 14 [51]) PD1/CMPY
ps2 [15] [50] PDO/CMPO
P53 [3g] [39) PC3/VREF1
si/peo [17] | S [48] PC2/VREFO
— ViE=
S01/P61 é;":]"zc.‘ VT BQTSVER o
s6K1/Pe2 (O8] Q2 @ [46) Pco
o == PM70 3 260 PMI3=S
IN1/P63 [20] Pmg 22) PB3
pro [21] PMEQ 4 1] P82
P71 3] PMSQ S 24GPMY 252 o
bt L P11
P72 {23 PM4Q 6 B 42} PBO
P73 (&) PM3Q 7 2QVss
(24} Y [41] Pa3
Pe0 [T5] PM2Q 8 21 QPMIORR o5
L<0 ) 9 '3 40 )
pgr (B PMIQ ® 20QCE By 0%
pez [Z7] PMOQI0 19QIM7 EZS o0
pes [28] MOQN 18Qme R PO3/INTS
T3P0 (8] M1Q12 170MS % Pg2/INT4
=== IM2013 160OM4 = —
TeST [30 P91 /INT3
= vss b1 1503 2 PO
vss {31 ] Co-.21 34] RES
osc1 32 - 53] osc2
H 7997076 0017989 914 MR
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'LC66506B,66508B

. (@ 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 +5V pin and Vpp pin are connected on the LC66PG5XX. Therefore, power is
supplied to the EPROM from the LCBBPG5XX power source terminal. Of the power source pads on the
package surface, +5V pad is used to supply power to the EPROM.,

EPROM power source )
{different power source Pin 1 N
from that for the LC66PGEXX) At the factory shipment, the +5V pin and VDD
pin are connected.

The LC66E516 microcontroller with built-in EPROM and LC66P516 microcontroller with built-in one-time
programmable ROM are used as emulation chips for the LC66506B and LC665088B.

Data sheets for the emulation chips are in preparation.

Please contact your local representative for further information.

B 799707t 0017990 b3T WA
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LC665068B,665088

Symbol
AC

CF
ZF
HL
XY

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

SP
M2 (SP)
M4 (SP)
in
12

PCh
PCm

PCI

Fn
TIMERO
TIMER?1
Rile)

P

P {i4)

||+<>4:1~—~§
-

Wi 1:

LC666XX 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, DPL

: Data memory contents specified by supplementary data pointer DPX, DPY
: 2-word data memory contents specified by data pointer DPH, DPL.

In this case, the accessed data memory area address must be multiples of 2 (even address).

: Stack pointer

: 2-word data memory contents specified by stack pointer
: 4-word data memory contents specified by stack pointer
: n-bit immediate data :

: Bit specification

12 1 10 01 00
Bit 22 22 2! 2°

: Bits8to 11 of PC

: Bits4to 7 of PC

: Bits0 to 30of PC

: User'sflag n=01to 15

t Timer0

: Timer 1 .

: Serial register

: Port

: Port contents specified by 4-bit immediate data
. Interrupt enable flag

Contents

: Transfer direction and operation result
: Exclusive logical sum

: Logical product

: Logical sum

: Addition

: Subtraction

: 1’s complement

M 799707b 0017991 57t WA
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. LC665068,665088

€ instruction code Iy s
H Mnemonics g © Function Description fiags Remarks
g2 DsD4DsD. | D3D:DIDs | & | & sftected
£
CLA | Clear AC 1000|0000 1]1]Aco Clears AC. ZF R |
| {Equivalent to LA! 0} BTt
DAA Decimal adjust ACin | 1100 | 1111]2]2]|AC—(AC)+6 Adds 6 to AC. 2F
addition 0010{ 0110 {Equivalsnt 1o ADI 6)
DAS Decimal adjust ACin | 1100] 1111 2] 2]AC—(AC)+10 Adds 10 to AC, zF
subtraction 0010|1010 (Equivalent to ADI OAH) N
cLe Clear CF 0001]|1110]1]1[cFr-0 Clears CF. CF
sTC Set CF 0001 {1111]1[1]|cFm1 Sets CF. CF
£ | CMA Complement AC 0001 1000/ 1]1]AC—(AD) Gives 1‘s complement of {invert) AC. | ZF
2l increment AC ooo01]0100/1]1]AC—(AC)+1 Adds a to AC. ZF. CF
DA Decrement AC co10|lo100]1]1]Aac—(ac)-1 Subtracts 1 from AC. 2F, CF
RAR Rotate AC right 0001] 0000/ 1| 1]|AaC—(CF). ACn—(A |R AC right through CF. CF
k through CF Cn+1) , CFe (ACo)
RAL Rotate AC left through [ 0000 [ 000 1| 1| 1 | ACo—(CF), ACn+ 1— | Rotates AC isft through CF. CF, ZF
< CF (ACn}, CF—(AC5)
TAE Transfer AC to E 0100|0101 1]1]E~(AC) TransTers The AC contents to the £
TEA Transfer € to AC o100[0110[1]1[AC—(® Ararsters the E reg: w [ 2F
XAE Exchange ACwith € | 0100|0100 1] 1[(AC)—~(E) o B regstare_oents of the AC
alim Increment M 0001|0010 1|1 |MHL—(MHL)I+1 | Adds 110 MIHL). ZF, CF
'§ oM Decrement M 00100010 1|1 [MHL~—[MHL))-1]| Subtracts 1 from ML), N ZF, CF
§ | IMDR i8 [ Increment M direct 1100 (0111 2] 2]|Mi8)—(M(i8))+1 | Adds 1 to MIig). ZF, CF
g Izl ls leftaldz Iy Yp
& | DMDR i8| Decrement M direct 11000011 ]|2]2]|M(i8)~(M(i8))=1 | Subtracts 1 from M(ig). ZF, CF
2z el Is baflala 1y Lo
g SMB t2 | Set M data bit 0000 116t 1{1](MHL, t2)—1 Sets a bit specified by 1110 of M(HL).
z
E RMB 12 | Reset M data bit 00101 1tite] 1] 1 ](MC(HL), 12)—0 m:g a bit specified by t1t0 of | ZF
AD Add M to AC 0000|0110 1|1 [AC—(AC)+(M(HL)) :fdd’Mm"':" b‘lf:wwf'-:":w"".ss 2ZF, CF
result in AC
ADDR i8] Add M direct to AC i100[10 2 | 2 | AC—(AC)+(M(i8)) | Ades together_the contents of AC ZF, CF
by lg 15 1o | 13 02 45 1o n"n:mll!:‘is) in binery snd stores the
i — Acds together the conmtents of AC,
ADC AddMto ACWthCF [ 0000 | 0010|111 :s_c(cr(;\cn(M(HL)) O vy ane stores | ZF+ CF
= ﬂn result in AC.
S|AD1ia |Add immediate datato [ 1 100 1 111 |2} 2]AC—(AC)+hslatnbe “ ; m t;:uqnmm :g ¥
AC 0010 jkihle stores the result in AC.
[ M [ 111[1]1!AC—(M(HL))— (A Subtracts the contents of AC from | zF, cF [CF=0 If
b€ | suec vsv::tr;c;t AC from 001{ 0 Ae (M(HL))—(AC) e e G from e v »
CF) the result in AC, whiie CF=1
ifthere is
3 no borrow.
§ [ANDA™ [AND MwithACthen | 0000 | 01111 1 |AC—(ACIA(M(HL)) | Ferorms s Togical AND Speration | 7¢
store AC the result in AC.
ORA OR M with AC then 0G00; 0101 |1][1]AC—~(AC)V[M(HL)] ::mrfmm A :mlﬂl""ﬁ? :‘dmmm ZF
8 store AC the result in AC.
i — Performs a logicsl exclusive OR
EXL iéel\:i:-s?:‘MAgm 000101011/ 1[AC—(AC)WIM(HLY) e Sy | ZF
and stores the result in AC, -
ANDM |[AND MwithACthen [ 0000 | 0011 1] 1 |MHL—~ACIAM g"‘*"" I '“ M(H.:? :s""b“ ZF
store M (HL)) the result in M{HL).
ORM OR M with AC then 0000{ 0100/ 1|1 [MHL~(AC)V(M [Porforms AL mm‘)g :S""b" zZF
store M (HL)) the results in M(HL].

B 799707k 0017992 402 H
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LC66506B,665088

;] instruction code % Status
2 Mnamonics E Function Dascription flags Resmarks
£ D10:0:04 | DsD:DIDs | ® | & sttected
AT Compares the contents of AC and
c™M Compare AC with M 0001{0110/{ 1|1 |(MHL)) +(AC)+1 MIRLY  and - then ':m,‘:‘.“ e | ZF. CF
carry flag (CF) and zero fisg (ZF).
Comparison reistions |CF | ZF
[M(HL))>(AC) 0|0
(M(HL))=(AC) 1(1
[(M(HL)I<(AC) 1]0
Cl 4 Compare AC with 1100 2121 hkiile +(AC)+1 Compares the conmnts of the iac) | ZF, CF
] immediate data 1010 litahite 2o M (2P and ey g o T the
5 Comparison reletions | CF | ZF |
Il Lb>AC 0lo
K. Ialz hh le=AC 111
S lals 4y lo<AC 110
CLI 4 Compare DPL with 1100 1 241 2|2fF—1 Corr:.p:m :’h- co:;oms o': DPL :Ind ZF
: i = immediate dsta and sets the zero flag
[~ immediate data 1011 falafilo lzféEPOL) tafa by bo (ZF). if they are eausi, of resets the
HOP ) =ly g Iy 1, | 1190 If not squal,
CMB 12 | Compare AC bit with 1100 11112} 2]|2F-1 Comparss the contents of AC and | ZF
M data bit 1101 (00tute I(AC. 12) =(M(HL), | MIHL) bit specified by the 2 bits
12) (t1 and 12) of the instruction and sets
2F—0 the zero {:.u”(ZFf) if thoy.‘m equsl,
or resets tl if not .
H(AC, 12) = (M(HL), v s
12) R
LAE Load AC and E from 0101 11001} 1|AC—M(HL) Loads the contents of M2(HL) into
M2 (HL) EmM(HL4+1) ths AC and the E register.
LAI i4 | Lo3d AC with immedi- | 1 000 [lhlahile | 1] 1 [AC—13121; 1o Losds immediste data into AC. zF i
ate data o]
LADR i8 | Load AC from M direct| 11 00 2| 2 | AC—(M(i8)) Losds the contems of M{iB) into | 2F
[P P P I PR PR PR 1Y AC.
B Stors AC to M 0100]0111]1]1]MHL—(AC) ok “the contents of AC im0
SAE Store ACand Eto M2 | 0101 | 1110 1} 1|M(HL)—(AC) Stores the contents of AC and the E
(ML) M(HL +1)—(E) register into M2(HL).
LA reg |load AC from M(reg) | 01 00| 1 06O | 1] 1 |AC—[M(reg)) Losds the contents of Mireg} into | ZF
AC. reg is sither sn HL or XY,
reg te
HL [}
XY 1
LA regl |Load ACfrom M(reg) | 01 00| 1 0tal1f1]2 AC—(M(reg)) Loads the contants of Mireg) into the | o¢ 2ZF status
i accumulstor (AC). reg is either an HL dei
- then increment reg OPL—(DPL) +1 or XY. After loading. increments the n»?CZ?E>3'¢
H or contents of DPL or DPY. Refer to increment
T DPy—(DPy) +1 the LA rwg instruction for the result.
g relationship between reg and .
g
'g LA reg. |Load AC from M(reg) | 0101 | 10t 1| 1| 2|AC—(M(reg)) kn‘é-ds tliw c$tlmsﬂtf M;(uvu)Aifv;t.o 2F ::nm’on
— - . s either an or . r pends
5 o] then decrement reg DPL—(DP_)—1 / _..": * tha of DPLorDPY
i or DPL or DPY, Refer to the LA reg decrement
2 DPy—(DPy) -1 instruction  for the relstionship result.
a3 between reg and t0.
XA reg | Exchange AC with M 0100] 11L0{ 1] 1]|(AC)~(M(reg)) Exchsnges the contents of AC and
(reg) M{reg). reg is either an HL or XY.
reg to
. HL
XY 1
XA reg.l | Exchange AC with M 0100] 13t%l|1}2 |(AC)~[Mireg)) Exchanges the contents of AC and | 2F ZF status
(reg) then increment DPL—(DPL) +1 Mireg). reg is either an HL or XY, dapends on
reg or Afiar exchanging, incremants the DPLorDPY
P contents of DPL or DPy. Refer to incrament
DPy—(DPy) +1 the XA reg instruction for the result.
retstionship between reg and 10.
XA reg, | Exchange AC with M 0101 111l | 1f 2] (AC)~={M(reg)) En’:m.)m“ the eo:.unu :'f AC lr‘\{ﬁ ZF ZF status
decr PL—(DPL) — reg). reg is either an HL or XY. depends on
° g‘ g) then ement 2, L—(OPL) -1 Atfter exchenging, decrements the DPLorDPY
g OPye_(DP contents of DPL or DPy. Refer to decrement
y—(DPy) -1 the XA reg instruction for the result,
relationship between reg and t0.
XADR i8 | Exchange AC with M oo 2 | 2 | (AC)—(M(i8)) Exchanges the contents of AC and
direct brle ds Lo|lalz hhlo miig). .

M 7997076 0017993 349 18
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5 Instruction code : Status
§ Mremonics Els Function Description Tags Remaris
gé D;0.Ds0¢ { D:0:0,04 | @ & affected
LEAI i8 {Load E & AC with 1100]011012]|2]E —~lalelsl, Loads immediste dats i8 into the €
S immediate data fr le Is lef b1z 1y 1o AC—l3 12 1y lo, register and the accumulator (AC),
5 - -
g | RTBL Read table data from | 0101 [ 1010 | 1| 2| E AC—(ROM(PCR, E, | s o i re e o o e o
< program ROM AC)) the ROM dets a1 en eridrem specifies by the fnew
= conwnts of the lower 8 bits of PC im0 the €
g ragister and AC.
S IRTBLP |Read tabledatafrom | 01 01| 1000 | 1| 2 |Port 45— Firm, roolaces the coniens of lowst § bits of AC
3 program ROM then (ROM{PCh, £, AC)) | T oM dete 1 en across secstiod by oo awr
3 output to P4,5 comments of the lower § Bhy of PC to ports 4 end 5.
LDZ i4 |Load DPuwithzeroand| 01 10 {131z 1 to]| 1 [ 1 [ DPu—0 Loads the dsta of O (2ero) snd
DPL with immediate DPL—I312 13 lo g‘;‘,""ﬂ"" dats i4 into the DPH and
data respectively L respecitively.
LHI 4 | Load DPw with 1100 1 2|2 DPu—falz il Loads immediste data i4 into the
immediate data 0000 l3lzhte DPH.
Ll i4 Load DP. with 1100 11112]|2[DP—tslzl)le Loads immediate data i4 into the
immediate data 0001312 hto DPL.
LHLI 8 | Load DPu, DPL with 1100 o] 0| 22| 0OPu—isiglsly Loads immediate data into the DPH
immediate data I7 ls 1s Lo |13 02 by bo DPL—i312 11 lo and DPL,
LXY! i8 | Load DPx. DPy with 1100 {00 10{2]2|0DPx—lzlslsk Loads immediate dsta into the DPX
immediate data Tl ls Iyt 1) le DPy—13 121 1o and DPY.
i increment DP_ 0001} 00011 1] 1]DPL—(DP.) +1 :;cr-m-ms the contents of the DPL
DL Decrement DP. 00100001 ]| 1|1|0P—(DP)-1 E:e‘nmonu the contents of the DPL
[ Increment DPy 0001|0011 )1 1]|0P—(DPy)+1 :;;cl;umnts the contents of the DPY | ZF
. .
% oY Decrement DPy 0010|0011 [1]|1]DPr—(DPy)—-1 Decrements the contents of the DPy | ZF
E .
E TAH Transfer AC to DPx 1100} 11112} 2| DPw—(AC) Transfers the contants of the
5 11110000 sccumulator (AC) to the DPH.
3 THA Transfer DPu to AC 1100} 1111}2] 2]|AC—(DPn) Transfers the contents of the DPH to | ZF
-S 111010000 the AC.
E XAH Exchange AC with DPa] 01 00 ] 0000} 1] 1| (AC)—~(DPx) Exchsnges the contents of the
5 accumutstor {AC) and the DPH.
- .
i TAL Transfer AC to DP 1100 1111]2] 2]|0P—(AC} T fi the of the
E 11110001 accumulator (AC) to the DPL.
e TLA Transfer DPL to AC 1100]|111311]2]2]|AC—(DPL) Transtfers the contents of the DPL to | ZF
1110|0001 the sccumulstor (AC). .
XAL Exchangs AC withDPL| 01 001 0001 | 1| 1 |(AC)—(DPL) Exchanges the contents of the AC
i 7 snd DPL. -
TAX Transfor AC to DPx 1100 1111] 2] 2|DPx—(AC) T f the of
111110010 sooumulstor {(AC) to the DPX,
TXA Transfer DPx to AC 1100] 1111 2] 2]AC—~(DPx) Transters the contents of DPX to the | ZF
1110|0010 AC.
XAX Exchange ACWithDPx | 01 00| 0010} 1.1} (AC)~(DPx) mpx the contsnts of the AC
X.
TAY Transier AC to DPy 1100|1111 (2] 2]0DP—(AC) Transf: the of
' 1111|0011 accumulator (AC) to the DPY,
TYA Transfer DPy to AC 1100]1111]2]2]|AC~(DPy) Transfers the contents of the DPY to | ZF
11100011 the AC.
XAY Exchange ACwithDPy [ 01 00| 001111} 1] (AC)~(DPy) Exch the of the
sccumulstor {AC) and the DPY.
i SFB n4 | Set flag bit 0111 |nnemne | 1] 1]Fn—1 Sets » flag specified by nd.
E RFB n#4 | Resst fiag bit 0011 mngmune | 1] 1 jFne0 Resets a flag specified by nd. ZF
r! P Jump in the cument 1110 |PuPuPsPy| 2| 2| PCI2-PC12 Jumps to sn sddress specified by When
_g sddr | bank PC11~0—Pu~Po wwrwdiste dsts Pu ~ Pp in the axecused
PiPPsP, | P3P:P1Py current bank, ooyt
5 BANK
rer12« ET |
g JPEA [Jumptothenddress | 0010|0111} 1][1|PCI2~PCB—PCI2~ |Jumees to spscitied by the
3 stored at E and AC in PGB PCT~do(E) | Gomulutor (ALY which ews ¢
the current page PC3-~0—(AC) pr:pur- counter o
ER 799707k 0017994 245 A
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e
¥ . Instruction code : Status
Mnemonics E © Function Description fiags Remarks
-4 D;DiDsD, | D;0:0:0, | & | & stfected X
CAL Call subroutine 0101 |0 PwPsP} 2| 2 |PC12 110 Calis a subroutine.
addr PC10~-0— Pio—~Po
P:PsPsP, | P3P;P:Pq Ma(SP)—(CF. 2F
PC12--0)
SP—(SP)-4
CzP Call sudroutine in the 1010 |PyP:P1Py| 1} 2|PC12~6.PC1~0—0 |Csils » subroutine in page 0 of benk 0.
addr zer0 page PC5~2e= P3~ Py .
M4A(SP)—(CF, ZF,
PC12~0)
SP—5P.4
BANX Change bank 0001 1011111 Changes memory banks and register
benks.
B | PUSH Push reg on M2(SP) 110011111} 2[2]M2(5P)—(reg) Stores the contents of reg into the
S M2(SP) and then subtracts 2 from
reg 1111 1iie 0 SP—(SP)-2 the stack pointer (SP).
K reg hoin
HL o o0
J XY 0o 1
EJ AE 1 0
1 Inhibited 1 1
POP reg | Pop reg off M2(SP) 1100|1111 |2]|2]|SP—(SP)+2 Stores the contents of rég into the M2ASP) snd
1110100 T08—(M2(SP)) | oot 1207 by 2 and s e someers o B
(3P} into 8 rag. Rafer to the PUSH reg instruction
for the relgtionship between i110 and reg.
RT Return from subroutine | 0001 | 1100| 1| 2 |SP—(SP)+4 Rerwrns trom » or inw
PC—(M4(5P)) procausing routine beck 10 the routine thet celied
it, The contents of the cerry flag [CF} and zero fag
{ZF) are nav rerumed from the stack sree,
RTI Return from interrupt 0001 1101§1]|2|SP—(SP)+4 Returna from » o 2F, CF
routine PC-—(M4(5P)] Proceesing reuting back to the routine thet celled
CF, ZF(MA(SP)) | (25 s renorros from va wacmona 0 "%
BAt2 Branch on AC bit 110100kt | 2] 2]|PC7~0=P;PePsPy | Tramfors sxecution to sn sddrem
addr PoPePsP, | PiPIP,Po P3P, P, Py | SPecified by the contants of P7 to PO
H(AG. 12)= | ™ the current page if a bit specified
" by immediste dsts 1120 of AC is 1
1 {program branch).
BNAt2 Branch on no AC bit. 1001 00t;ts| 2| 2 |PC?7~0—PrPcPsP, | Transfors exscution to an addres
aadr P1PyPsP, | PyP3P P P3Py P, P, | sPecified by the contents of P7 to PO
if(AC, 12) = in the current page if s bit specified
g by immedists deta t1t0 of AC is O
0 {progrem branch).
BMt2 | Branch on M bit 1101 (01t 2] 2|PCT~0—P2PsPsP, T’.'"""u':'b;"g‘b“ ‘0“3’;’:";3
b speci conen 0
adae P1PePsP4 | PaP2P1Po .':’;’:‘L'; * |in the current page if 3 bit specified
if(M(HL), | by immediats data t1t0 of M{HL) is
t2)=1 1 {program branch).
BNMt2 | Branch on no M bit 1001} 01tit%| 2] 2PCI~0—PyPePsP, Tr-""l:?b:x:-uﬁcnuto -f'P"ldd%
spec conmnts of P7 to
addr P1PePsPs | PaP2PiPo ::E;’(:;_)P" in the current page i a8 bit specified
' by immediste data t1t0 of M(HL) is
12)=0 0 (program branch).
BPt2 Branch on Port bit 1101 104t|2]2|PC7~0—P1P¢PsPs | Transfers execution to an address Ul'dto'm
fe PiPPsP, | P3PsP P P3P1P;P, | mecified by the cantents of P7 10 PO terna
H it(P(DPL), | in the current page if & bit specified co!
5 t2)=1 by immediste dats t1t0 of the port oginers if
i DPL s 1 (program |5 ately
2 branch) ¢
E regyction
= In this cass,
g intarnal
|co! it
: il
9.
BNPtL2 Branchonno Portbit | 1001 | 10thito| 212 | PCT—0—P;PPsP, | T o sodree wpecified by W Same m
addr P:P¢PsP. | P3P2:P Py PaP:PiPs | S "m" 'oh: ::u“m :1‘-:“'-';: sbove.
if(P(DPL), | acosmed tw DPL i 0 (progrem branch).
12)=0
BC Branch on CF 1101 11001 2| 2 PC7~0~P:1PPsP, Teanaters exscution 10 an acdreas specifiad by the
addr P1P¢PsP, | P3P2PiPo Py PI P Py | e o e e e i o oy
WCF)=1 brench).
BNC Branch on no CF 1001 1100|212 |PC7~0—P:PsP:P. Trenafors exeeution 1 sn address wecitied by the
addr PiPePsP. | P3PaPIPe PapLPIPe iy bR a St il o
a8z Branch on ZF 1101 110112} 2|PC7~0—P3P¢PsP( | Tranaters axacution to sn addres waoitied by the
ador P1PsPsP | PaP2P1Po ?: PP Py | Srone :,' 2‘_: :‘.":z:‘,":“"m
il(ZF)=1 branoh),
BNZ Branch on no ZF 1001 1101(2)]2]|PCT~0—~PiPcPsPq | Trumte o = eddress by whe
adar PiPPsP. | P3P:P Py Pa PPy Py | o o e 20 G e
H(ZF)y=0 branch),
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§ -3
Instruction code F Sustus
Mnemonice E 3 Function Description fiags Remarks
g2 : D1DsDsD, | 01D:D\Dy | & | & atfected -
o | BFna Branch on flag bit 1111 |nagming| 2] 2 | PC7—0—P;PPsP, Transfers execution to an _address
£ addr P1PsPaPa | PaP2P Py PaPiP \Po .”.':"'d by the contents of £7 to PO
2 i(Fa)=1 in the current page if the content of
B - the flag specified by n3n2n1n0 is 1.
E The fiag is one of the 16 flags.
f BNFnd Branch on no flag bit 1011 |nznamng| 2| 2 | PC7~0—P;PsPsP, Transfers execution to sn_address
g 0o PiPePsP. | PaP2P\Po PiP,P\P, | SPecified by the contenu of P7 0 PO
1 iH(Fny=0 in the current page.if the contnt of
s the flag specified by n3n2n1n0 is 0.
The fiag is one of the 16 fiags.
PO input port 0 to AC 0010|0000 |1} 1|AC—(PO) inputs tha contents of port O to the | ZF
sccumuistor (AC).
P tnput port to AC 0010] 0110111 1 !AC—~(P(DPL)) inputs the of port ZF
by DP{ to the accumulator (AC).
IPM Input port to M 0001 10011/ 1 |MMHL—[P(DPL)) inputs the of port d
by DPL to the M{HL).
IPDR i4 | Input port to AC direct | 1 1 00 1111} 2 2]AC—(P(id)) inputs the of port d | ZF
0110 a2l X by i4 to the accumulater (AC).
P45 Input port 4Sto ELAC 1100 111112, 2|E —(P(4)) Inputs the contents of ports 4 snd 5
respectively 1101 Q AC—[P(5)) (AC) mi\'ﬂlv-
r OF Qutput AC to port 0010{ 010 1 {1 {P(DPLY—(AC) Outputs the contents of the accumu-
2 igtor {AC) to s port sccessed by DPL.
s
e | OPM Output M to port 0001 1010} 1|1 (PDPL}—(M(HL}). Outputs the contents of the M(HL)
E 10 8 port accessed by DPL.
g OPDR i4| Output AC to port 1100111 2 | 2 | P(ig)=(AC) Outputs the contents of the sccumu-
H direct 0111 (k3101 istor (AC) to a port sccesssd by 4.
—~
S | oPas Output E, AC ta port 1100) 1111 }2]2]pPa)y—(E) Outputs the contents of the E
2 4.5 respectively 11010101 P(5)—(AC) oInel o Secumulmor (AC) to
SPB t2 | Set port bit 0000 101111 (P(DPL), t2)=1 Sets a3 bit specified by immediate
dats t1t0 of a port accessed by DPY..
RPB 12 | Reset port bit 0010 10¢tt]| 1| 1]|(PDP), t2)~0 Resets s bit specified by immediste | ZF
dats t1t0 of a port sceessed by DPL,
ANDPDR| AND port with 11 010112 2|pP(Pi~Pa)—(P(Pr—~ Performe & logiosl AND operstion e | 2F
i4, p4 | immediate data then |13 Iz b lo | PsP2PPo Pe))Via~lp e a I g oo tre, ronsteng
output prodact 1o the port.
ORPDR |ORportwithimmediate | 1 1 00| 01 00| 2| 2| P(Py~Po)—(P(Ps~ | Porforma o« lopical OR oeration bemween the | 2F
ia, ps | data then output I3 12 1 1o | P3P2PiPo Po)IVIs~1e e s 1T wn euare T sencied
. ~m 50 the pert,
ite ti — Writes the contents of the M(HL) and
WTTMO | Write timer O 1100110201 ]2 m(n:g)o (M2(HL)), the mulstor (AC) 1o the ti o
: reload register.
e 10 — Writes the contents register
WTTM1 | Write timer 1 : : ?? é : (l’; 2| 2 | TIMER1~(E), (AC) and the b (AC) w the
timer 1 reload register.
4 FRasds the contants of tha timer O
« | RTIMO Read timer O 110011011 )1]2 MZ(E:;)E,RAO?- courter into the M2(HL) snd tha
% (T accumulator (AC).
i — Reads the contents of the timer 1
% RTiM1 Read timer 1 : : (I)? 3 : é : 2 | 2 | € AC— (TIMER1) counter into the E register and the
£ sccumulstor (AC),
£ [ STARTOQ | Start timer O 1100|1111 2] 2|Starttimer O counter | Starts the timer O counter operation.
§ 11100110
E START] | Start timer ] 1100 | 13111 2| 2)|Start timerl counter | Starts the timer 1 counter operation.
3 1110/ 0111
STOPD | Stop timer O 1100 1111] 2] 2] Stop timer Ocounter | Stops the timer O counter operation,
1111|0110
STOP1 | Stop timer 1 1100|1111 2] 2]Stop timer]l counter | Stops the timar 1 counter operation.
1111|0111
M 7997076 0017996 058 WA
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|12 instruction code - Status
] Mnemonics ! 3 Function Description flags Remarks
i% D:D4DsD. | D:0:D\D0 | & | & affected
MSET Set interrupt Master 1100|1101 2 | MSE~—1 Sats the interrupt master snable flag.
Enable Flag 010110000
MRESET { Reset Interrupt Master | 1100 | 1101 2| 2|MSE—0 Ressts the interrupt master ensbile
Enable Flag 1001|0000 fag.
ElH i4 Enable interrupt high 1100|1101 |2]2|EDIH—(EDIK)Vi4 Sets the interrupt snable flag.
0101 {lylstyle
ElLi4 Enable interrupt low 1100|1101 1}2]|2|EDIL—(EDIL)Vi4 Sets the interrupt enabie tiag.
£ 0100 |1t ity
e - —
'g DiH i4 Disable interrupt high 1100110112 2]EDIH—(EDIHIAI4 Resets the interrupt enable fiag. pad
1001 (i3 h e
'3
DL i4 Disable interrupt low 1100|1101 (2] 2 {epiL—(EDILINE Ressts the interrupt snable fisg. ZF
1000 (Iylg b
Transfers the contents of the E
WTsP Write SP i i g ? i ; 1 (1) 21 2| SP—(E), (AC) register and accumulstor (AC) to the
* stack area.
Transfers the contents of the stack
RSP Read 5P i : 8? : é : : 2| 2| E, AC—(SP) orsa 10 the E register snd mu-
lator (AC).
HALT HALT 1100| 11112 2]HALT Selscts the HALT mode.
H 1101 1110
2%
'°2 HOLD HOLD 1100(1111]2]2{HOLD Selects the HOLD mode. .
H 11011111 '
E STARTS | Start serial 1/0 11001 1111]| 2] 2]|START S1/0 Starts the S10 operstion mode.
g 1110[1110
oE[wrsio | write sedal 110 1100(1111[2]2]SI0—(E)(AC) | ot e o e e 10
=% 1110{1111
%E register,
s . Reads the contemts of the SIO
2| RSIO Read serial 1/0 1100] 11 ; : 2| 2 | E AC—(SI0) register into the € register and the
111111 sccumnulstor (AC).
. Ad netru that Iz coded
zlnoP | No operation 0000|0000 1]1|No operation 00H ‘and hae no 6Ffect when executed.
K] Just ane machine cycie signsi reaches
% the CPU,
3% sBi2 Select bank 1100 1111]2]2]|PC13,PCl2—11 o Selects memory banks. “,';:“
5. 110010014 k

Information (including circuit diagrams and circuit parameters) heren is for example only ; it is not guaranteed for volume production,
SANYO believes information herein is accurate and reliable, but no guarantees are made or implied regarding its use or any infring-
ements of intellectual property rights or other rights of third parties.
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