[ QOrdering number: EN 2796C ]

CMOS LSI

L.C66506B, 665088

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

General Description

The LC66506B, 665088 are 64-pin package type CMOS 4-bit single-chip microcomputers. They contain a ROM,
a RAM, 1/0 ports, a dual 8-bit serial interface, a 4-channel comparator input, a dual 3-level input port, a 12-bit timer,
an B-bit timer, and provide 11 interrupt sources with 8 vector addresses.

Features
(1) On-chip 6K-byte/BK-byte ROM, 512x4-bit RAM
{2) instruction set with 127 instructions extended from that of the LCB500 series
(3) 1/0 ports ----- b8 pins
{4) B-bit serial interface ----- 2 lines {16-bit cascade connection available)
(5) Minimum instruction cycle time ----- 0.92ps {(4,3MHz external clock input mode}
{6} Powerful timer function and prescaler
12-bit timer-used interval timer, event counter, pulse width measurement, burst pulse 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 [/0Q: 2 sources, prescaler)
(8) Flexibte 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, QFPB4A (QIPB4A) _ i
{13) Evaluation LSI: LC66599 (evaluation chip} + EVAB50/800-TB666XX, LCBEPGHX X (piggyback)
LCG6E516 microcontroller with built-in EPROM, LC66P516 microcontroller with built-in one-time
programmable ROM.
Note: The LC66506B, 66508B are different from the LABBBO6A, 66508A in the external constants for RC

Series Lineup

Type No. Pins ROM capacity RAM Package Remark
capacity

LC66304A /306A/30BA 42,48 | 4K /6K /BKB 512W DIP425, QFP4BE Available
LC66354A/356A/358A 42,48 | AK/6K/BKB 512W D1P42S, QFP4BE Available
1.C663545/3565/358S 44 4K/6K/BKB 512W QFP44M Under development
LC66E308 42,48 | EPROM 8KB B12W DI1C42S, QFC48 Available

with window
LCE66P308 4248 | OTPROM 8KB 512W DIP42§, QFPABE Available
LC66404A/406A/408A 42,48 | 4K/6K/8KB 512W DI1P42S, QFP48E Available
LC66E408 42,48 | EPROM 8KB 512W D1CA428, QFCA48 Available

with window
LCB6P408 42,48 | OTPROM 8KB 512W D1P42S, QFP48E Available
LC66506B/508B/5128/516B 64 6K/8K/12K/16KB 512W DI1P64S, QFPE4 A Available
LCB6556A/658A /562 A/666A 64 B6I(/8K/12K/16K8 512W DIP64S, QFPBAE Available
L.C66354B8/3568/358B 42,48 | 4K/6K/BKB 512W DIP42S, QFP48E Available
L.C66656B8/5688 64 BK/BK 512W DIPE4S, QFP64E Under development
LCE65628/6668 64 12K/16KB 512W DIP645S, QFP64E Available
LCE6BES16 64 EPROM 16KB 512W DICB4S, QFC64 Available

with window
LC66P516 64 OTPROM 16KB 512W DIP64S, QFPE4E Available
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LC665068B,66508B

Package Dimensions 3071 Pin Assignment
DIP64S
(unit: mm)
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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 PGQ | *Pch: Pu MOS type *With PuMOS | Hor L
PO1 to PO3 *Nch: Small sink or Nch OD {option)
P02 - 4-bit and single-bit input/out- current type output
PO3 put +Qutput level

*P00O to PO3: Provided with during reset
HALT mode
control function
P10 1/0 Input/output common port P10 | *Pch: Pu MOS type «With PuMQOS | 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 » Qutput level

during reset

P20/S10 1/0 | Input/output common port P20 | «Pch: CMOS type +CMQOS or H
P21/S00 to P23 *Nch: Small sink Nch OD out-
P22/SCK0 +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 INTO
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/POUT1 « 3-bit and single-bit input/out- current type put
put ++15 breakdown
«P30: Common with INT1 voltage at Nch OD
interrupt request configuration

+P31: Common with burst pulse
output from timer 0

+P32: Common with burst pulse
output, PWM output from
timer 1

P33/HOLD ' HOLD mode control input

« The HOLD mode is entered by
executing the HOLD iInstruc-
tion at HOLD=L.

« The CPU is restarted by setting
the HOLD to H leve! 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.

Continued on next page,
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LC66506B,66508B

Continued from preceding page.

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

P53
+ 8-bit output of ROM data with
P50 to PS3
P50 1/0 Input/output port P50 to P53 «Pch: Pu MOS type -With Pu MQS H
P51 -4-bit and single-bit input/out- | -Nch: $mall sink or Nch OD
P52 put current type output
P53 »8-bit input/output with P40 to
P43
= 8-bit output of ROM data with
P40 to P43
P60/SIN 1/0 Input/output common port P60 | -Pch: CMOS type «CMOS or H
P61/S01 1o P63 -Nch: Small sink Nch OD out-
P62/SCKA * 4:bit and single-bit input/out- current type put
P63/PIN1 put = +15V breakdown
-PB0: Common with serial input] voltage at Nch OD
s configuration
-P61: Common with serial out-
put SO1
+P62: Common with serial clock
SCK1
*P63: Common with event
counter input of timer 1
P70 0 Output-only port P70 1o 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 -+18V breakdown
output latch are input. voltage at Nch OD
configuration
P80 o) Output-only port P80 to P83 «Pch: CMOS type +LCMQOS orPch | Hor L
P81 - 4-bit and single-bit output «Nch: small sink 0D output {option)
P82 «When an input instruction is current type +Output leve!
P83 executed, the contents of the during reset
output latch are input.
+Pch OD output option avail-
able
PO0/INT2 /O | Inputfoutput common port P90 | » Pch: CMOS type +CMOS ar H
P91/INT3 to P93 «Nch: Small sink Nch OD out-
P92/INT4 +4:bit and single-bit input/out- current type put
P93/INTH put
- P90: Common with INT2
interrupt request
+P91: Common with INT3
interrupt request
+P92: Common with TNT4
interrupt request
-P93: Common with INTS
interrupt request

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: PuMQOS 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
PBO 0] Output-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 /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 VREF0
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-level input port is soft-
ware-selectable.
0osch | Pins for externally connecting *Ceramic
0SsC2 0 R, C or a ceramic resonator for resonator
system clock generation, 0SC, RC
For the external clock mode, the 0SC, or ex-
0OSC2 pin is left open and the ternal clock
0OSC1 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 Vgg at the operat-
ing made
VDD Power supply pins
Vss
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LC665068,66508B

Remarks: Output with Pu MOS -o--—semeeeee - Output with pull-up MOS transistor
CMOS output Complementary output
OD oUtpUt ~-—v-mmmmeerememeemsmamr e e Open drain output

User Options

(1) Options of ports 0, 1, 8 output level during reset
For input/output ports 0, 1, B, 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 bitsof ports 0, 1,8
2. Output during reset: “‘L" level All of 4 bits of ports 0,1, 8

(2) Oscillator Circuit Options

Option Name Circuit Conditions, etc.
1. External * Input: Schmitt type
clock
0sC1
no—p2>
2. 2-pinRC * Input: Schmitt type
0sC
3. Ceramic
ga;gnator c1 0sC
H F—I—D—‘
Ceramic S :é
resonsator 0sc2 ]

H
c2

{3) Watchdog timer option
The presence or absence of the runaway detection function (watchdog timer) may be selected by option,
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(4) Options of port output configuration
i} For each port of PO, P1, P2, P3 (except P33/HOLD), P4, PS5, P6, 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
type output

B

(o)
DsB

utput data

Input data

P7, PA, PB: Output only
P2, P3, P6, PY: Schmitt input

2. Output with
pull-up
resistance

<

Q)
2]
[ee]

Output data

Input data

P7, PA, PB: Output only
P2, P3, PG, P9: Schmitt input
CMOS output (P2, P3, P6, 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

l_G’_—_‘Output data
DsB

2. Output with
pull-down
resistance

[w]
2]
o]

Output data

i) The comparator input of PD and the 3-level input of PE are software-selectable.
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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
yagimum Supbly [ ypp max | VoD —0.310+7.0 | V
Input Voltage VIN(Y) P2,P3{except P33/HOLD), —0.3t0+15.0 V 1
P6
VIN{Z) Other inputs —0.3tovon+0.3 V 2
Qutput Voltage |vouT(l) P2 P3{except P33/HOLD), —0.3t0--15.0 Vv 1
P6,P7,PA
VouT(2) Other outputs ~{.3t0v0D+0.3 \Y
Output Current | |oN{1) POP1,P2,P3except P33/ 4 mA
per Pin HOLD),P4,P5 PG P8 P9,
PC
lon{2) P7,PAPB 20 | mA
—lor{1) PO,P1,P4P5PT PA, 2 mA
PB
—lor(2) P2 P3lexcept P33/HOLD), 4 mA q
P6,P8,P9,PC
Total Pin Current | = |oN{1} P2,P3(except P33/HOLD), 7 mA 3
P4,P5,P8,P7,P8
Z10N(2) PO,P1,P9,PA,PB,PC 79 | mA 3
—Zlor(1) | P2,P3lexcept PA3/HOLD), 25 mA 4
P4,PS,P6,P7,P8
—3 Iop(?) PO,P1,P9,PA,PB,PC 24 mA 4
e!Lgrggg'g,."m' Pd max | Ta=—3010+70°C DIP-64S (QFP-64) 600¢430) | mW | 5
S saraturs | Topr —3t+70 | T
bnoaature | TStg —85t0+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)
(Note 4) Source current {applicable to pins other than P8 only when the pull-up output type or CMOS output type is
selected)
(Note B} 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, Vg5=0V unless otherwise specified

Limits ®
Parameter Symbol Applicable Pins Conditions - Unit | &
Voo(V) mic typ max z
Operating Voltage | \/pp VDD 4.0 5.0 6.0 v
Data Retention [ VDD(H) | VDD HOLD mode 1.8 §.0 v
Voltage
“H".Level VIH{T) P2,P3(except P33/ Output Nch Tr OFF | 4.0t06.0| §.75V0D +13.5 Y 1
Input Voltage HOLD), P6
VIK{2) P33/HOLD,P9 Output Nch Tr OFF | 4.0106.0 0.79V00 \Visls} v |2
RES
0SsC1
VIH(3) PO,P1,P4,P5PC, Output Nch Tr OFF | 4.0t06.0] 0.7V00 Voo vV |3
PDPE
VIH(4) PE 3-level input mode  |4.01w06.0{ 0.8VDD VDD v

Continued on next page.
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LC665068,66508B

Continued from preceding page.

Limits

Parameter Symbol Applicable Pins Conditions Unit g
' VoolV? min typ max <
M -Level Input [ VM PE 3-level input mode {4.0t06.0| 0.4VOD 0.6voD vV
Voltage
E?;E{”\?gimgede VEmm PD, PC2, PC3 Comparator input | 4.0to6.( 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 0.25VoD V 2
Voltage 'HOLD), P6,Po,
RES
0osc1
VILE2) P33/HOLD 1.8 Vss 0.25vo0 | V
t06.0
Vi(3) PO, P1,P4,P5,PC, |OutputNch TrOFF | 4. 0tof.0| VSS 0.3Voo vV |3
PD, PE, TEST
Vi_(4) PE 3-level input mode 14.0t06.0| Vss 0.2voo V
(F)perating fop 4.0t06.0 0.4 4.35 MHz
(msrocton | (Teve) (10 (0.92) | (us)
Cycle Time)
Frequency fext 0sc1 See Fig. 1. The 0SC1(4.0t06.0 0.4 4.35 MHz
is used for input and
the OSC2 is left
» open. {OSC option:
8 External clock input)
E Pulse Width | texiH See Fig. 1. The OSC1| 4 .0t06.0 70 ns
= texiL is used for input and .
g the OSC2 is left
» open. {OSC option:
8 External clock input}
o
£ | RiserFal lextR See Fig. 1. The OSC1/ 4. 0t06.0 30 ns
% | Time textF is used for input and
u the OSCZ is left
open. {OSC option:
External clock input)
o | l0SC fer 0SC1, 05C2 See Fig. 2. | dMHz|4.0t06.0 4.0 MHz
8 2| Frequency
§ -9‘2 osc i
S|ER tCFs Fig. 3 4MHz [ 4.0t06.0 10 ms
O | B 3|Stabitizing
2 S| period
g | External Cext DSC1, 0SC2 See Fig. 4. 4.0t06.0 100 pF
Constants
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.
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{3) Efectrical Characteristics at Ta=—30 to +70°C, V§5=0V unless otherwise specified

Limits )
Parameter Symbol Applicable Pins Conditions - Unit | ©
VoD (V) min typ max z
“H"-Level Input | I1H{1) P2,P3 {except P33/ | VIN=13.5V 4.0106.9 5.0 wuh |1
Current HOLD), P6 Output Nch Tr OFF
IH(2) PO,P1,P4,P5, PS,  |VIN=VOD 4.0t06.0 1.0 A |
PC, 05C1, RES, Output Nch Tr OFF
P33/HOLD
{except PD, PE,
pPC2, PC3}
li=(3) PD, PE, PC2, PC3 VIN=VDD 4.0t06.0 1.0 ub |1
Qutput Nch Tr OFF
"L”-Leve! Input | hiL {1} Inputs other than VIN=VSS 4.0t05.0] —1.0 uh |2
Current PD, PE, PC2, PC3 Output Neh Tr OFF
he(2) PC2, PC3, PD, PE VIN=VSS 4.0t06.0| —1.0 uh |2
Output Nch Tr OFF
""H'’-Level Output [ VOHI(1) P2, P3 (except P33/ Ior=—1mA 4.0wb.0[voo—1.0 \ 3
Voltage HOLD}, P8, P8, P9,
PC IoH=—0.1mA 4.0t06.07VvoD—0.5 v |3
Vok(2) |Po,P1, P4, P5,P7, loH=—200 A 4.5 2.4 v 4
PA, PB lok=—130uA  |4.5t05.5|vo0—1.35 v
Output Pull-up  [IPO PO, P1, P4, P5, P7, VIN=VSES 6.0 —i.6 mA |4
Current PA, PB
“L”-Level Output| \/OL(1} | Pg,P1,P2,P3,P4, |lOL=1.BmA 4.0t06.0 0.4 V |5
Voltage F5, P6, P8, P9, PC
(except P33/HOLD)
vou(2) |P7,PA,PB IoL==10mA 4.0¢06.0 1.5 V
Output OFF-State | IOFF(1) P2, P3, P6, P7, PA ViIN=13.5V 4.0t06.0 5.0 A | B
Leakage Current [ 15ce(2) | (Except P2, P3, PB, | VIN=VDD 4.0105.0 1.0 | wA |8
P7, P8, PA)
IOFF(3) P8 VIN=VSS 4.01068.0] —1.0 ub 7
Comparator Offset | VOFF PD VIN=1.0V 4.0106.0 +80 +300 my
Voltage toVoD—1.5V
Hysteresis VHYS " | P2, P3, RES,Ps, P9, 4.0t08.0 0.1voo .
8 | Voltage OSC1 [RC, EXT)
B
g “H-tevel | VU H 0.5vo0 0.95vo0 | V
® | Threshold
fl: Voltage
Elvtevel  |VEL 0.25Vo0 0.5voo | V
é Threshold
Voltage
RC OSC frc 0SC1, 05C2 See Fig. 4 4.018.0) 2.0 3.0 4.0 MiHz
Frequency C=100pF 5%
R=2 7kQt 1%

Continued on next page.
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LC66506B,66508B

Continued from preceding page.

Limits @
Parameter Symbol Applicable Pins Conditions Unit | g
Voo (V) min typ max 2
Cycle ‘::; tCKCY SCKO, SCK1 Timing of Fig. 5and | 4. (t05.0 0.9 us
Fime =N testload of B
Sx Fig. 6. 4.0wb6.0| 2.0 Tere
o
B ULTHT S ek 4 .0t065.0 0.4 uS
o | Level £ .
+ | Pulse |
= | tCKH 0106, .
5 | width ga 4.0106.0 1.0 TCye
Rise/ tCKR 4.0t06.0 0.1 us
5
Fall o
Time g tCKF
g | DataSetup | tiCK 810, S Timingof Fig. 5, | 4.0t06.0 0.3 uS
2 Time specified for
= SCKO, SCKT rise
2 | Data Hold tCKI i 4.0106.0 0.3 “s
& Time
Output Delay | tCXO $00, 501 Timing of Fig.5and | 4 0106.0 0.3 us
5 [ Time test load of Fig. 6,
£ specified for SCKD,
S SCKT falt (§}
®
B
»
arLr. tiH INTO Fig.7. . COI:]dithl'l under 4.0108.0 2 Teve
Level Pulse |0/ which the INTO
2 | width at interrupt is
6| accepted
‘= | INTO + Condition under
e which the event
8 counter/pulse
5 width measure
g input by timer
. 0 is accepted
E ::tGJt'UPt tiH INT1, IN » Condition under 2 Tove
THe L L TNT3, INTA which each
\ll'v?:j?h?t’l” INTS interrupt is
Other than accepted
INTO
L. tPINH PIN1 « Condition under 2 Teve
Level Pulse | tPINL which the avent
Width at counter input
PIN1 by timer 1 is
accepted
L tRSH RES « Condition under 3 Teve
Lgval Pulse tRSL which a reset
Width at . ed
AES is caus
Comparator TRS PD Fig8. 4.0t06.0 30 S
Response Time
Current oo op | VDD 4MHz ceramic 4.0106.0 4.5 8 mA
Dissipation at resonator 0SC
Operating Mode
4MHz external 6.5 1 8
clock mA
RC OSC 4.0 8 mA

Continued on next page.
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Continued from preceding page.

Limits ®
Parerneter Symbol Applicable Pins Conditions - Unit | B
Voo (V) min typ max z
Current IDDHALT | VOD 4MHz ceramic 4.0106.0 1.0 2.5 mA
Dissipation at resonator OSC
HALT Mode 4MHz external clock ? 3.5 mA
- RC OSC 1.2 2.5 mA
Curront. IDDHOLD | VpO 1.8106.0 0.01 10 uh
Dissipation at
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.

(Note 2) The input/foutput 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) P8 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.

------------------------------ Voo
-------0.7%o0
ost (0sc2)
T OF!EN --\--- - 0.25Vop

Extsrnal clock

-eme eSS

1/fext

Fig. 1 External Clock Input Waveform

Voo
EEEEEEES K—“- ------------- Lower limit of
, | / operating VDD
0SC1 08C2
[ ov
—0— =
Lo 1, ATt
13 - -
;l;rnsonatorl Unnablll'zed Stabilized OSC
OSC period

1ICFs

Fig. 2 Ceramic Resonator OSC Circuit Flg. 3 0OsC Stabilizing Period

=5 4 MHz (Murata) C1 | 33pF£10%
g.go CSA4.00MG C2 | 33pF£10% l 0SC1 05C2
.ﬁ%g 4 MHz (Kyocera) | C1 | 330F£10% '
| KBR4.OMS C2 | 33pF+10% 4
= Cext ex
ag 4 MHz {Murata) CST4.00MG
638
| =4 -
682 4 MHz(kyocera}KBR-4.0MES Fig.4 RCOSC

Table 1 Ceramic Resonator OSC-Guaranteed Constants
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10RCY
tCKR
tcxe | toxm toKF
e 0.75voo {input)
SCKO .
oK O.ZSVDD((mDutJ, Voo= 1V {output)
0.4Vpo (output
L HCK | tekl TEST
point
SI0 B 0.75Vo0
sn . 0.25Voo
t1cKo
S00 Vop— 1
$01 0.4Vpp

Fig. 5 Serial Input/OutputTiming :

{lelg]
(]

0.75Voo

0.25voo

tPINL
tRSL

Fig. 7 INTO, INT1, INT2, INT3, INT4, INT5, PIN1, RES Input Timing
Vin
VREF Vot
Vin Vore
Comparator
output data

Trs

Fig. B Timing of Comparator Response Time Trs

R=1kQ

C=50pF

l

Fig.6 TestLoad
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RC OSC Characteristic of the LC665068, 665088

Fig. 9 shows the RC QSC characteristic of the LC66506B, 665088. For the variation range of RC OSC frequency

of the |_.C66506B, 665088, the following are guaranteed at the external constants only shown below.
External constants  Cext=100pF, Rext=2.7kohms
2 OMHzsfRCs4.0MHz (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=2to 20kQ, Cext = 68 to 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 T 1 1 1

4 This characteristic curve is given far —
\\ reference only without guarantes,

1re (kHz2)

1000 |-

Vop= 5V
Ta=26T

5 \
N

2 5 2 3 4 5
0 R 10

Fig. @ RC OSC Frequency Data (Typ.)

the like, the failure of which may directly or indirectly cause injury, death or property loss.

their officers and employees jointly or severally.

third parties.

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

B Anycne purchasing any products described or contained herein for an above-mentioned use shall;

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

® Not impose any responsibility for any fault or negligence which may be cited in any such ¢laim or
litigation on SANYQ ELECTRIC CO, LTD, its affiiates, subsidiaries and distributors or any of

B |nformation (including circuit diagrams and circuit parameters) herein is for exampie 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
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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 assembly

Piggyback type
simulation chip 64-pin Evaluation chip {LC665699)
{LC66PGBXX)

Evaluation
\ chip board

H (EVAB00- N > ‘ D
tH——\ TB665XX) \‘
1 . Personal computer system
Debugging unit (EVAB850/8001 {0S: MS-DOS)

User application product circuit board

Appearance of Application Development Tools

{1) Program debugging unit (EVA850/800})
The program debugging unit (EVABOOQ} is an emulator that inctudes the EPROM 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 MPMB65XX as the monitor ROM
on the EVABOOQ debugging unit.)

(2) 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/O 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 LC66599 microcomputer is converted into the LCG65068, 665088 -bound data by the plug. There are
jumber connectors on the evaluation chip board. They are used to select options and status levels. Therefaore,
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 0sC Reset type salection Power supply to the user application board
through the evaluation chip boesrd
Jumper name Jumper 1 (J1) Jumper 2 (J2) Jumper 3 {J3)
EXT External clock INT Reset by the RUN instruction | ON VDD supply to the user appli-
Jumper setting from the host computer. cation board through the evalu-
and mode RC RC OSC ation chip beard output.
CF Ceramic resona- | EXT Reset by the reset circuit on OFF Power supply to tha user appli-
tor OSC the user application board cation board from an indepand-

ent power source {from the
evalustion chip board}

Switch 1 (SW1)

Type Output level selection for ports 0,18 at the reset On-chip RAM capacity sslection |Watchdog timer function
salection
Switch name POS P1S P8S RCO RC1 Capacity woC

ON Port O ON Port 1 ON |Port8 | OPEN OPEN |RESERVE| ON [ Watchdog timer

Switch setting H” “H “H ON OPEN |RESERVE function

and mode selected
OPEN | PortQ |OPEN | PortO | OPEN | Port8 OPEN ON 612w OPEN | Watchdog timear|

b R i ‘L ON ON B12W tunction 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.
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(3) Cross assembler

Target device

Cross-assembler Name ROM (Kbit) Functional
differences
LEgGSOGB, 6 SB command
66599 invalid
LCBBS.EXE
S.EX LC66508B, 8 SB command
LC66599 invalid

(4) Simulation chip
The simulation chip (LC66PG5XX)

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 LCGEPG5XX are the same as those of the LC66506B, 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 mode
Port O, port 1, end port 8 1 POHL ON Port output “‘H"
output level st reset 2 P1HL

3 PBHL OFF Port output ‘L'’
Watchdog timer 6 WDC ON Operation
OFF Halt
On<hip RAM capacity 4 RAMCO Pin setting RAM capacity
5 RAMC1 RAMCI RAMCO
OFF OFF resarve
OFF ON
ON OFF 512W
ON ON
ON: +BV voltage input  OFF: Open
LCB6PGHXX Pin Assignment sio/p20 [1]© (5] Voo
soosP21 (2] [63] P13
ScK0/P22 [3] porLo 1 140 +5v (B4 P12
w10/e28 [E] pinLog 130 +5v [B0 P
INTT/P30 PEHLO 3 120 +5v |8 P10
POUTO/P3! [E]RaM00O 4 110 +5v 158 PO3
POUTI/PR2 [T} pamc1 06 100 +5v (28] P02
FOLD /P33 WDCO6 90 +5v (21 PO
PO [8] cp1oy go [c6] POO
Pa [0 5] PE1/TRB
P42 [ 4] PEO/TRA
pa3 [12] [53] PD3/CMP3
Pso [13 [52} PD2/CMP2
P51 [ 14 51| PCY1/CMPI
ps2 {15 50] POO/CMPO
P53 [18] % PC3/VREF1
sn/pe0 [17] Srroa 48] PC2/VREF(
+5v
s01/psi [T6} ¥ 5V ) 20T pey
sck1/pe2 [13 Q2 2Q T3] Fco
PM7O 3 260 PM13
PINT/PE3 [20 1 45) PB3
PMEO 4 25GPMS
P70 [T X 44] P82
o7 [zz] PMSQ 5 24QPMO Hn og)
PM4Q 6  23QPMII
P72 (23 42 PBO
p73 [22] PM3Q 7 220QVss FRm L0
PM20O 8 21 OFPMI0
P8 [25] Y ¥ a0) PA2
P8l PMIQ 9 2OQCE 9] PA!Y
P82 % PM00'0 1901 PAD
n IM
P83 (8 :ﬂ?gm }38@3 [37) pos/inTs
iNT2/P30 [29] M2 013 16 & ma %] PO2/INT4
TEsT [30] vss 014 1503 B P91/INT3
vss [31] Zo22% ) RES
osc1 (32 33] 0SC2
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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 +6V pin and Vpp pin are connected on the LC66PGEXX. Therefore, power is
supplied to the EPROM from the LC66PGEXX 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 )
from that for the LC6GPGSXX) At the factory shipment, the +5V pin and Vpp
pin are connacted.

Pin 1

The LC66E516 microcontroller with built-in EPROM and LCB6P516 microcontroller with built-in one-time
programmable ROM are used as emulation chips for the LC66506B and LCB65088B.

Data sheets for the emulation chips are in preparation.

Please contact your local representative for further information.
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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
SIO

P

P (id)
INT

Ll

<> 4T

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, 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 23 22 2! 2¢

: Bits8 to 11 of PC

: Bits4107 of PC

: Bits0 to 3 of PC

: User's flag n=010 15

: Timer 0

: 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
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[
% Instruction code s Status
Po Mnesmonics g ) Function Description tiags Remarks
i D1D4DD, | D30:0:0, | ® | & atfected
CLA Clear AC 1000|0000/ 1[1[ac—0 Clears AC. ¥ A
(Equlvalent to LAl O) e magus!
o Ronendnl.
DAA Decimal adjust AC in 1100 1111{2]2|AC~(AC)+6 Adds 6 to AC, ZF
addition 0010 0110 (Equivelent to ADI 6}
» | DAS Decimal adjust AC in 1100 1111]| 2] 2]AC—{AC)+10 Adds 10 to AC, 2F
8 subtraction 0010|1010 (Equlvatent to ADJ OAH)
E CLC Clear CF 0001 1110(1|1]|CF-0 Clears CF. CF
1
E STC Set CF Q001 1111 1]1]|CF=] Sets CF, CF
'% CMA Complement AC 00011 1000 | 1] 1t ]|AC—(AC) Gives 1°s complement af (invert) AC. | ZF
_E. 1A Increment AC 0001 010QCO0| 1| 1|AC—(AC)+] Adds a to AC. ZF, CF
§
E | DA Decrement AC 0010|0100 1[1]AC—(AC)-1 Subtracts 1 from AC. ZF, CF
g RAR Rotate AC right 0CO01 [ 0000 1] 1]|AC—(CF) ACa—(A | Rotates AC right through CF. CF
'E through CF Cn+1) , CFe—(ACs)
g RAL Rotate AC left through | 0000 [ 0001 | 1| 1{ACo~(CF), ACn+ L+ | Rotates AC left through CF, CF, 2F
< CF (ACn), CF—(AC))
TAE | Transter AC to E 0100|0101 1]|1]|E~(AC) Togmiag 0 AC contants to the E
TEA Transter E to AC 010 slot1ol1]1 AC— (E) xrémfnrs the E register contents to | ¢
XAE Exchange AC with E 01000100 1| 1](AC)+~(E) E:;hearr‘gg.isn:'r‘? contents of the AC
2 |IM Increment M 00010010 ¢t |1 ]M{HLY~[M{HL))}+1 | Adds 1 to M{HL). ZF, CF
2
E DM Decrement M 0010[0010]1(1]MHLY~(M(HL)]~1 | Subtracts 1 tfrom M{HL), ZF, CF
% | IMDR i8 | Increment M girect 11000111 [2]2]MIB)—(M(iB)})+1 Adds 1 to M(ig). ZF, CF
é [P P PO PR PR PR PR S
'_E DMDR 8| Decrement M direct 1100 (0011 |2 2]MiB—(M(i8))-1 Subtracts 1 from M{i8). 2F, CF
‘3 Iy I bs ba | 13 12 13 g
E’ SMB t2 | Set M data bit 0000 | 11ttt 1] 1](M{HL), t2)—1 Sets a bit spacified by t1t0 of M{HL).
H
5 RMB t2 | Reset M data bit Q010 11 htefd] 1{(MHLY12)—-0 E‘I'(::.‘) 8 bit specified by 140 of | 2F
— Adds together the contents of AC
AD Add M to AC 0000|013 10[1]1[AC—(AG)+([M(HL)) | 208 together By G | 2F. CF
rasult In AC.
§ ; — i Adds together the contants of AC £
ADDR i8] Add M direct to AC : 1l IO(I) ‘: (IJ l'i‘ '1 2 | 2 { AC—[AC)+(M(iB)) ond MU8) in binory and ftore the 2F, C
Tieds faply iz i b ragult in AC.
f — Adds together the contents of AC,
ADC AddMto ACwith CF ([ 0000 | 0010171 ACC’E;\CH[M(HL)] M(HL), and CF In binary and stoces 2F, CF
2 +( the result in AC,
k) . ; ; — Adds together the contents of AC
s ADI 4 :gd immediate data to [1)(1)(1)8 : ‘: 1I 1I 2| 2] AC—{AC)+1a.l2. 11,10 and Immediats data in binary and 2F
g 3z e : storss the rasult in AC,
£ 0001 | 0111[1]1]AC—[MHL))-(AC) | Subtrects the contents of AC from | 27 c¢ |CF=0if
SueC i‘f&"g}t AC from M —TC_I-E) (L) = (ALY 1 ) with GF in binary and stores there is e
§ the result in AC. o rat
8 if there is
CEL no borrow.
- — Performs o logical AND operation
g ANDA AtND rcw.m ACthen | 0000 | 01 11| 1 [1]AC—(ACIA[M(HL)] | oy & To0 TMEL) ong stores | 2F
H store the result In AC.
R — Parforms o logical OR oparstion
H
E ORA O(H Mxv(n:th AC then 0000 | 0101 | 1|1 ]AC—(AC)V(M(HL)} betwoon AC and MIHL) ard stores 2F
store the result in AC.
lusi " — HL Performs o logicel axclusive OR
EXL E(x:cl;me ?R MA\rélth 0001|0101 1| 1[AC—(AC)(M(HL)) operation betwenn AC end M{HL) ZF
en store and stores the result in AC.
N - Performs & logical AND opsration
ANDM AlNrD h'h‘fllwnh AC then ooQO| 0011|111 :Vll-i(:i)LJ) {AC)A(M betwean AC end MIHL) and storas ZF
store the result in M{HL).
" h — Performs n logical OR oporstion
ORM o‘n M':mh AC then oco0o0f(ot1o00]|1]|1 ?AH(:-IL) (ACIVIM | weon AC and MIHL) snd stores | &
store ) tha results in M{HL).
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instruction cods :l s Status
2 Mnemonics £l Function Dascription flags Remaerks
.:.g 0:DeDsD: | 0;0:0:00 | & | & aftected
e Compares the contents of AC and
cMm Compare AC withM | 0001/ 0110 1|1 |[MHD) +(AC)+1 | gRTbares e contents of AC and [7¢, cr
carry fiag (CF} and zero fiag {ZF).
Comparison relations |CF | ZF
(M(HL))>(AC) 0] 0
{M(HL))=(AC) 111
2 {M{HL))< (AC) (o
.g
31 i4 | compare AC with 1100|1111 [2]2|Tilz)iTs+(AC)+1 | Compurms the conmnn of the mcumvintor (aC! | 2F, CF
& immediate Gata 1010 lylghil e g (ZF) ana eam g (e o
§ Comparisan relations |CF | ZF
- 1 e >AC oo
g 1112 1 lo=AC 1)1
T hlz 1) lo<AC 110
K]
5
E |CLli4 | Compare DPL with 11060 2| 2 |2F-1 Comparey the contents of DPL and | ZF
o immediate data 101 1| tatalile iI(OPL =13l 1,1, | immediste data and sats the zero flag
ZFe0 gZFl"nf they a:e equal, or rassts the
IMDPLY Ly 11y 1 | o0 Aot squal.
CMB t2 | Compare AC bit with 110011112 2|(ZF-1 Compares the contents of AC and | 2F
M data bit 1101 00tt H(AC, t2) =(M(HL), | MIHL] bit specified by the 2 bits
t2) (t1 and 12} of the instruction and sets
7F—0 the zero flag (ZF) if they are equsl,
Lhe ar rasets the flag if not equael.
W{AC, t2) # [M(HL),
12)
LAE Load AC and E from 0101] 1100 | 1] 1|[AC—MHL) Loads the contents of M2{HL) into
M2 (HL) E—M{HL+1) the AC and the E register,
LA i4 | Load AC with immedi- | 1000 [l lite | 1|1 |AC—0L11 1 Loads immediate data into AC. F ?ﬂi{\;'ﬁfo'n,"-'
ate data 'ﬁ:r:.i"l':":gm”
LADR i8 | Load AC from M direct 100 0001 | 2| 2|AC—(M(iB)) Loads the contents of MIIB) inte | ZF
ey | lalplilo AC, h
5 Store AC to M 0100 0111[1]1]MHLI—(AC) pipres the contants of ACinto
SAE Store ACand Eto M2 | 0101 1110 1] 1]MHL—(AC) Stores the comaents of AC and the E
(HL) M{HL+ 1}—(E} register into M2{HLI.
LA reg |Load AC from M(reg} | Ot QO | 1 0 %0 | 1| 1[AC—(M(reg)) Loads the contents of Mlreg) into | ZF
AC. rog is either on HL or XY,
ag to
HL 0
XY 1
LA reg,| | Load AC from M(reg) (01 00| 10t 1] 1|2 |AaC—(M(reg)) Laeds trll:t Cortel r‘;'g '}2‘."-’.‘3,’.‘,"'.2 g\c F ZF satus
R umulator . i depends on
- then increment reg DPL—(DPL) +1 or XY. After losding, incraments the oPpLoquPY
H or contents of DPL or DPy, Refer to incrament
£ DPy—{DPy) +1 the LA rep instruction for the result.
2 relationship between reg and tQ.
17
£ [ LA reg. | Load AC from M(reg} 0101 10tg1]| 1| 2|AC—{M(reg)) Loads the contents of M{reg) into | ZF ZF status
3 D then decrement reg DPL—{DPL) -1 AC. reg is either an HL or XY, After depands on
g ' loading, decrements tha contents of DPLorDPY
= ar DPL or DPY, Refer to the LA reg dacrement
. DPv—(DPy) -1 instruction far  the relationship result.
a3 between reg and t0.
XA reg | Exchange AC with M 01C0] 1110 1] 1] (ACY={M(reg)) Exchanges the contsnts of AC and
(reg) M(reg}, reg is eithar an HL or XY.
reg te
HL 0
XY 1
XA reg.l | Exchange AC with M 0100 11t |1]2 |(AC)—~(M(reg)) Exchanges the contents of AC and | 2F 2ZF status
(reg) then increment DPL—(DPL) +1 Mlreg). reg is oithar an HL or XY, dapends on
reg X or Afiwar exchanging, increments the OPLorDPY
contents of DPL or DPy. Refer to increment
DPy—(OPy) +1 the XA reg instruction tor the result.
relationship between reg and t0.
XA reg. | Exchange AC with M 0101 11tl1 | )| 2] (AC)=(M(reg)) Exchanges the contents of AC and | ZF 2ZF status
) (reg) then decrement DP,—(DPL) ~1 Mireg). reg is either en HL or XY, depands on
re or Atter exchanging, decrements the DPLorDPY
g P contents of DPL ar DPy. Refer to dacrament
DPy—(DPy) -1 the XA reg instruction for the result,
relationship between reg snd tQ.
XADR i8 | Exchange AC with M 1100 2| 2 | (AC)—~(M(iB)) Exchanges the contents of AC and
direct Iy le ls la|sla L Ip M(ig).
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=
.g Instruction code 'Y Status
2 Mnemonics <4 ] Function Description flags Remarks
E% 0:D40304 | D30;0:0, | & | & affected
. LEA] i8 | Load E & AC with 1100 (011022 |E —latglsls Loads immediate data i8 into the E
° immediate data (12 PR VO PO N PR PR T P AC—1113 1y 1o register snd the accumulgtor (AC),
E+ -
£ [RTBL  [Read table data from [0 1011010 2 | E ACH(ROM(PCh, E, | L, 80y contre of come 8 biw St 2%
H prograrm ROM ACY) the ACM data 1t an sddres wacifisd by the new
= conrwaw of tha (ower 8 bita of PC inmto the E
4 regirtar and AC
g. RTBLP | Read table data from 0101|1000 Port 4, 5e= :i.::'".':’é"';.‘.';', TJ':E" nl“lv:-rrg ou:h?: A|c
ntents. Then, eutputs
E program ROM then (ROM(PCR.E, AC)) | e ROM dute. st an sddéoss soecitind by the now
= output to P4,5 ooatents of the (owar B bits of PC to pocts 4 »nd 6.
LDZ i4 |Load DPuwithzeroand| 01 1 0 {lslz I o DPwe—0 Lopds the deta of 0 (zero) and
DP, with immediate DPL—I3 12 1) 1o immadiate data i4 into the DPH and
data respectively DP( respecitively.
LMl 4 | Load DPu with 1100(11 11 DPu—13 12 1y 1 Loeds immediate data i4 into the
immediate data 0000 |1yl 1y DPH.
LUl i4 | Load DPL with 1100|1111 DPL—ly 1z 1y I Loads immediate data 4 into the
immediate data 0001 |l DPL.
LML} i8 | Load DPw, DPL with 1100 DPue~17 lg Is 14 Loads immediate deta into the DPi
immediate data (P2 P P P I PO P PR P DPL—l3ti i lp and DPy,
LXY! i8 | Load DPx, DPy with 1100 (001 OPx—lz 1615 14 Loads immediete data into the DPX
immediate data Iy lg 15 14| la 12 1y 1 CPye—ly I3 1y Lo and DPY.
It Increment DP 0001|0001 DPL=—(DP.) +1 Increments the contents of the DP( | ZF
by 1.
OL Decrement DP, 0010|0001 DPL—(DPL) -1 Decrements the contents of the OP_ | ZF
by 1.
3 § Increment DPy Qco01| 0011 DPy+—(CPy) +1 Inc:emenzs the contents of the DPY | ZF
by
oY Decrement DPy 001010011 OPy—(DPy} -1 Decremants tha contents of the DPy | ZF
by 1
C
4
E | TAH Transter AC to DPu 1100|1111 DPu{AC) Transfers the contents of the
; 1111/ 0000 accumulator (AC) to the DPH.
S | THA Transfer DPu to AC 11001111 AC+—(DPn) Transfors the contents of the DPH to | ZF
2 11100000 the AC.
Z | XAH Exchange AC with DPw| 01 00| 0 C OO (AC)— (OPx) Exchanges the contents of the
E sccumulator (AC) and the DPH,
E TAL Transter AC to DP. 1100|1111 DPL—({AC) Transfers the contants of the
§ 1111|0001 sccurmnulator (AC) to the DPL,
e TLA Transfer DPL to AC 1100|1111 AC—(DPL) Transfers the contents of tha DPL 1o | ZF
1110/ 0001 the eccumulator (AC).
XAL Exchange AC with OP | 01 00| 0001 (AC)—(DPL) Exchanges the contents of the AC
ang DPL,
TAX Transter AC to DPx 11001111 DPy(AC) Transters the contants of the
1111]0010 eccumulator {AC) to tha DPX.
TXA Transfer DPx to AC 1001111 AC—{DPy) Transfers the contents of OPX to the | ZF
1110|0010
XAX Exchange AC withDPy | 0100 1 0010 (AC}+—(DPx) Exchanges the contents of the AC
and DPX.
TAY Transler AC to DPy 1100|1111 DPy—(AC) Transfers the contents of ths
' 1111|0011 sccumnulstor {AC) to the DPY,
TYA Transter DPy to AC 1100|1111 AC—(DPy) Transfers the contents of the DPY to | ZF
1110 11 the AC,
XAY Exchange AC with DPy | O 1 Q0 O 11 (AC)—(DPy) Exchangss tha contents of the
accumuletor (AC) and the DPY.
§ SFB n4 | Set flag bit C 111 |nnnng Fn—1 Sats » flag specified by nd,
i
!g RFB nd | Reset flag bit 0011 |mnnim Fr—0 Resats a flag specified by na, ZF
MP Jump in the current 1110 |PuPwPyPy PCl12~PC12 Jumps to an sddress specified by When
2 | odor |bank PC11~0—Pu~Po | immediate dets Pu ~ Po in the et gty
F P1PsPsP( | PaP2P 1Py current bonk. after the
B2 BANK
89 instruction,
EXS PC12+[PCT2
BB PEA [Jomptoteaduress | 6010|0111 PC12-PCE-PCIZ- | S 80 W ctied iy O
3£ stored st £ and AC in PCB PC7~4-—(E) | Eamulmtor (ALY "?’A‘ ropjachd
the current page PC3~0—(AC) progem counangm. '
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! Mnemonics natruction eod m m Function Description ww_“w:m R k:
3 DiDDsD. | D:D:DIDs | & | & offocted |
CAL Call subroutine 0101 [0PwPyPf 2| 2|PCI2.11-D Calls a subroutine
addr PCIO~0— Py ~Po .
P:PsPsP¢ [ P3P;P;Po M4(SP)—(CF. 2F
PC12~0Q)
SP—(5P)-4
czp Call sudroutine in the 10190 |PsP;PyPo| 1} 2|PC12~6,PC1~0+— Call ine i
e ooro pags 0 _u0mtm.|. . v s a subroutine in page 0 of bank 0.
M4(SP)«—(CF, ZF,
PC12~0)
SP—SP-4
. BANK Change bank poc1 1011 |11 Wanm_: mamoary banks and register
2 nks.
8 _
B [PUSH |[Pushregon M2(SP) | 1100 | 1111]2]|2]|M2(SP)—(re Stores the contents of req inta the
2 )—(reg) g
.m reg [T
.m HL [(]
XY [V
g
2 AE 1 0
m Inhibited 1 1
3
POP reg | Pop reg off M2(SP} 11700 121112 2]|SP—(SP)+2 Storwn the contents of rag into the M2ISPI and
o hen |
1110 1iii0 TeB~(M2(SP)] | Soimar ooT oy 2 o loass me comsems of W13
{SP) into @ req. Retfer to the PUSH reg Imtruction
tfor the retetionship betwesn 110 and req.
RT Return from subrovtine | 0 0 0 1 1100 1] 2 |SP—(8P)+4 Returns execution from w subrouting Or Interrupe
_UD.IHZDA w_u: M.d-l. ] -a_:_:-. Urnont to the zuczv:o that celled
it contanty 1 F
{ZF} eve 0ot 3“(,._3”@ .“329. :ﬁ: oM,-a oot
RTI Return {rom interrupt 0001 1101]|1]2|SP—(5P)+4 Rewran from a or ZF, CF
routine UOThghnm_u: ﬂﬁﬂl.___n rauti ' uva.nr 10 the coutine thet »a__na '
CF.ZF—(MA(SP)) | (281 s eororned trom he tnck ama. - 1070 "
BAt2 Branch on AC bit 1101 00tite| 2! 2|PC7~0—P:1PePsP, | Transfers execution to en address
addr P1PsPP, | PoP:P Py P,P;P, P, |8pecified by the contents of P7 10 PQ
IH(AC.12) = in the current pege it a bit specified
) ' Wn,_\_.o_m:..:aﬂa.o M_Ro t1t0 of AC is 1
rem branch).
BNA12 | Branch on no AC bit 10GY1| 00Ut 2] 2]|PC7~0—PrPsPsP, | Transfars execution to an eddress
addr PiPsPsP: | P:P:P1Po PyP2 P, Py specifiad by tha contants of P7 to PO
i1{AC, 12) = “, the n:ha:ﬂ MB. ita U:*.Man_:oa
. y immediata data t1t0 of AC s O
0 {program branch).
BMI2 Branch on M bil 1101 [01tyty| 2} 2|PC7~0—P1PsPsP, | Transfers axecution to an address
addr PiPePsP. | PaP2P Py P1P; P Po wscifisd by the contants of P7 ta PO
{CM(HL) in «.ro current page if a bit specifiad
12)=1 ' by immediate data t1t0 of M{HL) is
= 1 {program branch},
BNMt2 | Branch on no M bit 1001 01tt!2|2|PC7-0uPrPsPsPs | Tromfars exscution to an aeddress
sdor P1P¢PsPq | PsP2P \Po P3P PP, | PP8C fied by tha contents of P7 to PO
iHM(HL) w: the num.i_.;%no. ifa EM _o_v_on__““&
' y immediate data t1t) o HL) is
t2)=0 0 (program branch).
BPt2 Branch on Port bit 1101 10t1t]|2]|2]|PC7~D—P1PsPsP, | Tronsfers sxscution ta an address Used to
addr P1PePsP. | P3PPI Py PyP, PP, | specified by the contents of P7 to PO anipulate
- nternal
: it(P(DPL), in the current page if a bit specified contro
g t2)=1 by .Hoﬂoaﬂaa Wﬂ- 2_3 ao* ‘z.- port ﬁﬁeﬁan:
SCCaH Y L | ] program i
2 immediatat
branch), .ﬁ. ¥
£ ar ¢
E NK
c m,: ction,
w "m. n_:g_.nmﬂnﬂ
2 contral
o
reglsters
mu
ek,
BNPt2 |Branch onno Port bit [ 100 1| 108¢tite| 2| 2 | PC7~0—P:PgPsP, | Tranfan sxscuticon tn sn address specified by the Same s
addr Vl..v.—vmv. Vuvn«u Po PP, PP conmnmy ol PT ta PO in the curment pags |f ¢ bl bo!
TIP2T1T0 | weciied by immedists dets 1110 af the pore above.
{{(P(DP_.). | scormed by DPL i 0 (progrm branck),
t2}=0
BC 8ranch on CF 1101 1100, 2| 2|PC7~0—P;PsPsPy | Trersman axscution tm an sddrees spacified by the
addr “:v—v_v. _v“vn_u__..vn vuv~$_ Vo contantt of P? 10 PO In the curmnt page If the
H(CF =1 ”U“”“ of thw canry Mag ICFl «w ¥ (program
BNC Branch on no CF 1001 1100(2]|2]|PC7~0—PrPsPsPy | Tronsters anecution ro wn sddress specifind by the
addr P1PsPsP. | PiP:P Py PyP: P, Py conmna of P? t© PO In the curmint page If the
EOJHO ”:lﬂ"" of the carry fimg (C#} 0 O (Drogrem
az Branch on ZF 1101 1101 2] 2{PC7~0—P1PsPsPy | Tramter anacution to s sdcren wacitied by the
addr P;PsPsP. | PyP:P,P contents of P? ro PO In the cument 18 the
oPs 3PP \Pe P3Py P Po peo»
.ZNJH_ ”:!””" of tw 100 Mag 12F) Is 1 [program
BNZ Branch on no ZF 1001 1101 | 2] 2 ;PCT~0=PyPsPyP, | Tranctam axecution to s s3drees specified by the
addr PiPePsP. | PiP:P\Po PyPiP, Py ”nnn o.. “ﬂ L ad _’.. the aument page It the
,:ND =0 !l.»vw. o o Bag {ZF) Ih O (progrem
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[-4
,% Instruction code el Status
H Mnemaonics £iv Function Description frags Remarks
8 ' 0:D:0sD4 [ 0;0:0:0s [ & | & affectad
BFn4 Branch on flag bit L1311 jagnenine| 2] 2 [ PC7=0—P:P¢PsP, :;:Tf:::b"::mion 1o ""P;dtdmp’é
4 ¢ y the contents o 0
s adar P1PePsPs | PaP1P Po .':’s’;’fl" in the current pege if the content of
] it{Fn)= the fisp specitied by n3n2n1n0 it 1.
E The fteg is one of the 16 flags.
'E BNFn4 | Branch on no flag bit 1011 {nyngningl 2] 2 I PC7~0—P:PePsPy Trensfers execution to an address
g addr PiPsPsP. | P3P2P Po P,P,P P, | SPecified by the contents of P7 to PO
i(Fa)=0 in the current page if the conmn.t of
& ! the fleg specified by n3nZn1nQ is 0.
The tiag is one of the 16 flags.
IPCQ Input port O to AC 00100000 |1|1!AC—(PO) Inputs the contents of port O to the | ZF
accurnulator (AC),
1P Input port to AC 001001101 1]1[AC—(P(DPL)) Inputs the contents of port accessed | ZF
by DPL to the accumulstor (AC),
IPM Input port to M 0001|1001 ] 1[1])MHL—(PDP)) Inputs the contents of port accessed
by DP( to the MIHL).
IPDR i4 | Input port to AC direct | 1 1 0G| 1111 ]2 2]|AC—(P(i4)) Inputs the contents of port accessed | ZF
0110 ([ ts1zlile by i4 to the accumulator [AC).
P45 Input port 4,5 to E. AC 1001111 f2|2|E —(Ptan) Inputs the contents of ports 4 and 5
' to the € st d |
respectively 1010100 AC—(P(5}) TAC) respoctivaly, o ooumulator
r OP Qutput AC to port 001010101 1] 1]|PDPY}—(AC) Qutputs the contents of the accumu-
5] - Iator (AC) to a port accessad by DPL.
5
g | OPM Output M to port 0001|1010 1] 1 |PDPL~—(M{HL)). Outputs the contants of the M{HL}
® 10 a part accessad by DP|_.
a OPDR i4| Output AC to port 1100 1 2| 2 | P(id)—{AC) Outputs the cantents of the accumu-
3 direct D111 ]ihtatyte lator {AC) to a port accessed by 4.
B [0oPa5 |OutpwtEACtopot | 1100 | L111]2]2|Par—(E) Outputs the contents of the E
N \
2 a5 respectively 1010101 P(5)=~(AC) rogirter 30 eccumutator (AC) to
SPB 12 | Set port bit 0000 | 1QU | 1| L (POPL) t2)1 Sets a bit specified by immediate
data 1110 of & part accessad by DPL.
RPB t2 | Reset port bit Q010|104 t] 1| 1]|(PDP) 2)—0" Ressts a bit specified by immediate | 2F
dats t1t0 of » port eccessed by DPL,
ANDPDR| AND port with 110 0101 | 2] 2]|P(Pa~Po)—(P(Py~ | Performs . \ooiulnAND”o:urm; petveen the | ZF
i4, p4 | immediate data then |13 Iy Ly Lo | P3PP Py Po))V 1o Trveadiete dna 12110 and o\:’:w:|:.: revied
outpul product to the port.
ORPDR |OR port with immediate | 1 1 O 0100 2| 2|p(pi~Po)—(P(Pa~ | Performu o logics OR overstion betwsen the 2F
i4, pa | data then output Iy Iy lo | PyPoPPs Po))V I~ 1s e dots IS o oo e Tesche
M 10 the port.
T - Writes the contents of the M{HL) end
WTTMO | Write timer O 1100101012 TIMAEEU [M2(HL)), the sccumutator (AC) to the timer
(AC) reload register.
e 4 - Writas tha contants of the E register
WTTM] | Write timer 1 : i 0 ? é ; (1)(1) 2| 2 | TIMERL—(E), {AC) and the accumulator (AC) 1o the
timer 1 ralosd register.
: — Reads the contents of the timer O
» RTIMO Read timer 0 1100|1011 (1]2 M2§?¢‘ER%§2 counter inta the M2{HL) and the
.% ( accumulator {AC).
. — Reads the contents of the timer 1
E RTIML | Read timer 1 } i ? ? (]) } cl) : 21 2| EAC—(TIMERT) counter into the E register and the
E accumulator (AC).
'g STARTO | Start timer O 1100 1111 | 2] 2]Starttimer O caunter | Starts the timer O counter operation.
§ 1110({0110
1 tarl timer 1 tart timerl counter tarts the timer 1 counter oparation.
’ESTART S i 1 110047111 2| 2 |Start t 1 t 5 he 1
S 11100111
STOPQ | Stop timer O 11C00{ 111 1| 2] 2]Stoptimer Ocounter | Stops the timer O counter operation,
111110110
STOP) Stop timer 1 1100|1111 2] 2] Stop timerl counter | Stops the timer 1 counter operation.
11110111
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[
.% Instruction code H Stetus
2 Mnemonics E B Function Description flags Remarks
gg D:D¢DsDs | D000 | B | & affocted
MSET Set interrupt Master 11001101 2 | MSE—1 Sets the Interrupt master enable flag.
Enable Flag 0101|0000
MRESET | Resat Interrupt Master [ 11 00| 1101 MSE~—O Retmts the interrupt master ensble
Enable Flag 1001|0000 flag.
¢ |EHI4 Enable interrupt high 1100|1101 EDIH—~ (EDIH}Vid Sats the Interrupt anable flag.
e 0101l
G
5 EILi4 Enable interrupt low 1100(1101 EDIL— (EDIL)Vi4 Sats the Interrupt anable flag.
1. 0100 (lhlzalile
g —
g | DIHi4 | Disable interrupt high | 1100 (1 101 EDIH— (EDIH)AT4 | Rasats the interrupt enable ftag. bid
[ LCO L (lhlalile
§
L |DlLis Disable interrupt low 1100|1101 EDIL« (EDIL) Nid Resats the interrupt enable flag. ZF
£ LO0BO Ll
. Transfers tha contents of the E
wrsp write 5P : i g ? : (1) : (1) SP—(E). (AC) register and accumulator (AC) to the
: stack area.
Transfers the contents of the stack
RSP Read 5P : } g (1) i (1) ; } E AC—(SP) arda to the € register and accumu-
lator (ACI,
E HALT HALT 1100 1 11 HALT Salects the HALT mods.
gz 110111110
vo
Eg HOLD HOLD 1100 1111 HOLD Selects the HOLD mode.
EE’ 11011111
’.ﬁi STARTS | Start senal 1/0 11001111 START S1/0 Starte the SIO operation moda,
£ 1110111
Ow -
o . . Writes the contents of tha E register
95 WTSIO | Write serial 1/0 11001111 SI0 —(E), (AC) and accumulator {ACI to the SIO
;g 11101111 register.
=& R . Reads thes contents of the SIO
K| RSIC Read serial /0 11 (1J ] i i i : E, AC—(SIO) register into the € register and the
1111 accumulator (AC),
Ad t hat s coded
2| NOP [ No operation 0000|0000 No operation DOW ol has na effect when @ xecuted.
_% i#nc%r{? machine ¢ycle signal reaches
] .
5 [
‘E"E' sBi2 Select bank 11001111 PC13, PCLl2+—1, Io Selects memory banks. g:rb:n
o .= L 599,
11001 000L 1YL LCGOPGEXX
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