Iﬂrdering numier; EN 31138

CMOS LS!
No.31138 | | C66304A,66306A,66308A

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

General Description
The LCB6304A, 66306A, 6630BA are 42-pin package type CMOS 4-bit single-chip
a ROM, a RAM, I/O ports, a dual B-bit serial interface, a 4-channel comparatoy’
12-bit timer, an B-bit timer, and provide 8 interrupt sources with 8 vector addressg

Features
{1} On-chip 4K-byte/6K-byte/BK-byte ROM, 512x4-bit RAM
{2) Instruction set with 128 instructions common with the LCB65X X senesv
{3) 1/O ports --— 36 pins
{4) B-bit serial interface ----- 2 lines (16-bit cascade connection avallablei
(5} Minimum instruction cycle time - 0.92us (4.3MHz external efack inpu
{6) Powerful timer function and prescaler
12-bit timer-used interval timer, event counter, pulse width

12-bit prescaler-used time base function
{7) Powerful B-source 8-vector interrupt function
External interrupt: 3 sources, 3 vector addresses

{8) " Flexible 1/0 function

option
(9) Runaway detection function (option)
{10) 8-bit input/output function
{1 1Y HALT/HOLD mode-used power- dowrr‘funct
(12)Package: DIP425, QFP48E (OIP4€Ei

(13) Evaluation L.S1: LCBB599 (evaly B630X, LC6BE308 {microcomputer with EPROM)

Series Lineup

Type No. RAM Package Remark
i capacity
LCE6304A/306A/3084° LMK /BKBKB B12W | DIP42S, QFP4BE Available
LC66354A/356A/358A 4K /6K /KB 512W | DIPA2S, QFPABE Available
LCE63545/3565/358S 4K{BK /BKB 512W | QFP44M Under development
LCG6E308 7 & 512W | DIC42S, QFC48 Available
with window
Lcsepaoam 8 | "OTPROM 8KB 512W | DIP42S, QFPABE Availabla
‘| aK/eK/eKB 512W | DIP42S, QFP4BE Available
EPROM BKB 512W | DIC42S, QFC48 Available
with window
OTPROM 8KB 512W | DIP42S, QFPASE Available

BK/BK/12K/16KB 512W DIP64S, QFP64A Available
6K/BK/12K/16KB 512W . | DIPE45, QFPB4E Awvailable

Lceéﬁsiaiassaiasas -

4K /6K /BKB Bi2W DIP42S, QFPABE Available
LCGGSESB.’&BBB 64 B /BK 512W DIPB4S, QFPE4E Under development
LC66562B /5668, 64 12K/16KB 512W DIP64S, QFPE4E Available
LC66ES16 64 EPROM 16KB 512W DIC64s, QFCB4 Available
with window
LCE6P516 64 OTPROM 16KB 512W DIPG4S, QFPGAE Available
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LLC66304A,66306A,66308A

Package Dimensions 3025B ‘ Pin Assignment

(unit : mm)

DIP42%

Po0 1|
PO [ 2]
Po2 [3
P03 [
PID E
Pt (&
PIz [7]
P13 [Z
510/P20 [_Tg:
7] pe2/SCRT
1] P61/501
30 PBO/SIT
(2] Ps3/iNT2Z
(28] P52
SANYO : DIP42 [27] psi
(267 P56
[25] P43
[24] P4z
23] RES
1 27] oscz2

Package Dimensions 3156

(unit > mm)
QFP4BE(QIPABE)

TR g,
FEEFEX 5_|&
ES558F RBGlz
Esgg-ﬁ'mc:\:w.—
a.u.n.n.ifﬁz&@?f&ﬂ?
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&
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PD2/CMP2 24 [] P50

PD3/CMP3 23 [ P43
Voo 2] P42
PEC/TRA 21 [] RES
F'El.:'TNF:;EI LC66304A 2L zzcz
NG LC66306A NG
POD LC66308A 0501
=] Vss
POZ TEST
P03 P41
P10 P40
2 34 6 7 B 910112
[HHH HHHHHHH]
— -— o ™M -—
SEEEIeECREEE
5 BEEZcs
v RRIE

SANYO : QFP48SE(QIP4BE)

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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L.C66304A,66306A,66308A

System Block Diagram

AES —u C::) RAM $TACK “howm
(5‘fW) (4K 78K /BK)
TEST —d A F?I P
SYSTEM ; FLAG
0SC1 —e{ CONTROL 1"r
D
0SC2 e sP wlBE BB
RIHL | X v
AOLD —e 8

TRA k e PRESCALER [
TRB -
CMPO

CMP 1 >—
CMP 2 —— PD @ MPX

CMP3 —

iyl
N . INTERRUPT
PG CONTROL

I

PiN1, POUTI

| eo
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LC66304A,66306A,66308A

Pin Description

Pin Name 1/0 Functions Output Driver Type Option During Reset
PO 170 tnput/output common port P00 | *Pch: Pu MOS type +WithPuMOS | Hor L
PO1 to PO3 *Nch: Sink medium or Nch oD {option}
P02 - 4-bit and single-bit input/out- current type
PO3 put

* POO to PO3: Provided with
HALT mode -
control function
P10 1/0 Input/output common port P10 | *Pch: Pu MOS type
P11 to P13 »Nch: Sink mediugr
P12 - 4-bit and signle-bit input/out-
P13 put
P20/S!0 1/0 | Input/output common port P20 H
P21/500 to P23
P22/SCKD + 4-bit and single-bit input/fout-
P23/INTO put
«P20: Common with serial input
SI0
.P21: Common with serial out:
P30/INT1 1/0 CMOS type .CMOS or H
P31/POUTO : Sink medium Nch OD out:
P32/POUT1 current type put
+15 breakdown
voltage at Nch OD
configuration
P33/HOLD

tlonfa‘l‘;ﬁOLD =L.
. ThéCPU is restarted by setting’
the-HOLD to H level at the

" #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 (evel
when VDD has risen to a
point where the CPU can
aperate properly,

Continued on next page.
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LCE6304A,66306A,6630BA

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 MQOS type sWith Pu MOS H
P41 » 4-bit and single-bit input/fout- - Nch: Sink medium or Nch OD
pa2 put current type output
P43 +B-bit input/output with P50 t0 | - +15 breakdown

P53 voltage at Nch OD
+B-bit output of ROM data with configuration
P50 to P53 -
P50 1/0 Input/output port P50 to P53 +Pch: Pu MOS type &
P51 +4-bit and single-bit input/out- | - Nch: Sink medium
P52 put current type
PB3/TNTZ +8-bit input/output with P40 to | °+15 breakdown’
P43 voltage at Nch OD
- 8-bit output of ROM data with )
P40 to P43
- P53: Common with INT2
interrupt request
P&0/S(1 /0 | Input/output common port P60 H
P61/501 to P63
P62/SCK1 * 4-hit and single-bit input/ou
PE3/PIN1 put ‘
*P60: Common with serial
s i
+P61: Common with &
put SO1 g
-P62: Common wi
Commagn with eyent
put of¥ime
PC2/VREFO 1/0 : CMOS type *CMOS or H
PC3/VREF1 Nch: Sink medium Nch OD out-
current type put

PDO i§ VREFO.

PD3 is VREF1.
he comparator is specified in

+The comparison voltage of PD1

units of PDO,PD1, (PD2, PD3).

Normal input

PEO/TRA
PE1/TRB

Input-only port
*The 3-level input port is soft-
ware-selectable,

Normal input

Continued on next page.
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LCE6304A,66306A,66308A

Continued from preceding page.

0sC1 Pins for externally connecting *Ceramic
Qsc2 R, C or a ceramic resonator for resonator
system clock generation. 0S8C, RC
For the external clock mode, the OSC, or ex-
QSC2 pin is left open and the I elock
0SC1 pin Is used for input. e
RES System reset input pin
+ When the RES is broughtto L
level at P33/HOLD=H, the
CPU Is initiallzed.
TEST CPU test pin
Connected to Vgg at the operat-
ing mode
VDD Power supply pins
vss

Remarks: Output with Pu MOS
CMOS output ----

No. 3113-6/24



LC66304A,66306A,66308A

User Options

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

reset by option

Option Name

Conditions, e :

1. Output during reset: ""H"’ leve}

Adl of 4 bits of ports 0, 1

2, Output during reset: “L" level

All of 4 bits of ports O

{2} Oscillator Circuit Options

Option Name Circuit
1. External * lnput: Segh
clock
2. 2-pinRC
0sC
3. Ceramic
resonator el osC
0sc 7,7__4
Ceramic
I'ESC;E,EHT

(4} Options of port
For each ports

Conditions, etc,

P2, P3, P5, P&: Schmitt input

Output data

Input data
2. Output with™ P2, P3, P5, P6: Schmitt input
pull-up g Output data | CMOS output (P2, P3, PG, PC)or
resistance [} Pu MOS output (PO, P1, P4, PB) is
}_ﬂ%q}_‘ selected according to Pch Tr drive
capacity.
Input data

No.3113.7/24



LCB6304A,66306A,66308A

Main Specifications
(1) Absolute Maximum Ratings at Ta=25"C, Vgg=0V

Parameter Symbol Applicable Pins, Remarks Conditions Limits Unit | Note
Vakimum SupelY [ypp max | VoD —0.31047.0 | V
Input Voltage Vin(1) P2 P3(except P33/HOLD], t

P4,P5,P6
Vin{2) Other inputs
Output Voltage | VVouT(1) P2,P3lexcept P33/HOLD),
P4,P5,PE
VouT(2) Other outputs
Qutput Current | |0ON PO,P1,P2,P3[axcept
per Pin P33/HOLD},PC,P4
P5,P6
—IopP(1) PO,P1,P4P5
—lor(2) P2,P3texcept PI3/HOLD),
P6,PC
Total Pin Current | = 1onN(1} PO,P1,P2,P3except

P33/HOLD}LP40,P41

Zion(2) P5,P8,P42,P43 PC

—Ziop(1) PO,P1,P2,P3 except
P3I3/HOLD),P40,P41

—Z [ge(?) | P5.PE.P42,P4A3P 25 1 mA 4

Bllowab,la Power

issipation Pd max Ta= 600 (430} | mw 5
Opasiage [ Topr o
%%?)%?‘ature Tstg —b5t0+125 T

{Note 1) Applicable only when’the open-
‘ selected, the specification indi
(Note 2} For OSC input/outpiit, up.
{Note 3} Sink current
(Note 4) Source cu rre.r?_}t?_ pplicab
{(Note 5) Reflow solgé i

is selected. If other type than the open drain output is

nly when the pall-up output type or CMOS output type is selected)
gd for OFP packages.
“répresentative for information on solder-bath immersion of the device.

=30 to +70°C, Vgg=0V unless otherwise specified

Limits 2
Conditions - Unit | §
VODL{V) min typ Mmax z
4.0 5.0 6.0 v
HOLD mode 1.8 6.0 Y
£ P2 P3(except P33/ | Output Neh Tr OFF § 4.0106.0| 0.75v00 +13.5 v |
’ HOLD), P4,P5,P6
P33/HOLD, RES, Output Nch TrOFF { 4.0108.0| 0.79Vo0D sl v |2
0sc1
VIH(3) PO,P1,PC,PD,PE Output Nch Tr OFF | 4.0t06.0| 0.7V00 VoD Vo3
ViH{4) PE 3-level input mode | 4.01w06.0| 0.8VD0 DO V

Continued on next page.
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LCB6304A,66306A,66308A

Continued from preceding page.

Limits

Parameter Symbol Applicable Pins Conditions Unit g
Voo(V) min typ max =
"M”-Level Input | VM PE 3-level input mode | 4.0t0b.0 %
Voltage
Commaon-Mode p .
Inpot Voitage VComm PC2,PC3,PD Comparater input [ 4.0t06.0
Range mode
"L"-Level Input | VILIT) P2,P3{except P33/ | Output Nch Tr OFF [ 4.0t05.0
Voltage HOLD}, P5,P8,
RES,0S5C1
VIL(2) P33/HOLD
VIL(3) PO, P1, P4, PC, Qutput Nch Tr OFF 3
PD, PE, TEST
ViL(4) PE 3-level input mode
CF)perating fop 4.35 MHz
(nsyroction | (TEYC) (0.92) | (us)
Cycle Time)
Frequency fext osc 4.35 MHz
the OSCE isleft
“ open.;ﬁbﬁt option:
kS ‘jl clock input)
.§
S Pulse Width | texth ns
5 fextL
(=%
£
>
8
[+
®
£ | Rise/Fall textR 30 ns
x | Time TextF
w | o|OSC 4.0106.0 4.0 MHz
H &|Frequency
2 o8
S g2 osC 4MHz | 4.0106.0 10 ms
o | £2|Stabilizing
8 S |period
ﬁ External 4.0t06.0 100 pF
Constants 2.7 kQ
for RC QS :

(Note 1) Applical

No. 31139/24



LC66304A,66306A,66308A

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

Limits

Parameter Symbol Applicable Pins Conditions - Unit %
Voo (V) min typ max z
“H"-Level Input | IH{1) P2,P3 {except P33/  [VIN=13.5V 4.0t0B.0
Current HOLD), P4,P5,P6 Output Nch Tr OFF
[H{Z) PO, P1, OSC1, ViN=V0D 4.0106.0

RES, P33/HOLD Output Nch Tr OFF

l{3} PC2,PC3,PD,PE VIN=VDD 4.0t08.0
Qutput Nch Tr OFF

“|"-Level Input | liL(1) Inputs other than VIN=V55 4.0108.
Current pC2,PC3,PD,PE Qutput Nch Tr OFF
hei2} PC2, PC3, PD, PE VIN=VSS waho |2
Qutput Neh Tr OFF
"H'"-Level Output | VOH(1) | P2, P3 {except P33/ [IOH=—1mA vV o33
Voltage HOLD), P, PC
[oH=—0.1mA v 13
VoH{2) | PO,P1,P4,P5 vV 4
A
Output Pull-up PO PO, P1, P4, P5 mA | 4
Current
“L"-Level Output| VOL(1)} | PO, P1,F2, P3, P4, v
Voltage P5, PG, PC
{except P33/HOLD
VoL (2) PO,P1,P2,P3,P4,PE, v
P6{except
P33/HOLD) |

Output OFF-State | IOFF{1) 5.0 uA | B

Leakage Current IOFF(2) 1.0 uh 1B
Comparator Offset | VOFF 4.0106.0 x50 +300 my
Voltage
Hysteresis VHYS 4.0106.0 0.1voD v
8 [ Voltage
k]
g "H". Level 0.5voo 0.75voo | Vv
© [ Threshold
g Voliage
‘é-." "L Level 0.25Voo 0.5vop v
é Threshold
Voltage & ;
See Fig. 4. 4.0w6.0( 2.0 3.0 4.0 MHz
C=100pF=£5%
R=2.7k{2+1%

Continued on next page.
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L.CB6304A,66306A,66308A

Continued from preceding page.

Limits ®
Parameter Symbol Applicabie Pins Conditions - Unit | §
VDDIV) mir typ max z
Cycle ;5; tCKCY SCKO, 5CK1 Timing of Fig. 5and | 4. 0tof.0 0.9
Time £ timing load of
5y Fig. 6. 4.0t06.0
oa
g |LH E tCKL 4.0106.0
3 Level £
= | Pulse ) 1.0106.0
e e | teKH .(toB.
& |wion |33 te °
Rise/ - | ICKR 4.016.0
Fall e
Time 3 | texe
Data Setup 1cK sSio, s Timing of Fig. 5,
2 Time specified for
£ SCKD, SCKT rise
2 [ Data Hold [CKI ¥]
&4 Time
Qutput Delay | [CRO 500, s01 Timing of Fig. 5.4 0.3 uS
5 | Time timing load of Fig:'6,
g specitied for SCRO.
Q
¥}
5
w
THUL LIoH INTO Teve
Level Pulse tioL
% Width at
= | INTO
o
c
8
5
=%
£
£ |
% | Interrupt
2| mpur, ", | Feve
Leve| Pulse it
Width at
Other than
INTO ¢ )
Hr L . Congmmn under 9 Teve
Level Pulse \,!ﬁfg‘h"the event
Width at . _I;;hter input
PIN1 by timer 1 is
accepted
TH L « Condition under 3 Tove
Level Pulse ; which a reset
%h a is caused
4.0t06.0 30 uS
4MHz ceramic 4.0t06.0 45 8 mA
resonator OSC
4MHz external 6.5 11 mA ]
clock
RC OSC 4.0 8 mA

Continued on next page.
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LC66304A,66306A,66308A

Continued from preceding page.

Limits
Parameter Symbol Applicable Pins Conditions - *Unit
VoD{WV) min typ max

Current IDOHALT | VDD 4MHz ceramic 4.0108.0 1.0 2.5, mA
Dissipation at resonator OSC '

Note

T
HALT Mode 4MHz external clock
RC OSC
Current IODHOLE | VDo 1.8t06.0
Dissipation at
HOLD Mode

(Note 1) " When the
(Note 2) i ransistor OFF. The specifi-
cation for pull-up output type is specified by output pull-ug gurren Hen CMOS output type is
selected, the input/output common ports cannot be used as thenput 4
(Note 3] CMOS output type and output Nch transistor OFF.
{Note 4) Pull-up output type and output Nch transistor OFF.
{Note 5} Open drain output type and output Nch transistor OF
(Note 6) Reset mode,

-------- Voo
= e- -=-- 0,75VoD
ose {0sc2)
! OF!EN ----- - --- - 0.25Vo0

External clock

Y,
LextH
Voo
/ Lower limit of
"""""""""" operating VDD
------------------ ov
0sc
AR
Unstabilized Stabilized OSC
OSC period

WCFS

OSC Circuit Fig. 3 OSC Stabilizing Period

C1 | 3BoF£10% I
CE 33DF¢10% 05C1 0sCc2 J

C1 | 3pF+10% —AAA- l

0QME

T

‘ C2_| 330F+10% Goxt = R
a8 | 4Mhz{Murata)CST4.00MG
TRat—
S8 ! 4 Miz{kyocera) KBR-4.0MES Fig.4 RCOSC

Table 1 Ceramic Resonator OSC-Guaranteed Constants

No. 3113-12/24



LCB6B8304A,66306A,66308A

{1k
ICKR
[(#.0 | tCKH | -_1(:.»0-'
SCKD ] ¢.75voo linput)
SERT 9.25voelinput} voo— 1V {output)
0.4voo loutput) —
TiCK | TCed
SI0 R 0.75Voo
S A 0.25v00
lcko

500 — voo— 1
501 -~ 0.4Voo

Fig. 5 Serial Input/Output Timing*

0.75%Voo

Trs

Fig. 8 Timing of Comparator Flesp_onse Time TRrg

No, 3113-13/24



LC66304A,66306A,66308A

RC OSC Characteristic of the LC66304A, 663064, 66308A
Fig. 9 shows the RC OSC characteristic of the LCG6304A, 663064, 66308A. For the variation range of RC OSC
frequency of the LC66304A, 66306A, 66308A, the following are guaranteed at the external constants only shown
below.
External constants Cext=100pF, Rext=2.7k§2
2.0MHz3fRC=4.0MHz (Ta=—30°C to +70°C, VpD=4.0 to 6.0V)

T.B.DpF must be observed. (See Fig. 9.)

{(Note 10)  The OSC frequency at Vpp=4.0 to 6.0V, Ta=—30to +70°C must be wyit
range (0.4 to 4 3MHz). e

frRe—Rext Characteristic
5 | I

This characgéristic cury
reference énty with

100
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LC66304A,66306A,66308A

Application Development Tools

The programs for the LCE6304A, 66306A, 6630BA 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 LC66304A, 66306A, 66308A microcomputers, the following development tools are prepared:

Hast ccmtrol program
Cro asspn‘?blgr

LCEBE308 0

Evaluation
chip board  \}
{EVABB0/800

SN

User application product circuit board

. Appearance of Applicatio
(1) Program debugging unlt (EVA850/800)

serial data communications interface function be
Apphcatlon programs can be developed, correct‘

(2)

1! St "‘to the 42-pin plug by the output cable, the data

42-p'in connector. If the LC66599 e&aiuatnon itz ¢
d the LCG6304A, 66306A, 6630BA- bound data by the plug.

from the LCB6599 microcompu
There are jumper connectors on
Therefore, using these jumper

Jumpers
Type t type selectlon Power supply to the user application board
g through the evaluation chip board
Jumper name Jumper 2 (J2) ' Jumper 3 {J3)
| Resat 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 circult on OFF Powver supply 10 the user sppli-
the user application board cation board from an independ-
ent power source (from the
evaluation chip board)

\Watchdog timer function
ts 0,1 at the reset ' saloction

P1HL wDC
+hv Port 1 +B8V | Watchdog timer,
“H function
selected
GND Port0 | GND | Watchdog timer
i B function not
selacted

Switch'na

Switch setting
and mode

Switches SW1 to SW8: Pull-up resistor option select
(D 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.3113-16/24



LCB6304A,66306A,66308A

(3} Cross assembler

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

LC663S.EXE LCB6304A, 66306A, Restriction on SB instruction’
66308A (LCBBE308/P308) + LCBEB304A ’
{LCB6599} » LCB6306A/308A
(LCB6E308/P308}
» (LLCB6590)

{4) Simulation chip {For details, refer to the catalog of the LC6G6E308.)
The simulation chip (LCBGESOB) is an EPHOM-contained microc
(WSSEPBOBD) {

ig-assignmeht and functions. The pin
&

@

to be mass- produced.

Pin Asﬁignment

window

42 | PE1/TRB/JE
41 ] PEO/TRA/CE

@ Voo

39 | PD3/CMP3/PGM
38 ] pD2/OMP2
[37] PD1/CMP)
E PDO/CMPQ
E PC3/Vrer
A0/SIIPZD =] B
A1/SOO?P21 U_n_"“ LCBBE30SR 33 ] PB3/PINI/DASEC
A:W/Pzrz ] 32 ) pe2/SERT

12 [57] Psissol
03] 30 ] PBO/SIT
5/PoUTC/P3 14 (73] Psa/inTZ
a8 POUTIPR TS ] P52/A13
WoLD/P33 [T6 27 ] P5I/A12
az/pap [17 ] 2] PS0/All
AP g | [%5] Pa3/a10
ver/TEST 09 (%3] Pa2sa9
Vs [20] 7] FES
ose1 [ 22 ] osc?

No, 3113-16/24



LC66304A,66306A,66308A

Option Data Area and Definition

ROM Area

Option

Relation between Option and Data

2000H

Unused

Fixed at 0

.E-LTIO?“-JE
-+

0SC option

Unused

P1

PO

Level at reset mode

Watchdog timer option

200 1H

P13

P12

P11

P10

Output configuration

P03

P02

P01

POO

Output configuration

2002H

Unused

P32

P31

P30

P23

P22

P21

P20

2003H

P53

P52

P51

1=PU. 0=0D

1=PU. 0=0D

2004H

~a

r\awzD—-r\:wbmmqa—mmammﬂo—mmhmmqo—mw

1=PU. 0=00

Fixed at 0

Fixed at 0

Fixed at 0

1=PU. 0=00

Fixed at 0

No. 3113-17/24



LC66304A,66306A,66308A

LLC6630X 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 DPX, DPY

M : Data memory

M (HL}) : Data memary contents specified by data pointer DPH,DPL
M (XY) : Data memory contents specified by supplementary data poi

M2 {(HL) : 2-word data memory contents specified by data gts iter D
In this case, the accessed data memory area address

sp : Stack pointer
M2 (SP) ! 2-word data memory contents specified b
M4 (SP) : 4-word data memory contents specifie
in : n-bit immediate data
12 : Bit specification
t2
Bit
PCh : BitsBto 11 of PC
PCm : Bits 4 to 7 of PC
PClH : Bits0 to 3of PC
Fn : User's flag

TIMERO : TimerO

TIMERT : Timer1
SIO : Serial
P

P(i4)

No. 3113-18/24



LC66304A ,66306A,66308A

{(HL))

bavwasn AC and MIHL} and stores
the results In M{HL}

€
% Instruction code w2 Status
2o Mnemonics 'E- ° Function Description flogs Remarks
3 DrDeDs0. | DiD:D\ Do [ & | & atfocted
CLA Clear AC 1000000011 |Ac—0 Clears AC. ¥ R %
[Equivalent to LAI 0) faminsuny
DAA Decima! adjust AC in 1100 1111]2]2)]|AC—(AC) +6 Adds € to AC,
addition 00Oy O110 {Equivalent to ADI B}
- DAS Decima!l adjust AC in 1100 11 11] 2] 2]|AC—(AC)+10 Adds 10 to AC.
.5 subtraction 0010}l 1010 {Equivetent to AD1 DAH)
g CLC Clear CF 0001 11101 |1|CF=0 Clears CF.
B
£ |5TC Set CF 0091 11111]|1|CF=1 Sets CF,
c
2 [cMA | Complement AC Doot{1000;1|1!a~TAD)
HID Increment AC 0001{0100|1]|1|[AC—(AC)+1
c
£ [pa Decrement AC ooto| o100 1|1 ]AC—(ac)-1
£ [Rrar Rotate AC right 0001 | 0000 1| 1]|AC—(CF) ACa—(A
':Ei through CF Cn+1) , CF—{ACo)
# | RAL Rotate AC left threugh [ 00001 0001 | 1|1 -
< CF
TAE Transter AC to E 0100
TEA Transler E to AC cl100
XAE Exchange AC with E 0100
EREL Increment M 0001
2 = T
g [om Decrerent M 0010 iBitgacts 1 frogh MIHL).
B | IMDR i8 | Increment M direct 1100 Adds 1 10 Mfig)" ZF, CF
E Iy ls Is 1y
g .
T | DMDR i8| Decrement M direct 1100 Subtregts ¥ trom M(ig), ZF, CF
H Ir le 15 I
E SMB t2 | Set M data bil 0000 Sefs a-bit specified by t1.¢0of MIHL},
g
E | RMB t2 | Reset M cata bit oo1lo Fosats o bit spacified by t1.0 of | ZF
& MIHL.
z
7 Adds togethar the contants of AC
AD Add M to AC 0000 | snd MIHL) in binary end stores the ZF, CF
result In AC,
: - Adds together the contents of AC [2r F
ADDR i8| Add M direct to AC and MIiB) in binary and istores the ¥ C
result In AC,
: Adds together the contents of AC,
ADC Add M to AC with CF MIHL}, snd CF in binary and storas ZF. CF
2 bl the result in AC,
o . f " 7 Adds together the contents of AC
€ ADI 4 :gd immediate data t AC={AC) + 13,12, bo and immediste data In blnary and ZF
E storas the result In AC,
£ Subtract AC f AC—([M(HL)}—{AC) | Subtracts ths contents of AC from zr oF |[CF=DIf
€ SusC wli:lhr(a:i' ° _'('C_g) (HL))—(AC) MIHL} with CF In binary and storss g"l;l'i isn
g the result in AC, o A
§ if thers Is
E E ne borrow.
ik A — Partorms & logical AND opsration | 7p
% ANDA | AND M with AC shan AC-(ACIATMIHL)] betwasn AC and MIHL] end stores
5 store Al the result in AC,
S AC— Performs a logical OR operation
g ORA | OR Mudth A CoIATIVIMAHLY | Latween AC and MIHL) and stores |
& stgre’,ﬂﬁc the result in AC.
Eod o — . Performs e lopical exclusive OR
EXL __.‘5%51:'“" OR AC—(AC) [M{HL}) oparation betwesen AC and MIHU) zF
7] AC then and stores the result in AC.
. — Performs & logical AND opsration | ¢
MPEFL]) (ACIA(M betwesn AC and M{HL) snd stores z
(HL} the result in M{HL},
M({HL}—{AC\V (M Performs a logical OR operation | 7
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4
2 Instnction code ol Status
go Mnaemonics Z S Funcrion Description tags Remarks
s 0:0:004 | D30:0:0n | @ | O affected
= M AT ~ N Compares the contents of AC and | =
CM Compare AC with M 0001 011G T ]IMHL) ~(ACI=1 | Goiv) and  then  sees/resets, the | &7+ OF
carry flag (CF) and 2ero flagdA ZF %,
Comparison relation F | A T
[M(HL})>(AC)
(M(HL)) =(AC}
H (M{HL) ) <{AG
2
3¢l ia [compare AC with 1100 1111|2277, 7ii0 +(ACI+1 | Comparas the oo
B immediate data 1010 hitalily :fi‘.'.'l;“a’é
= ;
2
&
a
E
g
E
o
B
o | CLlia Compare DPy with 1o 111 2)2)2F—1
<] immediate data 1e 11} il (DR =12 12 11 Jo -ﬁts the 2660 Hag
. 250 gaial, or m&b: the
if(DPLY = 1y 1571 £
CMB t2 | Compare AC bit with 1100 1111 2] 2ZF--1 2F
M data bit 1101, 004t if{AC,t
‘ ;_i] o siflag (ZF)H ghey are equal,
> saté the fla # ngt equal,
LAE Load AC and E from 010111100 Loads the Eormnts of M2IHL) into
M2 (HL) tha AC an ® E registar.
LAl i4 | Load AC with immegi- | 1000 |lilztily Losdsimrhadiets data inta AC. 2F ?,.;:ch't:,'—?.'
ate data H ,...
p!unﬂ.nnl
LADR ig | Load AC from M direct 000 ;l&é%aas the contents of M(i8} into | ZF
»,e_s;ioras the contents of AC into
S Store AC 1o M FMUHLL
SAE Slore AC and £ to M2 Stores the contents of AC and the E
(HL) register into M2{HL).
LA reg | Load AC from M(reg) Loads the contents of Mirsgl into | ZF
’ AC. reg is either an HL or X
reg to
HL 0
XY 1
LA reg,! | Load AC from M eg) AC—(M{reg)) Loeds the 00?10&13 of lei&ﬂh) inta l:t 2F ZF status
hen t - accumulator {AC). reg is either an depands on
“ then increment feg” DFL~(DPL) +1 or XY. After loading, increments the Dppfornpy
_E_:. or contents of DP. or DPY. Refer to incrament
B DPy—(DPy) +1 the LA reg instruction for the result.
E raflationship between reg and tQ,
g LA reg. | Load AC J'fom M e& AC—(M(reg)] Loads the contants of Mireg) inwo | 2F EF nact'us
i Byt _ AC. reg is either an HL or XY, After apends on
g D then degrement re DFL—{DPL) -1 loading, decrements tha contents of DPLorDPY
3 or DPL or DPY, Refer to the LA reg decrement
B DP«—{DPy) -1 instruction  for  the relationship result.
e} between rag and 10.
1t 1] (AC)—[M({reg)) Exchanges the contents of AC and
Mireg). reg is sithar an HL or XY,
reg te
HL 0
XY 1
1 (2 |[{AC)—[M[reg)) Exchanges the contents of AC and | ZF 2F status
OPL—{DPL} +1} Mireg). reg is either an HL or XY, depands on
or After exchanging, increments the DPLorDPY
op 0P contents of DPL or DPy. Rafer to incroment
r—(DPy)+1 the XA reg instruction for the result.
) relationship between reg and t0,
XA reg. | Exchange™aC with M 0161 1 1ted |1 |2|(AC)—{M(reg)} Exchanges the contents of AC and | ZF ZF status
D {reg) then decrement 0P —(DPL) -1 Mireg). reg is aither an HL or XY, depends on
E After exchanging, decrements the DPLorDPY
reg or
. contents of DP or DPy. Refer to decremant
DPy={OPy) -1 the XA reg instruction for the result,
relationship between reg and t0,
XADR i8 | Exchange AC with M 1100 (|10 2| 2| (AC—[M(iB)) Enchanges the contents of AC and
direct P PR PR R PR PR Mg,
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Instruction code

‘g ) ¢!l 2 ) o Status
e Mnemenics e Function Description flags Remarks
gd 0,00:D, | D:0:0:00 | & | & affocted
2 LEAI i8 | Load E & AC with 11000110 |2|2/E —lylglsly Loads immediste data i into the E
o immediate data lg Mg dells lg by g ACe=13 13 Iy lg register and the mumulmor!kﬁl%
| ] : L
E|RTBL | Read table data from | 0101 [ 101 0| 1| 2EAC—(ROM{PCh,E, [ Jin weies e conteant of Jowar
3 program ROM ACYH) the AOM dats a1 w0 addrew wow
E contents of the lower 8 b
register and AC.
H ;
5 [RYBLP |Read lable datafrom [ 01 01| 1000 | 1] 2|Port 45— Fien, isons the x:ﬁm q:ul:;-":
E program ROM then (ROM(PCh, E.AC)) | W' nom ders wt o dri?luclrid
-

oontents of the (owe.

output 10 P4,5

Data pointer manipulstion instructions

LDZ i4 |Load DPuwithzeroand| 01 1 QO |1alz b la) 1 | 1 | DPu—0
DPL with immediate DPL—Ialz 13
data respectively

LHI i4 [ Load DPw with
immediate data

11
00
LLI i4 | Load DP. with 11
immediate data 00

QO[T 1112 (2]|0Pu=DLililils
00 [yl Iy le .

oo

0

1111 [2]2[DPi—hLilalily
Iy iz Iy Iy

1
O 0000 2 2 DPH'—hlslsh
1

LHLI i8 | Load DPw, DPL with 110

immediate data Ly g bs Lo Q2 0z 1y 1o DPee=l312ly Ig
LXYl i8 | Load DPx, DPy with 1100|001 0]2]2|DPa—I7lals]

_ immediate data Iy lgls La|ladbe ) Lo DPy— Iy 13 lr

IL Increment DRy poo1|000Q1|1]1 ZF
DL Decrement DP, go10| 0001171 ZF
Iy Increment DPy gooljoo11 ZF
DY Decrement DPy go10 IF

Trangfars the contents of the

TAH Transfer AC to DPy
" nccufnulntor (AC} to the DPH,

THA Transfer DPn to AC

,}‘ranllm the contents of the DPH 1o | ZF
he AC,

XAH Exchange AC with DPu Exchanges the contents of the

accumulator {AC) and the DPH,

TAL Transfer AC to DPL Trensfors the contents of the
sccumulator (AC) to the DPL.

TLA Transfer DP, to AC Transfers the contents of the DP to | ZF
the accumulstor [AC).

XAL Exchange AC with DP Exchanges the contents of the AC

and DPL.

TAX Transfer AC to Transfers tha contents of the

accumuiator {AC) to the DPX.

TXA AC—(DPx) Teansfors the contents of DPX to the | ZF
AC.

(AC)—{DPx) Exchanges tha contents of tha AC
and DPX,

DPy—(AC) Transfers the contents of the
sccumulator (AC) to tha DPY,

AC—(DPy) Transfory the contents of the DPy to | 2F
the AC,

(AC)—(DPy) Excharges the contants of the

accumutator (AC) and the DPY,

§ : nangmng | L[ 1| Fre1 Sets a flag specified by nd.
15w 0011 [mnmme | t]1]Fr—0 Rosets a flag spocified by n4. IF
H

1110 |PuPuPsPy| 2 | 2 [ PCI12+PC12 Jumps to an eddress specified by When
H PC11=0—Pu~Po | immedists data P ~ Po in the e aly
H PiPsPsP. | PaPsP Py current bank. sftor the
o BANK
89 instruction,
%g PC12+(FC12L
EE|JPEA | Jump to the address 0010|0111 1]|1|PCIZ-PCB-PCI2~ |Jumm to ma -EES -m'f-:d_gg the
3£ stored at E and AC in PC8 PC7~4~—(E) cumuf‘mr [A ih m ropl

ac-
aced
PC3-0-—(AC} the contenti of bits of the

the current page program cou ntir
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=
% Instruction code | ,, [ w . Status
2 Mnemaonics £l Funetion Description fiags Ramarks
5% 0:DeDs0, | D000, @ | & affected
CAL Call subroutine 010! |0PwPsP| 2] 2PC1291--0 Calls a subroutine.
addr PC10~0— P s ~P,
P1PsPsPy | PaP2P Py M4{SP)—(CF, ZF,
PC13-0)
SP—{5P)-4
czP Call sudroutine in the 1010 | PPPPo| 1| 2 |PCI2~6,PC1~0—D
addr zero page PC5~2+w Py~ Py
M4{SPy.—(CF, ZF,
PC13~0}
5P~5P-4
BANK Change bank 0001 (1031111
g : w
g PUSH [Pushregon M2(SP) [ 1100 [ 114110 2]2|M2(5P)—(reg) :{%";H"’,ﬁ""“"m
E reg 1111 1iie O SP—(SP)-2 : ffack poinié
£ -
£
&
F}
[
o
2
|
€
3
2
P P 1t o tha M215P) snd
POP reg o reg off M2(SF) i : ? g i .1 .l é 2|2 Inkreisean the :_gmt;:l of the sk
hile 24ASP| by T end Wedk'the contents of M2
taCiiren. Fioter 16 the PUSH reg lestruction
the rilitionship befwayd 110 sd rig.
RT Return from subroutine [ 0O O 1| 1200|112 Ratirne axseutioh frim & subrawtine or intvrrupt
proowuing rousine Back to the routing that called
R. The conteriis af tha cacry Hig (CF) and ters flsg
(2P arw nggirardmed Trom the stack sree.
RTI Return from interrupt 0001|1101 Raturnyansiution fram s subrouties or Inwrrpt | ZF, CF
routine procasiingrouting back o the routine thet culled
R, THs contents of tha carry flag (CF and xero flsg
1z :f‘ Htemed from tha rieck area.
BAL2 Branch on AC bit 1101 ranafers sxscution to 6n oddress
addr PIPPsP, specifisd by the contents of P7 1o PO
in the current pege if a bit spacified
4 by immediate data t1t0 of AC i 1
{program branch},
BNAL2 Branch on no AC bit 1001 Transfers eaxscution to an address
addr g spacified by the contents of P7 to PQ
in the current pepe if a bit specified
by immadiate data t1t0 of AC s O
{program branch),
BMLt2 Branch on M bit Transfers execution to an address
addr spacified by tha contents of P7 to PO
HIMCHL) in the current page if & bit specified
( + | by immediate data t1tp of MIHL) Is
. t2)=1 1 {program branch},
BNMt2 | Branch on no M bi PC7~0—P;P¢PsP, | Transfers execution to an eddress
addr PyP; P P, | sPecified by the contents of P7 to PO
HIM(HL in the current page if a bit specified
i( ' | by immediate dats t1tp of MIHL) is
t2)=0 0 (program branch).
BP12 PC7~0—P;PyPsP, | Transfers execution to an address Used to
addr PiP; PP, | specified by the contents of P7 to PO fapipylate
= H(P(DPL} in the current page if a bit spacified contro
8 t2]=1 1Py immadiete data t110 of the port rngmoudlf
B )= accessed by DPL is 1 (program fabai tely
2 branch), Tur tl
] AN
£ mstmction.
s lnl ()
[ the intsmal
] control
© oSt be
naéabh.
10Lita| 2] 2 1PC7~-0—=P:P4PsP, Trentaes enscution to an sddress soucifisd by the Same as
PiPiPiFy PapepiPy | S G s e =
if(P{DPL), | weccmmsad by DPL s O (program branch,
t2)=0
1101 110¢]2]|2 PCT~0—P1Ps Py Py Traateen l:o:;lm;;nmnn wpecitied by the
3 L In the e
PiPsPsPy | PaP PPy _':(!gF?)PITD :.:m:u; Tu ey Heg (GFD 1’7;;'”'::
i = brenchl.
1001 1100)] 2|2 ]|PC7~0—P3PsPsP, Trecatern |:-:'ui°ﬂ|n = addres wecitind by the
ebAtinty in
PiPsPsP. | PaF PPy S(Ig;;izo concent of uu‘:.:: ﬂ-:h.::;:”i:.:'l':r:gr:
= wnohl.
BZ Branch an ZF 1101 1101 2] 2]|PCT~0-~P1P,P3P, Treten l:m:-,nim 10 an e wpecifing by the
agr PIBWPSP. | PiPiP1Po PaPyPyPy | 2o sl E) m rD i e sumnd s s
il(ZF)=1 brench).
BNZ Branch on no 2F 1001 1101 2 2 [ PCT~0+ P; F; F'5 F'4 Tryratyn l:(l:ulloﬂ W oA address wpecified by the
thh 7 PO
addr PiPsPsPy | PoP2P Py :;:;)Plg" 3....)? at e te rr.q'h.lz:mi:"nhlu::n:
= beanch).
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STopqw’

[
.% Instruction code wls Status
H Mnemonics g_ ] Function Description flags Remarks
g?ﬂ__ D:D¢Ds04 | D10;0:0y | & | & affected
. | BFN4 Branch on [lag bit 1111 nmning| 2| 2| PC7<0P1PyPyP, Trnnsff:;sb-xo:unun o a'f'pi:-dd"p’é
specifisd by the contents o 10
5[ addr P1PsPsPy | P1PaPPe 5’§'p’_p1° in the current page if the cofitent:gf
| if(Fn)= tha flag specified by n3n2hd1p0.
E Tha fieg is one of tha 16 {$agy’
= | BNFnd | Branch on no flag bit 1011 |nangnyng| 2 | 2 | PC7=0~—P:PePsP, Transfers exgcution 10 af address
g addr . PiPePsPy | PaPiP Py P,P,P P, | toecified by the contentsl PT ¢
- {iFajmQ | M the curmnt page, A the con
s HFNY=0 | the fiag specified By A3n2n1n
The fiag is ona of ﬂw 16 flags
IPO input port O to AC 0010 00C0C| 111 [AC~(PD) 1
P Input port to AC 00LO0|011011]1|AC—(P(OPL)) i gontents af f
1 BCCUR
1PM Input port to M 0001 1001 (1] 1 {MHL—[P{DPL)]
IPDR i4 [Input port to AC direct | 1 100 | 11112 2|AC—{P{i4})
0110 Islzhle
1P45 Input port 45t EEACI 1100 | 11 11]2|2]E —(P(4})
respectively 1101|0100 AC—(P(5})
2 P Output AC to port 0010|0101 P(DP ) (A} ¢ pecumu-
2
i} Y
2 | OPM Quiput M Lo port 0001} 1010 ) contanty” of the MIHLI)
_E ‘poiccesied by D}‘ L.
g OPDR i4| Outpul AC to port 11001111 uts the contants of the sccumu-
3 dire ¢t 0111 (ls1znhle iatorACH to ubaﬁ sccamed by id.
b )
5 [0Pa5 | Outpul E, AC 10 port 11060 b1t Cutputs the Tontants of the E
a R register aﬂd saccumutator {AC) 10
E 4.5 respectively 1101]0101 _fpomdnndsmpoct-wlv
SPB t2 | Set port bit D000 | 10ttt Sats 4 bit tpecified by immediate
dntgj’ 10 of & port accessed by DPL.
RPB t2 | Reset port bit me: a bit specified by immediate | ZF
ath t110 of a port accessed by DPL,
P
ANDPDR| AND port with Performy : togice ANn'mr:io;ﬂmmm m; ZF
N . . contents of & " i
i4, p4 | immediate data then Immadiats umﬁlzlmm atpun ::: rewiag
output product to the por.
QRFPDR | OR port with immediate Parformt o'lno‘vci OR opsration berwesn e | ZF
. contents of a itied by PJ PO and
i4, p4 | data then output imediets Guca TIEITI0 wag sty the rmciond
wum to the port.
- Writes the contents of the M{HL) and
WTTMO | Write timer O \AGQM(MZ(HL)]' the sccumulator [AC) to the timer O
& ) meload register.
P E — Writes the contants of the E register
WTTML | Write timer 1 ?MERI (E). (AC) and the accumutator {AC) tw the
timar 1 reload register.
: i — Reads the contents of the timer O
g RTIMO | Read timer O Mzgr?;én';? counter into tha M2{HL} end ths
% ( accumnulator (AC),
H — Foads the contents of the timer 1
E RTIM1 Read timey E AC—(TIMERL) counter into the E registar and the
E accumulator (AC)H
B | sTARTO 2 | Start timer O counter | Starts the timer Q counter oparation.
E START1 Z | Start timerl counter | Starts the timer 1 counter operation.
[

2 | Stop timer 0 counter | Stops the timer O counter operation,

2 | Stop timerl counter Stops the timear 1 counter opearation,
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E IAstruction cods |z Status
5 Mnemonics -'; ] Function Description 1lags Remarks
Eg C:DeDs D | D40:D10s | @ 6 alfacted
MSET Set Interrupt Master 1100/ 1101 2| 2][MSE-1 Sats the interrupt master snable flag.
Enable Flag cL01j000Q0
MRESET | Reset Interrupt Master | 1 100 | 1101 | 2| 2 |MSE-0
Enable Flag 1001|0000 flag,
w | E{Hi4 Enable interrupt high 110017101 | 2] 2 |EDIH—~{EDIH}Vi4 Sets the interrupt
K] 101 il
1]
-E EILig Enable interrupt low 1100 (1101 | 2|2|EDL—(EDILIVi4
.E 100 |:| |: |1 |0
g —
5 DIH 4 Disable interrupt high 11001101 2| 2 | EPIH—{EDIH) A4
¢ 1001 (Lhilalle
&
E DILi4 Disable intarrupt low 1100 101 2] 2|EDIL—(EDIL) AR
E 1000 (13136 1
WTSP Write 5P 1100 1111|271 2|(8SP—{E),{AC)
11011010
RSP Read SP 110011111 2(2][EAC=(SP)_
110111011
E | HALT | HALT 1100
g 1101
2
%Eg HOLD | HOLD 1100
Iﬁg 1101
.. | STARTS | Start serial 1/0 1100
g 1110
[= =
] ‘ - Writes' thd contents of the E register
06| WTSIO | Write serial 1/0 1100 faccamulator (AC) 1o the SIO
2‘-‘125 1110 §
K} e
= )  Hegds the contants of the SIO
[ RSIO Read serial 1/Q 1100 “retiister into the E register ond the
1111 Jsccumulatar {AC),

- Adummy instruction that is coded
2| NOP No operation 00H and has no effect when executsd,
o Just one machine cycle signsl raaches
5 the CPU.

-Eg SBi2 Select bank Selects memory banks.
5.

goptained herein are intended for use in surgical implants, life-support systems,
ledr power control systems, vehicles, disaster/crime-prevention equipment and

nd distributors and all their officers and employees, jointly and severally, against any
d all glaims and fitigation 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
atiol on SANYQ ELECTRIC CO. LTD, its affilates, subsidiaries and distributors or any of
ir dfficers and employees jointly or severally,

i

N -
® Informatish (including circuit diagrams and circuit parameters) herein is for example 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
third parties.
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