Ordering number: EN 2796C ]

CMOS LSI

LC66506B, 665088

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

General Description

The LCB6506B, 665088 are 64-pin package type CMOS 4-bit single-chip microcomputers. They contain a ROM,
a RAM, I/C 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 B vector addresses.

Features

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

{2) 1nstruction set with 127 instructions extended from that of the LC6500 series

{3) 1/0 ports ----- 58 pins

{(4) 8-bit serial interface ----- 2 lines (16-bit cascade connection available)

(6) 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
B-bit timer-used interval timer, event counter, PWM output, burst pulse output
12-bit prescaler-used time base function
{7) Powerful 11-source B-vector interrupt function
External interrupt: 6 sources, 3 vector addresses
Internal interrupt: 6 sources, 5 vector addresses {timer: 2 sources, serial [/Q: 2 sources, prescaler)
(8) Flexible /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

(11YHALT/HOLD meode-used power-down function

{12) Package: DIP64S, QFPB4A (QIPB4A) ) )

{13} Evaluation LSI: LC66599 (evaluation chip} + EVAB50/B00-TB665XX, LC66PG5X X {pigayback)
LCGBE516 microcontroller with built-in EPROM, LC66P516 microcontroller with built-in one-time
programmable ROM.

Note: The L.LCGG506B, 665088 are different from the LABEBB0GA, 66508A in the external constants for RC

Series Lineup

Type No. Pins ROM capacity RAM Package Remark
capacity

LC66304A/306A/308A 42,48 | 4K/6K/BKB 512w DIP42S, QFP4BE Available
LC66354A/356A/358A 42,48 | 4K/6K/BKB 512W D1P42S, QFP4BE Available
LC663545/3565/3585 44 4K/BK/BKB 512W QFP44M Under development
LCB6 E308 42,48 | EFROM BKEB 512W DIC42S, QFC48 Available

with window
LC66P308 42 48 | OTPROM 8KB 512W DIP428, QFP48E Available
LCE6404A/406A/40BA 42 48 | 4K/6K/BKB 512W D1P42S, QFPASE Available
LCGEE408 42,48 | EPROM 8KB 512W D1C428, QFC48 Available

with window
LCB6P408 42,48 | OTPROM 8KB 512W D1P42S, QFPA8SE Available
LCB86506B/508B/5128/5168 64 6K/BK/12K/16KB 512W DIPG4S, QFPG4A Available
LCE66556A/558A /562 A /566A 64 BK/8K/12K/16K8 512W DIPE4S, QFPB4E Available
L.C663548 /3568 /3588 42,48 | AK/6K/BKB 512W DIP42S, QFP4BE Available
L.C666568/5588 64 BK/BK 512w DIPE4S, QFPG4E Under development
LCE6562B/6668 64 12K/16KB 512W DIP64S, QFPE4E Available
LCE6EL16 64 EPROM 16KB 512w DICB4S, QFCe4 Available

with window
LCB6PS16 64 OTPROM 16KB 512W DIP64S, QFPG4E Available
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LC665068,66508B

Package Dimensions 3071 Pin Assignment
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Package Dimensions 3057 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

AES —e @ RAM STACK I ROM

(512W) (6K/8K)

TEST —orf A EZI
SYSTEM H
0SC1 —memt  CONTROL ﬂ TT

ALU
D
li;) P E A PC
Y

FOLD —= iy i SV VI 1

0SC2 oI Sp

x<m
Io0
rog

|
- i i
SI0
TRA _ﬁ; PRESCALER MEX l——[ TIMERG ]:l ssﬁlmﬁ)o_[t 500
5 PE 5CKD

TRB

INTQ

CMPO {

CMP 1 > MPX )|

CMP 2 —1 PD \,!. [ NTT

CMP3 — ~TNT#, (NT5

INTERRUPT 511
PC C::) CONTROL MPX H TIMER1 SERIAL 1/0 1 501
L Fas SCK1
I:L' 10 4 F PIN1, POUT!
PE I

HH[

oA ]PIIP2|P3|P4|PSIP6IP7]F’8|F‘9|

—@@@8@@@@&@

No.2796-3/25



LC66506B,66508B

Pin Description

+ 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.

Pin Name /0 Functions Output Driver Type Option During Reset
POO 1/0 Input/output common port POO | *Pch: Pu MOS type +With PuMOS | Hor L
PO1 to P03 *Nch: Small sink or Nech OD {option)
P02 - 4-bit and single-bit input/out- current type output
PO3 put *Qutput level

*P0C to PO3: Provided with during reset
HALT mode
control function
P10 1/0 Input/output common port P10 | *Pch: Pu MOS type «With PuMOS | Hor L
P11 to P13 *Nch: Smali sink or Nch OD {option)
P12 - 4-bit and signle-bit input/out- current type output
P13 put + Output level
during reset
P20/SI0 /o Input/output common port P20 | «Pch: CMOS type +CMOS or H
P21/S00 to P23 *Nch: Smallsink 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
SI0 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 ++156 breakdown
-P30: Common with TNT1 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 meode control input

Continued on next page.
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LC66506B,66508B

Continued from preceding page.

Pin Name /O Functions Output Driver Type Option During Reset
P40 /o {nput/output port P40 1o P43 *Pch: Pu MQOS type -With Pu MQS H
P41 . 4:bit and single-bit input/out- | »Nch: Small 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 10 P53
P50 1/0 Input/output port P50 to PH3 «Pch: Pu MOS type «With Pu MOS H
P51 -4-bit and single-bit input/out- | -Nch: Small sink or Nch OD
Pb2 put current type output
P53 «B-bit input/output with P40 to
P43
« 8-bit output of ROM data with
P40 to P43
PBO/SIN 1/0 Input/output common port P60 | » Pch: CMOS type «CMOS or H
P61/S01 to P63 «Nch: Small sink Nch OD out-
P62/SCKi « 4-bit and single-bit input/out- current type put
P83/PIN1 put -+15V breakdown
+P60: Commaon 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 o Qutput-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 O Qutput-only port PBQ to P83 +Pch; CMOS type .CMOS orPch | HorL
P81 +4-bit and single-bit output «Nch: Small sink 0D 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
PSO/INT2 /O | Input/output common port P90 | - Pch: CMOS type +CMOS or H
PO1/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
+PG2: Common with TNT4
interrupt request
+P93: Common with INT5
interrupt request

Continued on next page.
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LC66506B,66508B

Continued from preceding page.

Pin Name /0 Functions Output Driver Type Option During Reset
PAQ 0 Output-only port PAQ to PA3 *Pch: Pu MQOS type *With Pu MOS H
PA1 *4-bit and singte-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 {atch are input. voltage at Nch OD
configuration
PBO 0 Qutput-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 commeon 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 VREFQ
comparator comparison
voltage pin
-PC3: Common with VREF1
comparator comparison
voltage pin
PDO/CMPO I Input-only port PDO to PD3 Normal input
PD1/CMP1 +The comparater input is soft-
PD2/CMP2 ware-selectable.
PD3/CMP3 The comparison voltage of
PDO is VREFO.
The comparison voltage of PD1
to PD3 is VREF1.
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.
0sc1 | Pins for externally connecting *Ceramic
0SsC2 0 R, C or a ceramic resonator for resonator
system clock generation. 0S8C, RC
For the external clock mode, the 0OSC, or ex-
0OSC2 pin is left open and the ternal clock
QSC1 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 mode
VDD Power supply pins
Vss
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LC66506B,66508B

Remarks: OQutput with Pu MOS -ommmiemniienaens Qutput with pull-up MQS transistor
CMOS oUTPUT -mmrmremmmmsmmsrmeseee o oeae 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 he selected in a group of 4 bits
during reset by option.

Option Name Conditions, etc.
1. Qutput 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
oscl
1 o—dp—3 >
2. 29pinRC * Input: Schmitt type
0sC

3. Ceramic
resonator cl 05C1
OsCc
Ceramic = :é
resonatorI 0502 ]
H
c2

{3) Watchdog timer option
The presence or absence of the runaway detection function (watchdog timer) may be sefected by option,

No0.2796-7/25



LC66506B,66508B

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

Option Name

Circuit

Conditions, etc.

1. Open drain
type output

P7, PA, PB: Output only
P2, P3, P8, P9: Schmitt input

Input data

O
'_? Output data
|i | ;—Inputdata
058
2. Output with P7, PA, PB: Output only
pull-up Output data| P2, P3, P8, P8: Schmitt input
rasistance

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 PB, either of the two options may be selected {in bit units}.

Option Name

Circuit

Conditions, etc.

1. Open drain
output

!_C"_—_—Output data
pse

2. Output with
pull-down
resistance

o
w
m

Output data

iii} 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

selected, the specification indicated in the colurmnn for other pins applies.

Parameter Symbol Applicable Pins, Remarks Conditions Lirnits Unit Note
Vajiram SupblY [yoo max | Voo -0.3147.0 | v
Input Voltage Vin(1) P2,P3{except P33/HOLD), —0.310+15.0 Vv 1
F6
Vin{Z) Other inputs —0.3toVpD+0.3 Y 2
Qutput Voltage |vouTt(1) P2,P3{except P33/HOLD), —0.3w0+15.0 v 1
PG P7 PA
VouT(2) Other outputs ~(0.3wovop+0.3 v
Output Current | 1oN(1) P0,P1,P2,P3lexcept P33/ 4 mA
per Pin HOLD),P4,P5,P6 P PY,
PC
lon(2) P7PAPB 20 mA K|
—lor(1} PO,P1,P4 P5P7,PA, 2 mA 4
]
—1oP(2) | P2,P3(except PI3/HOLD), 4 | mA |4
PE,P8,P9,PC
Total Pin Current | £ |on(1) P2,P3(except PA3/HOLD), 75 mA 3
P4,P5,P6,P7,PB
SIon(Z) PO,P1,P9,PA PB,PC 7% | mA 3
—Zior(1) | P2,P3lexcept P33/HOLD), 25 | mA 4
P4,P5,P6,P7,PB
—3 |oe(?) | PO.P1,PY,PAPB,PC 25 | mA 4
BloNaRETOW | Dy max | Ta=—30 1o +70°C DIP-64S {QF P-64) 6000430) | mw | 5
Qperatndre | Topr —30t0+70 | T
Foreatre | Tsts —55t0+125 | T
(Note 1) Applicable only when the open drain output type is selected. f other type than the open drain output is

(Note 2) For OSC input/output, up to self OSC leve! 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, Vgg=0V unless otherwise specified

Limits B
Parameter Symbol Applicable Pins Conditions - Unit | 5
Voo(V) min typ max z
Operating Voltage | \/pp VDD 4.0 5.0 6.0 v
Data Retention | VDD(H) | VDD HOLD mode 1.8 6.0 v
Voltage
"H".Level VIH{1) | P2,P3(except P33/ | Output Nch Tr OFF |4_(0to6.0| §.75v0D +13.5 v |
Input Voltage HOLDI, PB
Vin{2) | PA3/HOLD,Pg Output Neh Tr OFF | 4.0106.0 | 0.75V00 Voo Vo2
RES
0sC1
VIH(3) PO,P1,P4,P5,PC, Output Nch Tr OFF | 4.0t06.0 0.7VoOD oD Vo |3
PD.PE
ViH(4) PE Jlevel inputmode 4 .0w6.0! 0.8VoD Voo v

Continued on next page.
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LC665068,66508B

Continued from preceding page.

Limits

Parameter Symbol Applicable Ping Conditions Unit g
L VoD V! min typ max <
“M”-Level Input | VM PE 3-level input mode {4.0te6.0| (.4VDD 0.6V00D \
Voltage
F:;Jpggiggge VEMM 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/ Qutput Nch Tr OFF | 4 J106.0 Vss 0.25voD Y] ?
Voltage HOLD}, P6,PI,
' RES
ost
VIL(Z) P33/HOLD 1.8 Vs 0.25vo0 | V
to6.0
ViL(3}) PO, P1,P4,P5,PC, [OutputNch TrOFF |4 .0t06.0| VsS 0.3VDD Vo3
PD, PE, TEST
ViL{4) PE 3levelinput mode (4.0106.0| Vss 0.2voo v
gperating foe 4.0t06.0 0.4 4.35 MHz
et (Tove) ) (0.92) | (us)
Cycle Time}
Frequency fext ascl 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:
8 External clock input)
§ Pulse Width | texH See Fig. 1. The 0SC1|4.0106.0 70 ns
- texil is used for input and .-
= .
3 the OSC2 is left
> open. {OSC option:
3 External clock input}
o
€ |RisesFall | texr See Fig. 1. The 0SC1/4.0t06 .0 30 ns
% | Time textF is used for input and
u the OSCZ is left
open. (0SC option:
External clock input)
- UOSC fcr 0S8C1, 0SC2 See Fig. 2. | dMHz |4.(t05.0 4.0 MHz
5 2|Frequency
2 -9'2 0sC i
3 |eE LCFS Fig. 3 4MHz [ 4.0t06.0 10 ms
O | 2 3|Stabitizing
2 O | period
g | External Cext 0sC1, 0SC2 See Fig. 4. 4.0106.0 100 pF
Constants
for RCOSC_| 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.

No.2796-10/25



LC66506B,66508B

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

Limits o
Parameter Symbol Applicable Pins Conditions - Unit | ©
Voo (V) min typ max =z
"H"-Level Input | IH{1) P2,P3 {except P33/ |Vin=13.5V 4.0t06.0 5.0 PrS
Current HOLD), Pé Output Nch Tr QFF
lIH(2) PO, P1,P4,P5, P9,  |VIN=VDD 4.0twb.0 1.0 ubh |
PC, O5C1, RES, Qutput Nch Tr OFF
P33/HOLD
{except PD, PE,
PC2, PC3)
IH(3) PD, PE, PC2, PC3 VIN=YDD 4 016.0 1.0 uh 1
Output Neh Tr OFF
"L Level Input | liL(1) Inputs other than VIN=VSS 4.0to6.0| —1.0 uh | 2
Current PD, PE, PC2, PC3 Output Nch Tr OFF
(@) PC2, PC3, PD, PE VIN=VSES 4.0t06.0) —1.0 uho| 2
Output Nch Tr OFF
"H*"-Level Qutput | VOK{1) P2, P3 (except P33/ |lOH=—1mA 8.0te6.0|VDO—1.0 v 3
Voltage HOLD), P8, P8, P9,
PC IoH=—0.1mA 4.0t06.01voD—0.5 v 13
VoH(2) | PO, P1, P4, PS, PT, loH=—200 xA 4.5 2.4 vV 4
PA, PB lork=—130xA 4.5t05.5|vop—1.35 W
Output Pull.up | 1PO 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 4.0106.0 0.4 Vols
Voltage P5, P6, PB, P9, PC
{except P33/HOLD}
voL{2) |P7,PA,PB loL=10mA 4.0t06.0 1.5 V
Output OFF-State | IOFF(1) P2, P3, PB, £7, PA VIN=13.5V 4.0t06.0 5.0 uA | B
Leakage Current  ||ocr(7) | (Except P2, P3,PB, | VIN=VDD 4.0106.0 1.0 uA | B
P7, P8, PA)
loFF(3) | P8 VIN=VSS 4.0108.01 —1.0 uh |7
Comparator Offset | VOFF PD ViN=1.0v 4.0106.0 +50 +300 mv
Voltage toVOD—1.5V
Hysteresis VHYS " | P2, P3, RES.PS, P9, 4.0t06.0 0.1voo v,
8| Voltage QSC1 (RC, EXT}
&
B|HrLee  |VUH 0.5vo0 0.75vo0 |V
® | Threshold
g Voltage
E rlnLevel VT L 0.28voo 0.5voo v
g Threshold
Voltage
RC OS¢ frc 0SC1, 05C2 See Fig. 4 4.0105.0| 2.0 3.0 4.0 MHz
Frequency C=100pF % 5%
R=2.7kQ+ 1%

Continued on next page.
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Continued from preceding page.

Limits ©
Parameter Symbol Applicable Pins Conditions - Unit | &
Voo(V) min typ max 4
Cycle 3 ltekey $CKO, 5CKT Timing of Fig. 5 and | 4.0t06.0 6.9 us
Time = testload of N
b Fig. 6. £.0106.0| 2.0 Teve
oo
[ LS ek 4.0t0b.0 0.4 us
-] a
o | Level £ .
+ | Pulse |
o | {CKH 4.0tob. 1. TCy
& | width gatc 0to6.0 0 cYe
Rise/ 5 LCKR 4.0t0b.0 0.1 us
Fall <8
Time | 3 |tokr
Data Setup | tICK S10, 11 Timing of Fig. 5, 4.0te6.0 0.3 us
g Time specified for
= SCKD, SEKT rise
2 | Data Hold tCKI i 4.0t106.0| 0.3 M5
& Time
Output Delay | tCKO S00, 501 Timing of Fig.5and | 4.0t05.0 0.3 HE
5 | Time ' test load of Fig. 6,
g’ specified for SCKD,
o SCK1 fall {$)
]
5
17:]
A T INTO Fig.7,/ * Condition I“,G';‘.g’ 4.0t06.0 2 Teve
Level Pulse tioL which the
- i intarrupt is
£ Width at accepted
= | INTO « Condition under
2 which the event
8 counter/pulse
£ width measure
& input by timer
° 0 is accepted
;;: I:te::{upt tiH NTi, TN » Condition under 2 Teve
.l_flll_l HIL TNT3, INT3 which each
Vlilei::‘l't!hpal: se INTS interrupt is
Other than accepted
INTO
npe L tPINH PINT . COI:\dition under ? Teve
Level Pulse tRINL which thle avent
Width at counter input
PINT by timer 1 is
accepted
"H/L tRSH RES + Condltion under 3 Tere
Level Pulse LRSL which a reset
Width at is caused
RES
Comparator TRS PD FigB. 4.0106.0 30 “5
Response Time
Current oD op | VDD 4MHz ceramic 4.0106.0 4.5 8 mA
Dissipation at resonator OSC
Operating Mode
4MHz external 6.5 i mA 8
clock
RC OSC 4.0 g mA

Continued on next page.
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Continued from preceding page.

Limits o
Parameter Symbol Applicable Pins Conditions — Unit | @
voo(y) min typ max =
Current IDDHALT | VOD 4AMHz ceramic 4.01068.0 1.0 2.5 mA.
Dissipation at resonator OSC
Al
HALT Mode 4MHz extarnal clock 2 15 mA
; RC OSC 1.2 2.5 mA
Current_ IDDHOLD | V(0 1.8108.0 0.01 10 A
Dissipation at
HOLD Mode

{Note 1) The input/output common ports are of open drzin 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/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 8) 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
- -~ ----0.75Vop
0sC1 (osc2)
OPEN 1--%--- - 0.25Vop

External clock

smet o vss

1 /fext

Fig. 1 External Clock Input Waveform

Voo

Tttt T K"" -----=-------- Lower limit of

operating VDD

, 0SC1 0sC2 | __/ __________________ o
,_“:”_ 05C
o1 —=Ceramic L - KJ‘%\\\\\\\X\
resonator Unstabilized o
;[; J; OSC period Stabilized OSC

1CFS

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

-3 4 MHz (Murata) C1 | I3pFx10%
§"5,, CSA4.00MG C2 | I3pFx10% 0SC1 0sc2
‘i%& 4 MHz (Kyocera) | C1 | 33pF£10%
W5=| kBra.oms C2 | 330F£10% 4
_ Cext ext
o8 | 4 MHz{Murata}CST4.00MG Jf;
t8s
co -
682 4 MHz{kyocera}KBR-4.0MES Fig.4 RC 0SC

Table 1 Ceramic Resonator OSC-Guaranteed Constants
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1CKEY
1CKA
(et AN | t1OKH ‘ tCKF
0.75voo {input}
SCK .
ﬁK_? 0.25Vout(lnput; \ g voo=— 1V {output)
0.4Voo loutput .
‘ R=1kg
‘ HcK | texa TEST
pomnt
S

e 0.75vo0 C=50sF
sn ‘ r 0.25Vo0 l
’ (0]

Fig.6 TestLoad
vop— 1
0.4vop

S00
501

Fig. 5 Serial Input/OutputTiming :

tioH
tH

0.75VoD

0.25Vop

tPINL
tHSL

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

Vin
VorFF
VREF
VOFF
VIN
Comparator
output data
Trs

Fig. 8 Timing of Comparator Response Time Trs
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RC OSC Characteristic of the LC665068, 665088

Fig. 9 shows the RC OSC characteristic of the LC66506B, 66508B. For the variation range of RC OSC frequency

of the L066506B 665088, the following are guaranteed at the external constants only shown below.
External constants Cext-100pF Rext=2.7kohms
2 OMHz=fRS4.0MHz (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}.

fre—Rext Characteristic

5 I I { I

4 This characteristic curve is given for _—
\\ reference only without guarantes.

Tre (kHz)

1000 |-

Voo=5V
Ta=26T

L) 100

Fig. 9 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.

W No products described or contained herein are intended for use in surgical implants, life-support systems,
aeraspace equipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and

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

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

@ Not impose any responsibility for any fault or negligence which may be cited in any such claim or
litigation on SANYQ ELECTRIC CO, LTD, us affilates, subsidiaries and distributors or any of

B Information {including circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for volume production. SANYQ 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 84-pin Evaluation chip {LC66599)
{LCBEPGEXX) piug

Evaluation

chip board
~—— ]  (Evasoo-

N\ Ne——
H— TBEE5XX) m A
\ . Personal computer system

Debugging unit {EVAB50/800} {05: MS-DOS)

User application product circuit board

Appearance of Application Development Tools

{1) Program debugging unit (EVA850/800}
The program debugging unit (EVABO0) is an emulator that includes 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 MPMG65XX as the monitor ROM
on the EVABOO 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 84-pin plug by the output cable, the data
from the LC66599 microcomputer is converted into the L.CG65068, 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 0sc Reset type selection Power supply to the user application board
through the evaluation chip bosrd
Jumper nams Jumper 1 (J1) Jumpar 2 {J2) Jumpar 3 (J3)
EXT External clock INT Resat by the RUN Instruction | ON VDD supply to the user appli-
Jumper setting from the host computer. cation boerd through the evalu-
and mode RC RC OSC ation chip board 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
evaluation chip board)

Switch 1 {SW1)

Type Qutput level selaction for ports 0,1,8 at the reset On-<chip RAM capacity selection [Watchdog timer function

sslection

Switch name POS P1S P8S RCO RC1 Capacity WDC

ON Port 0 ON Port 1 ON |Port8| OPEN OPEN |RESERVE]{ ON | Watchdog timer

Switch setting H" “HT “H! ON OPEN |RESERVE function

and mode - salectad
OPEN | PortQ |OPEN | PortQ | OPEN |Port8 | OPEN ON B12W OPEN | Watchdog timer|

L i b B ON ON B12W 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.
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(3) Cross assembler

Target device
Cross-assembler Name ROM {Kbit) Functional
differences

L.C66506B, 6 SB command

LC66599 invalid
L.C66S.EXE

LLCB6508B, 8 SB command

LC665%99 invalid

(4) Simulation chip
The simulation chip (LC66PGBXX) 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.,

Q) External view and EPROM
The pin assignment and dimensions of the LCGGPGEXX are the same as those of the LCG65068, 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 evaiuated. 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, and port 8 1 POHL ON Port output *'H”
output level Bt resst 2 PTHL
3 PBHL OFF Port output ‘L'’
Watchdog timer & 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: +6V voltage input OFF: Open
LCBEPGHXX Pin Assignment siospz0 [T]© 5T Voo
sco/p2at [Z] [63] i3

soKa/P22 [3] oo 1 140 +5v [ED P12
INTO/P23 % PIMLO 2 130 +5v ol P!
NT1/P30 PEHLO 3 120 +5v (8 P19
POUTO P31 [Blramoo0 4 110 +5v (2] PO3
POUTI/P32 LTl Rapme1 06 100 +5v (2 P02

HOLD /P33 WDCO6 90 +5v (2 PO
P& 3] cpio7 g0 [56] POO
P41 [Oo 55] PE1/TRS
P42 1] % PEG/TRA
P43 [12] 23] PD3/CMP3
P50 [13 [52] PD2/CMP2Z
P51 % %I PO1/CMP]
ps2 [15 50] PDO/CMPO
P53 [g] 43] PC3/VREF
sh/peo [T7] % PGC2/VREFD

[
om 5V
so1/psl [B]TOVY ! B9 (7] Pt
EkTpez (9)F 1292 27Q (48] PCO
PM13
pinispe3 (] PM7Q 3 %6Q 5] B3
P ] PMEQ ¢ 25Q P8 1 pg2
P71 [zz] PMSQ 5 #QPMI ERe og)
P72 (3] PM49 8 23‘?“‘””%;.5
o ]P0 20w 020
P80 IE PMZQE ZIQPMIO %) paz
P8l PMIQ S 200QCE FH )}
PSZ% PMDOI0 13 QIM7 PAD
IMOQ” 15 O IM6
Pa3 (28

— M1O12 17 Gms B PI/NTS
iNT2/P90 (28] M2 13 16 QM4 %] P92/INT4
TEsT [30] Vss O14 150 1M3 3] P9I/INTA

Vss E Co - d 3} RES

0sc1 [3Z] T3] 0SC2
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(3 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 LCB6PGBXX. Therefore, power is
supplied to the EPROM from the LCBBPGEXX 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 LCEGPGEXX) At the factory shipment, the +6V pin and VpD
pin are connacted.

Pin 1

The LCBBES516 microcontroller with built-in EPROM and LCB6P516 microcontroller with built-in one-time
programmable ROM are used as emulation chips for the LC665068 and LC66508B.

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
t2

PCh

PCm

PCi
Fn

TIMERO
TIMER1

SI10
p

P (i4)

INT

t<> 4

1

0l

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 memaory 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

t2 11 | 10 | 01 | 00
Bit 22 22t L2

: Bits8to 11 of PC
: Bits4to 7 of PC
: Bits0 to 3 of PC
: User'sflag n=010 15
: Timer D
: Timer 1
: Serial register
: Port
. Port contents specified by 4-bit immediate data
. Interrupt enable flag
}:
: Transfer direction and operation result
. Exclusive logicat sum

Contents

: Logical product
: Logical sum

: Addition

: Subtraction

: 1's complement
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[
% Instruction code T Status
o Mnamonics g_ ° Function Dascription fisgs Remarks
A DyDaD:D: | DsDeDiDg | & | & affectad
CLA Clear AC tooo|oooo0|1]1]|ac—0 Clasrs AC, ZF it
{Equivalent to LAI O) ":?':&:‘ilxn)
DAA Decimal adjust AC in 1100]1111(2]2[AC—(AC)+6 Adds 6 to AC, ZF
additian 0010 0110 {Equivalent to ADI 6}
w | DAS Decimal adjust AC in 1100|1111 2] 2]|AC—(AC)+10 Adds 10 to AC. ZF
_5 subtraction 0010|1010 (Equivalent to AD] OAH)
§cic  |clearcF 001] 1110]|1]1]|cF0 Cloars CF. 3
&
£ |sTC Set CF G001 1111 [1]|1[CF=1 Sets CF, CF
[
'% CMA Complement AC 0001 1000 | 1|t ]|AC—(AD) Gives 1's complament of linvert) AC, | Z2F
E. 1A Increment AC 0001 | 0EQO | 1|1 |AC—(AC)+1 Adds a to AC, ZF, CF
E DA Decrement AC 0010|0100 1|1 ]|AC—(AC)—1 Subtracts 1 from AC. IF, CF
.§ RAR Rotate AC right 0001|0000 1/ 1 [AC,—(CF}, ACn—(A | Rotates AC right thraugh CF. CF
E through CF Cn+1) , CF—({ACo)
§ RAL Rotate AC left through [ 0000 | 0Q O 1| 1| 1 |ACy~{CF), ACn+ 1l | Rotstes AC left through CF, CF, 2F
< CF {ACR), CFe—({ACa)
TAE Transter AC 1o E 0100|0101 1]1]E~(AC) rennsters the AC contents to the E
TEA | Transter E to AC 0166011011 |AC—(E Transfers the E register contants to | ¢
XAE Exchange ACWith E | 0100|0100 1|1 |(AC)I—(E) o s e contants of th AC
a|IM Increment M oo0Q1|0010(t|1 M(HL)w[M(HL)]+i Adds 1 to MIHL). ZF, CF
'% DM Decrement M 0010|0010 (1|1 !MHLY~[MHL)]I~1]| Subtracts 1 from M{HL), ZF, CF
e
& | IMDR i8  Increment M direct 11000111 ]2]2]MiB—[M(i8})+1 Adds 1 to M{i8), IF, CF
é b lg ls 1gfla l2 Iy lo
E DMDR 8| Decrement M direct 1100 (001 1] 2] 2]|Mi8—(M(i8))-1 Subtrects 1 from MIiB). 2F, CF
2 Iz le bs bo| Iy 12 11 1o
E SMB t2 | Set M data bit 0000 | 1 1hte| 1] 1] (MHL). t2)—1 Sats a bit epacified by 1110 of M{HL),
]
E RMB 12 | Resel M data bit 0010 |11kt 1| 1] (MHL)t2)—0 ::‘I.[::_Il 8 bit specified by t1t0 of | ZF
AD Add M to AC 0000{0110](1]1]|AC—(AC)+[M(HL)) ::dd'ME;FShi:' ;I:; r;‘m;";t'og" a‘: ZF, CF
rasult In AC.
ADDR i8| Add M direct ta AC |11 001 00 1|2 ]2 |AC—(AC)+(M(i8}) :‘::'Mt‘?g;t?:fbit::wcgg‘g'":t’o;: 315 IF, CF
I de Is L1of 1y 12 By bo rasult in AC.
ADC Add Mto AC with CF | 0000 | 0010 1] 1|AC—(AC)+[M(HL)) ﬁ‘?ﬂ'u“’ﬂ!&"‘é;"?: gif:‘f;tr;":'n d"‘;t:rf; IF, CF
] +{CF) the result in AC,
£ |ADIi4 | Aod immediate data to | 1100 (1111 | 2] 2 [AC—(AC)+1xlalxly | Adds togethar tg:t:‘::“g‘i‘;.;' Ac o
H AC 0010 [lhillhl stores the result in AC,
E [SUBC | Sublract AC from M D001 0111t]|1;1|AC=[M(HL))-(AC} mﬁ[ﬁitt:oc:oat-brm rsfa:dc ':;3: IF, CF ﬁ-.F.:?i'.'.
§ with CF —-{ch) the rasult in AC. borow e
B if there s
g no borrow.
G |ANDA | AND Mwith ACthen | 0000 | G111 |1 |1 [AC—(ACIAIM(HL)) ;::f“‘:;:' e ':::;','mm‘_? a?a?::;: ZF
H store AC the rasult In AC.
ORA OR M with AC then 0000|0101 |11 |AC—(ACHV(M(HLY ;::;';:' s :ggk;,'”HOLF“ ;‘Pd";:g;'; zZF
store AC the rasult in AC.
f : — Performs o logical exclusive OR
EXL Exclusive OR M with DOD1 | 0101 1|1/ AC—(ACH(M{HL)) operation betwssn AC shd MIHL) ZF
AC then store AC and storss the result in AC,
ANDM | AND MwithACthen | 0000 | 00 11| 1|1 |M(HL)—{ACIAIM E::-:::“ o ':gé“}mm? lﬁg':g:': ZF
stors M (HL)) the result in M{HL).
ORM OR M with AC then 0000010011 [MHL—(ACIV(M E:t'f“:;::' AE 'ﬂ:ﬂcm,ﬁj .:g'::;‘;': zF
store M (HL)] tha results in M{HL),
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é instruction code ¢z Status
Mnemaonics vle Function Description flogs Rermarks
g 0:0¢0s0. | 030200 | & | & sffected
= - EYIYTRY Compares the contants of AC and
CM Compare AC with M G001l D110, 11 |[M{HL}Y +({AC}+1 MIHL) and than setsiresats the 2F, CF
carry fleg (CF| and zero flag (ZF),
Comparison relations | CF | ZF
(M{HL}) > (AC) 0|0
[M(HL})=(AC) 111
£ {M{HL})< (AC) t]o
.g
3 cr 4 Compare AC with 1100 113122 lalzlilyg+(AC)+1 Compares the conmnt of the meumuintor (ac) | 2F, CF
E immediate data 1010 lalilile Tl 12F) wotenres ot e srepes e
5 Comparison ralations |CF [ 2F
H Ol e >AC oo
§ l112 1y lo=AC 1|1
= Iilz Iy lo<AC 110
K]
]
E CLI i4 Compare DP_ with 110011112 2]|2F=1 Compares the contents of DPL and | ZF
o immediate data 1oL | Lkt if(OPL} =11t I, | | Immediate dats and sats tha zero flag
e g'ZFl_'nI' they u:n equal, or rasats the
ORIy 1y 1g 88 if nat equel.
CMB 12 | Compare AC bit with 1100} 11112 2]|2ZF-1 Comparen. the contents of AC and | ZF
M data bit 110|000t H(AC, t2) = (M{HL), | MIHL) bit specified by the 2 bits
t2) (t1 and t2) of the instruction and sets
7Fen the zero flag (ZF) if they are equasl,
L= or rasats the flag if not squal.
H{AC, t2) »# [M(HL),
t2)
LAE Load AC and E from Q101 1100 | 1] 1][AC—M{HL) Loads the contents of M2{HL) into
M2 (HL) ) E—M(HL+1) the AC and the E ragister,
LAl 14 | Load AC with immedi- | 1000 |Llalilo | 1|1 AC—blzhlg Loads immediata date into AC. ¥ ST
ate data 'ﬁ."."ﬁ'?&"n.
LADR i8 | Load AC from M direct| 1 100 000 1| 2| 2 | AC—(M(i8}) Loads the contants of MIIB) into | ZF
Il s be| Talalile AC. ’
5 Store AC ta M 010001111 1]MHLY—(AC) E‘("gf, the contents of “AC™ into
SAE Store ACand Eto M2 | 0101 1110|111 MHLY—(AC) Stores the contents of AC and the E
(HL) M(HL+ 1}—(E) register intg M2(HL),
LA reg |Load AC from M(reg} | Ct OO | 1 0%0 [ 1|1 [AC—(M(reg)} Loads the contents of Mireg) into | ZF
AC. rog is either sn HL or XY,
ag 1o
HL 0
XY 1
LA reg,| | Load AC from M{reg) 0100 10tl]1]2 AC~(M(reg}) L.oeds |Tn cn?:g't: of M(rgagll into ﬂ\: F ZF status
i actumulator . reg is eithar an dapands on
- then increment reg DPL—(DP.} +1 or XY. After loading, increrments the Dpp::r[’gpy
H or contents of DPL or DPy, Refer to increment
3 DPy+—{DPy) +1 the LA rep instruction for the rasult.
2 relationship betwesn reg and t[,
1
£ 7La reg. | Load AC from M(reg) [ 0101 | 10 te 1| 2| 2| AC—[M(reg)] Londs the contents of Mireg) into | ZF ZF status
21p then decrement reg DPL—{DPL) =1 AC. reg is sither an HL or XY, Aftar depands on
g : loading, decrements the contents of DPLorDPY
= or DPL or DPY, Refer to ths LA reg decrement
1°i OPy—{DPy) -1 instruction for  the relationship rosult,
- betywen reg and 1.
XA reg | Exchange AC with M C100| 111Lb0|1]1 | (AC)—{M(reg)) Exchanges the contents of AC and
(reg} Mireg}, reg is eithar an HL or X Y.
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 | ZF ZF status
(reg) then increment DPL—(DPL) +1 Mireg). reg is aither an HL or XY, depends on
re or Afiar exchanging, increments the CPLorDPY
8 contents of DP or DPy. Refer to increment
DPy—(CPy)+1 the XA reg instruction for the result.
relationship betwesn reg and tQ,
XA reg, |Exchange AC with M D101 [ 11tl| 1] 2]((AC)~(M{reg)) Exchangss the contents of AC and | ZF ZF status
D (reg) then decrement DPL—(DPLY~1 Mireg). reg is mither an HL or XY, dspends on
re or After exchanging, decremants the DPLorDPY
g b B contents ot DPL or DPy. Refer to dacrement
DPr—(DPy} -1 the XA reg instruction for the result.
relationship between reg end t(.
XADR i8 [ Exchange AC with M 1100 1000 | 2] 2]} (AC)—~(M(iB)) Exchanges the contents of AC end
direct lrle by Lo fls 2ty lo MiiBl.
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| =4
-g Instruction code 2|3 Status
a Mnemonics | Function Description flags Remarks
3 /04010, | 2:0;D,00 | & | & affected
e LEA]l i8 | Load E & AC with 1100|011 0|22 |E —1slalsly Loads immediate data i8 into the E
] immediata data ble b L1312 b le AC—1313 1y lo register and the accumulazor [AC),
5 -
2 |RTBL | Read table datafram [ 0101 | 1010 2 [ £, AC—{ROM(PCh,E, | i "eiaee the contante af lowar 8 bits of Pe
B program ROM AC)) the POM date at an address wpecified by the new
= cortnts of tha lovwer & bit of PC into the E
B reginer and AC.
-g RTBLP | Read table data from 0101|1000 Port 4, 5o ;'I:": :aé-u-“!‘h' e:;:g" of erT: bits of AC
g program ROM then [ROM(PCh, E, AC)) | e ntoM ur:.‘. .'t'.'n -udn:‘r:o::f-u ;:::;':::
-4 output to P4,5 oontents of the (cwar B bits of PC ta ports 4 snd 6.
LDZ i4 {Load DPuwithzeroand | 0 1 1 O {1y lz Iy lo DPu—0 Lopds the deta of 0 (zero) end
DPL with immediate DPL—ly 1211 lo immediata data i4 into the DPH and
data respectively DPL respacitively.
LHI 4 Load DPx with 1100 1 1 DPu—I3 131 ls Loeds immediate data i4 into the
immediate data 0000 |lalzlhlo DPH.
LLI id4 Load DPL with 1100 1 DPL—131z h o Loads immediate data i4 into the
immediate data 0001 |l I 1 DPL.
LHLI i8 | Load DPu, DP_ with 1100 (0000 DPHe—17 15 15 |4 Loads immediate data into the DPH
immediate data Iy g bs La|lade Lo DPu—lsla by ly and OP},
LXY1 i8 | Load DPx, DPy with 1100 0 DPxe—1r 1515 Iy Loads immediete data into the DPX
immediate data [} || Is |¢ |;| Iz || lg DP\"—h |g || la and DPy .,
IL Increment DP_ oDoO1| 0001 DPL—{DP.) +1 Increments the contents of the DP | ZF
by 1,
DL Decrement DPy 0010|0001 DPL—(DPL) -1 Deocraments the contents of the DP | ZF
by 1.
Y Increment DPy 0Cc0O1| 0011 DPy—(CPy) +1 anl;aments the contents of the DPY | ZF
y 1.
e
-% oy Decrement DPy Qol10| 0011 DPy—(DPy} -1 Decremants tha contents of the DPy | ZF
5 by 1
14
£ | TAH Transier AC to DPH 11001111 DPue={AC) Transfers the contents of the
5 1111]0000 accumulator {AC) to the DPH.
% THA Transter DPw to AC 11001111 AC—{DPx) Transfers the conterns of the DPH to | ZF
2 1110|0000 tha AC
o
E XAH Exchange AC with DPu| 0100 [ 0000 (AC)— (DPH) Exchanges the contents of the
‘E accumutator (AC) and the DPH.
E TAL Transfer AC to DP, 11001111 DPL—(AC) Transtars  the contents of the
% 11110001 sccurnulator {AC) to the DPL,
e TLA Transfer DPL to AC 117001111 AC—{DPL} Transfers the contents of the DPL 1o | ZF
1110|0001 the sccumulator (AC).
XAL Exchange AC withDP_ [ C10C | 0001 (AC)—{DPL) Exchanges the contants of the AC
snd DPL.
TAX Transfer AC to DPy 1100|1111 DPye-(AC} Transfars the contants of the
1111|0010 sccumulator {AC) to the DPX.
TXA Transfer DPx to AC 11001111 AC—[DPy) Transters the contents of DPX to the | ZF
1110|0010
XAX Exchanga AC withDPy | 0100 1 0010 (AC}—({DPy) Exchanges the contents of the AC
and DPX.
TAY Transler AC to DPy 1100|1111 DPy—(AC) Transfers the contents of the
' 1111|0011 accumulator (AC) to the DPY,
TYA Transter DPy to AC 1100|1111 AC—(DPy) Transfers the contents of the DPy 1o | ZF
1110|0011 the AC.
XAY Exchange ACwithDPy | 01 00| Q011 (AC)—(DPy} Exchanges the contents of the
accumulator {AC) and the DPY,
.E SFB n4 | Set flag bit Q111 |nymzning Fn—1 Sets o flag specified by nd,
iz
Eé RFB nd | Reset flag bit 0011 |ninaning Fne—0 Rasets a flag specified by nd, ZF
JMP Jump in the current 1110 | Py PwPyPy PCl2~PC12 Jumps to an sddress spacified by When
H pddr | bank PC11~-0—Pu~Pe immedists deta Py ~ Py in the %:::d‘?dmlv
H P1P4PsPy | PaP2PIPs current bank, after the
B2 BANK
o9 instruction,
Exn PC12-FTTT
gE JPEA | Jump to the address 0010|0111 PC12~PCB—PCI2~ | Jumes to an 'E"P"""d the
3£ storad at £ and AC In PCB PC7—4~ (E) cu;nuﬂ!t?.r a8 ) ic'ﬁa.mmp scxd
the current page PC3~0—(AC) Brooam eS.‘.'n°rT "o
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é Instruction code w8 Status
5_1‘ Mnemonics E’_ k] Function Description flags Remarks
g D1D¢DsD¢ | D1D:0:Do [ 8 | & sffected
CAL Call subrautine D103 |0PuPsR| 2| 2]|PCI2 110 Calls a subroutine,
addr PCI1C~0— Pig~Py
P+PsPsP . | PsP;P:Po M4(SP)—(CF, ZF
PC12~0)
$P—(5P)-4
cze Call sudroutine in the 10190 (PsP:PiPo| L} 2 |PC12~6 PCl~0+—0C | Calls asubroutine in page 0 of bank 0.
addr | zero page PCS5~2—Pa~Py
Ma(SP)«—(CF, ZF,
PC12~0)
SP—35P-4
BANK Change bank 00C1] 10111 (1 Changas memory banks and register
2 banks.
5]
= — Stores tha contents of reg into the
g PUSH Push reg on M2(SP) i i ? (1} } ‘] .] é 211 Q:LSZ)P (2“"3) MZ2(SP} and then subtracts 2 from
g reg i le (8P)- the stack pointer (SP).
'é reg it in
g HL o 0
E XY oot
2 AE 1 0
a Inhibited 1 1
E
=
e
POP reg | Pop reg off M2(SP} 1100 1111 2] 2]|SP—(8P)+2 Storms the contany of rep into the M2ISP) and
1110|1000 TREen{M2(SP}] | saimar 1591 ov 2 snd ioah sne contamts of M2
{5P] into a reg. Refer to the PUSH reg Imtruction
for the retationship batwasn 110 and reg.
RT Return from subroutine | 000 1| 1100 1| 2 |[SP—(8P)+4 Fsturne sxscutlon from o subrouting or interrupt
PC-—[M4( SP)] erotHAing routine back to the routing that celled
;:z;rr- contants of r'uw":m (c:) snd zaro fag
LD T romn the teck scop,
RTI Return from interrupt 0001 110111)2]|8P—(5P)+4 mwrmi i ;mr:l t | D:h o+ ZF, CF
routine PC--[M4(5P)) lprm- ing roulm: stk to the routine thet calisd
CF ZF—(MB(SP)) | (28) s erromes trom u sk vt T
BAt2 Branch on AC bit 1101 00tty| 2! 2|PC7~0—P:P¢PsP, | Transters execution ‘to en address
addr PtPsPsPy | PaP:P Py P3P P Po ?,?’fﬁ:"gu?;rf?%ﬁ::tﬁ":’t&f :pu%i':g
*lf(AC' t2)= riw immediate d,atn t110 of AC is 1
program branch).
BNA12 | Branch on no AC bit 1001 00tte| 2] 2]|PC7~0—PrPsPsP, Tr'","f:;-b"t-;uﬁonmtot o P;ﬂtdr:,'(;
wecifind by the contants of o
addr P:PsPsP. | P3P 1Py :J:éiépi in the current pega If & bit specified
'0( A20= 1 by immediate d)m 1110 of AC Is 0
{program kranch).
BMt2 | Branch on M bit 1101 |[0ttite|2]|2|PCT~0—PiPsPsP, T;ﬂ,;f:;- b;*:;uﬂon"t: o P;dtdr;-s
spociti 8 contents o ]
adar PePsPa | PaPa? Po 'TJI:IZEII.Po in the current page if n bit specified
;2[] (1 h byt immadinte me t10 of M{HL is
= 1 {program branch},
BNMt2 | Branch on no M bit 1001 | 01ltite]|2]2]|PCT~0—PiPsPsP, 'T;:i'ff:{;b“::"tlonmﬂ’“ an P;dfnpg
ied by the contents o 0
addr PiPsPsPy | PaPaPiPo .F:":’ :I‘_P° in the currant page if B bit pacified
Ité]-(o I gy( immediate dm; 1110 of MIHL) is
= program branch).
BPt2 Branch on Port bil 110110kt |2]2]|PC7~0—P;PsPsPy | Transfors exscution to an sddress Ul:rﬁ tulnte
addr P1PsPsP. | P3P:P Po PaP; PP, | specified by the contents of P7 to PO ﬂ.}l,mp |
p i(P(DPL) in the current page if e bit apscified control
5 t2)=1 " by um:;ed:to gt;ta ulto 1of ‘thﬂ port :‘ﬂ”l‘lt‘ﬂﬁdlf
£ = sceass y DPL In program f m%,w
S branch). ar t
% P}\NK
(3 truction,
he tn:tléffr;&r
g control
2 ruor] n
: A
readable.
BNP12 | Branch enno Portbit | 100 1] 10t | 2|2 |PCT~0—P:PsP3P, | Traufen axscution to en address wacitiea by the Samae as
ador PIPsPsPy | P3PaP 1P o rcis o Immdas Gt 0 U 5an sbove.
' Ll acotsed L is & [progeam branch),
12)=0
BC Branch on CF 11011100 2]|2|PC7~0—P1PsPsPy | Tramtan -:-;-;zinn ;; " address wacitied by the
addr P+PsP3P, | PsP2PPo F;;gFZ)PI’;'ﬂ 3::;3 ey 'A.:ﬂﬁ?".’.“?‘?.‘.l'.::
1 = branchl,
BNC Branch cn na CF 100111002 2]|PC7~0—~PrPsPsP, :::h:;mtﬂgfﬁm wlfub\: L
in L]
pddr P3:PsPsPy | PaP:P Py :;g;)P_lg“ ::::; of e carry fing (E:H'."o"f.'.;.r::
gz Branch on ZF 1101 11012 2{PC7~0—PsPgPsPy | Traneter exscution to an sidren wpacitied by the
addr P:BsPsPy [ PaP:P Po PaPaPiPe | S of e wwre Mg 1201 I oo
i{ZF)=1 branch),
BNZ Branch on no ZF 1001} 1101(2]2;PCT~D=P:PP,P, rm.hm::.:munn widrees spacified by the
addr P1PePsP | PaPP Po PyPaP o | D0N0 o e g 126 '8 tarocrm
il(ZF) =0 Braneh).
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.% Instruction code sl Status
3 Mnermanics e Function Dascription fiags Remarks
Eg 0:0DsD | 0:0:0D, | & | & affactad
- BFn4 Branch on flag bit 1111 pagmanyng| 2] 2| PC7~0w—P1P4PsP, Tran_sfors execution to an address
£ adde PrPPyP. | PyP1P Py PLPsP P, spacified by the contents of P7 to PO
g itFny=1 in the current page if the content of
b the flag specified by n3n2n1n0 is 1.
E The fteg is ona of the 16 flags.
:E BNFnd Branch on no flag bit LO1 L [mynaning| 2| 2 | PC7~0—P;PsPsPy Trnn_sfsrs execution to an eddress
§ addr PiPsPiP. | P3P:P Py PiP,P P, | SPecified by the contents of P7 to PO
] itFny =0 in the curmnt page if the content of
2 ! the fleg spocified by n3n2n1n0 is O,
The fiag ic one of the 16 flags.
IPO lnput part 0 to AC 0C1LO0{ 0000 |1 |1]|AC—(PO) Inputs the contents of port 0 to the | ZF
asccumulator {AC),
P Input port to AC 0o10(0110(1]1|AC—(P(DPL)) Inputs the contants of port accessed | ZF
by DPL to tha accumulator [AC),
IPM Input port to M D001 | 10GCG1] 1] 1 [MHL—(PDP)) inputs the contents of port accessed
by DP|_ to the MIHL).
IPDR i4 |Input port to AC direct | 1100 | 1111 (2]2|AC—(P(i4)) Inputs the contents of port accessed | ZF
G110 | alrhils by i4 to the accumulater [AC).
iPas Input port 45t0 ELAG| 1100 ] 111122 (E —(Pt4)) Inputs the contents of ports 4 and &
! to the E
respactively 1010100 AC—(P(5}) Gl aspectiany ond sccumulator
r QOP Qutput AC to port 001070101 |1]1]|PDP)—(AC) Qutputs the contents of the accumu-
o : Istor (AC) to 4 port accessed by DPL.
5
g | OPM Output M to port 00C1| 1010 |1t | 1]|PDPL)—(M{HL)}. |Outputs the comants of tha M{HL}
E to a port sccessed by DP,
g_ OPDR i4 | Qutput AC to pert 11090 |1 2] 2| Pl4)—[AC) Outputs the contents of the accumu-
3 direct D111 |iglzlylg lator {AC) to a port accessed by i4,
E(oP4s Oupwt EACToport | 110G | 1111 |2]2]|Pa—(g) Outputs the comenta of the E
a . ister and accumulator {AC) to
b5 4.5 respectively 11010101 P(5)—(AC) Perts 4 oG 5 resectively
SPB t2 | Set port bit 0000 | 100Lt]| 1| 1]|(PDPL), 12)=1 Sets a bit specified by imrmediate
data t1t( of a port accessed by DPL,
RPB t2 | Reset port bit Q010 | 10t te]| 1| 1|(PIDPLY, t2)—0" Rasats & bit spacified by immediate | ZF
data t1t0 of s port eccessed by DPL,
ANDPDR| AND port with 1100 01012 2]|P(Pi~P—(P(Ps— Performs a logical AND opsretion batwewen the | ZF
i4, p4 | immediate data then |1 Iz |y la | PaPaP Py Pa})V la~ 1o omadiets dete 1210 . outus the sesieed
autput product £o tha port,
ORPDR |OR port with immediate | 1 1 0 0100] 2| 2| p(Py~Po)—(P(P1~ | Portormi o logics OR operstion betwsen the | ZF
i4, p4 | data then output Iy I 1y lo | P3PoPPy Po))V i~ [, vt gt 2 e ooy 7% 10 PO and
BUMM 13 the podt.
ite ti — Writes the contents of the M{HL} end
WTTMO | Write timer 0 1100101012 TIMESO [M2(HL)), the accumutator {AC) 1o the timer O
(AC) reload register.
e ti — Writas tha contants of the E register
WTTM1 | Write timer 1 i i ° ? é i (1){; 2| 2 [TIMERL—(E), {AC} and the sccumulator {AC] 1o the
timer 1 reload registar.
: o Reads the contants of the timer 0
g RTIMO | Read timer O l1too0j1011)1]2 MZErl;ihl‘.“)ER%? counter into the M2(HL) and the
£ ( accumulator {AC).
2 | RTIM1 | Read timer 1 1100 1111(2]|2/|EAC—(TiIMER]) | Reéads the contents of the timer 1
& 111110101 . countér into tha E register and the
E accumulator (AC).
'g STARTG | Start timer 0 100 | 1111[2]2)Starttimer Ocounter | Starts the timer O countar oparation.
§ 1100110
E START1 | Start timer 1 11004 1111 ;2| 2)|Start timerl counter | Starts the timer 1 counter operation.
e 1110011
STOPO | Stop tirmer Q 11001 1111 | 2] 2]Stoptimer G counter | Stops the timer O counter operation,
1111 o110
STOP1 | Stop timer 1 1100 1111 2][2)]Stop timerl counter | Stops the timer 1 counter operation.
1111|0111
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.% Insteuction code s Stutus
] Mnemonics E T Function Daescription flags Remarks
S D+DsDsD: | DiDiDID: | & | & affacted
MSET Set Interrupt Master 11001101 2 | MSE—1 Sets the Interrupt master snable flag,
Enable Flag 0101|0Q00Q00
MRESET | Reset Interrupt Master [ 11 00| 1101 MSE~—0 Resets the interrupt master snsble
Enable Flag 1001, 0000 flag.
2 |EHi4 Enable interrupt high 110011101 EDIH~ (EDIH}V i4 Sats tha Interrupt enable flag.
2 Q101 ilalghlp
3
£ | EILi4 Enable interrupt low 11001101 EDIL— (EDIL)Vi4 Sats the Interrupt enabte flag,
= 0160 Ihlatle
£ —
[ DIHi4 Disable interrupt high 1100 EDIH— (EDIH) A i4 Rasats the interrupt enable fteg. ZF
o 1001 i3k ke
3
£ [Diis Disable interrupt low 1100((1 101 EDIL— (EDIL) i3 Resats the interrupt enable fiag. ZF
E 1000 (il e
. Transfers tha contents of ths E
WTSP Write 5P { i g ? : é i é SP—(E), (AC) register and accurulator {AC) to the
: stack arsm,
Transfers the contents of the stack
RSP Read SP } } g (1) : é } E, AC-—(SP) araa to the E register end accumu-
" lator (AC),
E HALT HALT 11001 11 HALT Selects ths HALT maode.
3] 11011110
2
%g HOLD HOLD 110071111 HOLD Selects the HOLD mode,
B 1101|1111
" _
— {STARTS | Start serial 1/0 11001111 START SI1/0 Starts the S10 operation mode,
£ 1110|1110
S ) : Writss the contents of the E register
o
o8| WTSIO | Write serial 1/0 1100|1111 SI0 «~(E), (AC) and accumulator (AC) to the SIQ
=g 11101111 cogister
ag . :
'R | Reads the contents of the SIO
#.E| RSI0 Read serial 1/0 i i Cll ? i i : % E, AC—(310) register into tha E register and the
accumulator (AC),
X R A_dummy instruction that s coded
2INOP [ Na operation 0000|0000 No operation 0OH and hes 10 offact wheh e xecuted.
a Just ane machine cycle signal reaches
& the CFU.
] [
E'E' s8i2 Select bank 1100l 1111 PC13, PC12+—1; lo Selects memory banks. Eﬁb:n
0.2 L 599,
11005 00NL 1 L CEEPCEXX
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