mrdering number: EN 31128

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, 66308BA are 42-pin package type CMOS 4-bit single-chip microcomputers. They contain
a ROM, a RAM, 1/O 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 8 interrupt sources with 8 vector addresses.

Features
{1) On-chip 4K-byte/6K-byte/8K-byte ROM, 512x4-bit RAM
(2) Instruction set with 128 instructions common with the LCBE5XX series
(3} 1/0 ports ---- 36 pins
{4) B-bit serial interface ---— 2 lines {16-bit cascade connection available)
(5} Minimum instruction cycle time --- 0.92us (4.3MHz external clock input mode)
{(6) Powerful timer function and prescaler
12-bit timer-used interval timer, event counter, pulse width measurement, burst pulse output
8-bit timer-used interval timer, event counter, PWM output, burst pulse output
12-bit prescaler-used time base function
{7) Powerful B-source B-vector interrupt function
External interrupt: 3 sources, 3 vector addresses
Internal iterrupt: 5 sources, b vector addresses {timer: 2 sources, serial 1/0: 2 sources, prescaler)
{8) " Flexible 1/0 function
Comparator input, 3-level input, 20mA drive output, 15V breakdown voltage, pull-up/open drain selectable by
option
(9) Runaway detection function {option)
(10) 8-bit input/output function
(1NYHALT/HOLD mode-used power-down function
(12)Package: DIP42S, QFP48E (QIP48E)
(13) Evaluation L.SI: LCE66599 (evaluation chip) + EVAS50/800-TBA630X, LC66E308 {microcomputer with EPROM)

Series Lineup

Type No. Pins ROM capacity RAM Package Remark
capacity

L C66304A/306A/308A 42,48 | 4K/6K/BKB 512W D1P42S, QFP4BE Available
LCE6354A/356A/368A 42,48 | 4K/6K/BKB 512w DIPA2S, QFPABE Available
|.C663545/3565/36588 44 4K /6K /BKB 512w QFP44M Under development
LCGBE308 42,48 | EPROM 8KE 512W DIC42S, QFC48 Available

with window
LCB6P308 42,48 | OTPROM 8KB 512w DIP42S, QFPABE Available
LCB6404A/406A/408A 42,48 | AK/6K/BKB 512W DIP425, QFP4BE Available
LCE6E408 42,48 | EPROM 8KB 512W DIC42S8, QFC48 Available

with window
LCB6P408 42,48 | OTPROM BKB 512W D{P425, QFP48SE Available
LC66606B/5088/512B /5168 64 BK/BK/12K/16KB 512W DIPB4S, QFPB4A Available
LCBE556A/558A/562A/666A 64 BK /8K /12K /16KB 512W DIP64S, QFPB4E Available
LCH6354B/356B /3588 42,48 | 4K /6K /8KB B12W DIP42S, QFPABE Available
1.C665668 /5588 64 BIK/BK 512W DIPB4S, QFPE4E Under development
LCE6562B /5668 64 12K/16K8 512W DIPE4S, QFPBAE Available
LC66ES16 64 EPROM 16KB S512W DICe4S, QFC64 Available

with window
LCEEP516 64 OTPROM 16K8 512w DIPGAS, QFPFG4E Available
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LLC66304A,66306A,66308A

Package Dimensions 30258 ' Pin Assignment
{unit : mm} DIP425
S
pec [7]C a7 | PE1/TRB
o PO [ 2] 7] PE0/TRA
Po2 [3
O 00 : A0 Veo
pos [ 2 [ 38] PD3/CMP3
P10 |5 38 ] PD2/CMP2
pi1 8 37 ] PD1/GMPY
U OTtrtJ P12 [ 7 36 ] PDO/CMPO
P13 B [35]) PC3/ Vaerr

s10/P20 [97] LC66304A (311 Fe2s vacre

THIT soo/p21 [10 tggggggﬁ [33] PasPIN
. SoRo/P22 [O1 32} pe2/50K1
NToP23 [0z [31] P61/501
1.78 TIP3 3] 30] Pe0/sIT
pouTo/P31 17 29] P53/INT2
PoUT1/P32 [15 28] ps2
SANYO : DIPgzs  ovoPe O] [Z7] psi
pao [07] 26 ] PSO
par [18 [ 5] P43
TEST [19] 7] Paz
ves (0] E RES
osc1 2] 221 0sc2
Package Dimensions 3156 Pin Assignment
(unit : mm)
QFP48E(QIPABE)
17.2 AR e~
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= | N g —_ ~ -
. 1 015 pEEPFPspErYse
@ . £ 5 T HHHHH OO HO
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= :_L;: PEQ/TRA RES
o © o Ly PE1/TRE 0802
I = WG LC66304A \e
= 2 = = N LC66306A No
::=: POD LC66308A 0sc1
— [t POY Vss
B = 1
= = PO2 TEST
Po3 Pal
P10 P40
= 0.35 2.70 0.1 12 3456 78 310112
. [(HHHHHHHHHHH
s o 083503
Tiopg=agbigl
S Q= O =0
28 [EEESE]:
o REREEE
;é: SANYO : QFP4BE(QIP48E)
=

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
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LC66304A,66306A,66308A

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 10 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 VDD hasrisen to a
point where the CPU can
operate properly.

Pin Name 1/0 Functions Qutput Driver Type Option During Reset
POO /0 fnput/output common port P00 | *Pch: Pu MOS type +With PuMOS | Hor L
PO to PO3 *Nch: Sink medium or Nch OD {option}
P02 - 4-bit and single-bit input/out- current type output
PO3 put «Output level

*P00 to PO3: Provided with during reset
HALT mode -
control function
P10 1/0 Input/output common port P10 | «Pch: Pu MOS type +With PuMOS | Hor L
P11 to P13 *Nch: Sink medium or Nch OD {option)
P12 + 4-bit and signle-bit input/out- current type output
P13 put - Output level
during reset
P20/S!0 1/0 Input/output common port P20 | «Pch: CMOS type CMOS or H
P21/S00 to P23 *Nch: Sink medium Nch OD out-
P22/5CKD - 4-bit and single-bit input/out- current type put
P23/INTO put ++15V breakdown
+P20: Common with serial input| voltage at N¢ch OD
Sio _configuration
+P21: Common with serial out-
put SO0
-P22: Common with serial clock
SCKO
-P23: Common with INTO
interrupt and timer G-used
event count, pulse width
measurement input
P30/INT1 /O 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
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 1 HOLD mode control input

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

Continued from preceding page.

Pin Name

1/0

Functions

ware-selectable.

Cutput Driver Type Option During Reset
P40 1/0 Input/output port P40 to P43 *Pch: Pu MOS type -With Pu MOS H
P41 » 4-bit and single-bit input/out- ; +Nech: Sink medium or Nch OD
P42 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 /0 Input/output port P50 to P63 +Pch: Pu MOS type «With Pu MOS H
P51 +4-bit and single-bit input/out- | «Nch: Sink medium or Neh OD
P52 put current type output
PB3/INTZ + 8-bit input/output with P40 to | - +15 breakdown
P43 voltage at Nch OD
+8-bit output of ROM data with | configuration
P40 to P43
- P53: Common with INT2
interrupt request
P&0/SI1 /0 | Input/output common port P60 | -Pch: CMOS type +CMOS or H
P61/S01 to P63 -Nch: Sink medium Nch OD out-
P§2/SCK1 + 4-bit and single-bit Input/out- current type put
PE3/PIN1 put ++15V breakdown
*P60: Common with serial input| voltage at Nch OD
SN configuration
*P61: Common with serial out-
put SO1
-P62: Common with serial clock
5CK1
+P63: Common with event
counter input of timer 1
PC2/VREFO 1/0 Input/output common port PC2 | *Pch: CMOS type *CMOS or H
PC3/VREF? to PC3 *Nch: Sink medium Nch OD out-
* 2-bit and single-bit input/out- current type put
put
-PC2: Comman with VREFO
comparator comparison
voltage pin
+PC3: Common with VREF1
comparator comparison
voltage pin
PDO/CMPO 1 Input-only port PDO to PD3 Normal input
PD1/CMP1 * The comparator input is soft-
PD2/CMP2 ware-selectable.
PD3/CMP3 *The comparison voltage of
PDO is VREFO.
*The comparison voltage of PD1
to PD3 is VREF1.
* The comparator is specified in
units of PDG,PD1, (PD2, PD3).
PEQ/TRA | Input-only port Normal input
PE1/TRB *The 3-level input port is soft-

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

Continued from preceding page.

0sC1 Pins for externally connecting +Ceramic
0SC2 R, C or a ceramic resonator for resonator
system clock generation, 0SC, RC
For the external clock mode, the OS5C, or ex-
OSC2 pin is left open and the ternal clock
0OSC1 pin Is used for input.
RES System reset input pin
« When the RES is brought to L
level at P33/HOLD=H, the
CPU is initialized.
TEST CPU test pin
Connected to Vgg at the operat-
ing mode
VDD Power supply pins
VS§S
Remarks: Qutput with Pu MOS —meeeeemieeeeeeeee Output with pulf-up MOS transistor
CMOS output ----- Complementary output
OD output «rmsemeermememms oo

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

No. 3113-6/24



LCE66304A,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 output levets may be selected in a group of 4 bits during

reset by option

Option Name

Conditions, etc.

1. Output during reset: “H"’ leve}

All of 4 bits of ports 0, 1

2, Output during reset: “L" level

All of 4 bits of ports ©, 1

{2} Oscillator Circuit Options

Option Name Circuit Conditions, etc.
1. External * Input: Schmitt type
clock
0SC1
I
2. 2pinRC * Input: Schmitt type
0sC
3. Ceramic
:;;gnator cl 0SC1
Ceramic 5 z
resgn at-OI r OSDC 2
c?

{3) Watchdog timer option

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

{4) Options of port output configuration

For each port of PO, P1, P2, P3 (except P33/HOLD), P4, P5, P8, 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
ype outp s

DSB

_’? Output data
i | );-Input data

P2, P3, P5, P6: Schmitt input

2. Output with
pull-up
resistance O~

g

Output data

Input data

P2, P3, P5, P6: Schmitt input
CMOS output (P2, P3, P, PC)or
Pu MOS output (PO, P1, P4, PB) is
selected according to Pch Tr drive
capacity.
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LC66304A,66306A,6630BA

Main Specifications
(1) Absolute Maximum Ratings at Ta=25°C, V§g=0V

Parameter Symbol Applicable Pins, Remarks Conditions Limits Unit | Note
vgﬁiamum Supply VDD max VoD —0.3t0+7.0 Y
Input Voltage Vi) £2 P3lexcept P33/HOLDI}, —0.3t0+15.0 v 1
P4,P5 PG
VIN{Z) Other inputs —0.3toVoo+0.3 \% ?
Output Voltage | VouT(l) P2 P3lexcept P33/HOLD), —0.3t0+15.0 vV 1
P4,P5,P6 :
VouT(2) Other outputs —0.3toVpo+0.3 V 14
Qutput Current | |oN PO,P1,P2,P3{except 20 mA
per Pin P33/HOLD),PC,P4
P5,P6
—tor(1) PG,P1,P4PS ? mA 4
0P P2,P3lexcept P33/HOLD), 4 | mA | 4
P6,PC
Total Pin Current | = lon{1) PO,P1,P2,P3lexcept 75 mA 3

P33/HOLD},P40,P41

Zlon(?) P5,P6.P42,P43 PC 5 mA 3

—Siop(1) | POP1,P2,P3lexcept 25 | mA 4
P33/HOLD),P40.P41

—S lor(2) | P5.PE.PAZPAIPC P

blowaney e | g max Ta=—30 to +70°C DIP 425 (QFP 48E) 600 (430} | oW | 5 |

Qggpa:irg?ure Topr —30t0+70 o
E:?ll;apgeerature Tstg —85t0+125 C

{Note 1) Applicable only when the open drain output type is selected. If other type than the open drain output is
. selected, the specification indicated in the column for other pins applies.
(Note 2) For OSC input/output, up to self OSC leve! is allowable.
{Note 3) Sink current
{Note 4) Source current {applicable only when the pull-up output type or CMOS output type is selected)
{Note 5) Reflow soldering is recommended for QFP packages.
Please consult your local representative for information on solder-bath immersion of the device.

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

Limits 2
Parameter Symbol Applicable Pins Conditions - Unit | &
VoD{ V) min typ max z
Operating Voltage | VDD VoD 4.0 5.0 §.0 v
Data Retention Voo(H) | Voo HOLD mode 1.8 5.0 v
Voltage .
"H*".Level ViH(1) P2,P3(except P33/ Qutput Nch Tr OFF | 4.0105.0| 0.75V0D +13.5 v 1
Input Voltage HOLD}, P4,P5,P6
“|vimiz) ! P33/AOLD, RES, Output Neh Tr OFF | 4.0105.0| 0.75ve0 VoD v |2
0sC1
ViH(3) PO,P1,PC,PD,PE Output Nch Tr OFF | 4.0t06.0| 0.7VDD VoD v 13
VIH{4) PE J-level input mode | 4.(to6.0| 0.8V00D /oD Y

Continued on next page.
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LCE66304A,66306A,66308A

Continued from preceding page.

Limits

Parameter Symbol Applicable Pins Conditions Unit '3
VoD(\V) min typ max =z
“M"-Level Input | VIM PE 3-level inputmede | 4.0w06.0| 0.4VDD 0.8voo Y
Voltage
ﬁ‘opmn\?gimgge VCMM PC2,PC3,PD Comparator input | 4.0t06.0 1.0 Voo—1.5( V
Range mode
"L Level Input | VIL(T) P2,P3(except P33/ [ OutputNch TrOFF | 4.0wb.0| VSsS 0.25vo0 | V |2
Voltage HQLD}, P6,PB,
RES,0S5C1
ViL(2) P33/HOLD 1.8 Vss 0.25vo0 | V
t06.0
ViL(3) PO, P1, P4, PC, Output Nch Tr OFF | 4.0t06.0] Vss 0.3voo | vV |3
PD, PE, TEST
ViL(4) PE 3level input mode | 4.0w06.0| Vss 0.2voo Y
fF)Derating fop 4.0106.0 0.4 4.35 MHz
i (Teve) (10) (0.92) | (us)
Cycle Time)
Frequency fext 0sci See Fig. 1, The 0SC1{ 4.0t06.0 0.4 4.35 MHz
is used for input and
the OSC2 is left
- open. {O5C option:
_ﬁ External clock input)
.%‘
é Pulse Width | textH See Fig. 1. The O5C1[4.0to6.0 70 ns
o textL is used for input and
2 .
=3 the OSC2 is left
v open. (OSC option:
a External clock input)
Q
£ [Rise/Fall | text® See Fig. 1. The OSC3 4.0t06.0 30 ns
X | Time textF is used for input and
w the QSC2 is left
open. {0SC option:
External clock input)
w| oSt fcr 0SC1, 0SC2 Sea Fig. 2. | 4MHz|4.0t06.0 4.0 MHz
& | B|Frequency
2 ~9‘E 0sC i :
S |EE LCFS Fig. 3 4MHz [4.0106.0 10 ms
O | 8 2Stabilizing
L.
8 (O |period
3 | External Cext 0SC1, 05C2 see Fig. 4. 4.9106.0 100 pF
Constants 2.7
for RC 0sc_| Rext : k@
{Mote 1) Applicable to pins of open drain type. For P33/HOLD, VIH{2) applies.
P2, P3, P& of CMOS output type cannot be used as input pin,
{Note 2} Applicable to pins of open drain type.
{Note 3} When PE is used for 3-level input, VIH{4), VIM, ViL(4) apply. PC of CMOS output type cannot be used as

input pin.
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LC66304A,66306A,66308A

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

Limi w
Parameter Symbol Applicable Pins Conditions i Unit | ©
Voo (V) min typ max z
“H*-Level Input | IH{1) P2,P3 (except P33/ |ViN=13.5V 4.0tw0b.0 5.0 uh |1
Current HOLD), P4,P5,P6 Qutput Nch Tr OFF
hH(2) PO, P1, 0OSC1, VIN=VDD 4.0t06.0 1.0 TS
RES, P33/HOLD Output Nch Tr OFF
li4{3) PC2,PC3,PD,PE VIN=VDD 4.0t06.0 1.0 wh |
Output Nch Tr OFF
“L" Level Input  [lIL(1) Inputs other than VIN=YVSS 4.01w6.0] —1.0 ph 2
Current PC2,PC3,PO,PE Qutput Nch Tr OFF
he (2} PC2,PC3, PD, PE VIN=VSS 4.0t06.0] —1.0 uho| 2
Qutput Neh Tr OFF
“H"-Level Output | VORIT) | P2, P3 {except P33/ [(OH=—1mA 4.0t06.0]Voo=1.0 Vo3
Voltage HOLD}, PG, PC -
loH=—0.1mA 4.0to6.0}VDD—0.5 v |3
\/CH{Z} | PO, P1,P4, P5 [oH=—200 A 4.5 2.4 vV 1
FoH=—130 A 4.5105.5|voo—1.35 V
Qutput Pull-up I2e) PO, P1, P4, P5 VIN=VS5 6.0 —1.6 mA | 4
Current
“L-Level Output VOL(1} | PO, P1,P2,P3, P4,  [lOL™1.6mA 4.0t08.0 0.4 v
Vaoltage P5, P8, PC
{except P33/HOLD) )
vou(2) |PO.PLPZPIPAPE, 15 —10ma 4.0t06.0 1.5 Y
P6{except
. P33/HOLD)
Output OFF-State |loFF(1) | P2,P3,P4,P5,P6 VIN=13.5V 4.0t06.0 5.0 4A B
Leakage Current  |ycc0) | pg, p1, PC VIN=V0D 4.0t06.0 1.0 uA | B
Comparator Offset | VOFF PD Vin=1.0v 4.0106.0 x50 +300 my
Voltage toVOD—1.5V
Hysteresis VHYS P2,P3,P5,P6,RES, 4.0106.0 0.1voDo v
B | Voltage 0SC1 {RC.EXT)
b
g “"H™. Level Vit H 0.5vop 0.7%vo0 | V
® | Threshold
5 Voltage
g "L Level Vi L 0.25Voo 0.5voo v
é Threshold
Voltage
RC 0SC frc 0SC1, 05C2 See Fig, 4. 4.0w6.0| 2.0 3.0 4.0 MHz
Frequency C=100pF = 5%
R=2.7k§2X1%

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

Continued from preceding page.

Limits
Parameter Symbol Applicable Pins Conditions : Unit | £
Voo(\V) min typ max z
Cycle 3 | tekey SCKD, SCK1 Timing of Fig. 5and | 4 (Itof.0 0.9 HS
Time | £ timing load of
f_:‘.; Fig. 6. 4.0t06.0 2.0 Teve
oa
¥ [Lrw 8 ok 4.016.0] 0.4 us
5 | Level £
= | Pulse )
o —a KH
3 | wiown 33 | 4.0t06.0 1.0 Tcve
Rise/ . | TCKR 4.0wb.0 0.1 us
Fall 3.
Time 3 | texe
- Data Setup tICK sSio, s Timing of Fig. 5, 4.0tw06.0 0.3 uS
2 Time specified for
= SCKO, 5CK1 rise
2 | Data Hold tCK ] 4.0106.0| 0.3 uS
&4 Time
Qutput Delay | [CRO 500, sO1 Timing of Fig.5 and [ 4.0106.0 0.3 us
5 Time timingload of Fig. 6,
g specified for SCKD,
C_J SCK1 fall (1)
el
5
w
SR | LIoH INTO Fig.7.| * Conditionunder 1, .45 2 Teve
Level Pulse |10, which the INTO
2 | width interrupt is
g idth at accepted
£ | INTO » Condition under
2 which the event
8 counter/pulse
5 width measure
a input by timer
- 0 is accepted
v [R——
5 llgt%r{l-!m tiH INTT, TNT2Z » Condition under 2 Teve
"I-f"l“L"- L which each
hﬁé%%‘;'“ interrupt is
Other than accepted
INTO
S L {PINH PIN1 . Co?dition under 2 Teye
Level Pulse tRINL which the event
Width at counter input
PINT by timer 1 is
accepted
HHY L tRSH RES + Condition under 3 Teve
Lefvel Pulse tRSL which a reset
Width at is caused
RES
Comparator TRS PD Fig.B. 4.0t06.0 30 us
Response Time
Current oo op | VDD 4MHz ceramic 4.0w06.0 45 8 mA
Dissipation at resonator OSC
Qperating Mode
4MHz external 6.5 1" mA 6
clock
RC O5C 4.0 8 mA

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

Continued from preceding page.

Lirits @
Parameter Symbol Applicable Pins Conditions - ‘Unit | ©
VoD (V) min typ max z
Current IoDHALT | VDD 4MHz ceramic 4.0106.0 1.0 2.5 mA
Dissipation at resonator OSC ‘
HALT Mode
° 4MHz external clock 2 3.6 mA
RC OSC 1.2 25 mA
Current IDOHOLE: | VEO 1.8106.0 0.01 10 wh
Dissipation at
HOLD Mode

(Note 1) The input/output common ports are of open drain output type with output Nch 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 Nch 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.

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

(Note 5) Open drain output type and output Nch transistor OFF.

(Note 6) Reset mode,

| osc (0sc2}

External clock OPEN

1 /fext

Fig. 1 External Clock Input Waveform

Yoo
/ _ __ Lower limit of
l J R S operating VDD
0sC1 05C2 A oy
—{0— N
—i0 AT
c1 = aramic L c2 L
Immnmrl L Unstabilized Stabilized OSC
0SC period
RS
Fig. 2 Ceramic Resonator OSC Circuit Fig. 3 OSC Stabilizing Period
o | 4MHz(Murata) | C1 |33pF£10% |
22 | CSAL00MG co |3prii0% | osci _osc2 |
KE8I 4 M (Kyocera) | C1 [ 330F£10% I |
WE=! kBRA.OMS C?2 | 33pF£10% Coxt Rext
28 | 4Mhz(Murata)CST4.00MG i
6
533 4 MHz(kyocera) KBR-4 OMES Fig.4 RCOSC

Table 1 Ceramic Resonator OSC-Guaranteed Constants

No. 3113-12/24



LCB6B8304A,66306A,66308A

ICKE Y
LCKR
WKL | tCKH | -_1(:.-(!-'
SCKD ¢.75voo linput)
SERT 0.25vop linput} voo— 1V {output)
0.4voo loutput) -
‘ TiCK | TCed TEST
point
510 3 0.75Voo
St y 0.25VoD
1cko
500 — voo— 1
501 -~ 0.4Voo

Fig. 5 Serial Input/Output Timing

tioN

L thn

0.75Voo

0.25Von

tPINL !
tASL

Fig. 7 INTO, INTT, INTZ, PIN1, RES Input Timing

Vin
VAEF \/ Vorr
Vi VorF
Comparator
Output data
Trs

Fig. 8 Timing of Comparator Response Time Trs

R=1kQ

l C=50pF

Fig. 6 Timing Load
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RC OSC Characteristic of the LC66304A, 66306A, 66308A
Fig. 9 shows the RC OSC characteristic of the LC66304A, 66306A, 66308A. For the variation range of RC OSC
frequency of the LC66304A, 66306A, 66308BA, the following are guaranteed at the external constants only shown
below.

External constants  Cext=100pF, Rext=2.7k{}

2.0MHz5fR cS4.0MHz (Ta=—30°C to +70°C, VpD=4.0 to 6.0V)

If any other constants than specified above are used, the range of Rext=T.B.Dk{2 to T.B.Dk{2, Cext=T.B.DpF to

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

{Note 10) The QSC frequency at Vpp=4.0 to 6.0V, Ta=—30to +70°C must be within the gperation clack frequency
range (0.4 to 4.3MHz}.

frRg—Rext Characteristic

5 | [ I 1

This characteristic curve is given for —
reference only without guarantee,

[V
7/

fre (kHz)

1000

v
Z

[N ]
o
I
v

10 100

R (kf}}

Fig. 9 RG OSC Frequency Data {Typ.)
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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 LCB6304A, 66306A, 66308A microcomputers, the following development tools are prepared:

Host control program
Cross assembler

LCEBE308 0

Evaluation

' chip board ‘ \
ﬁ {EVABS0/800 °

; N (pre=m————
T .TBBB30X) N j TETTETTR L
Debugging unit Personal computer system

{EVA850/800) {08:MS.DOS)

User application produet circuit board

. Appearance of Application Development Tools

(1) Program debugging unit {EVAB50/800)
The program debugging unit {EVAS850/800) is an emulator that includes the EPROM WRITE function and the
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 MPM&630X as the monitor ROM
on the EVAB50/800 debugging unit.)

{2) Evaluation chip board (EVAB50/800-TB6630X)

The evaluation chip board sends control signals to the user application board through the 42-pin connector. Data
is transferred between the 1/0 ports on the evaluation chip board and the user application board through the
42-pin connector. If the LC66592 evaluation chip is connected to the 42-pin plug by the output cable, the data
from the LC66599 microcomputer is converted into the LC66304A, 66306A, 6630BA-bound data by the plug.
There are jumper 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 LC66304A,
66308A, 66308A microcomputers can be selected on the evaluation chip board.

Jumpers
Type 0sC Reset type selectlon Power supply to the user application board
through the evaluation chip board
Jumper name Jumper 1 (J1} Jumper 2 (J2) : Jumper 3 {J3)
EXT External clock INT Ressat by the RUN instruction | ON VDD supply to the user appli-
Jumper setting from the host computer. cation board through the evalu-
and mode RC RC OSC ation chlp board output,
CF CF OSC EXT Reset by the reset circult 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)

Switch 9 {SW9)

Type Qutput level selection \Watchdog timer function

for ports 0,1 at the reset ' salection

Switch name POHL P1HL wDC

+5V Port O +hv Port 1 +B8V | Watchdog timer,

Switch setting “H MR function

and mode selected
GND | Port0 | GND Port0 | GND | Watchdog timer

i L functlon not
selected

‘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.
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{3} Cross assembler

Restriction on program
development

Cross assembler name
{File name)

Target machine

LCE63S.EXE LCB6304A, B6306A,

66308A(LCB6E308/P308)

Restriction on SB instruction
« LCB6304A : 8B 0 only usable

(LCB6599) - L.C66306A/308A :SB 0, SB 1 usable
(LCBBE308/P308)
+ {LCB6509) :5B0, 5B 1, SB 2, SB 3 usable

{4) Simulation chip (For details, refer to the catalog of the LCG6E308.)
The simulation chip {(LCG6E308) is an EPROM-contained microcomputer. Using the dedicated conversion board
(WEBEP308D), you can write programs in the EPROM with a commercially available PROM writer. Then, you
can incorporate the simulation chip into an application product to monitor actual operations.

(1 Case outline

The LCGBE308 is the same as the LCB6304A, 663064, 66308A in pin assignment and functions. The pin
assignment is shown below,

@ Option
Using the on-chip EPROM data {option data area and definition are shown on the next page), you can specify
the options {level at port 0, 1 reset mode, watchdog timer, port output configuration) of a microcomputer
to be evaluated. Thus, you can perform evaluation using the same peripheral as the board of the equipment
to be mass-produced.

Pin Aésignment

DIC42S with window

pesroo [ ] ] 4z | PE1/TRB/TE
D1/P0Y 7] 41 ] PE0/TRACE
p2poz [ 3] [40] voo

03P03 [ [ 35 | PD3/CMP3/PGM
D4/F"IO| 5 36 | pD2/CMPZ
ps/P11 5] 37 ] PDI/CMPY
DG!F"IZ' 7 36 | poo/oMPo
o [E 35 | PC3/VRert

aossiope [8 ]

M | PC2/Vaero

£1/500/P21 T70 LCBBE30QR [33] Pe3PINI/DaSEC
az/8cKop22 [N 32 | pg2/SERT
A3/INTO/P23 [ 12 ERLGEE
A4/NTI/P30 (12 30 | P§0/SIT
A5/POUTO/P3I 14 [29] Ps3/iNTZ
A§‘POUTI/P32 {5 28 | P52/A13
WoLD/P33 [16 27] P51/412
a7/pag [17 26 ] PSO/AN
as/P4 [T5 (35 Pa3sal0
Vee/TEST 19 ] (2] Pa2rag
Ve [20] 7] FES
osc1 (2] 22 ] osc?
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Option Data Area and Definition

ROM Area Bit Option Relation between Option and Data
2000H 7
6 Unused Fixed at 0
5
4 QSC option 1=Ceramic resonator 0SC
0=RC 0OSC, external clock
3 Unused Fixed at 0
2 P1 1="H" level
1 B0 Level at reset mode 0="L"" level
1] Watchdog timer option 1=Available, O=Unavailable
2001H 7 P13
6 P12 o i ti - -
5 Bl utput configuration 1=PU. 0=00
4 P10
3 P03
:12 ig? Qutput configuration 1=PU. 0=0D
0 P00
2002H 7 Unused Fixed at O
6 P32
5 P31 Output configuration 1=PU. 0=0D
4 P30
3 P23
f Eg? Output configuration 1=PU, 01=0D
0 P20
2003H 7 P53
6 P52 . .
5 Ps1 Output configuration 1 —EU. 0=0D
4 P50
3 P43
? E:ﬁ Output configuration 1=PU. 0=0D
o 0 P40
Z004H T~4 Unused
3 PB3
? Eg? Output configuration 1=PU., 0=0D
0 PE0
20056H 70 Unused Fixed at 0
2006H 7-~0 | Unused Fixed at 0
2007H 7~4 Unused Fixed at 0
3 PC3 Output configuration ‘ 1=PU. 0=0QD
2 PC2
[1] Unused Fixed at 0
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Symbol

AC .

E
CF
ZF
HL
XYy
M

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

sp

M2 (SP)
M4 (SP)

in
12

PCh

PCm

PCt
Fn

TIMERO
TIMER?

SI10
P

P (i4)

INT

+t <> 4

)

LC6630X SERIES INSTRUCTION SET (BY FUNCTION)

Description

: Accumulator

: E register

: Carry flag

: Zero flag

: Data pointer DPH, DPL

: Data pointer DPX, DPY

: Data memory

: Data memory contents specified by data pointer DPH, DPL

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

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

. Stack pointer

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

: Bit specification

t2 1 10 01 00
Bit 22 2? 2! 2°

: Bits8to 11 of PC
: Bits4to 7 of PC
: BitsO to 3 of PC
: User'sflag n=0to 15
: Timer 0
¢ Timer 1
: Serial register
: Port
. Port contents specified by 4-bit immediate data
: Interrupt enable flag
I

: Transfer direction and operation result

Contents

: Exclusive logical sum
: Logical product

: Logical sum

: Addition

: Subtraction

: 1's complement
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[
% Instruction code wlz Status
e Mnemanics -E ° Funetion Description flogs Remarks
g Di0sDsD. | D3DiDIDs | & | & affected
CLA Clear AC 1oo00|co0o|1]|1[AC—0 Clears AC, ZF ey
[Equivalent to LAI O) Fintndmay ,
TRip fUncyon!
DAA Decimal adjust AC in 1100 1111 2]2]|AC—-(AC) +6 Adds 6 to AC, 2F
addition Qo010 0110 {Equivalent to ADI 8)
w | DAS Decimal adjust AC in 1100 111 2] 2|AC—(AC)+10 Adds 10 to AC. 2F
.5 subtraction oolo 010 {Equivetent 1o AD1 OAH}
E CLC Clear CF 0001 (1110|1|1|CF=0 Claars CF, CF
%
£ 18TC Set CF o001l 111111]1]|CF=1 Sets CF. CF
[
2 lema Complerment AC Qo001 1000 1|1, AC—(AC) Gives 1'¢ complement of linvert) AC, | ZF
% A
alm, Increment AC 0001{ 0100 1]1|AC—(aC}+1 Adds 1 10 AC. ZF. CF
£ .
£ [pa Decrement AG coto|o100|1]1]AC—(aC)-1 Subtrsets 1 from AC. ZF, CF
E RAR Rotate AC right 000l |{CcOo0C| 1] 1|ACy—{CF), ACn—(A | Rotates AC right through CF, CF
'én through CF Cn+1) , CF—(ACs)
a [ra Rotate AC left through [ 00 00| G QO 1| L |1 |ACo=(CF}. ACn+ 1— | Rotates AC left through CF. CF, ZF
< CF {ACn), CF—(ACs)
TAE | Tramster AC to E 01000101141 [E~(aC) Tansfars the AC contents to the E
TEA Transter E to AC 0100|0110(1]1]AC—(E) 'xgnsfm tha E registar contents to | 7p
XAE  [Exchange AC withE€ | 0100|0100 ! |1 (AC)(E) orehangas the contenss of the AC
FRAL) Increment M 0001|0010 L] 1 |MHL—(MHL))+1L | Adds1to MIHL). ZF, CF
2
:'a,' DM Decrernent M 0010|001 Oo || 1] MHL—[MHL))I-1 | Subtracts 1 from MIHL), ZF, CF
§ { IMOR i8 | Increment M direct 1100 1 1] 2|2 MH8)—(M(iBY)+1 Adds 1 to M{ig), IF, CF
E Iy lg Us Do |1y L3 1y le
[}
§ | DMOR i8| Decrement M direct 1100 2| 2 | M(iB)—[M(iB}))-1 Subtracts 1 from M{iB), ZF, CF
3 Ipleds L] laly Iy le
E SMB t2 | Set M data bit 0000 | 11 tte| 1| 1] (M(HL), t2)—1 Sets a bit spacified by t1.10of M{HL),
5
€ | RMB t2 | Reset ¥ data bit 0010 11 ttef 1] 1] (M(HL), t2)—0 Resets o bit specified by t1.10 of | ZF
2 M(HL).
— Adds together the contents of AC
AD Add M 10 AC CO00O | 0110/ 1]1|AC—(AC)+[M{HL)) snd MIHL) in binary and Stores the ZF, CF
result In AC.
- : 1 1 — i Adds together the contents of AC | zr of
ADGDR i8 | Add M direct to AC : } (I) ? | OI ? I 2| 2 | AC—(AC) +(M(i8)) and MIiB) in binary and stores the &, ¢
RS R result In AC,
: — Adds together the contents of AC,
ADC Add Mto ACwith CF | G000 ;001011 ACC:_ACH(M(HL)) MIHL), ond CF in binary and stares ZF, CF
2 +(CF) the result in AC,
H : - " — Adds together the contents of AC
& ADI i4 ?gd immediate data to (l’cl)l'il g l1 ‘: 1I ‘Il 2| 2 [ AC={AC)+I5lz.01ko and immediste data in binary and ZF
E i e storas the result In AC,
£ M 1] 1] AC—(M{HL)}-{A Subtracts the contents of AC from | 2¢p of |[CF=0if
£ |susc i‘i’lbh"g? AC from eoeljol1l _~(-c—,,£) tHL) )= (G Tl With CE - In binery snd tores thars is o
g the result in AC. o E=1
] if thers is
5 no borrow.
i — Parforms a logicat AND operstion | 7
__BE ANDA | AND M:lth AC than 0000|0111/ 1}]1[AC—{ACIAIM(HL)) betvmen AC aod MIHL) srd storos
H store Al the result in AC,
. AC— Performs a lopical OR operation
g ORA oR M;mh AC then DOOC|[0C101] 11 |AC—(AC)V[M(HLY) batomen AC and MIHL! ol itores ZF
& store AC the result in AC.
] . — : Performs a logical exciusive OR
EXL igclt:lm OR MAVéIIh DOO1{C10C1 |11 |AC—(AC)w[M{HL)) operation betwssn AC and MIHLI ZF
en store and stores the rasult in AC.
. — Performe 8 logical AND operation | 7p
ANDM | AND H with AC then pooco|loo11]1}1 MI-EI'.-(L) (RCIAIM | e AC nod MIHLE o vioees | 2
store (HLH the repult tn MIHL},
n - Performs a logical OR operation
ORM OR Ml‘:lmh AC then ooo0o0jo0Yl0o0]1 |1 MP(::()L) (ACIV(M batwosn AC snd MIHLI and stores ZF
store {HL)) the results In M{HL).
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[-4
12 Instrdction code |z Status
3, Mnemonics H3 s Function Descriptian flags Ramarks
3 D:0:D:04 | D30:0:Ds | B | § affected
= T .1 | Compares the contents of AC and | ;
M Compare AC with M 0001|0110 151 [MHL) ~(AC)~] M{HL) and then sets/resets :I:m iF. CF
carry flag {CF) and zaro flag (ZF).
Comparison relations |CF [ ZF
[M{HL)) > (AC) olo
(M{HL))=(AC) 111
- (M{HL) )< (ACS 110
2
s Cl 4 Compare AC with 1100 1111 |22 il +{AC)+1 Comperes the conuntl of the steumulstar (a0 | ZF CF
; immediale data 1010 il o ey ar e earod [ i satreur wna
§ Comparison relations [CF | ZF
g Lyla h le>AC ofo0
§ lilz 1 lo=AC 1|1
T Ll ) lh <AL 110
o
B
'g CLI i4 | Compare DP, with 1100y 1122 2F-1 Compares the contents of DPL end | ZF
o immediate dala 1013 Ihls s 1o HOPY =112 1) o |mmu¢ljwtn dgta and sats the zero flag
) 250 (ZF) if they are equal, or rasets the
- flag if 1.
HDPL 1y Iyl fy | 81 NOTEAUA
CMB t2 | Compare AC bit with 1100|1111 (2]2[ZF-1 Compares the contsnts of AC and | 2F
M data bit 1101000t if{AC, t2) =(M(HL), | MIHL] bit specified by the 2 bits
. 12) {t1 and 12} of the instruction and sets
. the zero flag (ZF) if they are equal,
? ~0 or resats the flag if not equal.
H{AC, 12) = (M({HL),
12)
LAE Load AC and E from 01CL| 1100 1[1]AC—M(HL) Loads the contents of M2IHL} into
M2 (HL) E—M({HL+1) tha AC and the E register.
LAl i4 | Load AC with immedi- | 1000 |bblafile | 1] 1| AC—1sta It fo Loads immediate data into AC. 2F SRR
ate data Tantiogutly
WOp Tungh Al
LADR ig | Load AC from M direct 0001} 2[2]AC—(MiB)) Loads the contents of MI{i8) into | ZF
B lalsle| Lilalit AC.
§ Store AC to M 0100|0111} 1] |MBL-—(AC pors the comtents of JACinte
SAE Store ACand Ete M2 0101 1118011 |MHL—(AC) Stores the contents of AC and the E
(HL) M{HL+1)—(E) register into M2{HL}.
LAreg |Load AC from M(reg) | 01 00 | 1060 | 1| 1 |AC—(M(reg)) Loads the contents of Mireg) into | ZF
AC. reg is either an HL or XY,
reg to
HL 0
XY 1
LA reg,! Load AC from M(reg) [ 0100 | i0Otl} 1] 2 AC—{M(reg)) Loeds :rlme cort\:g)ts ofwr?uhl into :_"1: 2F ZF status
N . —_ accumulator . reg 18 either an depands on
. then increment reg DPL~(DPL} +1 or XY. Ater loading, increments the DPp:orDPY
5 er contents of DPL or DPY. Refer 1o incrament
ke DPy—(OPy) + 1 the LA reg instruction for the result.
2 relationship between reg and to,
13
: LA reg. | Load AC from M(reg) | 0101 | 1 Otsl | 1| 2]AC—(M(reg)) ktz:ad: tr"-e cgmantch':-r Mg:’gl;;tn 2F EF :tu;u:on
— _ . reg is either an ar . er lepends
g D then decrement reg DPL—{OPL) -1 loading, decraments tha contents of DPLorDPyY
3 or DPFL or DPY, Refer to the LA reg decrement
E DPy—(DFy) -1 instruction  for  the  relationship resutt,
J betwaen reg and t0.
XA reg | Exchange AC with M C100! 1110|211 1](ACI~[Mlreg}) Exchanges the contents of AC and
(reg) Milreg). reg is eithar an HL or XY.
reg ! to
HL 0
Xy 1
XA reg.1 | Exchange AC with M 01000 11t1 ] 1]|2 | (AC—[M(reg)) Exchanges the contents of AC and | ZF 2ZF status
{reg) then increment DPL—(DPL}+1 Mireg). reg is either an HL or XY. depands on
reg or After exchenging, increments the DPLorDPY
P contents of DPL or DPy. Rafer to incroment
DPy—(DPy) +1 the XA reg instruction for the resuit.
. relationship between reg and to,
XA reg, | Exchange AC with M G101 [ 11tl | 1|2 (AC)—{Mlreg)) Exchangas the contents of AC and | ZF ZF status
D {reg) then decrement OPL—(DPL} -1 Mireg). reg is either an HL or XY. depends on
: re or Atter exchanging, decremants the CPLorDPY
B . contents of DP| or OPy. Refer to decremant
DPy—{CPy) -1 the XA reg instruction for the result,
relationship between reg and t0.
XADR 8 | Exchange AC with M 1 0o 000 2] 2| (AC)—(M(18)) Exchanges the contents of AC and
direct I P P P PR Miig).
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2 Instruction code ¢z Status
‘E’. Mnarnonics $|® Function Dascription fleps Remarks
gé 0:04D:0. | D:2:010s | & [ & affected
= [LEAl i8 | Load E & AC with 11000110 |2|2/E —lillsl, Loads immediste dats i8 into the E
H immadiate data Itg b defls Ig by o AC—13 15 Iy I register and the accumulator {AC},
[ - -
Z[RTBL | Read toble data fram | 0101 | 1010 | 1| 21EAC—(ROM{PCh E, [ Li- Pgee 0 consam of lowe: 8 bis of b
I3 program ROM ACYH) the AOM date o1 sn addrew soecified By the new
- contnt of tw lower 8 bits of PC inta the E
E reginter and AC.
% | RTBLP | Read lable dala from 0L01|1000| 1] 2]|Port 45— :l":';ﬁé-f":":-x:g" °'u'°~"1: bits of AC
Jinter cantente. N, Dutput
] program ROM then (ROMUPCh, E, AC)) | 1."ROM dete st an sddrem spacifisd iy tns mave
= output 10 P45 contents of the 1ower B bits o PC ta port 4 and 5.
LDZ i4 |Load DPuwithzeroand| 01 1 QO |1alz b la) 1 | 1 | DPu—0 Londs the data of O (zerol and
DPL with immediate DPL—Iy Iz 1, 1y immediate data i4 into the DPH and
data respectively DPL respacitivaty,
LHL i4 [ Load DPw with 110011111 ) 2]2[0Pu=llalils Loads immediste data i4 into the
immediate data 0000 Lkl DPH.
iLl 4 Load DPL with 110011111 22 |DP—1lilatilg Loads immediste data i4 into the
immediate data 0001 [lyiz 1y 1y OPL.
LHLI i8 | Load DPw, DPL with 1100|0000 | 2| 2|0Pu—Irlslsly Loads immediste data into the DPH
immediate data lg s |ty I o DPee=lalzlh lo and DP|_.
LXYl i8 jLoad DPx, OPy with (1 100 (001 02| 2|DPxe=Irlalsly Loads immediate data into the DPX
) immediate data |:| h |5 l. |3 h || lo DPY'—L\ |: || lo and DPy.
IL Increment DP 0001|0001 (1]1]|0PL—=(DPL) +1 Increments the contents of the DPL | ZF
by 1.
DL Decrement DP, 0010|0001 ]|1]1|DP—(DP.)-1 Dacraments tha contents of the DP | ZF
by 1.
Y Increment DPy G001 | 0011 (1] 1]|DPr—(DPy)+1 Incraments the contents of the DPY | 2F
by 1.
E
% DY Decrement DPy G010 | 0011(1]1|DPy—(DPy)-1 Decraments the contants of the DPy | ZF
2 by 1
13
E | TAH Transfer AC to DPy 1100 1111]2]2]|0Pu—(AD) Transfers the contents of the
5 - 1111|0000 sccumulator (AC) to the DPH,
3 | THA Transfer DPx to AC 1100 1111[2]2|AC~(DPu) Transiers the contents of the DPH 1o | ZF
£ 1110|0000 the AC.
]
E XAH Exchange AC with DPu( 0 1 00 | 0000 | 1] 1 |(AC)~(DPx) Exchanges the contents of the
H sccumulator {AC) and the DPH,
[
g [ TaL Transfer AT to DPL 1100 1111(2]2]|DP—{AC) Trerafors the contents of the
2 1111|0001 sccurmnulator [AC) ta the DPL,
]
a TLA Transfer DP, to AC 1100|1111 2]2]|AC—{DP.) Transfers the contents of the DPL to | ZF
1110|0001 the sccumulstor (ACH.
XAL Exchange AC with DP_ | 0100 [ 00O 11} L] 1 [(AC)—(DPL) Exchangss the contents of the AC
and DPL,
TAX Transfer AC to DPx 1100|1111 ]2]|2](0Px—(AC) Transfers thsa contents of the
111110010 accumutator {AC) to the DPX.
TXA Transier DPx to AC 1100f 1111 (2] 2|AC—(DPy) Teansfers the contents of DPX to the | ZF
1110)0010 AC.
XAX Exchanga AC with DPy ( 0 1 0 O oo10(1]1 (AC)—(DPx) Exchanges the contents of tha AC
and DPX,
TAY Transfer AC to DPy 1100 1111]2]|2]|DPy—(AC) Trensfers  the contents of the
1111|0011 sccumulator (AC) to tha DPY,
TYA Transfer DPy lo AC 1100|1111} 2](2([AC—(DPy) Transfars the contents of thea DPy to | ZF
) 11100011 the AC,
XAY Exchange AC with DPy [ G 1 0 O 011}]1]1](AC)—~(DPy) Excharges the contants of the
accumutator (AC) and the DPY,
.E SFB 4| Set flag bit 111 |msnemne | 1] 1 |Fn—1 Sets a flag cpacified by nd,
i}
Es RFB nd4 | Reset flag bit 0011 |rmmprune | |1 |Fr=0 Roesats o flag specified by nd, ZF
£
IMP Jump in the current 1110 [PuPwPsPy| 2| 2 | PC12+-PC12 Jumps to an eddress specified by When
H addr | bank PC11~0—Pu~Ps immedinte data Pn ~ P in ths ?r::::é?udmlv
H PiPsPsP. | PaPsP Py current bank. sftor the
E g BANK
89 instruction,
%g Pe12+{PCI
EE|JPEA | Jump to the address 0010|0111 1]|1|PCIZ-PCB-PCI2~ |Jumm to ma -EES -m'f-:d_gg the
=& stored at E and AC in PC8 PC7-4-—(E) cumuP:tor [A f ieh B\ll; ropfut:hd
the current page PC3~0—(AC) prg;:’rﬂn‘:&'ntef it ]
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=
|2 Instruction code wl e Status
B \ g : . .
3 Mnamaonics e Function Doscription Remarks
£2 D:DeDs0. | DiD:0Ds | @ | & affected
CAL Call subroutine 0101 |0PwPsr 2] 2!PCI241--0 Calls a subroutine.
addr PC10~0~ Plo"'Po
PiPsPsPy | PaP2P(Po M4{SP}—(CF, ZF,
PC13-0)
SP—(5P)-4
czP Call sudroutine in the 1010 [PPPPo| 1| 2| PCI2~B, PCI~0—0 |Calls asubroutine in page O of bank 0.
addr zero page PC5~2+w Py~ Py
M4{SP)(CF, ZF,
PC13~0}
S5P~5SP-4
BANK Change bank 0001 10b171 (1 {hanges mernory banks and register
banks.
P h M2(SP — Stores the contents of reg into the
l::H Push reg on (5F) i : ? ? : il ii Cll 2|2 gf_(_s(?m (2reg) M2(SP} and then subtracts 2 from
g . 1o - the stack pointer (SP),
reg i
HL 0 0
5 XY 0 1
E AE 1 0
g Inhibited 1 1
3
POP reg | Pop reg oft M2(SP) 1100 11001 2](2|5P—(5P}+2 f:::'l::.m;:m‘:: 1o o tha Md'.:nsm s
. . 4l
1110 lijig Q TEE‘—[M2(SP)] polnrsr {5P) by 2 end loads :h.: ::nnnt: :f“:ﬁ
(8P} into a reg. Rsfer to the FUSH rag Instruction
far the ralatiosship betwasn 110 snd reg,
RT Return from subroutine | 0 0 0 1 110011 2(|SP—(SP)+4 Arturns exscution from & sbrouting 81 intermpt
PCH[M4(SP}] ProcHing routine back 1o the routine that called
. Tha contenu af tha carry Heg (CF) and zero flag
[ZF} sre nox retumad from the steck sren.
RTI Return from interrupt 0001 (1101} 1]|2(SP—(5P)+4 Rewums fram o ing o |
routine PC-—[M4( SP)J arc::u ng routinm back :o tha routine that called
CF.ZFe(MA(SP)) | T£7T e evamees e gy 0 070 g
BAt2 Branch on AC bit 1101{00tt|2;2(PC7~0—P;PsP;P, | Trorsfors exscution to en eddress
addr PiPsPsP, | PyP:P Py PyP; PP, |} fPecifisd by the contents of P7 10 PO
IHAC. 12y | i the current pege if a bit spacified
IHAC.12) = | by immediate date t1tQ of AC is 1
] 1 Lprogram branch},
BNAt2 | Branch on no AC bit 1001 [00tito|2)2(PC7~0—P1P(PsP, Trnr}:f:‘r; haxaﬁuticn to a? P;ddr;sé
P.P,P P spacifi ¥ the contants o to
addr PaPyPy | PaPiPIPy T;:&F;'Z:: in the current pege if a bit specified
PIALIL)= T by immediats dats t1t0 of AC is O
0 {progrem branch},
BMt2 Branch on M bit 1101 011t (2) 2(PC7~0~P;PsPsP, | Transfers exscution to an address
addr PiPePsP. | PaP2P I Po P3P, P P, | tpecified by tha contents of P7 to PO
HIMCHL) in the current page if a bit specified
( + | by immadiata deta t1t0 of MIHL) is
t2)=1 1 {program branch),
BNMt2 | Branch on no M bit 1001 | 01tte| 2| 2(|PC7~0—P;PcPsP, | Transfers execution to an sddress
addr PiPsPsPy | PaP2P Py PaP:P P, | SPecified by the contents of P710 PO
HIMCHL in the current pege if a bit specified
A(M(HL). | by immediata dats t1to of MIHL) s
12)=0 0 {progrem branch],
BP2 Branch on Port bit 1101 ] 10tta]12| 2 |PC7~0—PyPsPsP, | Transfers execution to an addross Used to|
addr PP PPy | PaPaP Py P3Py P Py | sPecified by the contants of P7 to PO mmﬁulm
2 H(P(DP.} In the current page if a bit spacified cantro
H 2121 | by immediate dats t110 of the port registers |f
T 1= accessed by DPL is 1 {(program Trmed ataly
2 branch}. '&nr 1|
E NK
£ mstmctlon.
s Ip this case
[ the intemal
B control
@ :%t s
raacabls.
BNPt2 Branch on no Port bit 1001 10Lto| 2|2 (PC7~0—PrPgPsPy | Trenifars snecution to an address wecified by ihe Same &
addr P:PsPyP, | P;P:P Py PyP: PPy :::c:r-‘:; ob’v"in::\-:ollll: ‘::v:u:rl‘rro“ :'q:hl-' :-:: shova,
if(P{OPL), | scowsed by DPL s O (program braneh),
12)=0
BC Branch on CF 1101 [ 110022 [PCT~0—Pi1PsPyPy | Troowters suscution 10 sn sddreus specitiod by the
addr PiPsPsPy | PaP PPy _":(!g;)PITD o t'f:l:ar'r: Ia:.lcu:ri:" ‘nla;“l’!'::
i = beanchl.
BNC Branch on no CF 1001 1100)] 2|2 ]|PC7~0—P3PsPsP, Trentten O'Jﬂ:’ﬂ'ﬂ‘\lo n addre1n ipecifind by the
Dy hl N in
addr PiPsPsP. [ PaP:P Py f;(lg;;'l zv ;mn:? ot eary |I:“l§l;:r'i:.;|‘*nﬂl:gr::
= *nghl,
BZ Branch an ZF 1101 1101 2] 2]|PCT~0-~P1P,P3P, Traahn o:-:-;tim 10 an sdreu wpecifisd by the
addr P1BPsPy | PaP2P\ Py ﬁ;zppt)p‘ :’n x::; :, ‘M“:.: ;n.om:zc:lml:\ r'rp',‘:":;
= Drench).
BNZ Branch on no 2F 1001 (11001 [2]2]|PC7~0m=PyPsPsPy | Traoaten sxacution to an addrem wecified by the
am of PT o PO i
addr PiPePsP, | PaP2PIP, _:7(,;;;-'. gn 3‘,;,,5' A AN il ol
i = branch),
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LC66304A ,66306A,66308A

[
o Instruction code w3 Status
g Mnemonics e Function Description flags Remarks
5% D:0sD04 | BaD:0wD [ & 1 & aftected
BFnd Branch on flag bit 1111 trynamine 2| 2| PC7=0—P3PsPsP, | Transfers exscution to an nddrass
E| acde 1PePyPa | PaP PP, P.p.p.p, | ®Peified by the contents of P7 10 PO
o HiFm) =1 in the current poge if the content of
[T if(Fn)= tha fiog spacified by n3n2n1n0 is 1.
E The fleg is one of tha 16 flags.
£ [ BNERg Branch on no flag bit L0111 {nyngmyng| 2| 2 | PC7~0—P:P¢PsP, Tflﬂffm expcution to an address
£ addr PiBsPsPy | PaPIP P, P,PLP Py spacified by the contants ol P7 to PO
g H{Fn) =0 in the current page if the contant of
z i{Fn)= the fleg spocified by n3n2n1n0 is 0.
The fiag is ona of the 16 flags.
IPOQ input gort 0 to AC 0010|0000 1|1 AC—~(PO) Inputs the contents of part O to the | ZF
‘ accumulstor (AC), )
IP lnput port to AC 001001101 1]1][AC—(P(DP)) Inputs tha contents of port accessed | ZF
I\ (
. by DPL to the accurnulator (ACH
1PM Input port to M 0001|1001 |1 |1 {MHL—{PDPL}) Inputs the contents of port accessed
by DPL to the M(HL}.
IPDR i4 |Input port to AC direct | 110G | 11 12| 2 |AC—{P{id4)) Inputs tha contants of port sccessed | ZF
011Q ] Ialzhle by i4 to the accumutator (AC),
P45 Input port 45 to ELAC| 1100 | 11112 2/E —(P(43) :QP‘;;:"I'; f:g"ig;r“'fdpgg;ufn :;‘g;:
respectively 1101|0100 AC—[P(5)) {AC) respectively.
w | OP OQutput AC to port Q0010|0101 ;11 ]|PDP)~({AC) Outputs the contents of the accumu-
& Iator {AC) to & port sccessed by DPL.
v}
2 j OPM Quiput M to port 0001|1010 1]|1|PDPLI—(M{HL)]. |Outputs the contants of the M{HL)
B to a port accessed by DP,
g OPDR 4| Output AC te port 110011111 |2]2]P(id)—(AC) Qutputs the contents of the accumu-
2 dire ¢t Ql 11|zl iator {AC) 1o a port sccexsad by i4,
2
5 [0Pas | Qutput E, AC to port 1100 | 1111 | 2] 2]|ray—E Outputs the contents of the E
g 4,5 respectively 1101|0101 P(8)—(AC) rogiter and decumuiator (AC) to
SPB 12 | Set port bit 0000 | 10t te| 1| 1| (P(DP), t2)—1 Sets @ bit specified by immediate
data t110 of a port accessed by DPL,
RFB t2 | Reset port bit 00107 10t t| 1] 1]|[PDP) t2)—0 Resets a bit specified by immediate | ZF
data t1t0 of a port accessed by DPL,
ANDPDR| AND port with 11000101 |2(2]|P(Ps~Po)—(P{P3~ | Performs . togical AND"@-miw;b-m the | ZF
i4, pa | immediate data then |13 1z Iy lo | PaP2PPo Pa))V I3~ 1o s S 10 oot Deans (o 0
output product o the port.
ORPDR | OR port with immediate |1 1 O 0100 2| 2] p(Pi~Po}—(P(Py~ | Parforms 8 logien OR operation between the | ZF
id, p4 | data then ocutput Il 1y lo | PaP2PPs Po)IV i~ 1o ;::"“‘.;:‘:d;.pl::‘mmcwa?;;?';‘: :;:":
wm to the port.
e B - Writes the contants of the M{HL) and
WTTMOQ | Write timer O 1100|1010} 1}2 TIME(F:lO [M2(HL)), the accumulator (AC) to the timer O
(AC) roload register.
e — Writes the contants of the E register
WTTM1 | Write timer 1 i : ?? é } ; é 2 | 2 | TIMER1~—(E), (AC) and the sccumutator [AC] to the
timer 1 relosd ragister.
: — Reads the contents of the timsr O
z RTIMO Read timer O 110011011 ]1]2 M2Er|;|hl:1)E.Rﬁ£ counter into the M2IHL] and the
% ( accumulstor [AC).
f - Reads the contents of the timer 1
E RTIMI Read timer 1 % } ? ? é } é i 2| 2 |E AC— (TIMERD) counter into the E repistsr and the
£ sccumulator [AC)
E STARTQ | Start timer O 1100 1111} 2] 2|Starttimer 0 counter | Starts the timer O countar operation.
£ 111010110
v
E START1 | Start timer 1 110011 2 | 2 | Start timer]l counter | Starts the timer 1 counter operation.
E 1110101 1
STOPQ | Stop timer O 1100 1121 |2 2| Stoptimer Qcounter | Stops the timer O counter operation.
1111 0110
STOP1 Stop timer 1 11001111 2 | 2 | Stop timer} counter | Stops the timer 1 countsr operation.
1111|011
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IOrdering number : EN4677

CMOS LSI

No. 4877 / /

LC66354B, 663568, 66358B

Four-bit Single-Chip Microcontrollers

On-Chip 4 K/6 K/8 K-byte ROM

Overview

The LC66354B, LC66356B and LC66358B are 42-pin
package four-bit CMOS microcontrollers that integrate on
a single chip all functions required in a control
microcontroller, including ROM, RAM, I/O ports, serial
interfaces, comparator inputs, three-value inputs, timers
and an interrupt system. These products differ from the
earlier LC66358A series in their power supply voltage
range and operating speed specifications.

Features and Functions

= ROM (with 4 K-, 6 K- and 8 K-byte capacities) and
RAM (512 4-bit digits) on chip

= LC66000 series compatible instruction set

(128 instructions)

A total of 36 1/O port pins

Two eight-bit serial interfaces that can be connected in

cascade to form a 16-bit interface

Instruction cycle time: 0.92t0o 10 45 (3 10 5.5 V)

The earlier LC66358 A series had instruction cycle times

of from 1.96 to 10 ps (at 3 10 5.5 V) and from 3.92 to0

10 ps (at 2.2 10 5.5 V).

Powerful timer and prescaler functions

Time limit timer, event counter, pulse width measurement

and square wave output using a 12-bit timer.

Time limit timer, event counter, PWM output and

square wave output using an 8-bit timer.

Time base function using a 12-bit prescaler.

= Powerful interrupt system with eight interrupts and eight

vector locations

External interrupts: three interrupts and three vector

locations :

Internal interrupts: five interrupts and five vector

locations

Flexible 1/O functions

Comparator inputs, three-value inputs, 20 mA drive

outputs, 15 V withstand voltage, pull-up or open-drain

option switching

= Runaway detection function (watchdog timer) option

Eight-bit I/O function

» Power reduction functions using halt and hold modes

» Packages: DIP42S, QIP48E (QFP48E)

SANYO Electric Co., Ltd. Semiconductor Business Headquarters
TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome,

= Evaluation LSI: used together
— LC66599 (evaluation chip) + EVA850/800-
TB6630X
— LC66E308 (on-chip EPROM microcontroller)

Package Dimensions
unit: mm
3025B-DIP42S

42 22

f—lr—Jr—'lr—l————-l—lr“lr—lr'||—|T
2§E 2
i
'I.,JLJLJI_I ----- LJI.JLILIEJ_._L.

SANYO: DIP42S

3156-QFP48E

17.2
14.0 1.6
w 1.5
31
=
o © O_l é
P I I W =
fan *_EE
1=
48 \\ 13
'HHRHHHHGHEEE

3.0max

SANYO: QFP4BE

Ueno, Taito-ke, TOKYO, 110 JAPAN
83194TH (OT) B8-0696 No. 4677-1/23



LC66354B, 65356B, 663588

Series Structure

Product narme Pins ROM capacity RAM capacity Package Features
LC66304A/306A/308A 42,48 | 4 K/6 K/8 K byles 512W DiP4258 QFP4BE
LCB6404A/406A/408A 42,48 | 4 K16 K/8 K bytes 512W | DIP42S QFP48E :“;”[’c“a; ‘8"{;‘;’;2 s
LC66506B/508B/512B/5168 | 64 [6XBKM2K16Kbyted 512W | DIPeas QFPB4A R
LCB6354A/356A/358A 42,48 | 4 K/6 K/8K byles 512w DIP42S QFP4BE )
L.CB63545/3565/3585" 44 |46 KBK bytes 512 W QFPaaM 'é"z“"g‘:‘;%‘;;;g’;’:
LC66556A/55BA/562A/566A B4 6 K/B K712 K716 K byled 512W DIP&4S QFP&4E
LC66354B/356B/3568B 42,48 | 4 K/6 K/8 K byles 512 W DIP425 QFP48E Low-voltage, high-speed
L.C66556B/5588" 64 6 K/8 K bytes 512W DIP64S QFPB4E version
LCE65620/5668 64 |12 KM6K bytes 512 W DIP64S QFPG4E 3.0105.5V/0.92 us
LC66E308 42,48 | EPROM, 8 K bytes 512 W DIC425 (window)  QFC48 (window)
LCB8P308 42, 48 | OTPROM, B K bytes 512W DIP42S QFP48E
LCE6E408 42, 48 | EPROM, 8 K byles 512W DICA2S (window)  QFCA48 (window) | Evaluation window and OTP
versions
LC66P408 42,48 | OTPROM, 8 K bytes 512W | DIP42S QF P48E 451055 V0,92 s
LCB6ES16 64 EPROM 16 K bytes 512W DIC64S (window)  QFCH4 (window)
LC66P516 64 OTPROM 16 K bytes 512W DIP84S QFPB4E
Note: * Under deveiopment
Pin Assighment (Top view) .
QFP4BE
DIP42S
AN - o
poo [1] O 42] PE1/TRB A |
Po1 [2] [41] PEO/TRA SEFFLR B miE
poz (3] [36] Voo Idnacad Sdna-
O o0 0 U WL wh owun;wmn
FPoa (4] 30| PD3CMP3 Ticaoaoaz=aono oo
p10 B 38] PD2/CHMP2
P11 [E] 571 Posscmps . 3?35 353433323130252827 .
piz [7 36] PDO/CMPO
poascuepa [ ] as P43
F13 | 8 35 ] PC3/VYREF1 VoD 39 paz
SI0-/F20 | B 34} PC2/VREFQ PEO/TAA 40 BES
soosrz: [10] LCB6354B :: :::j:;:: PE1/TAB | {41 psca
SCKoP22 [11 tggggggg e M4z LcE53548 e
INTO P23 [12 31] PEL1/S04 LCEE356D
- NE| ] 43 LCE6A5ER NC
INT1-P30 [13 [36] PeO/ST2 pool 44 0sC1t
PoOuUTO-P31 [1a 29] P53/INTZ posMlas v
POUT1.P32 [15 35] P52 oz M as TzzT
moLO-P33 [16 37] P51 oa M as pat
pao [17 26] P50
Pio[ 48 P40
P4y [18 25] P43
TesT [19 2a] Paz .
vgs [20] 23 ) AES el ERfAaaeaRd
osci [21 22} osce e N N AN
5 o bo & l-v a - lc\
- O P e L T T ]
m w o Z |z 2 2|0
N - = 0O O(%
ARi803 o o

We recommend using reflow soldering methods to mount the QFP package version,
Contact your Sanyo sales representative to discuss process conditions if techniques in which the whole package is
immersed in a solder bath (solder dip or spray techniques) are used.

AQ18G4
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LC66354B, 66356B, 66358B

System Block Dlagram

L3 HAHAM STACK
RES — (512w
TEST —= i FLAG [T—z]
SYSTEM
0SCi—= conTROL ﬁ
05C2 = Elpp]po
se(m|ppR|PP
HOL D — RIHL|XY

GG

)
Il

——A—I AOM

(4K/BK/BK)

PC

L

g3

_ j:E j; POUTO
THA_L‘_D; S5I0
——EKPE [PHESCALEH MPX |—>| TIMERO |SEF|IAL 1/0 0 500

B e oo
cmpiiﬁ_b_pn® : INTO

EMRS T MPX |
p—1l— |
I o i

— - INTERRUP 511
CDNTRDL MPX ]—>| TIMER1 E{( {sEnIAL 10 1|‘—>sm

SCK1

i

7
1k PINI1, FOUT1

i

|P0|Pi

] P3 |

| | s
@@@@@@@

A01B05

Differences between the LC66354B, LC66356B and LC66358B and the LC6630X Serles

Parameter

LC6630X series
(including the LCB6599 evaluation chip)

LCE635XB series

System Differences
« Hardware wait time (number of cycles)
when HOLD mode is cleared

65536 cycles
Al 4 MHz (Tcyc = 1 ps): About 64 ms

16384 cycles
At 4 MHz (Teye = 1 us): About 16 ms

» Value of timer O on reset _
{including the value after HOLD mode is cleared)

The value FFQ is loaded.

The value FFC is loaded.

Main differences in product characteristics
= Operaling power supply vollage/operating speed
(cycle time)

LCE6304A, 66306A, 66308A
4010 6.0V/0921010 ps
LCB6E308, 66P308
4510 5.5 V/0.92 10 10 ps

301055 V09210 10 us
LCB635XA, 2.2 10 5.5 V/3.92 to 10 ps,
201055 V/1.96to 10 ps

Note: 1. An RC oscillator cannot be used with the LC66354B, LCB66356B and LC66358B.
2. In addition, there are differences in the output currents, comparator input voltages and other aspects.
For details, refer to the individual catalogs for the LC66308A, LC66E308 and the LC66P308.

3. These points require care when using the LC66E308 or LC66P208 for evaluation purposes.

No. 4677-3/23




LC66354B, 66356B, 663588

Pin Function Overview

» Output of 8-bit ROM data when
used in conjunction with P50 to P53

withstand voltage in OD)

Pin 1o Ovarview Cutout drive type Cption Value on reset
VO ports POO to PO3 . P s pull-
gg° | po o 4.bilor 1-biluni ;::a"”e" PulupMOS | | Eiiner with pull-up MOS
Poé Vo nput or sutput in 4-bit or 1-bit units . . or n-channel OD output High or low level (option)
« P00 to P03 have control functions in | = N-thannel: intermediate | |
) Reset cutput level
P03 HALT mode. sink current type
P10 * Pchannel. pullbup MOS | | puver with pull-up MOS
P11 140 ports P10 to P13 type ' )
lie] L o ‘ ) or n-channel OD output | High or low level {opticn)
P2 « Input or output in 4-bit or 1-bitunits ]| = N-channel: intermediate A
P13 ink + Raset output level
sink current type
YO ports P20 to P23
* Input or cutput in 4-bit or 1-bik units
* P20 is also used as the serial input
S10 pin.
P20/sI0 « P21 is also used as the serial output | * P-channel: CMOS type
P21/800 Vo SO0 pm + N-channel: intermediate + Either CMQS or n-channel H
';:';2’3:,?,31'.? - P22is also used as the serial clock sirk current type (+15 V ©D output
SCKO pin. withstand voltage in QD)
* P23 is also used as the INTO
interrupt request, the timer 0 event
counter and pulse width
measurement input.
1O ports P30 to P32
« Input or output in 3-bit or 1-bit units
P3OANTA imerptrequen + Prohannet: CMOS type
T r - .
paveoutol o i pL1eq + N-channel: intermediate | * Either CMOS or n-channel H
P32/POUT1 » P31is also u.sed for square wave sink current type (+15 V CD output
output from timer g, withstand voltage in OD)
= P32 is also used for square wave
output from timer 1 ang PWM
output.
Hold mode control input
* Hold mode is entered if a HOLD
instruction is executed when HOLD
is low.
» When in hold mode, the CPU is’
reactivated by setting HOLD to the
high leve!l.
PA/HOLD ! * P33 can also be used as an input
port aiong with P30 to P32.
» When P33/HOLD is low, the CPU
will not be reset by alow level on
RES. Therefore, RES cannot be
used in applications that set
P33/HOLD low when power is first
applied. .
IO ports P40 10 P43 " I pull-uo MOS
P40 » Input or outpul in 3-bit or 1-bitunits | :(':e annel: pul-up
P41 » /0 in 8-bit units when used in ' + Either with pull-up MOS
o » N-channel: intermadiate H
P42 junction wi : or n-channel QD output
Pia conjunction with P50 to P53 sink current type (+15 V p

Continued on next page.
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LC66354B, 663568, 66358B

Continued from preceding page.

Pin Vo Overview Output drive type Option Value on reset
1O ports P50 to P53
+ Input or output in 4-bit or 1-bit units
p_ . P , , « P-ghannel: pull-up MOS
P50 * /O in 8-bit units whan used in type
P51 o conjunction with P40 to P43 Nechannel: intarmediate » Either with pul-up MOS H
* N-channel: intar "
PS;% « Qutput of 8-bit ROM data when sink current type (+15 V or n-channal OO output
used in conjunclion with P40 to P43 withstand voltage in QD)
« P53 Is also used for the INT2
interrupt raquast.
11O ports P60 to P63
* Input or output in 4-bit or 1-bit units
« P60 is also used as the setial input
P&O/SI Si1 pin. « P-channel: CMOS type
P61/801 yo | ¢ P61isalso used as the sarial output | « N-channel: intermediate | * Either GMOS or n-channel H
P&2/SCKT SO1 pin, sink current typa (+15 V 0D output
PEA/PINY + P82 is also used as the sarial clock withstand veltage in OD)
SCK1 pin.
s P83 is also used as the timar 1
avent counter input.
11O ports PC2 and PC3
PC2/VREFO oS " P-channel: CMOS type Either CMOS or n-channe!
. i * El =
PCaVREF1| O | Compater comparsonvotiage pin, | *NvEhamel imermediste | o5 qupu H
pa P ge pin- sink current type
+ PC3is also used as the VREF1
comparator comparison voltage pin.
Dedicated input ports PDO to PD3
* Can be switched to use as compara-
tor inputs under program control.
PDO/CMPO The PDO comparison voltage is
gg;;gt:ﬁ; | VREFO. . Normal input
The PD1 to PD3 comparison
PDa/CMP3 voltage is VREF1.
Comparisons ¢an be specified in
units of PDO, PD2, and PD2 and
PDA together.
PEG/TRA Dedicated input ports
PEV/TRB ' + Can be switched to function as thrae- Normal input
value inputs under program control.
System clock oscillator external
0sCH I connecticn + Selection of slther
0SC2 o When an external ¢clock is used, leave caramic osgillator or
OSC2 open and input the clock signal external clock input.
10 OSCH.
System reset input
RES : The CPU is initiatizad if a low level is
input 1o RES when the P33/HOLD pin
is high.
CPU test pin
TEST I This pin must ba connected 1o Vgg
during normal operation.
Voo Power supply conneclions
Vgs pply

Note: Pull-up MOS output:........ A pull-up MOS fransistor is connected to the output circuit.

CMOS output: ..
OD outputs......oee e

..Complementary output
..Opan drain output

No. 4677-5/23



LC663548, 663568, 66358B

User Option Types

1. Port 0 and 1 reset time output level option
The output levels of ports 0 and 1 can be selected from the following two options in 4-bit units.

Option Conditions and notes
High level output at reset time Ports 0 andfor 1 in 4-bit sets
Low level output at reset time Ports O andfor 1 in 4-bit sets

2. Oscillator circuit option

Option Ciruit Conditions and notes
D8C1 ’
Extarnal clock L O ﬁ» This input is & Schmitt specification input,
AC1B08 .
0SC1t

Ceramic I *
Caramic oscillator rasonator
Osce

Nota: There is no RC oscillator option.

A01807

3. Watchdog timer option
The presence or absence of a watchdog timer can be selected as an option.

4. Port output type option
* One of the following two output circuit options can be selected for each bit in ports PO, P1, P2, P3 {except for the

P33/HOLD pin), P4, P5. P6 and PC.

Option ‘ Circuit i Conditions and notes
D__"E — Oulpu!
Cpen drain output }—' ;— nhet | P2, P3, P5 and P8 are Schemitt inputs.
AD1808

o
ala
CF—+ P2, P3, PS and P& ara Schmitt inputs.
Built-in pull-up resistor output CMOS outputs (P2, P3, P& and PC) and pull-up MOS
”r outputs (PO, P1, P4 and P5) are diffarentiated according 1o

Input
dma | the drive capacity of the p-channel transistor.

EsB
AD1B0Q8

* The PD comparator inputs and the PE three-value inputs are selected in software.

No, 4677-6/23



LC663548, 663568, 66356B

Specifications
- Absolute Maximum Ratings at Ta = 25°C, Vgg =0V
Paramater Symbol Applicable pins, notes Conditions Ratings Unit | Note
Maximum supply veltage Vpp max | Vpp ~03to+70| V
Vi (1) P2, P3 (except for the P33/HOLD pin), P4, PS5, P6 03t +150| V 1
Input voltage - ;
Vin(2) Other inpuls 03w Vpp+03| V 2
Vour {1) | P2, P3 (except for the P33/HOLD pin), P4, P5, P& 0310 +15.0| V 1
Qutput voltage
Vour {2) | Other outputs -03wVpp+03| V 2
PO, P1, P2, P3 {except for the P33/HOLD pin),
lov | pa, s, P8, PC 20| ma | 3
Qutput current per pin “lop (1) | PO P1,P4, PS5 2| mA 4
—gp (2) | P2, P3 (except for the P33/HOLD pin), P6, PC 4| mA 4
Elgy (1) | PO, P1, P2, P3, (except for the P33/HOLD pin), P40, P41 75| maA 3
. Iloy (2) | P5, P8, P42, P43, PC 75 mA 3.
Total pin current ————
Ilge (1) | PO, P1, P2, P2 {axcept for the P33/HOLD pin), P40, P41 25| mA 4
Zlop (2) | PS5, P8, P42, P43, PC 25| mA 4
Allowab dissipati Pd Ta =-30 10 +70°C DIp42s 600 mW
owable power dissipation max a= o
pe P v QFPagE 43| mw | 5
Onperaling temperature Topr -30to +70| °C
Storage temperature Tsig -5510 +125| °C

Note: 1. Applies to open drain cutput specification pins. The rating from the "other pin” entry applies for specifications other than the open drain output

specification,

. Inflow current

AW

. Leve's up to the free-running oscillation level are allowed for the oscillator input and output pins.

. Qutflow current (Applies to the pull-up output specification and CMOS output specfﬁ'calion pins.)
. We recommend using reflow soldering methods to mount the QF P package version.

Contact your Sanyo sales representative 1o discuss process conditions if techniques in which the whole package is immersed in a solder bath
{solder dip or spray technigues) are used.

Allowable Operating Ranges at Ta = -30 to + 70°C, Vgg =0V, Vpp = 3.0 to 5.5 V unless otherwise specified

Parameter Symbol Applicable pins Conditions min typ max Unit | Note
Operating supply voltage Voo Voo 092 <Teyc< 10 ps 3.0 55 v
Memory hold supply voltage Voo H) | Voo In HOLD mode 1.8 55| V
P2, P3 (except for )
Viq (1) | the P33/HOLD pin), With the ouint n-channel | 4 8 voo 15| v | 1
P4, PS5, P6 transistor o
R — With the output n-channel
Input high level Voltage Vi (2) [ PIVHOLD, RES, OSC1 [ oor oir 0.8 Vpp Vpp | Vv 2
With the output n-channel!
VIH (3) P0, P1, PC, PD, PE transistor oit 0.75 VDD VDD v 3
Vitd) | PE Using three-value input 0.8Vpp Voo | V
Micdle lavel inpul voltage Vin PE Using three-value input 0.4 Vpp 0.8 Vpp v
i V, 1) | PDO, PC2 1.5 v
Common mode input ey {1) Using comparator input bD v
voltage range Vewu (20 | PD1, PD2, PD3, PC3 Vss Vpp-15 v
P2, P3 (except for )
Vi) the P33/FIGLD pin), :‘Vnh Fh;a ou:jf:ul n-channel 0.2 Vpp )
Ps, Ps, AES, OSC1 ransistor o
Input low [evel voltage VL@ Pa3/HOLD Vop=18155V 0.2Vpp v
PO, P1, P4, PC, PD, PE, | With the output n-channel
YiL® | rest transistor off Vss 025Vpo | V 3
Vi (%) PE Using comparalor input Vgg 0.2Vpp v
Operating frequency fop 04 435 | MHz
{instruction ¢ycle time) Teve) (10 (0.92) | (us}

Note: 1. Applies 1o open drain specification pins. However, the rating for V) (2) applies to the P3¥/HOLD pin. Ports P2, P23 and P6 cannot be used as input
pins when CMOS output specifications are used.

2. Applies 10 open drain specification pins.
3. When PE is used as a three-value input, V| {4), Vs and V|_(4) apply. Port P3 cannot be used as input pins when CMOS output specifications

are used.

Continued on next page.
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Continued from preceding page.
Parameter Symbol Applicable pins Conditions min typ max Unit | Note
See Figure 1. '
With the signat input to
0SC1 and with OSC2 ’
Frequency foxt open (with external clock 04 4.35 MHz
input selected for the
oscillator circuit option)
See Figure 1,
With the signal input to
External clock , - OSC1 and with OSC2
|nputl . Pulse width otk 0sCH open (with external clock 100 ns
conditions input setected for the
oscillator circuit option)
See Figure 1.
With the signal input to
. ) taxtR 0S5C1 and with OSC2
Risesfall times toxtF open (with external clock 30 ns
input selected for the
osclllator circuit option)
Electrical Characteristics at Ta = -30 to + 70°C, V4o =0V, Vpp = 3.5 to 5.5 V unless otherwise specified
Parameter Symbol Applicable pins Conditions min typ max Unit | Note
P2, P3 {except for Vin =135
lHin the P33/HOLD pin), With the output n-channel 5.0 A 1
P4, P5, P6 transistor off
VigeV
PO, P1, PC, OSC1 IN = ¥0D:
Input high level current IH® | 5o panam e With the output n-channel 1.0 | pA 1
RES, P33/HOLD transistor off
Vin=Vpp.
Iy (3 £D, PE, PC2, PC3 With the output n-channe! 1.0 | pA 1
transistor off
Vin = Vss,
L (1) g‘g;‘s °éh;é;ha” PD. PE.| with the output n-channel -1.0 pA | 2
an transistor off
Input low level current
Vin = Vss,
I (23 PC2, PC3, PO, PE With the output r-channel ~-1.0 A 2
transistor off
P2, P3 (except for loy=-1mA Vpp - 1.0
Vou (1) | the P33/HOLD pin) v 3
Output high level voltage P&, PC lop =-0.1 mA Voo -05
low = -50 Vpp-1.0
Vou(2) |Po, P1,Pa,Ps O = 750 pA 0o v | a
Iow = =30 pA Vpp-05
Cutput pull-up current Ipg PO, P1, P4, P5 VineVss, Vpp =55V -18 mA 4
PO, P1, P2, P3, P4, P5,
VoL (1) | P8, PC (except for IgL = 1.6 mA 0.4 v 5
the P33/HOLD pin)
Output low level voliage
Po, P1, P2, P3, P4, PS5,
VoL (2) P8, PC (except for lo =8 mA 1.5 \')
the P33/HOLD pin)
| 1 P2 P3, P4, P5, P8 Vin=135V 5.0
Output off leakage current ore (1 N pA
lopr (2) PO, P1, PC Vin=VYDD 1.0 pA
Vore (1) | PD1,PD2, PD3 Vin=VsgtoVpp~158V 50 +300 my
Comparator offset voltage
Vore (20 | PDO Vin=1510Vpp +50 +300 { mv
Hysteresis Vhis
voltage 0.1 Voo v
High level
Schmit thresHOLD ViH P2, P3, F5, Pg, 0.5 Vpp 08Vpp | V
characterisics | voltage 0OSC1 (EXT), RES
Low level
thresHOLD viL 0.2Vpp 0.5 Vpp v
vollage

Continued on next page.
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Continued from preceding page.
Parameter Symbal Applicable pins Conditions min yp max Unit | Note
Oscillator )
‘ frequency fer 0sC1, 08C2 Figure 2, 4 MHz 4.0 MH:z
Ceramic -
oscillator Osciltator
stabilization fors Figure 3, 4 MHz 10 ms
time
Cycle | Input 09 us
; tokey
time | Qutput 20 Teyce
Low .
level/ | Input oKL 0.4 us
high The timing from Figure 4
Serial clock level SCKo, SCK1 and the tesl load from
pulse | Output tekH Figure 5 1.0 Teyc
widths
Rise/
fal |oupur| CKR 0.1 ps
times TokF
) Stipulated with respect ta
Serial | Data setup time oK S10. SN the rising edge timing for 03 1S
erial Input o ' SCKO and SCKT from 03
Data hold time tek) Figure 4 . ns
Stipulated with respect to
Outout del the rising edge timing for
Serial output [ - Wipul delay loko | SO0, 501 SCKG@ and SCKT from 0.3 ks
me Figure 4 and the test load
shown in Figure §
» Conditions such that
the INTO interrupt is
. accepted
:NT? h'?hﬂow oK INTO + Conditions such that 2 T
\:i:ﬁhgu e oL timer 0 event counter cye
and pulse width
measurament inpuls
are accepled.
Pulse Hightlow level . . .
conditions pulse widths for iy S — Figure 6 | * Conditions such that
H INT1, INT2 all interrupts are 2 Teye
interrupt Inputs L accoptod
other than INTO ®
PIN1 high/low N » Conditions such that
level pulse PINH PIN1 timer 1 event counter 2 Teye
widths tRINL inputs are accepted.
RES highflow tasH T + Conditions such that
level pulse RES raset DeeUrs 3 Toyc
widths ISt
Comparator response spead Trs PD Figure 7 20 ms
Using a 4 MHz ceramic
" od ¢ dreai | v oscillator 3.0 5.0 mA 8
aerating mode current drain
Op s bboe oo Using a 4 MHz external
clock 3.0 5.0 mA
Using a 4 MHz ceramic
HALT mod drai | v oscillator 1.0 2.0 mA
mode current drain
DDHALT 0o Using a 4 MHz external 10 A
cock . 2.0 m
Held-mode current drain loprowo | Yoo Vpp=181055V 0.01 10 A

Note: 1. Commen input and output ports with open-drain cutput specifications are specified for the state with the output n-channel transistor turned off.
These ping cannot be used for input when the CMOS output specificalion option |s selected.

2, Commen input and output ports with open-drain output specifications are specified for the state with the output n-channel transistor rned off.
Ratings for pull-up output specification pins are stipulated for the output pull-up current lpg. These pins canneot be used for input when the CMOS

output specification oplion is selected.
. Stipulated for CMOS output specilications with the output n-channel transistor in the off state.
. Stipulated for pull-up outpul specifications with the output n-channel transistor in the off state.
. Stipulated for open-drain cutput specifications with the cutput n-channel transistor in the off state.

ot AW

. In the reset state
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0SC1 (ascay

l |

External clock DPEN

[ 1 1
textF textR

i/feaxt

AQ1B1i0
Figure 1 External Clock Input Waveform
ZRd
c1a Caramic 'L cé
I resonator-mr
AGL181414
Figure 2 Ceramic Oscillator Circuit
Yoo
........ YA Operating Vpp
s lower limit
A R Y L L L ) 0 V
0sc
Stable
Oscillator unstable | oscillation
period
{CFS
401812
Figure 3 Oscillator Stabilization Time
Table 1 Ceramic Oscillator Guaranteed Constants
C1=33pFz 10% C1=47pF £ 10%
2 MHz (Murata) CSA2.00MG | C2=33pF % 10% 2 MHz (Kyocera) KBR2.OMS | C2 =47 pF £ 10%
Extarnal Rd=00 Rd=00
capacilance type C1=33pF £ 10% C1=33pF £ 10%
4 MHz (Murata) CSA4.00MG | C2=33pF 1 10% 4 MHz (Kyocera) KBR4.OMS | C2=33pF £ 10%
Rd=00 Ad = 00

SCKD
SCK1 0,2¥pp \
Q4VDD
810 X X:g'g‘{:“”
sI11 dadttls
tcKo
S00 X Vo1
0,4V
s01 ol

AD1B43

Figure 4 Serial I/O Timing
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TEST
polnt

Figure 5 Timing Load

%H=ikﬂ

J:C=SODF

A0i18i4

VIN

VREF
VIN

Comparator output data

Figure 6 Input Timing for INTOQ, INT1, INT2, PIN1 and RES

AD1B1G

VOFF

YOFF

Tra

AD1D1LG

Figure 7 Comparator Response Speed Trs Timing
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Application Development Tools

Programs for the LC66354B, LC66356B and LC66358B microprocessors are developed on an IBM-PC compatible
personal computer running the MS-DOS operating system. A cross assembler and other tools are available. To make
application development more convenient, Sanyo also provides a program debugging unit (EVA800/850), an evaluation
board (EVA800/850-TB6630X), an evaluation chip (LC66599) and an on-chip EPROM microprocessor (LC66E308).

Host control program,
cross assembler

i LC66599
LCEBE308  J2:Pin

\

User application printed circuit board

Structure of the Application Development Too!s

Evaluation chip
board
{EVABOQ/RS0-

TBEB3OX)

%\ Debugging unit Parsonal compuier

(EVABOO/B50) (OS: MS-DOS)

1. Program debugging unit (EV A800/850)
This is an emulator that provides functions for EPROM writing and serial data communications with external
equipment (such as a host computer). It supports application development in machine language and program
modification. Its main debugging functions include breaking, stepping and lracmg {The MPM6630X is uscd for the
EVAR00/850 monitor ROM.)

2. Evaluation chip board (EVA800/850-TB663(X)
The evaluation chip signals and ports are output to the 42-pin connector and when the output cable is connecied, the
evaluation chip board converts these signals to the same pin assignments as those on the mass production chip. The
evaluation chip board includes jumpers for setting options and other states, and these jumper settings allow the
evaluation chip to implement the same I/O circuit types and functions as the mass production chip. However, there
are differences in the HOLD mode clear timing and the electrical characteristics.

Jumper
Type 0SC Reset method Power supply to the user application board
Jumper Jumper 1 (J1) Jumper 2 (J2: RES) Jumper 3 {J3: Vpp)
External osciflator ) . Vnn is supplied to the user
EXT DD pp
{external clock} INT (a) :?\e;s:;sb[ycz:;l::;rnstructlon from OM {a) | application printed circuit board
Jumper setting RC RC oscillator ' through the evalualion chip board.
and mode Reset by the reset circuit on the Separate power suppfies on the
) user application printed circuit user application printed circuit
CF CF ogeifiator EXT {5} board. OFF {b) board and the evaluation chip
board.
Switches (SW9, SW10 and SW11)
Type Port 0 and 1 output levels on reset ‘ Watchdog timer presence or absence setting
Switch SW11: POHL SW10: P1HL Swo; WDC
Switch setting ON Port 0 high ON Port 1 highPort 1 low ON Watchdog timer present
and mode OFF | Port 0 low OFF OFF | Waichdog timer absent

Switches SW1 to SW8: Pull-up resistor option settings

« Set the corresponding switch to the on position for built-in pull-up resistors, and set the switch to the off position
for open drain output.

» These settings can be specified for individual pins.
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3. Cross Assembler

Cross assembler {file name)

Object microprocessors

Limitations on program creation

LC665, EXE

(LCB6599)

LC66354B, 663568, 663588
{LCB6E308, 66P308)

SB instruction limitations
» LCB6354B

(LCBBE308, 66P308)
- LCB6599

: Only SBO can be used.
+ LC66356B, 6635688  : Only SBO and SBt can be used.

. SBO, SB1, SB2 and SB3 can be used.

4. Simulation chip (See the LC66E308 individual product catalog for more details.)
The LC66E308 simulation chip is an on-chip EPROM microprocessor. Mounted configuration operation can be
confirmed in the application product by using a dedicated conversion board (the W66EP308D/408D for DIP
products and the W66EP308Q/408Q for QFP products) and writing programs with a commercial PROM writer.

« Form

The LC66E308 has a pin arrangement and functions identical to those of the LC66354B, LC66356B and
LC66358B. However, there are differences in the HOLD mode clear liming and the electrical characteristics. The
figure below shows the pin assignment.

« Options

The options (the port 0 and 1 level at reset, the watchdog timer and the port output circuit types) for the
microprocessor to be evaluated can be specified by EPROM data. (The next item describes the option data area and
definitions.) This allows evaluation with the same peripheral circuits as those that will be used in the mass

production product.

Pin Assignment

DIC42S (window)

posPo0 (1|
D1/P01 [ 2|
paspo2 [3 |
pasroa [4 ]
pD4sP10 [E |
o8-P11 [6 |
oesPiz2 (7
p7/P13 (8]
aosstosPao (8]
a1/500P2L 10
A2/SCKO/P22 [11
A3/INTO/P23 [12]
A4/TNT1,/P30 [13]
AB/POUTO/P3L [14]
AB/POUT1/P32 [15]
HoLo/Paa (16
A7,P40 [17]
AB/P41 8]
Vpp/TEST [19]

vgs [20]

0sc1 21

O

NN

LCE6EACH

42| PEL/TRB/OE

41] PEC/TRA/CE
[40] voo

(35 PO3/CMP3/PGM
[38] PDR/CHP2

37] PDL/CMPL

[36] POO/CMPO

_3__5! PC3/VREF1
[34] PC2/YREFO
[33] PE3/PINI1/DASEC
[32] PE2/SCK1

31] PE1/S01

30] PEO/SI

[25] Pe3/INTE
(28] P52/AL3

27] PS1/a12

[26] P50/ALY

[25] Pa3rat0

[2a] Pa2sa9

23] RES

2zl osca

AD41817
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Option Data Area and Definitions

ROM area Bit Ciption itam

Relation between option and data

Unused

(3 0= B |

Must be set to zeros.

Oscillator option
2000H -

1 = ceramic oscillator
0 = externat clock

Unused

Must be sei to zero,

Pt
PO

Level of reset

1 = high level
0 = low level

Watchdog timer option

1 = present, 0 = absent

P13
P12
P11
P10
P03
PG2
P01
PCO

2001H Qutput circuit type

1=PU,0=0D

Unused

Must be set to zero.

pPaz
P31
P30 Qutput circuit type
P23
pa2
P21
P20

2002H

1=PU,0=0D

P53
P52
P31
P50
P43
P42
Pat
P40

2003H

Output circuit type

1=PU,0=0D

glel=|nmjwils|lon|ofvwloj=im|w|ls|lunja|v|o]=|viw|ls|un]|e|vw|jol=2]n]|w] &

-~
-

Unused

P63
Pe&2
P&1
0 P60

2004H

Output circuit type

M|

1=PU,0=0D

2005H 7t00 Unused

Must be set to zero.

2006H Twed Unused

Mus1 be set 1o zero.

704 Unused

Must be set (o zero.

3 PC3
pC2

2007H Output circuil type

1=PU,0=0D

Unused

o-=|n

Must be set to zero.
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LC663XX Series Instruction Table (by function)

Abbreviations:

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 memory pointed to by the DPH, DPL data pointer

M (XY). Data memory pointed to by the DPX, DPY data pointer

M2 (HL): Two words of data memory (starting on an even address) pointed to by the DPH, DPL data pointer
SP: Stack pointer

‘M2 (8P): Two words of data memory pointed to by the stack pointer

M4 (SP). Four words of data memory pointed to by the stack pointer

n: n bits of immediate data
t2: Bit specification
t2 1| 10| o1 | oo
it 23 | 22 [ 2t | 20

PCh: Bits 8 to 11 in the PC

PCm: Bits 4 to 7 in the PC

PCI: Bits 0 to 3 in the PC

Fn: User flag,n=010 15

TIMERO: Timer 0 ;

TIMER1: Timer 1

S1O: Serial register

P: Port

P (i4):  Portindicated by 4 bits of immediate data
INT: Interrupt enable flag

( )»[ 1 Indicates the contents of a location
« Transfer direction, result

¥ Exclusive or

A Logical and

v Logical or

+ Addition

- Subtraction

— Taking the one's complement
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Instructions
6 Instruction code -é E
i+
% 2 Mnemonic % i -Eé Operation Description s?a"t::t:?m Note
Eg: D',!DGDsDJ‘ DgDzD1DO Z.E'ZB‘
CLA Clear AC v oo0oloooolfls |1 [AE0 Clear AC 2F
ear (Equivalent to LAIO.) ear Ak 1
Decimal adjust AC 1 oj1 1 11 AC « [AC) + 6 )
DAA in additon 0010 o1 1 0l 2] 2 |Equvalentto Aty |29 Six 10 AC. zZF
. ' . AC « (AC}+ 10
DAS P“'g‘lf' “E'J“s‘ o D I 32| 2 {Esivaentio Add 10 to AC. zF
2 n subtraction ADIOAH.)
2 [cLc Clear CF 0 00 111 1 10| 111 |CFeo Clear CF 10 0. CF
5 [stc Set CF 000 1|1 1 1 1] 1|1 |cFed SetCF 1o 1. CF
§ [cma ComplementAC |0 0 0 1|1 0 0 0| 1 [ 1 A<D I,“;‘(':"“ one's complement |
E .
2 | Increment AC 6000 1]0 1 0 0} 1 1 |AC « (AC) +1 Increment AC. ZF, CF
=
E DA Decrement AC o 01 0{0 1 0 0 1 1 JAC « (AC) -1 Decrement AC. ZF, CF
=] i ACy « {CF),
% |ran :?l‘:;i“’h‘“&"g“‘ 6001|000 0|1t |1 |AChe;Cnst) |ShiftAC (including CF) right. |CF
5 g CF « (ACg)
5] . ACq « (CF),
< 0
RAL Rotate ACIek | o o 5 g|o0 0 0 1| 1 | 1 |ACn+1e(aCm), [ShitAG (including CF)lett. |CF, ZF
through CF
CF « (AC3)
TAE TransferACtoE (0 1 0 O] O 1 0 1 1 1 {E « {AC) Move the contents of AC 1o E.
TEA Transfer E to AC 010 010 1 1 0} 1 1 {AC «(E) Move the contents of E to AC.| ZF
Exchange AC Exchange the contents of
XAE with E o1 00f0o 1+ 001l 1 |ACaE AC Bnd E.
e IM Increment M o0 01|00 1 0] 1] 'l" 1"'"“) <ML b crement M (HL). ZF, CF
=]
ki
% DM Decrement M 0010|001 0] 1 1 EA1(HL) MED 1 pecrement M (HL). ZF, CF
(=
‘E , Increment M 110 0]l0 1 1 1 : ’ .
.“% IMDR 8 direct b lg Is la|la b Iy I 2 2 |M(iB) —[M(i8)] +1 [increment M {iB). ZF, CF
2 . Decrement M 110 0{0 0 11 . ) )
E DMDR i diract b dg 1s 1o |la o 1y lo 2 2 |MtiB) M (i8)] -1 |Decrement M (i8). ZF, CF
- ) Set the bit in M (HL) specified
5 lsmBrz (setMdatabit [0 0 0 0|1 1w [ 1 [ 1 [MELEC bymndnmg_ ) 3P
2 Ciear the bitin M (HL)
AMB t2 Reset M data bit 001 0|1 1 ty i 1 {M(HL), 12) <0 specified by t0 and 1 to 0. ZF
Add the contents of AC and
M {HL) as wo's complement
AD Add M1o AC 000 o0}0 t 1 01 1 |AC « (AC) + [M(HL)) valves and store the result ZF, CF
in AC.
@ Add the contents of AC and
2 . . 11 001 0 01 .y |M(i8) as two’s complement
g ADDR g8 {AddMdirectto AC bolels bWt b lo 2 2 |AC « (AC) + [M(i8)] values and stose the resuit ZF, CF
2 ' in AC,
§ Add the contents of AC,
= Add M 1o AC with AC « (AC) + [M{HU)]IM (HL) and C as two's
g- ADC CF © 000100 1 01 ! + (CF) complement values and ZF, CF
8 store the result in AC.
g Add the contents of AC and
2 1 anlie Add immediate 11 o1 1 1 1 2 2 AC « (AC) + |3, 1, [the immediate data as two's 7F
g : data o AC 00 1 0flyls Iy g Iy, lp complement values and
g store the result in AC.
g Subtract the contents of AC
& Subtract AC from AC « [M(HL)] - (AC} | and CF from M (HL) as two's
< |SUBC M with CF 000 )01 11 1 L. (]3] complemant values and ZF, CF 2
store the result in AC.
ANDA And Mwith AC Take the logical and of AC
then store AC o 00 o0o|lo 1 1 1] 1 1 AL:: :L(AC) ¥ and M (HL) and store the ZF
M (HL)L resultin AC.

Note: 1. Has a vertical skip function.
2. CF will be zerp if there was a borrow and one otherwise.

Continued on next page.
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Continued from preceding page.

é Instruction code g ; Affected
2o Mnemonic £E2lE2 Operation Description - Note
EE D7 Dg D5 Dy | D3 Dp Dy Dy | 2 E. = status bits
) Take the logical or of AC and
ORA Ot" M :'&h ACthen| 6 6 6 oo 1 0 1|1 | 1 ‘:: ‘;L(AC) v M (HL) and store the result | 2F
store (M (HL)] in AC.
Exclusive or M Take the logical exclusive or
EXL with AC then 000 1[0 1 0 1)1 |1 |A0CROY of AC and M (HL) and store | ZF
store AC (M (HL)] the result In AC.
} Take the logical and of AC
aNDM  [AndMWIRAG 1o o 5 0o 0 1 1| 1 | “:‘“;'_I"L’ AC) A fand M MLy and stora the | 2F
then store M{HL) resultin M (HL).
. Take the logical or of AC and
ORM oM ;;'th ACthen| 6 6 0 0f0o 1 0 o] 1 1 TA(T-ILL! —ACHY Iy (HL) and store the result | ZF
store M (HLY) in M (HL).
Compare the contents of AC
and M {HL}) and set or clear
a CF and ZF according to
_g the result,
B ,
2 |cm “C'i‘:r’:‘&“"’ AC 000 1|01 1 0|1 | 1 [MEAD+AC)+1 ohg;%n;;};ﬂn cFlze|l2ZF.cF
&
£ MHLI>(AC) [olo
g MHL)=(AC) 1|1
8 MHL]<(AC) f[1fo
-
§ Compare the contents of AC
b4 and the immediate data I I,
& ly I and set or clear CF and
"é' ZF according to the result,
£ . Compare ACwiht [ + 1 0 01 1 1 1 ——— Maani
T 4 2 | 2 |lglalyIg+{AC) +1 agnitude
< o immediate data 1 01 0|l Kl alzlilo +(AC)+ comparison | ©F | ZF ZF,CF
lal Iy lg> AC olo
baloly = AC 1]
lg lz |1 |o < AC 1 [+
Z2F &1 Compare the contents of DP_
cliis Compare DP with| 1 1 0 O |1 1 1 1 2 2 iTDP=l3lalylg [with the immediate data. Set 7F
: immediate data 101 1|l I Iy I ZF <0 ZF if identical and clear ZF
fOPO=131a 14l it not,
ZF 1
it {AC,12) = Compare the corresponding
CMB 12 Compare AC bit 110 0|1 1 11 2 2 [M (HL}, 2] bits specified by tp and t; in 2F
with M data bit 11 0 1|10 0 44 1 ZF <0 AC and M{HL).-Set ZF if
iH{AC, t2) = identical and clear ZF if not.
[M({HL), 2]
Load ACand E AC « M (HL) Load the contents of M2 (HL)
LAE from M2 (HL) 01 0 111 1001 |1 g MHLs1 into AC, E.
) Load AC with Load the immediate data
LANi4 immediate data 1 0 00 |3 |2 |1 |0 1 1 AC |3 lz |~| |0 into AC. ZF 3
w . Load AC from M 110 00 0 0 1 i Load the contents of M {8}
§ LADR i8 direct |7 IG |5 |4 |3 '2 |1 |0 2 2 AC IM (IB)] into AC. ZF
Q
J Store the conlents of AC
E S Store ACto M 10 00 1+ 1 1|1 1 [M(HL) « {AC) into M (HL).
L
= Store AC andE to M (HL) « {AC) Store the contents of AC, E
B |SAE M2 (HL) ¢ 10 s 1 0T MHL e (| |into M2HL).
8 Load the contents of M (reg)
B into AC. The reg is either HL
5 or XY depending on t0.
LAreg ',::f‘ri gc from 010 0|% 0t 0|1 |1 |AC—Meg) o o pid
HL 0
XY 1

Note: 3. Has a vertical skip function.

Continued on next page.
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£ Instruction code E S
B ) g |z ) . Aftacted
25 Mnemonic 2o -E g Operation Description status bits | Note
Z2g D7 Dg D5 D4 D3 D2 Dy Do |2 2|2 &
Load the contants of M (reg)
into AG. (Tha reg is either HL
Load AC from AC « [M (reg)] or XY.) Then incremant the
LAseg, | |M (reg) then 0 1.0 0fF1 0ty T |1 2 |DPLe(DP) +1 contents of either DP_or DPy. | ZF 4
increment reg or DPy « (DPy} + 1 | The relatienship batween t0
and reg is the sama as that
for the LA reg instruction,
Load the contents of M (reg)
into AC. (The rag is either HL
Load AC from AC « [M (reg)] or XY.) Then decrement the
LAreg, D |M (reg) then 01 0 1§01 0 tg + |1 2 |DPL«(DP) -1 contents of either DP_or DPy. | ZF 5
decrament reg or DPy « (DPy} — 1 | The relationship betwaen t,
and reg is tha same as that
for the LA reg instruction.
Exchange tha contents of
M (reg) and AC. The reg is
either HL or XY depending
Exchange AC onlo
o1 0 1 M
XA reg with M (req) 0 1t O 1 1 HACY < [M (rag)] o .
HL 0
XY 1
g
= Exchange the contents of
3 M (reg) and AC. {Tha reg is
[%3 .
: Crchanga AC w0 ot ogy [P0 T
& |XAreg, | |withM(regithen | 0 1 0 O 1 1 tg 1} 1 2 |DPL e (DP) +1 ither DP, or DPv. Th ZF &
o increment reg or DPy « (DPy] +1 |2 ar SFLOr Uy, The
B relationship betwaen 10 and
= reg is the as that for the XA
b4 reg Instruction.
-
Exchange the contents of
M (reg) and AC. (The rag is
ither H .
Cctargs AC wo oy [
XAreg, D |withM(reg)then | O 1 0 1|1 1 t5 1 1 2 |DPL« (DP) -1 . ZF 7
d h op bp ] either DP_ or DPy. The
ecrement reg or DPy « (DPy) - relationship betwean to and
rag is tha as that for the XA
rag instruction.
. Exchange AC 110 0t 0 0 O ) Exchange the contents ot AC
XADRI® |\ ith M direct blg 15 lgfls Ia Iy Io| 2 | 2 [AC)eIM(8) with M (ig).
LEAlis |LoBdEBACwith | 1 1 oofo 1 10 2 | 2 [E-tlelst Load the immediate data i8
immediale dala bz g ls lyils Iz 1y g ACelglalytg into E, AC.
Load inte E, AC the ROM
Read table data EAC e data al the location
RTBL from program o010 1)1 ¢ 1 0] 1 2 ! determined by replacing the
ROM [ROM (PCh, E, ACI] ||, var 8 bits o the PC with
E, AC.
Output from ports 4 and 5 the
f?:;d;;t;fag:m Port 4. § ROM data at the location
RTBLP ¢t 0 1|1 00 0] 1 2 ' datermined by replacing the
ROM then output [ROM (PCh, E, AC)] lowar 8 bits of the PC with
o P4,5 E AC

Note: 4. ZF is set according to the result of incrementing DP|_or DPy.
5. ZF is set according to the result of decrementing DP|_ or DPy.
6. ZF is set according to the result of incrementing DP|_ or DPy.
7. ZF is set according lo the result of decramenting DP_or DPy.

Continued on next page.
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5 - 5 |5
2 . Instruction code b 5. . Affected
_g L Mnamonic tzle 3 Operation Description status bits] NOt®
28 Dy Dg D5 Dy | D3 D Dy Do |2 %2 &
Load DPy with
. zeto and DP with DPye0 Load zero into DP, and the
LOZi  linmediatedata | O T 1 Ol 2 bl VL YV Ipplciy,0,0,  |immediate data 4 into DP,.
respectively
‘ Load DPy with 11 ¢ 01 1 11 Load the immediate data i4
LHI4  Jimmediatedata | 0 0 0 015 1o 1y lo| 2 | 2 {PPHe T2kl finopp,,
) Load DP|_ with 11t 001 1 11 Load the immediate dala i4
LLtla immediatedata | 0 0 0 11y Iy Iy Ip| 2 | 2 |PPrelalzhibo into DP.
LHLI 8 ;‘T;"m?rigdg f;L 1100000 0|, |, |0Pucllglsly |Loadtheimmedite datainto
data bolg I lgflg 1o 1y 1o DPL 131314 Ig DLy, DPL.
Load DP P
Lertie it imm{e"dgt;’ 110000 1 of, [, [oPrenrgisly |Loadine immediate datainto
data. b lg 15 et I 1y K DPy e Igisty Ig DLy, DPy.
Ingremant the contants .
IL Increment DP ¢ 00 1)0 00 1|1 1 |DPL ¢ (DP} + 1 of DP, ZF
DL DecrementDPL |0 0 1 0|0 0 o 1{ 1 | 1 [DPLe(opp-1 |Decramentthecontents |5
o of DP.
[ =
2 Incremant the contents
é Y Increment DPy 00 0 1[C 0 11 1 1 |DPy & (DPy) +1 of DPy. ZF
[%]
< lov DecrementDPy | 0 0 1 00 0 1 1| 1 | 1t |DPye (DPy}-1 Dﬁgr:m"t the contants zF
2 &) Y.
5 Transfer AC fo 11 0 01 1 11 Transtar the contents of AC
g |™ DRy 111 1|oooo|? ]2 |Pu-(A0 to DPy.
o
£ Transfer DPy to Tt 0 0f1 1 11 Transfar the contents of DPy |
5 |"A AC 1110000 0|22 ACOPy to AC zF
£ -
g Exchange AC with Exchange the contents of
= XAH DPy 010 0|0 0 0O 1 1 |{AC) & (DPY) AC and DPy,.
o)
a Transfer AC to 11 0 01 1 1 1 Transtar the contents of AC
TAL DR, 1 11 1|0 00 1| 2|2 |PPLeiq) 10 DP,.
Transter DP| to T 1.0 0p1 1 1 1 Transtet the contents of DP
LA AC 11 10f00 0 1| 2|2 [AC«OR) to AG. zF
Exchange AC with Exchange the contants of
XAL P, 1 0 0]J]0 0O O 1 1 1 |(AC)« (DP) AC and DP_.
Transfer AC to 11001 1 11 Transter the contents of AC
TAX DPy 111 1|0 0 1 0] 2|2 |PPxe(AC o DPy.
Transfer DPy to 110 01 1t 11 : Transfer the contents of DPy,
TXA AC 111 0[0 01 0|2 ]2 |[AC-DPd 10 AC. zr
Exchange AG with Exchange the contents of
XAX DPy : O 1 0 00 0 1 0 1 1 |(AC) « (DPy) AG and DPy,
Transter AG to 11 ¢ 01 1 11 Transfer the contents of AC
TAY DPy 1111|001 1| 2|2 PPretal to DPy.
Transfer DPy to 11 06 01 1 1 1 Transter the contents of DPy
TYA AC 1110|001 1}2 |2 [ACcOPy to AC. zF
Exchange AC with Exchange the contants of
XAY DPy 0 1 0 0]0 0 1 1} A 1 [(AC) & (DPy) AC and DPy
§ |sFBnd  |[Setfiag bit 0 % 1 tingmyn | 1| 1 |Fnet Set the flag spacified by
5 ndto t
3
a g
58
Es Clear the fl ified b
o= " ear the flag specified by
2 ‘E RFB n4 Reset flag bit 0 0 1 1 ngnyngyng| 1 1 |Fne0 nd 1o 0. ZF

Continued on next page.
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= . G B
% ) Instruction code I . o Affected
29 Mnemonic ES|ER Operation Description status bits | Note
Bg Dy Dg D5 04| Dy Dz Dy D[ 2 £(2 8
. PC12 « PC12 Jump to the location in the
JMP addr |*4TP mt:hak ; F: P1 I'-? ’:__,‘1 F';‘o EQ zs PCI1100 same bank specified by 1he 8
Gurrent ban 7FeFsFalFa ety o Pyyto Pg immediate data P12.
Jump to the PC121to PC8 « Jump to the lecation
address stored at PCi21t0 PCB determined by replacing the
JPEA  lEandAcinthe |0 O T OO T 11 PC7 104  (E) lower 8 bits of the PC
curreni page PC3 to 0 « (AC) by E, AC.
PCI2Z, 11«0
PC10100 «
. ¢ 1 0 1]|0PpPyPg Py to Py "
CAL addr | Call subroutine P; Pg Ps Pe| Py Pz Py Pg M4 (SP) — (CF, ZF, Call a subroutine.
PC12100)
SP « (SP)-4
PC121086,
PClto0e0
Call subroutine in PCS to 2 « P4 to Py | Call a subroutine on page 0
oy
€ | CZPaddr | 5o 76r0 page 1.0 1 0|PyPy Py Py M4 (SP) « (CF, 2F, |in bank 0.
§ PC12t00)
E SP« SP-4
=
‘o Change the memory bank
g BANK Change bank o0 01|10 1 1 and register bank,
[=] R
B Store the contents of reg in
F M2 (SP). Subtract 2 from SP
z after the store.
|
[= 9
E P res i i
5 ush reg on 11 o1 1 1 1 M2 {SP) « (reg) g 1 o
= [PUSHreg {\o (spy RIRERIEEEE SP  (SP) -2 m 0 o
XY 0 1
AE 1.0
lllegal setting] 1 1
Add 2 10 SP and then lvad the
contents of M2 (SP) inte reg,
POP reg Pop reg off 1o oftr 1 11 SP 4= (SP) + 2 The relation between iy g
M2 (SP) 111011 0yig 0 reg « [M2 (SP)] and reg is the same as that
for the PUSH reg instruction.
Return from a subroutine or
RT Return [rom 0o 00 1{1 1 00 SP e (SP) +4 interrupt handling routine.
subroutine PC ¢ [M4 (SP)] 2ZF and CF are not restored.
A t SP & (SP) + 4 Return from a subroutine or
RTI Return from 00 0 1|1 1 0 1 PG « [M4 (SPY| interrupt handling routine. | 2F, CF
interrupt routine CF, ZF « [M4 (5P)) |2F ard GF are restored.
PC7 to 0 «— P; Pg P5 | Branch to the location in the
0 0 P4 P4 P2 [ same page specified by Pq 1o
BA2 addr |Branch on AC bit | J P1 'f P‘ o o p h PyPg | Pyifthe bitin AC specified
75 T4 3 T2 N1 0 it (AC, 12)| by the immediale data ty 1
=1 is one.
PC7 10 0 « Pq Pg P5 | Branch to the location in the
P4 P4 P» [ same page specified by Py to
£ |MNA2 - |BranchonnoAC | 1 0 0 1 F? lf ;1 ;0 P, Pg ?|p7it e bitin AC speciﬁeg
g |ader bit Py Pg P5 P4 | P3 P2 P1 Po it {AC, 12)| by the immediate data 1, 1
% =0 is zero.
f—: PC7 to 0 « P Pg Ps | Branch to the location in the
‘é o 1lo 1t P4 P3 P2 | same page specified by Py 1o
Z | BM2 addr |Branch on M bit P‘ P‘ o bl P By b g PyPo |Pyifthe bitin M {HL) specified
7Tes Falfa 2z M o if [M (HL},| by the immediate data 1y iy
2] =1 is one.
PC7 to 0 « P; Pg Pg [ Branch to the location in the
P4 P4 P, | same page specified by Py 1o
BNML2 B.ranch onno M 10 0 1{0 1 ;1 ;0 Py Po Py if the bit In M (HL) specified
addr bit Pz Pg Ps Py | P3 P2 Py Py it [M (HL),| by the immediate data 1 1
2]=0 |is zero.

Note: 8. This becomes PC12 « (PC12) immediately following a BANK instruction.

Continued on next page.
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.g Instruction ¢code € |s
) |4 ] . . Aflected
'E & Mnemonic £g -g_g Oparation Dascription status bits | Note
22 D7 De Ds D4 D3 D2 Dy Dy |2 5|22
PC7100 ¢ g" gs E5 Branch 1o the lecation in the
o 1|1 ey g P4 Pa 2| same page spacified by Py to
BPt2 eddr [Branchonportbit [ b o o |p. p P‘ el 2] e if1[P O | Py it the bit in port (DP) 9
TTeTs TalTe T2 Tt To (DP,), tz) | SPec/fied by the immediate
o1 L data t, ty is one.
PC7 t
Crte g: ;g ::: Branch to the lecation in the
BNPt2 Branchonnoport | 1 0 © 1|1 0 14 & 5 2 Py Py :arﬂeﬂfagi _specif:ele;y Poto 9
addr bit Py P Ps Py | Pg Py Py Py it [P 7 lf the bit in port {DPy )
(DPL), 2] specified by tha immediate
too[dataty tys zero.
PG7 10 G « Py Pg P
110101110 0 P4 P3 Py | Branch to the location in the
BC addr |Branch on CF P. Pe Pe Py | Pa Po P, P 2 2 Py Pg same page specitied by Pg to
TTe s T4fFs 21 Vo it (CF) |Pyif CFis one.
=1
® PC?‘GO‘—P'; Ps Ps
S 1 0061|1100 P4 P3 P3 [ Branch to the location in the
T | BNCaddr |Branch on no CF 2 2 PP same page specifiad by Py to
] P; Pg Ps Py|P3 P Py P 12 o
£ 778 T8 T4 T2 To it (CF) |Pqif CFis zero.
= =0
£
8 PC?‘OO(—F-’ PSPS
C'E 1 101011 0 1 P4 P3 P [ Branch to the location in the
BZ addr  [Branch on ZF Py P P Pl Pa o P. P 2 2 Py Py |same page specified by Py to
7 e s T4 T2 P T it @ZF) |Pyif ZFis one.
=1
PC7 100« P, PgPg
1T 00 1)1 1 0 1 P4 P4 P2 [Branch to the location in the
BNZ addr {BranchonnoZF | P; Pg P5 Py | Py P; Py Po| 2 2 1Po | same page specified by Pg to
if ZF) P; it 2F is zero.
PC7 to 0 « P; Pg P [ Branch to the location in the
RN P P, Py Py same page spacified by Py to
BFn4 addr | Branch on flag bit P P. P, P p3 pz P1 P° 2 2 Py Py  {P7ilthe flag {of tha 16 user
776 76 4T3 T2 1 o if {Fn)  {Miags) specified by ns ng ny Ny
= is one.
PC7 to 0 « Py Pg Pg | Branch to the location in the
‘ P, P i
BNFn4 Branchonnoflag [ 1 © 1 1 ]ng ny ny ng 2 5 4 Pa P2 :arqetrf)aﬁe Spe:ct!::ec::y Poto
ddr bit P, Pg Ps Pyl Py Pp Py P P1Po |P7il the flag (of the 16 user
8 778 75 Tagty T2 11 e it (Fn)  |flags) specitied by ng n, ny
= ng is zero.
PO Inputport010AC | 0 ¢ 1 6|0 o o of 1 | 1 |ACe(Po {2’1’3“”"&"‘5 ofport0 | ¢
Input the contents of port
IP Input pert to AC 00 1 C¢J]O0 1 10 1 1 |AC « [P (DPY)] P (DP_) to AC. IF
Input the contents of port
IPM Input part to M o0 0 1|1 0 01 1 1 {M(HL) « [P (DP|)] P (DPy to M (HL}.
Input port to AC 1 1 001 1 11 ) Input the contents of P (i4)
o |FORE lgiec 0 1 1 0y iy gl 2|2 [ACEIPG] to AC. zF
E
o
g | ipas putport4,5t0 |+ 1 0 01 1t 1}, |, |[EcPw) ::’F(’:)t ;r;?jc:?ée)r:;sgai:fc
-E E,ACrespectively[ 1 1 0 1f0 1 0 0 AC « [P (5)] respeciively.
o QOutput the contenls of AC to
=
OP OuputACtoport [0 0 1 0|0 1+ 0 1| 1 | 1 [POPLe AT port P (DP,).
Cutput the contenis of M (HL)
OPM OutputMtopart |0 0 © 1|1 0 1 0| 1 [ 1 lPOPY~MEY [ port P (DP).
. QutputACtoport | 1 1 ¢ 0f{1 1 1 1 ) Cutput the contents of AC
OPDRi4 | 4irget 01 1 1|lg a1y lg| 2 [ 2 |PHIeRC to P (id).
Output E, AC to Output the contents of E and
OP45  |porta, 5 : : g ; (‘) ! (‘) 1 2 | 2 E‘g’ = Eié AC to ports P (4) and P (5}
raspactively (5) « (AC) respectivaly.

Note: 9. Internal control registers can also be tasted by executing Lhis instruction immediately atter a BANK instruction. However, this is limited to registers

that can be read out.

Continued on next page.
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s Instruction code T B
g O
% 5 Mnemonic -E @ é% Operation Description sgf:::lgi?s Note
& g D7 Ds 05 04 Dn Dz D1 DQ E_g* é‘ F
Set to one the bit in port
SPBZ  |Set portbit 00 00|10 t [P (DP), 12] &= 1 P (DPL) specified by the
immediate data t, .
Clear to zero the bit in port
o |RPB12 Reset port bit 001 0|1 0 I [P{DP),12] + O P {DPy} specified by the ZF
é immediate data ty tp.
E And port with Take the logical and of P {Py
@ | aNDPDR |2 P(‘;T t“"d : 11 ofo 1 1 P (P30 Pp) « 1o Py and the immediate 2F
o |i4ps 't:‘e"r“eo:':‘ ‘:‘ A 1y 1 Yy lg| Py Ps Py P [P(P310 0] V 1y 100 |dataty lnly lg and cutput the
- P result to P (P4 1o Py).

) Take the logical or of P (P4 to
oRPDR | ":’;‘_;‘::’Lam 1100{01to0o0 P (P3to Pg) « Po) and the immediate data |
i4, pa ;::::1 m:t o I3 I b Iy |Py Py Py Py [P(P3t0 0} Vlawo |'s 2y Ipand output the

P result 1o P (P5 10 Pg).
Write the contents of M2 {HL),
WTTMO  §Write timer 0 1100|1010 2"(‘:“5'2'0 M2 (HLL | G it the timer 0 reload
(AC) register.
1 1 00l1 1 1 Write the contents of E, AC
WTTM1 Write timer 1 1101 1 1 0 TIMER « (E), {AC) |into the timer 1 reload
" register A, ‘
=
B Read out the contents of the
8 |RTIM0  |Read timer 0 i1 001011 M2 (HL), AC timer 0 counter into M2 (HL),
2 (TIMERD) AC
g .
5 , 11 0 01 1 1 3% Read out the contents of the
& |RTIM1 | Read imen 111101 03 E.AC « (TIMERT) | imar 1 counter into E, AC.
g STARTO ([Starttimer0 vioogtd 1 2 2 | Starttimer O counter | Start the timer O counter.
g artumer v 11 0[0 1 10 counter.
= ‘ + 1.0 011 1 1 . .
START1 | Starttimer1 s 1 10l0 1 1 1 2 2 |Starttimer 1 counter | Start the timer 1 counter,
, 11 0 01 1 1 . .
STOP1 Stop timer 0 111 110 1 0 Stop timer 0 counter | Stop the timer 0 counter,
" 110 01 t 1 1 . .
STOP1 Stop timer 1 vy o1 1 11011 1 Stop timer 1 counter | Stop the timer 1 counter.
Set interrupt 110 01 v 0 1 Set the interrupt master
MSET masterenableflag) 0 1 0 + |0 0 © O MSE 1 gnable flag to one.
Reset interrupt 110 0{1 t 01 Clear the interrupt master
MRESET masterenableflag| 1 0 0 1|0 O O O MSE 0 enable flag to zero.
[
2 - -
& ) Enable interrupt 110011 01 .. | Set the interrupt enable fag
g [EHi4 lhigh 010 1]g 1% Iy EDIH & {EDIH) V i4 | 15 e,
E = . Set the | ble fi
2 . nablg interrupt 11 0 011 1 . at the interrupt enable fiag
£ EiL i4 ow 01 00|kt o EDIL « (EDIL) Vid | "0
a
[ . Disable interrupt 11 0 o1 1 ] — | Clear the interrupt enable
‘.-,8-;_ OIH i4 high 100 1|15 0 o EDIH « {EDIL) A 4 flag 1o zero. ZF
2 Disable interrupt 110 011 1 — | Clear the interrupt enable
g DiL ia low t 00 0l 1l I EDIL « (EDIL) AR 439 16 zero. ZF
) 11 0 01 1 1 Transfer the contents of E,
WTSP Write SP 1 10101 0 0 SP « (E), (AC) AC 10 SP.
Transfer th 1< fSP
RSP Read SP : : g ? ! ; 1 E, AC « (SP) o e (e contents o s
£ |nat  [maLT 1o o 1 HALT Enter halt made.
§ o 11 0 1)1 0
=)
EE(HoD  |HoLD R L HOLD Enter HOLD mode.
o2 11 01 1 1 1

Continued on next page.
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.'g Instruction cods N
e 5 i 2 2o } . Affected
Eg Mnemenic E2|ER Operation Description status bits | Note
£ 5 D7 05 Ds D4 Da Dz D1 Do % % g %
— , T 1 0 01 1 1 1 .
g STARTS | Start serial IO 11100111 0 2 2 |STARTSIO Start SIO operation.
c
o
o @ . . 110 01 1 11 Write the conlents of E
[= '
% % WTSIO Write serial IO 111 0l1 1 1 1 2 2 [SIO «(E), (AC) AC 1o SIO.
w J
= E ) 11 ¢ 0]1 1 11 Read the caonlents of SIO
[}
& 2| RSO Read serial IO 111 oo 2 2 |E AC « (SI0) into E, AC.
" Consume ene machine cycle
5 NOP No operation ¢ 00 0|0 O 0O 1 1 |No operation without parferming any
L 2 cperation.
@ =
=] . 11 0 01 1 t 1 .
& E|sBiz Select bank 11000 014 I 2 | 2 |[PC12e1ylg Spacify the memary bank.

B No products described or contained herein are intended for use in surgical implants, life-support systems,
aerospace equipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and
the like, the failure of which may directly or indirectly cause injury, death or property loss.

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

@ Accept full responsibility and indemnify and defend SANYO ELECTRIC CO., LTD, its affiliates,
subsidiaries and distributors and afl 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
litigatien on SANYO ELECTRIC CQ, LTD., its affiliates, subsidiaries and distributors or any of
their officers and employees jointly or sevarally.

M Information (including circuit diagrams and circuit parameters) herain 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
third parties.
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