Ii)rdering number: EN3491A

CMOS LS|

No. 34914 L C66404A,66406A,66408A

4K/6K/8K-BYTE ROM-CONTAINED
SINGLE-CHIP 4BIT MICROCOMPUTER
FOR CONTROL-ORIENTED APPLICATIONS

General Description
The LCG66404A, 66406A, 66408A are 42-pin package type CMOS 4-bit single-chij
a ROM, a RAM, |/O ports, a dual B-bit serial interface, A/D converter input, a 12%)
8 interrupt sources with 8 vector addresses. 4

Features
(1) On-chip 4K-byte/6K-byte/8K-byte ROM, 512x4-bit RAM
(2)
(3} 1/0 ports - 36 pins
(4) 8-bit serial interface :
{5} Minimum instruction cycle time ----- 0.92us (4.3MHz external€lo
{6) Powerful timer function and prescaler
12-bit timer-used interval timer, event counter, pulse wndt )
8-bit timer-used interval timer, event counter, PWM outpu{ bur,

12-bit prescaler-used time base function
(7} A/D converter

6-bit, 6-channel
{8) Powerful 8 -source 8-vector interrupt function

{9} Flexible 1/O funct:on
A/D converter input, 20mA drive out

Series Lineup

Type No. RAM Package Remark
£ capacity
LCE6304A/3064/308A 4K /6K /BKB 512W | DIP42S, QFP4BE Available
L066354A1356Af358A 4K /6K /8KB 512W DIP428, QFP4BE Available
L066354SI35§SI3585 4K /BK /BKB 512W QFP44M Under development
LC6BE308 & FEPROM KB 512W DIC428, QFC48 Available
with window
/1 OTPROM 8KB Br2w DIP425, QFPABE Available
4K /6K /BKB 512W DIP42S, QFP48E Available
EPROM 8KB B12W DI1C42S, QFC48 Available
with window
OTPROM 8KB 512w DIP42S, QFP48E Available
6K /BK/12K/16KB 512w DIPB4S, QFPBAA Available
6IK/BK/12K/16KB 512W DIP64S, QFPB4E Available
4K /6K /BKB 512W DIP42S, QFP48E Available
LCBSESGB#BES& 6K /8K 512W DIP64S, QFPG4E Under development
L CB6562B/5668, 12K/16KB 512W DIPB4S, QFPG4E Available
LC66E516 ' EPROM 186KB 512W DICB4S, QFCB4 Available
with window
LCE6P516 64 OTPROM 16KB 512W DIP84S, QFPB4E Availgble
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LC66404A,66406A,66408A

Package Dimensions 30258 Pin Assignment
{unit : mm)
DIP42s

poe [

q2 22 P01 [Z]
NAOnn-----000nmn Poz [7]
' po3 [_4]

P10 (5]
p11 5]
P12 [7]

P13 [ 8
SI0/P20 L8 )
S00/P21 IQ"

sororPee (AL
(2]

_za PE1/ANG
[¥E] PE0/ANS

40,

PE0O/SIE
P5I/INT2

POUTS/RIT
POt P12

SANYO [ DtP42S

Package Dimensions 3156
{unit: mm)

[ P82/SCK1

% ] PD1/AN2

w

PD2/AN] 24 [ P50

PO3/AN4 [ P43
Voo [] P42
PEO/ANS [] FES
PEI/ANG 20 [] 08C2
” LC66404A o e
NG LCB6406A NC
P00 LCES4084 17 B3 osct
PO 16 L1 vss
Po2 15 [1 TEST
P03 14 L] Pt
P10 13 L1 Pip
2 3 456 78 9101112
[HHH H HH HH HH]
-~ m — - —
ERfFeREERLE
s g 2 S| 8 ~ |3
= g I:c r—in— E E |_,
zzlz 2 32
2 |3
a o

SANYQ: QFP48E
(QIP4BE)

Note) Reflow soldering is recommended for QFP (QIP) packages.
Please consult your tocal representative for information on solder-bath immersion of the device.
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LCB6404A,66406A,66408A

System Block Diagram

I

n
m
7]

TEST

0S¢

0sC2

AN1~ANG

A/D
— T

SYSTEM
—= CONTROL

RAM STACK
{512w)

5P

Dngm

PRESCALER

PE
INTERRUPT
CONTROL
pofey
PIN1, POUTI
.
PC
Pin Description
Pin Name 1/0 Outpiit Driver Type Option During Reset
POO 1/0 gh: Pu MOS type *With PUMOS { Hor L
PO1 Nch: Sink medium or Nch OD {option)
P02 current type output
PO3 -Cutput level
during reset
P10 *Pch: Pu MOS type *With PuMOS | Hor L
P11 *Neh: Sink medium or Nch OD {option)
P12 current type output
P13 -Output level
during reset
-Pch: CMOS type +CMOS or H
*Neh: Sink medium Nch OD out-
current type put

Si0
put SO0

SCKO

«P23: Common with INTO

interrupt and timer O-used

: Common with serial input
: Common with serial out-

+P22: Common with serial clock

event count, pulse width
measurement input

*+15V breakdown
voltage at Nch OD
configuration

No, 3491-3/23




LC66404A,66406A ,66408A

Continued from preceding page.

Pin Name 1/0 Functions Output Driver Type Option During Reset
P30/INT1 /0 | Input/output common port P30 | +Pch: CMOS type .CMOS or H
P31/POUTO to P32 «Nch; Sink medium Nch OD out-
P32/POUT1 . 3-bit and single-bit Input/out- current type

put ++15 breakdown
.P30: Common with INT1 voltage at Nch OD
interrupt request configuration
-P31: Common with burst pulse
output from timer O
-P32: Common with burst pulse
output, PWM output from
timer 1
P33/HOLD l HOLD mode control input
+ The HOLD mode is entered by
executing the HOLD instruc-
tion at HOLD=L,
« The CPU is restarted by setting
the HOLD to H levet at the
HOLD mode.
. Usable as input port P33 with,
P30 to P32
. Even if the RES is brought t
L. level when the P33}'HELD is
at L level, the CPU is n_szreset
P40 +With Pu MOS H
P41 Nch Sink medium or Nch OD
P42 ‘ current type output
P43 *++15 breakdown
voltage at Nch OD
configuration
P50 «Pch: Pu MOS type +With Pu MOS H
P51 - Neh: Sink medium or Nch CD
Pb2 current type output
P53/INT2 ++15 breakdown
voltage at Nch OD
configuration

Continued on next page.
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LCE66404A 66406A,66408A

Continued from preceding page.

Pin Name /O Functions Output Driver Type Option During Reset
P60/SI1 /O | Input/output common port P60 | +Pch: CMOS type «CMOS or H
P61/S01 to P63 «Nch: Sink medium Nch OD out-
P62/SCK1 +4’bit and single-bit input/out- current type
PB3/PIN1 put «+15V breakdown

+P60: Common with serial input| voltage at Nch OD
sn configuration
*P61: Common with serial out-
put SO1
+P62: Common with serial clock
SCK1
:P63: Common with event
counter input of timer 1
PC2 1/0 | Input/output common port PC2 | *Pch: CMOStype
PC3 to PC3 i
* 2-bit and single-bit input/out-
put
PDO/ANT | Input-only port PDO to PD3 Normal input
PD1/ANZ * The AD input is software-
PD2/AN3 selectable.
PD3/AN4 * AN1: AD converter input
channel 1
= AN2: AD converter inp
channel 2
« AN3: AD converter i
channel 3 F
» AN4:
PEO/ANS | Normal input
PE1/ANG
0sci I *Ceramic
0SsC2 0 resonator
OSC, RC
0SC, or ex-
ternal clock

Remarks: Qutput T TR 6 1 R ———— QOutput with pull-up MOS transistor

CMOS output

OD outpUt --ememramemmnenenanes

Complementary output

-------------- Open drain output

Neo, 3491-5/23



LC66404A,66406A,66408A

User Options
{1) Options of ports 0, 1 output level during reset
For input/output ports 0, 1 either of the following two output levels may be selected in a group of 4 bits during

reset by option _ _ _ R -

Option Name Conditions, etg:

1. Output during reset: *'H’’ level All of 4 bits of ports 0, 1

2. Output during reset: 'L" level All of 4 bits of ports 0,

{2) Oscillator Circuit Options

Option Name Circuit

1. External
clock

2. 2pinRC
0sC
3. Ceramic
resonator
0sC
Ceramic
resonato

{3) Watchdog timer option

The presence or absen netion (watchdog timer} may be selected by option.

P33/HOLD), P4, P5, PB, PC, either of the following two output
i bit units),

Conditions, etc.
P2, P3, P5, PG: Schmitt input

Option Nﬁa’me
1. Open drain

Output data

Input data

2. Outpu P2, P3, P5, P6: Schmitt input
pull-up | G:—-—Output deta | CMOS output (P2, P3, PG, PCor
Pu MOS output (PO, P1, P4, P5) is

resistance (-
}'_‘G%Q—‘ selected according to Pch Tr drive
capacity.

’D-lnput data

b3
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LC66404A,66406A,66408A

Main Specifications

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

Parameter Symbol Applicable Pins, Remarks Conditions Limits Unit | Nore
vg:lxtian;:m SuPPlY [\iop max Vpo _0-3-'19:*'7-0 v
Input Voltage Vin(t) P2,P3{except P33/AOLDI, —0. 8o 15.0 v 1
P4 P5,PG S,
Vin(2) QOther inputs
Output Voltage [ vouT(1} P2 P3(except P33/HOLD),
P4,P5,P6
vouTi2) Other outputs
Qutput Current | |on PO,P1,P2,P3{except
per Pin P33/HOLD},PC,P4
P5,P6
—lop{t) PO,P1,P4PS
—1or(2) P2 P3{except P33/HOLD),
P6,PC
Total Pin Current | Z|ON{1) PO,P1,P2,P3{except
P33/HOLD),P40,P41
ZIoN(R) P5,PG,P42,P43 PC
~Zlor(1} PO,P1,P2,P3{except
Pa3/AOLD),P40,P41
—Z or(?) PG6,PG,P42,P43,PC o5 mA 4
Disaiation O |Pdmax | Ta=—3010 +70°C 00430 | mw | 5
tin —
?E%’Se'ra ure Topr W+ | T
Smperature Tstg —55t0+125 | T

(Note 1)

(Note 2}
{Note 3)
{Note 4)
{Note 5)

Sink current
Source current

e is selected. |f other type than the open drain output is
or other pins applies.

Limits @
Paramet Conditions - Unit | 5
Vool(v) min typ max z
Operating ybltage 4.0 5.0 6.0 v
DataRgtention HOLD mode 1.8 6.0 v
Voltage 2 .
5 P3({except P33/ Output Neh Tr OFF | 4.0t0f.0| 0.75V00 +13.5 v {1
OLD},P4,P5,P6 -
P33/HOLD, RES, Output Nch Tr OFF | 4.0w06.0( 0.75VoD Voo v |2
05C1
VIH(3) PO,P1,PC.PD PE Output Nch Tr OFF | 4.0tw05.0! 0.7V0D VoD vV |3

Continued on next page,
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LC66404A,66406A,66408A

Continued from preceding page.

1) Applicable to pins of

Lirn

Parameter Symbol Applicable Pins Canditions e Unit %

Voolv) min typ: max z
"L"-Level tnput | ViL(1) P2,P3(excapt P33/ | Output Nch Tr OFF [4.0t0f.0] Vss 0.25von | Vv |2
Voltage OLD), P5,F6,
RES,08C1
VIL(Z) P33/HOLD 1.8
t0b.0
VIL(3) PO, P1, P4, PC, Qutput Nch Tr OFF [4.0t06.0
PD, PE, TEST

Operating fop
Frequency
{Instruction (Teye) (us)
Cycle Time)

Frequency fext 0oscl See Fig, 1. The O5C1 MHz

is used for input and |.
the QSC2 is left

“ open. (OSC opt
$
._E
8 Pulse Width | textH ns
s textL
2
4
8
o
]
E { Rise/Fall textR ns
X Time textF

E -
88| Conseants | O 100 pF
38| for RCOsc | Rext 2.7 kQ

No, 3491-8/23



LC66404A,66406A,66408A

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

Limit
Parameter Symbol Applicable Pins Conditions - s Unit %
Vop (VvV} min typ max z
“H".Level Input | IH(1} P2,P3 lexcept P33/ | ViN=13.5V 4.0t06.0 w1
Current HOLD}, P4,P5,PB Qutput Nch Tr OFF
H(2}) PO, P1, OSC1, VIN=VDD 4.0106.0 1
RES, P33/HOLD Output Nch Tr OFF
hH(3) PC2,PC3,PD,PE VIN=VDD 4.0t05.0
Output Nch Tr OFF
“L"-Level Input | hiL(1) Inputs other than VIN=VSS 4.0t06.0 2
Current PC2,PC3,PD,PE Output Neh Tr OFF
he.2) PC2, PC3, PD, PE VinN=Vs5 2
Qutput Nch Tr OFF
“H"-Leve! Output [ VOH{1) | P2,P3 lexcept P33/ [lOH=—1mA 3
Volitage HOLD}, P8, PC
lor=—0.1mA 3
VoHI(2) PO, P1, P4, P5 lon=—200 u & 4
loH=—1304A4"
Qutput Pull-up [=e) PO, P1, P4, P5 ViN= 4
Current
“L"-Level Qutput[\VoL(1) | po, P1, P2, P3, P4, 0.4 v
Voltage P5, PG, PC
{except PA3/HOLD)
P0Q,P1,P2,P3,P4,P5, 7
VoLi2) PG laxeopt 1.5 Y
P33/HOLD)
QOutput OFFState | lOFF(1} | P2,P3,P4.PS 5.0 Pt
Leakage Current 10FF(2) 1.0 A | B
Hysteresis VHYS 4.0106.0 0.1Voo v
8 | Voltage
k-]
g g Level VvVt H 0.5vop 0.7%vo0 | V
® [ Threshold
g Voltage
E o avel 0.25vo0 0.5vo0 | V
ﬁ Threshold
Voitage )
o OSC 4MHz| 4.0t08.0 4.0 MHe
(S
N
‘EE 4MHz| 4.0106.0 10 ms
3
O
0SG1,.05C2 See Fig. 4. 4.0t06.0| 2.0 3.0 4.0 | Mz
C=1000F+5%
R=2.7k2t1%

Continued on next page.
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LC66404A,66406A,66408A

Continued from preceding page.

Limits ™
Parameter Symbol Applicable Pins Conditions - Unit | 5
VoD{V) min typ max =
Cycle § tCKCY 5CKO, SCK1 Timing of Fig. 5and [ 4 (to6.0
Time = timing load of
& Fig. 6. 4.0106.0
Oo
g UrnT g e 1.0106.0
o | Level £
= | Pulse o
-2 e | LCKH (tob.
& |wiah |33 4.0106.0
Rise/ » [CKR
Fall a
Time 3 ltexe
.. | Data Setup tICK S10, 511 Timing of Fig. 5,
g | Time specified for
= SCKO, SCK rise
2 [ Data Hold texl H
& Time
Qutput Delay | ICKO 5040, 501
S [Time
o
5
o
]
5
w
L L4 Tove
Level Pulse tioL
§ Width at
= | INTO
©°
[ =
8
5
Q
£
3
35 | interry
F "np‘y“:: titH Teve
Level Pulse ti
Width at
Qther than
INTO
L ypdigion under ) Teye
Level Pulse \fl‘il@h the event
Width at fcounter input
PINT timer 1 is
accepted
THUML « Condition under 2 Tcye
Le‘vel Pulsex: which a reset
‘-}'Eg-sth at is caused
Current 4MHz ceramic 4.0106.0 4.5 8 mA
Dissipat/ resonator OSC
Opergﬁgg Mode
4MHz external 6.5 1 mA 6
clock
RC OSC 4.0 8 mA

Continued on next page,
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LC66404A,66406A,66408A

Continued from preceding page.

. . Limits @
Parameter Symbol Applicable Pins Conditions - - Unit | 5
Voo(v} min z
Current tooHALT | VDD 4MHz ceramic 4.0t06.0 ma,
Dissipation at resonator OSC
HALT Mode

4MHz external clock
RC OsC

Current IDDHOLD | VDD 1.8t06.0
Dissipation at

HOLD Mode

A/D Conversion Characteristics at Ta=—30 to +70C, Vgg=0V (A/D conversio

Parameter Symbol Applicable Pins Conditions unit ;3
Resolution Bit
Absolute Accuracy LSB
Linearity Error LSB
Conversion Time | TCAD ADSPEED=H 128 | Teye

. ADSPEED=L 256
Analog Input VINAD | AN1T to ANB VDD v
Voltage
Comparator Characteristics at Ta=—30 to +700C, VsgEOV (A/D% h comparator mode.)
Limbts -]

Parameter Symbaol Applicable Pins unit §

typ max
Comparison VCECM | ANT to ANE +1 +15 LSB
Accuracy
Threshold Voltage | VTHCM Vss vDD v
Input Voltage VINCM | ANT to AN Vss VbD Vv
Conversion Time | TeeM 30 us

{Note 1} utput type with output Nch transistor OFF, When the

Mmon ports cannot be used as the input pins.

CMOS output type is

(Note 2} The input/output,
afhnot be used as the input pins,
{Note 3) or QFF.
(Note 4} i
(Note 5) | f:h transistor OFF.
(Note 6}

_.—.-—\I | S \-.--—--0.?5\'00

PRPRP . - L

TextH

tentF loxiA

1/fext

Fig. 1 External Clock Input Waveform
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LC66404A,66406A,66408A

Fig.

l osc1 0sc2 J

10t

¢ ~Ceramic L

lmsonator;l;

c2

2 Ceramic Resonator OSC Circuit

Exterpal
capacitor
type

4 MHz (Murata) C1 33pFE10%
CSA4.00MG C2 | 33pF=10%
4 MHz (Kyocera) | C1 | 33pF+10%
KBR4.OMS C? | 3BpF+10%

On-chip
capacitor
type

4 MHz (Murata) CST4.00MG

4 MHz(kyocera} KBR-4 OMES

Table 1 Ceramic Resonator OSC-Guarantee

[2]
[v)
x
=]

|

1)
0
X

e [\_'_Df _______________ Lower limit of
/) oparating VDD
0S¢
CRRRRRINRNN

0.25voolinput} \
0.4veo (outputH]

lCxF

b,

0.75voo {input)
vop— 1V {output)

~

R=1kQ
TEST
point

K

0.75Voo
0.25von

C=50pF

1!

Fig. 8 Timing Load

5" Serial 1nput/Qutput Timing
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LCB66404A ,66406A,66408A

LoH
H H

0.75Voo

Fig. 7 INTO, INT1, INT2

RC OSC Characteristic of the LC66404A, 66406A, 66408A &
Fig. 8 shows the RC OSC characteristic of the LC66404A, 65406A

below.
External constants  Cext=100pF, Rext= ;
2.0MHzafRCE4.0MHz (Ta=—307C o+70 Cc, V‘ng"tlo te GOV)
If any other constants than specified above are used, Aseiliation frequehe
Fig. 8.)

{Note 10) The OSC frequency at Vpp=4.0
range {0.4 to 4.3MHz},

hi% characteristic curve is given for
reference only without guarantee,

4
L/

N

10 345 100

External Resistance, Rext — k)

Fig. 8 RC QSC Frequency Data {Typ.)
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LCB6404A,66406A,66408A

Application Development Tools

The programs for the LCG66404A, 66406A, 66408A 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 LC66404A, 66406A, 66408BA microcomputers, the following development tools are prepared:

Host Qﬁl‘iﬂ'ol program
Crosy’ assembl,er

42-pin LCE6E98
LCG6E408 g

Evaluation -

chip board \
(EVASBO/BDO p

User application product circuit board

appligatmn board through the 42-pin connector. Data
Zehip b@apd and the user application board through the
nnecteq to the 42- pin plug by the output cable, the data
the L€68404A, 66406A, 66408A-bound data by the plug.

The evaluation chip board sends contr
is transferred between the 1/O ports b
42-pin connector. |f the LC66599 &
from the LCB6599 mlcrocompu 1
There are jumper connectors
Therefore, using these jumper )

Jumpers
Type sat type selection Power supply to the user application board
\ through tha evaluation chip board
Jumper name Jumper 2 {J2) Jumper 3 {J3)
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 ation chip board output.
Reset by the reset circuit on OFF Power supply to the user appli-
the user application board cation board from an independ-
ent power source {from the
evaluation chip board)

Watchdog timer function| (Note} There are many other switches
salection on the evaluation chip board.
Switch namd P1HLISW10) WDC {SW9) For further details, refer to the
= +5V | Port1 | 45V [ Watchdog timer description of  ‘‘Section 4.
Switch setting “H” function Operation” in “EVA 850/800-
and mode selected LC6640X Development Tool
GND Port O GND Port 1 GND | Watchdog timer Manual’’.
bl B i A function not
selocted

Switches SW1 to SW8: 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.

No. 3491-14/23



LC66404A,66406A,66408A

(3) Cross assembler

Cross assembler name Target machine Restriction on program
{File name) development

LC66S.EXE LC66404A, 66406A, Restriction on SB instruction

66408A(LC66E408/P408} | .| C66404A
(LCB6599) * LC66406A/408A : SB
‘ {LC66E408/P408)
+ {LC66599) x

{4} Simulation chip [For details, refer to the catalog of the LC6GEA40B.)

The simulation chip (L066E408) is an EPROM-contained mlcrocompu’fer @ﬁ’dicateﬁ_ onversion board

avallable PROM writer. Then, you can |ncorporate the s;mulaﬂgn chi
actual operations. :

(D Case outline
The LCE6BE408 is the same as the LC66404A, 66406}'\ 6 i ignneent and functions.
assignment is shown below.

@ Option
Using the on-chip EPROM data {option data
the options (level at port O, 1 reset mode,

The pin

to be mass-produced.

Pin Assignment

window

42 | PEV/ANGIOE
[47T] PEO/ANS/TE
E Yoo

[39] ph3/AN4/PEM
[ 38 ] PD2/AN3
[37] PD1saN2

36 | pDo/ANT
B)ee
Awamrpzo =] [34] pc2

Al/S00/P2l 0] |LCBEE40D8  [37] reaPi/oasec
Ag/ﬁE’;/Pzz O R | pe2/SeRT

2 ’ [31] Ps1/s01
FMART P30 | EW [30] peossit
aspouToea (4] [#] PsaNTZ
AB/POUT1/P32 15 | [ 78] Psasats
HOLO/P33 [T6 | 27 | PSI/A12
A7/pa0 [17 25 ] PS0/All
AB/PAL 25 ] P43/A10
Ver/TEST [19] [24] Pa2/ag
e [} 7 fes
ose1 2] [ 22 ] osc2

No. 3491-15/23



LCB6404A,66406A 66408A

Option Data Area and Definition

ROM Area Bit Option Relation between Option and Data
2000H

Unused Fixed at 0

4

OSC option 1= Ceramlc reso,: itor OSC

£ lon on -3

Unused
P1
PQ

Watchdog timer option
P13
P12
P11
P10
P03
P02
P01
P00

Unused
P32
P
P30
P23
P22
P21

P20

P53

P52

P51

P50

Level at reset mode

200 1H

Output configuration

Output configuration

2002H

Qutput configuratig

2003H

1=PU. (=00

1=PU. 0=0D

2004H

-2

1=PU. 0=0D

Fixed at O
Fixed at 0
Fixed at 0

tput configuration : 1=PU. 0=0D

(v A iaS ) ot}
QoS
oOic|o

Fixed at 0

e resistance output represents the pull-up MOS (PU MOS} type resistor output circuit and
g Iernerﬁarv MOS {CMOS) type output circuit.
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LC6640X SERIES INSTRUCTION SET (BY FUNCTION}

Symbol Description

AC . Accumulator

E . E register

CF : Carry flag

ZF : Zero flag

HL : Data pointer DPH, DPL

XY : Data pointer OPX, DPY

M : Data memory

M (HL) : Data memory contents specified by data pointer DPH,

M (XY)

M2 (HL)

SP

M2 (SP)

M4 (SP)

in : n-hit immediate data

t2 : Bit specification
12
Bit

PCh : BitsBto 11 of PC

PCm : Bits4to7 of PC

PCI : BitsOto3of P

Fn 1 User's flag =

TIMERD : TimerQ
TIMERT  : Timer 1
SI0 : Serial
P

P {i4)
INT
ol

“«—
YA
A
V.

‘s complément
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LC66404A,66406A,66408A

] Instruction code w2 Status
‘3'., Mnemuonics g T Funetion Dascription flags Remarks
28 D:D:DsD. | DyD:DiDe | @ [ & affected
cLa | Clear AC 1000|ccoo|1]1]ac—0 Clears AC. 2F ke
{Equivalent to LAI O} BT
. ko FuACi )
DAA Cecimal adjust AC in 1100 1111 [2]2]AC—(AC)+6 Adds 6 1o AC,
addition oo0106| 0110 {Equivalent 1o ADI 6]
| DAS Decimal adjust AC in 11001111 21 2]|AC—(AC)-10 Adds 10 1o AC,
.5 sublraction Q0101010 (Equivatent 16 AQI DAH)
g CLC Clear CF 0001 11101 |1|CF-0 Clears CF.
=
£ |8TC Set CF 0001 11111 |1[CF=1
c
2 [ema Complement AC looot|[r1ooo| 1] 1]|ac~{AC)
2l Increment AC 0001|0100 1] 1]AC—(ACI+]
[
€ [oa Decrement AC oot1o|o100[1]|1]ac—¢ac)-1
g RAR Rotate AC right COoO0L| Q000 1|11 ]|AC,—(CF) ACh—(A
'é through CF Cn+1) , CF—(ACa)
g RAL Rotate AC ledt through | OO0 00 [ 000 1 | 1| 1 [AC—(CF), ACn+3—
< CF
TAE Transfer AC to E 0100|0101 (1]
TEA Transfer E to AC gloo|Ooiti1of1;1
XAE Exchange AC with E o100 01001
e|M Increment M ooGl|]0010(1
H]
g oM Decrement M oo10(0010(1
% | IMDR i8 [ Increment M direct 1100 (0% 41 ]2
‘s e s laflala i 4y
o
% | DMDR i8] Decrement M direet {1100 |00 11 ZF. CF
E_ Il ts Iy a1z Iy 1o
E SMB t2 | Set M data bit 0000 11t i bit specified by t1.t0of MIHL).
g
E | RMB t2 | Resel M dala bit 0010 HFesats » bit specified by t1,t0 of | ZF
2 MiHLY.
Adds together the contents of AC
AD Add M 10 AC 0000, and MIHL) in binary and stores the ZF, CF
moeult in AC,
i ; Adds together the content: of AC
ADDR 8| Add M direct to AC snd M{iB) in binary and stores the IF. CF
result in AC.
: Adds togethar the contents of AC,
ADC Add M ta AC with CF MIHL}, snd CF in binary and stores 2F. CF
the result in AC.

CELAL) + 13,15, 13, ) | Adds topether the contants of AC | 7p

AD| 4 Add immediate data ! end immediete data In binary and

AC stores the result in AC,

SuBC ract AC ir FAC—[M(HL))— (A Subtracts the contents of AC from (zr cF [CF=0if
Subtract AC frope”} _—CF[ (HLI=(AC) | FIHLY with GF in binary snd storss there It
with CF (CF) the rewlt in AC horrow

" whiis CF=1
if thers in
no borrow.

ANDA AC.-{ACIA[M{HL)) Performs a logicel AND cperation | ¢

between AC and M{HL} and stores
tha_result In AC,

- Performs » logical QR operation | 7p
AC—(ACTVMIHL)) betwesn AC and MIHL) and atores z
the raault in AC,

- . Performs a lopical exclusive OR | 7p
1| AC—(AC)=(M(KL)) operation between AC and M{HL) z
and stores the resultin AC.

‘ Parforms s logical ANG operetion

ol —

! PP:FL) (ACIAM batwesn AC and MIHL} snd stores *
(AL tha result in MIHLJ.

’ — Performs a logicsl OR operation | o¢
! Nl_“r)u (ACv(m betwesn AC and MIHL) and stores z
HL1 the results in MIHL),

CRA

Oparation/Comparison instructions
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[
2 Instrilction code w2 Status
EU Mnemonics 4‘;". _;! Function Description flags Remarks
H3 0:0:0:0: | 0:0:0:Ds [ @ | affected
= _—_ Tompares the contenis of AGC._and
cM Compare AC wih M | 000 1| 01 16| [ 1[{RIALY) +(ACI+1 [pambues the con sersiresess g IF. CF
carry flag (CF} and zero flag [ZF). ™
Comparison relations 4
(M{HL})>{AD)
(M(HL})=(AC)
£ {M{HL})<(AC
8
3 {c 4 [Compare AC with L1001 1112 2 Tl +(AC)~ 1 | Compwms e ca ‘{w“‘o' tne
- (Ll I A
H immediate data 100 ;g ::m ll.?l.:ﬁm ;ﬁﬁlv?::ucﬁ
£ b
2
]
[=%
E
3
[=
2
B
2 1Cu 4 Compare DP_ wiln 110¢Q 1111 ]2]2]%F~—1
o immediale data 1011 il f{DPLY=1 12 1,
IF—0
if(OPLY = 1y b iy o
CMB 12 | Compare ACbit with | 1100 | 1111 ZF.-1 : IF
M datz bit 11701 ] 004t
ruction and sets
they ars equal,
LAE Load AC and E lrom 0101|1100 Loads the gé%ﬁnts of M2IHL) into
M2 (ML} E register.
LAl i¢ | Load AC with immedi- | 1 G0 G |1y 1z 1, Io 2 P
ate data TorCaeuty
P Tunelgnl
LADR ig | Loag AC trom M direct 000 L4 intg | ZF
Sﬂb.res the contents of AC into
5 Store AC to M ACHLY.
SAE Sigre AC and E lo M2 Stores the contents of AC and the E
(HL} register into M2(HL).
LA reg Load AC from M(reg) Loads the contents of Mireg) into | 2F
AC. rag Is either an HL or XY,
reg to
HL o}
XY 1
LA reg.! | Load AC from M{régy AC—{M{re Loads tha contants of Mireg} into tha | yp Z§ status
then increment rég s S or, _E(ép 3)}31 accumulator {AC). reg is either an HL depends on
" 3 # L L ar XY. Aher loeding, incremants the DPLorDPY
S or contents of DPL or OPY, RAsfar to increment
2 DPy—(DPy) +1 the LA reg instruction for the result.
H relationship between reg and 10,
»
E LA reg. AC—{M(reg)) Loads the contents of Mirey) into | ZF 5" ﬂl:;us
4 Py —IDP 3 — AC. reg is either an HL or XY, Aher lepends on
2 b then @"‘3 ment 8 DPL—(DPL) -1 loeding, decrements the contants of DPLorDPY
E or DPL or DPY, Refer to the LA re dacrement
¥ 3 LA reg
S DPy-—{DPy} -1 instruetion  tor  the relationship result,
) berween rag and t0.
{ACT=+[M(reg)] Exchanges the contents of AC and
Mireg), reg is aither an HL or XY,
eg to
HL 0
XY 1
E ¥ AC withs D100 1 1%l ] 1 ]2 |{AC)—=[M(reg)) Eﬁcha)ﬂges the co':uants :{LAC )a&d IF 2F status
N than i diag DP_—(DP 1 regl. reg is either an or . depends on
i feeg) en ncre t or v (DPL) - Afier exchenging, increments the DPLorDPY
£E e i op P contents of DPL or DPy. Refer 10 increment
y—(OPy)~1 the XA reg instruction for the result.
‘. relationship betwean reg and tQ.
XA reg. | Exchange AC with M 01 C 1 T 1wl | 1] 2] iAC~(Mireg)) Exchanges the contents of AC and | ZF ZF status
D (reg) then decrement DPL—{DP.) ~1 Miregl, reg is glther an HL or XY. depénds on
reg or After exchanging, degremeants 1he OPLorDPY
Poei OP contents of DP or DPY. Refer to decrement
DF»—{DPy} -1 the XA reg instruction for the result.
relationship between rag and tQ.
XADR i8 | Exchange ACwith M |1 1 00 (1000 | 2| 2| (AC)~{M{iB)} Exchanges the contents of AC and
direct Irle i b1y 2 by 1e Mgy
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-2 Instruction code w | = Status
v . | & .
£ Mnemaonics % Function Dewription flags Remarks
58 0:04DsD, | DiD:0i0s (@ | & sffected
e LEAI iB {Laad E & AC with P100 (0110 |2]2|E «hilklyl, Loads immediate data i8 ima, the E
8 immediate data Iyt Mg L1y 12 1 do AC—Iy b1y g register and the accumulm IAG«L
1]
2[RTBL  [Readtatie gatafrom | 010 1| 1010 | 1| 2 | E AC—(ROM(PCA.E, | Frm- .Z"E"».'ﬁ.f".k’i"i'cﬂ';:
& program RAOM AC)) the AOM dats  sn sdd
= coneno af the lowsr
s ragiver and AC.
= | RTBLP |Read table datafrom | 0101 | 100C| 1] 2]|Port4 65— Firn, repiacay tne o
¥ program ROM then (ROM(PCH, E, AC) ) | tna oM sars w47 sl wpmeit
] output to P4'5 antnts of lh-lcmr fet

LDZ i4 {Load DPuwithzeroand| O 1 1 O |lsla Iy b 1| 1 | PPumO

DP, with immediate DPL—l1l2 11 g

data respectively

LHI i4 | Load DPu with 1100 1122 |0Pe—=Lilz11p
immediate data 0000 Ll he

L g Load DPL with 1100 (1111 | 2] 2|0P—lalalile
immediate data 0001 |Lhlhlilg

LHLI i8 | Load DPw, DPL with 1100 (0000 |2 2 |CPu—lzhilsly
immediate data bl g T lale b lo DPL—13 13 Iy
LXYl i8 [Load OPx, OPy with |1 100 (001 O 2| 2 |DPx—1ls
immediate data Iy le Is T | Ly 1z 1y lo DPy—I3 _'J
IL Increment DPy )
oL Decrement DP,
A Increment DPy
E
% DY Decrement DPy
E
E [ TAH Transfer AC to DPu Frefsfers the contamts of the
5 : : a@:umulator {AC} to the DPH.
= [ THA Transfer DP to AC f Transfers tha contents of the DPH 10 | ZF
& : the AC.
H
E XAH Exchange AC with DPu Exchangss the contants of the
'E acturmulator [AC) and the DPH.
'E TAL Transfer AC to DP, Transfers the contsnts of the
g sccumubator {AC) to the DPL,
o
TLA Transier DPy 1o AC Transfers the contents of the DPL 10 | ZF
the sccurmulator (AC).
XAL Exchange AC with O Ly—{0PL) Exchanges ths contants of the AC
snd DPL.
TAX Transier AC to 45_ DPx—{AC) Transfers the contents of the
eccumulator [AC) to the DPX.
AC—{DPy} Transfers the contents of DPYX 1o the | ZF
AC.
{AC)—(DPx) Exchanges the contents of the AC
and DPX,
DPy—(AC) Transfers thae contents of the
accumulator (AC) to the DPY,
AC—(DPy) Transfars the contents of the DPY 1o | ZF
tha AC,
(AC}—(DPy) Exchanges the contents of tha

accumnulstor (AC) and the DP Y,

nanzmyng | 1| 11 Fae=] Sets o flag specified by nd,

Q011 inmmnng | 1|1 |Fn—0 Resets a flag specified by n4, ZF

Frag mahii
ier

ni

1110 ]|PuPwPPl 21 2 |PC12-PC12 Jumps to an sddress specified by When
H PCI1~0—Pu~Po immediate deta Pii ~ Po in the ;;gmg:’w
5 PP PP, | P1P:P,Py current bank. after the
gz BANK
-gg instruction,
'E. i PC12+(FETT}
gE JPEA Jump to the address 0010|001 1141][1]|PCI2-PCB-PCI2~ |Jumpt 10 an -p\ s spacified by the
= £ stored at E and AC in PC8 PC7~4--(E) |cumulstor ,A .cn uvu rnplfud

PC3~0—{AC) the contents or bits ot th

the current page program countor
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T
2 Instruction code w3 . Status
E] Mnemonics g Function Description flags Romarks
8 D:DDsD, | Di0:0ND [ B | & atfected
CAL Call subroutine 0101 (0PwWPsP,| 2| 2]|PC12401-0 Calls a subroutine,
ador PCLIG~0~ Piy~Py
PiPsPsPy | PaP2P Py Ma({SP)-(CF, ZF,
PC13-0)
$P—(5P}-4 )
czp Call sudroutine in the 101 0(P,P:PiPo| L | 2| PC12~6,PC1~-0 -0 |Calls asubroutin
addr zero page PC5-~2--Py~py
M4(SP}--(CF, ZF,
PC13--0)
SP—SP.4
BANK | Change bank gooc1 101111 Changes’mémary bank
z bﬂl‘l\(s"
o “:r"'
€|PUSH |Pushregon M2(SP) | 1100 | 111 1| 2(2]|M2(SP){reg) i{gg;) hm"af%;ﬂ“ oYizag into the |
2| reg 11110 1i,ip O $P—(5P).2 anc. Y
e
‘s
£
H
[
8
2
o
a
E
3
3
POP reg | Pop reg off M2(5P} l1troo0f1111(2]2 b of regsintg” the M2ISP1 and
1110 1iio O 6 the conesiits of the wmeck
1o J by 2 and Ioudr the contanti of M2
reg. Rollr;o lga PUSH reg imtruction
S relgticnship
RT Return from subroutine | 0 0 0 1 1100 1 Rarurnn axecutish !nm B WIBrOULing O intermupt
procesting rouf“ngh-ek 10 the routine thar called
ir. Tha contests oF she carry fleg (CF) and ram fag
7 i2F) aee nﬂngumd from the steck srea,
RTI Return from interrupt 0001 1101 #cution from a subrowtine or inwreupt | ZF, OF
routing routine back to the routine thet celled
tents of the eary Hag (CF) and zaro Hag
returned f-0m the sack areg,
BAt2 Branch on AC bit 1101 *Tplmrf:;: bue’fution to ar; P;’ddr%ss
1 speciti y the contants © to
adde P1PPsPy #in the current page if a bit specifisd
1 by immediate data t1t0 of AC is 1
[program branch],
BNAL2 Branch on ng AC bit Trensfers execution to an address
addr spacified by the conwnts of P7 10 PO
in the current page if a bit specified
by immediate data tit) of AC is O
’ {program branch).
BMt2 Branch on M bit PC7-DesP: PsPs P, | Tranmafers sxecution to an address
addr spacified by the contents of 7 1o PO
HM{HL in the current page if a bit specified
o | by immediate deta 1110 of MIHL) Is
t2)=1 1 {program branch},
BNML2 Branch ¢n no M 9,'{ BC7~0—P:PsP;s P, Transfers execution to an address
addr . PPy P P, | sPocifisd by the contents of P7 to PO
) in the current pags if a bit specified
' by immediate data 1110 of M{HL) is
12)=0 0 {program branch),
BPt2 Branch on Pg#t bit PC7~0—PrPsPy P, | Transfars execution to an address lNIl \
addr P,P; P P, | specified by the contents of F7 to PO franpulate
2 it(P{OPL) in the current page if a bit specified control |
& 2121 | bv immediate dota t110 of the port registers it
€ )= accessed by DPL is 1 (program i ﬁm.“,v
,E, branch}, 'Par mo
£ mu ction
= R F'u
S the internal
H control
5 nr:gmon
a&nble
IOt | 2] 2|PC?T~0m=P;PiPyP, Traoutery -;u:;mn':,n » agddrase specified by the Sema as
Conwnty ol in the curreni it 1l
P3PP Py PyP: PPy wecitwd by in“\:ndiln ‘dn: :Tnol ::h- .n.:r: abave,
H{P{OPL), | mccessadt by DPL is O IDrogram brench),
12)=0
1101 1100 2)2]|PC7T-0— P1Py Py P, Traetery l:l:\;tion I"'DO #n acdrem woecitied by the
n o nt il
PiPPsP, | P3P2P P PaPiPiPo | SOl o T tary Ao 10F) o' 1 torstrem
if(CFy=1 beanch).
1001 1100|2)2]|PC7-0—P1PuPsP, Tromten ':':;thﬂ;:lmderlu soegitiud by the
- L) L] ! . L1
P1PiPsP | PaP:PP, PiP:P.Py mnwn:’ :I the “:onv :I:‘ 15::"“'0"1:-;:::-:
{{CF)= ranchl,
BZ Branch on ZF 1101 L1011 |2}F2|PC7-0—~P;P, PP, Tracatary execulion 1o sh addreu wpecified by the
addr PiPPP. | PoPIPP, P1PpPLPy | donmom of BT o PO i eI poe U e
il{ZF)=1 beanthl,
BNZ Branch on no ZF 1001 11012 2]|PC7~0—P;PPsP, Traters anecution 10 sn mdram specitied by the
addr PiPePsPL | PaPyP Py PP P Py [ o o ors g 1261 0 o
H(ZF) = beanchl.

No. 3491-21/23




LC66404A,66406A,66408A

S Instruction code oly Status
Mnemonics E o Function Daseription flags Remarks
g 0:0:0:D, | DD:0:00 | & |5 affected |
BFnd Branch on flag bit 11 L1 Imyngnangf 2 2] PCT=0-P,;P,PsP, Transfers execution 10 an sddress i
5 adar PP PPy | PaPiP Py p,p,p P, | pecified by the contents of #7 Ta.PO
8 HFA) =1 in the current paga it the gonment &
[ the flag specilied by n3n’2n¥n0 I
E The flag is one of the 16
:E BNFn4 Branch on no tiag bit 101 ) [manaeyng| 2| 2 [ PC7-0—PPPsPy Transtars execution ¢
0| addr PiPePsPy | P3P2P Py PiP,P P, | Pecitied by the cogt
13 it(Fny=0 in the current p. 3
= it{Fn)= the flag specified by nan2n1H0"
The fleg is ons éf;ﬁn 16 flags
PO Input port O to AC 0010|0000 (1| 1[AC—(POD) Inputs the con;onzs of |
sccumulatg? tﬁcl
P tnput port to AC D010 | 011011 [AC—(P(DP.})
IPM input port to M 0001 1001 11 [MHL)—{P(DP.}))
IPDR i4 |dnput port to AC direct [ 1 1 00 | 1111 ]|2]|2]|AC—[P(id))
0110 il
P45 Input port 45 to E, AC 100 | 1111228 —~(Pl4))
respectively 101 0t00 AC—{P(5)) .
w | OP Output AC to porl 0010010111
s
B
e | OPM Qutput M to port o001l | 101011
a OPDR i4| Output AC to port 1100117111 |2]2 &J'l
2 airect 01l l(hhnhl lator (AC) to;n pnrt accessed by id.
5i0Pas  [Outpul E.AC to pot | 1100 utputs ﬁw ‘contonts o7
E 4.5 respectively 1101
5PB t2 | Set port bit 0000
RPB 12 | Reset porl bit :-ﬁeﬁu a bit specified by immediste | 2F
i6ta 1110 of 8 port pccessed by DP|,
ANDPDR| AND port with Parformy a logicsl AND Operation berwsan the | ZF
i4, p4 | immediate dala then et date 12113 s curpunt the e
output product 1o the pon.
ORPDR | OR port with immediate Pactorms » togicat OR c'»-mion betwasn the | ZF
' ot of ited by PY 10 PO
i4, P“ data then output Ion:nn:ou':nludr:- mmﬁ;em w:’wn n‘: mulTo:
um 1o 1the pom,
P RO IM2(H Writes the contents of tha MIHL) and
WTTMO | Write timer 0 T"rfgé (M2(HL). the accumulator (AC) to the timer 0
A ) reload register,
ite b ) —_ Writes the contents of the E register
WTTM1 | Write timer 1 IMER1—(E). (AC) and the accumulator [AC) 1o the
5 timer 1 reload registar.
. | RTI : M2(H - Reads the contents of the timer O
£ RTIMO | Read timer O 2E|'IML‘)E.R"(\J§ countar into the M2{HL) and the
] { accumulator (AC),
— Read: the contents of the timar 1
E RTIML E AC—(TIMERT) counter into the E register and the
£ pccumulator (AC),
g STARTQ Start timer O counter | Starts the timer 0 countar operation.
c
H
E START1 Start timerl counter | Starts the timer 1 counter operation,
E
STOPOQ 2 | Stop timer Q tounter | Stops the timer O counter operation,

L]

Stop timer1 counter

Stops the timar 1 counter operation,
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s Instruction code .|z Status
E Mnemonics g o Function Description Flags Ramarks
s ©:DuDsD | D.D:DID, | & | & aftected
:-
MSET Sel Interrupt Master 1100|1101 |2 2}MSE~] Sats the interrupt master anabls. flag.
Enable Flag 10110000
MRESET | Reset Interrupt Master 110011101 ] 2] 2|MSE--Q Resats the interrupt
Enable Flag 1001|0000 fisg.
g [EHi4 | Enable interrupt high 1100 (1107 |22 EDH—(EDIH}Vi4 | Sets the interrup
o 0101 LNl
5
E EILi4 Enable interrupt fow 1100|1101 [2]2 EDHL—EDIL)Vid
f 0100 (il il
2 -
E DiH id Disable interrupt high 1100 1o 2| 2 | EDIM~— (EDIH) Aid
o 1001 |lalzalyle
g —
E DILi4 Disable interrupt low 1500|1101 2| 2 {EDIL-- (EDIL) A i4
£ 1000 Ll
WTSP Write SP 1100 1111]2]2]|5P—(E)(AC)
t101]1010
RSP Read SP 11001111 ]2](2]E AC-(5P)
11011011
E | HALT | HALT 11oo|1111|2]2
B 11011110
o8
%E HOLD HOLD l1e0f1111)2]|2
Eg 1101|1111 ;
— | STARTS | Start seriai 1/0 110071111 ﬁ'i'ART SI/0
2 11101110
§“ ! } Writes' the contents of the E registar
pg| WTSIO | Write serial 1/0 1100 and=sgtumulator (AC) to tha SIO
=t 1110 register,
w0 ﬁ —
e ] Heads the contents of the SIO
(Z.g RSIO Read seriai 1/ 1100 ; ;,n%inar into the E register and the
1111 saccumulator {ACH,
A dummy instruction that is coded
w! NOP Mo operation 0 DOH and has no etfect when exscuted,
& Just one machine cycle signal reaches
b the CPU.
E2[smiz | Select bank 1 Selects memory banks,
0= 1

2l or contdined herein are intended for use in surgical implanis, life-support systems,
ent, nuclégﬁ“power control systems, vehicles, disaster/crime-prevention equipment and
of which may directly or indirectly cause injury, death or property loss,

ny products described or contained herein for an above-mentioned use shall

full rgsé'pénsibility and indemnify and defend SANYQ ELEGTRIC GO, LTD., its affiliates,
iaries And distributors and all their officers and employees, jointly and severally, against any
all claims and fitigation and all damages, cost and expenses associated with such use:
any responsibility for any fault or negligence which may be cited in any such claim or
dn SANYQ ELECTRIC CO., LTD, its affilates, subsidiaries and distributors or any of
cers and employees jointly or severally.

<{including circuit diagrams and circuit parameters) herein is for example only: it is not guarant-
eed for volume production. SANYO believes information herein is accurate and reliable, but no guarantees

are made or implied regarding its use or any infringements of intellectual property rights or other rights of
third parties.
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