u)rdering number: EN3491A

CMOS LS|

No. 32914 [ LC66404A,66406A,66408A

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

General Description

The LC66404A, 66406A, 66408A are 42-pin package type CMOS 4-bit single-chip microcomputers. They contain
a ROM, a RAM, I/O ports, a dual 8-bit serial interface, A/D converter input, a 12-bit timer, an 8-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) 1nstruction set with 128 instructions common with the LCB65X X series

{3} 1/0 ports ----- 36 pins

(4) B-bit serial interface ----- 2 lines { 16-bit cascade connection availabie)

{b) 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
B-bit timer-used interval timer, event counter, PWM output, burst pulse output

12-bit prescaler-used time base function
{7) A/D converter

6-hit, 6-channel
{8) Powerful 8-source 8-vector interrupt function
External interrupt: 3 sources, 3 vector addresses
Internal iterrupt: 5 sources, 5 vector addresses (timer: 2 sources, serial 1/0: 2 sources, prescaler}
(9} Flexible 1/0 function '
A/D converter input, 20mA drive output, 15V breakdown voltage, pull-up/open drain selectable by option
(10) Runaway detection function {option)
(11) 8-bit input/output function
(12) HALT/HOLD mode-used power-down function
{13)Package: DIP42S, QF PASE (QIP48E)
{14) Evaluation LSI: LC66599 (evaluation chip) + EVA850/800-TB6640X, LCEBE408 {microcomputer with EPROM)

Series Lineup

Tvype No. Pins ROM capacity RAM Package Remark
capacity

LCE6304A/306A/30BA 42,48 | 4K/6K/BKB B12W DI1P42S, GFP48E Available
LCG6364A/356A/358A 42,48 | 4K/6K/BKB 512W DIP42S, QFP4BE Avatilable
|.C663645/3565/3585 44 AK/6K/BKB 512w QFP44m Under development
LCE6E308 42,48 | EPROM 8KB 512w DIC425, QFC48 Available

with window
LCB6P308 42,48 | OTPROM 8KB B12W DIP425, OQFF48E Available
LC66404 A/406A/408A 42,48 | 4K/6K/BKB 512W DIP42s, QFP48E Available
LCE6E408 42,48 | EPROM BKB 512W DI1C425, QFC48 Available

with window
LCG6P408 42,48 | OTPROM 8KB 512w DIP42S, QFP48E Available
L.C66506B/508B/512B/516B 64 6K/BK/12K/16KB 512w DIPB4S, QFPBAA Available
LCE6556A/558A/662A/566A 64 BK/BK/12K/16KB 512W DIP64S, QFPBAE Available
LC66354B/356B/3588 42,48 | 4K/BK/BKB B12wW DIP42S, QFP4BE Available
LC66656B /5588 64 6IC/8K 512w DIP64S, QFPE4E Under development
LCB6562B/566B 64 12K/16K8 512W DIP64S, QFPG4E Available
LCBBES16 . 64 EPROM 16KB 512w DICB4S, QFCB4 Available

with window
LC66PE16 64 OTPROM 16KB B12W DIPB4S, QFPB4E Available
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LC66404A,66406A,66408A

Package Dimensions 30258 Pin Assignment
{unit : mm)
DIP425
oo [ © ~ [az] PE1/aNS
42 22 POl [Z] [47] PE0/ANS
QN0 MN----—-0 M0 00 poz [5] (@) voo
po3 [2] [35] PD3/ANY
F P10 5] 38 PO2/AN3
P [&] [37] PO1/aN2
uguu-----opogutls P12 (7] 3] POOANI

37.9

P13 [ [35] Pc3
510/P20 % L.C66404A [32] pc2
soop21 [10 LC66406A [3%] Pe3/PINI

soxosrze 1] LC66408A [32] P62/STKT

nTo/P23 [ ] 3] P61sson
WP (13 [30] Peo/sit
pouTo/Py €] (3] ps3/Wi3
pouti/P32 [15 [ 28] ps2
SANYO : DIP425 ~ FoLo/P33 (O] L2105
Pao [17 [26] Pso
e41 O8] %] Pa3
TEST [1§ 2] pe?
Vss EZ_Q:, 2] AES
osc1 Ei (7] asc2

Package Dimensions 3156 Pin Assignment

{unit: mm}
17.2 —
13 IR 54k
14.0 1.6 ggm glp Zalz
0.1 CiEEPRerBERE
@ 13 1.0 1.8 —”’— CHO OO OO HOD
- % 35 2
IARRBARAAARRA PO2/AN3 [ Pse
p M PD3/AN4 23[] P43
w [ = Voo 22 [] Pz
=1 b E: PEO/ANS [ RES
1
o~ o = :_-_ PE|/ANG LCH6404A 20 [ ] 05G2
~ = e 55 - NG 1wl NG
- P = NG LO66406A 18 09 No
' = ol LCE6408A > oser
"O 1__-_: 1)) 16 L] vas
3 ]
48 1\ [ Po2 15 L] TEST
PO L1 P
L EELL 6
iy 13 P40
n 0.35 2.70] ’0-1 12345678 910112
DO OO HTHO
28 IE EI: EER
o B ZlZ § § E
g . SANYO: QFP48E
b4
4 S Limps {QIP48E)
| 15.6 |
T

0.8 |
I

Note) Reflow soldering is recommended for QFP (QIP) packages.
Please consult your {ocal representative for information on solder-bath immersion of the device.
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LC66404A,66406A,66408A

System Block Diagram

SYSTEM
0SC1 —= CONTROL

¢> RAM STACK ‘ ROM

(5]?2[;6 1 [e]z]
ﬂ ili

{4K/6K/8K)

ALL
0502 e sp 5 [39 pe E | a PC
AlHL [x ¥
R [ U U
]
il il ouTo
I:> "?..,.ﬁ",vwm@ PRESCALER MPX '—-[JIMEHO l SERIAL 1/0 0 b gggo
1 INTO
l_‘ I ——
INT]
— L NTZ
| INTERRUPT
CONTROL % MPX }——{ TIMER| L SEHIAL 10 1E sm
E— 2 - T SCKT
: i:[ pys 4_5 PINY, POUTI
— .
——ee i1
| l IP3|P4|P5|P6J
Pin Descriptian
Pin Name H/O Functions Output Driver Type Option During Reset
POO /0 Input/output commaon port POO | «Pch: Pu MOS type *With PuMOS { Hor L
P01 to PO3 *Nch: Sink medium or Nch OD (option)
P02 - 4-bit and single-bit input/out- current type output
P03 put =Qutput level
* POO 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 Neh OD {option)
P12 +4-bit and single-bit input/out- current type output
P13 put «Output level
during reset
P20/SI0 110 fnput/output common port P20 | +Pch: CMOS type +CMOS or H
P21/500 to P23 *Nch: Sink medium Nch 0D out-
P22/SCKO « 4-bit and single-bit input/out- current type put
P23/INTO put ++15V breakdown
-P20: Common with serial input| voltage at Nch OD
SIo configuration
«P21: Common with serial out-
put SO0
«P22: Common with serial clock
SCKO

«P23: Common with INTO
interrupt and timer O-used
event count, pulse width
measurement input

No, 3491-3/23




LC66404A,66406A ,66408A

Continued from preceding page.

Pin Name 1/0 Functions Output Driver Type Option During Resat
P30/INT1 O Input/output common port P30 | -Pch: CMOS type +CMOS or H
P31/POUTO 1o 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 | HOLD mode control input
+ The HOLD mode is entered by
executing the HOLD instruc-
tion at HOLD=L,
« The CPU is restarted by setting
the HOLD to H level at the
HOLD mode.
- Usable as input port P33 with
P30 to P32
. Even if the RES is brought to
L level when the P33/HOLD is
at L level, the CPU is not reset.
So this pin must ba H level
when Vpp has risen to a
point where the CPU can
operate properly.
P40 1/0 Input/output port P40 10 P43 <Pch: Pu MOS type *With Pu MOS H
P41 +4-bit and single-bit input/out- | «Nch: Sink medium or Nch 0D
P42 put current type output
P43 + 8-bit inputfoutput with P50 to | « +15 breakdown
P53 voltage at Nch OD
* 8-bit output of ROM data with | contfiguration
P50 to P53
P50 1/0 | Inputf/output port P50 1o P53 +Pch; Pu MOS type sWith Pu MOS H
P51 +4-bit and single-bit Input/out- | .Nch: Sink medium or Nch OD
Pb2 put current type output
P53/INTZ2 + B-bit input/output with F40 to | *+15 breakdown
P43 voltage at Nch OD
« B-bit output of ROM data with | configuration
Pa01o P43 .
+P53: Common with INT2
interrupt request

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

Continued from preceding page.

Pin Name /O Functions Output Driver Type Option During Reset
P60/SI 1/0 | Input/output common port P60 | -Pch: CMOS type +CMOS or H
P61/S0O1 to P63 -Nch: Sink medium Nch OD out-
P62/SCK1 » 4:bit and single-bit Input/out- current type put
PB3/PIN1 put ++15V breakdown

+P60: Common with serial input| voltage at Nch OD
sn configuration
*PB1: Common with serial out-
put S01
«P62: Common with seria! clock
SCK1
»PB3: Common with event
counter input of timer 1
PC2 1/0 Inputfoutput common port PC2 | *Pch: CMOS type *CMOS or (3]
PC3 to PC3 *Nch: Sink medium Nch OD out-
» 2-bit and single-bit input/out- current type put
put
PDO/ANI | Input-only port PDO to PD3 Normal input
PD1/AN2 * The AD input is software-
PD2/AN3 selectable.
PD3/ANA « AN1: AD converter input
channel 1
* AN2: AD converter input
channel 2
« AN3: AD converter input
channel 3
« AN4: AD converter input
channel 4
PEQ/ANS ' Input-onty port Normal input
PE1/ANG *The AD input is software-
selectabie,
0sC1 I Pins for externally connecting *Ceramic
0S5C2 0 R, C or a ceramic resonator for resonator
system clock generation. 0SC, RC
For the external clock mode, the OSC, or ex-
0SC2 pinis left open and the ternal clock
OSC1 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 Vg5 at the operat-
ing mode
vDD Power supply pins
Vss
Remarks: Qutput with Pu MQOS ----mrmmeemomeecasinn Output with pull-up MOS transistor
CMOS QUTPUL ---=mememmomesesmsn smamacerees Complementary output
OD OUTPUT ~-ermememanremmmeme oo e s nns

Open drain output
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LC66404A,66406A,66408A

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

reset by option . .

Option Name Conditions, etc.
1. Output during reset: *'H’’ level All of 4 bits of ports 0, 1
2. Output during reset: “'L" level All of 4 bits of ports ©, 1

{2) Oscillator Circuit Options

Option Name Circuit Conditlons, etc.
1. External * Input: Schmitt type
clock
oscl
N O—di>—3 >
2. 2-pinRC = Input: Schmitt type
0scC

3. Ceramic
resonator ol 0sC1

0SsC r}r_”_l_D_

Ceramic S z
resonato 0sc2

Cc2

{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 PQ, P1, P2, P3 (except P33/HOLD), P4, P5, FB, PC, either of the following two output

configurations may be selected by option {in bit units),

Option Name : Circuit Conditions, etc,
1. Open drain P2, P3, P5, P6: Schmitt input
type output
ype outp s
_'? Output data
E ;—- Input data
‘ ose
2. Output with P2, P3, P5, P6: Schmitt input
pull-up | G:—-—Output deta | CMOS output (P2, P3, PG, PClor

Pu MOS output {PO, P1, P4, P5) is

resistance a®
*—‘G%q»_ selected according to Pch Tr drive
capacity. ‘

’D—lnput data

0SB

No. 3481-6/23



L.C66404A,66406A,66408A

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

Parameter Symbol Applicable Pins, Remarks Conditions Limnits Unit Note
\":,‘gni.'ggm SuPPlY [ yop max | VDD —0.310+7.0 v
Input Voltage Vin(1} P2,P3[except P33/AOLD), —0.310+15.0 Y 1
P4,P5,P6
VIN{Z) Qther Inputs ' —{.3to\VVOD+9.3 v 2
Output Voltage | VouT(1) P2,P3lexcept P33/HOLD), —0.3te+15.0 v 1
P4 ,P5,PS
Vour(2) Other outputs —0.3tovon+0.3 v 2
Output Current | 1on PO,P1,P2 P3{except 20 mA 3
per Pin P33/HOLD},PC,P4
P5,PB
—lce(1) PO,P1P4 PS5 2 | mA 4
—1op{?) P2,P3{except P33/HOLD), 4 | mA 4
P6,PC
Total Pin Current | Z |on(]) PO,P1,P2 P2{except . 75 mA 3

P33/HOLD},P40,P41

= on(2) P5,P6,P42,P43,PC 7% A 3

—Zlor(l) PO,P1,P2,P3{except ” vy 1
P33/HOLD),P40,P41

—3 |oe(3) | P5.P6.P42,P43,PC %5 | mA 1

Bliopaberower | by max Ta=—30 to +70°C DIP 425 {QFP48) 600C430) | mw 1 5
Qperatingre | TOPT —300+7 | T
oneraturs | TSt —55t0+125 | T

(Note 1) Applicable only when the open drain output type is selected. |f 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) Reffow soldering is recommended for QFP packages.
Please consult your local representative for information on solder-bath immersion of the device.

(2) Allowable Operating Conditions at Ta=—30 to +70°C, Vg5=0V unless otherwise specified

Limits o
Parameter Symbol Applicable Pins Conditions - Unit | &
Voo(v) min typ max -
Operating Voltage | \/pp VoD 4.0 5.0 §.0 v
Data Retention | VDO(H) | VpD HOLD maode 1.8 6.0 v
V_oltage
"HeLevel VIH(1) P2,P3(except P33/ | Output Nch Tr OFF [ 4.0t06.0| (.75v00 +13.5 v (1
Input Voltage HOLD},P4,P5,P6
ViH(2Z) P33/HOLD, RES, Qutput Nch Tr OFF | 4.0t05.0| 0.75VoD Voo v o|?
0sC1
VIH(3) P0,P1,PC,PD,PE Output Neh Tr OFF | 4.0106.0! 0.7VoD VoD v |3

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

Continued from preceding page.

Limits o
Parameter Symbol Applicable Pins Conditions Unit | B
VoolV) min yp: max =
L"Level tnput | ViIL(1) P2,P3{except P33/ | Output Nch Tr OFF | 4.0t06.0] Vss 0.2%voo | V |2
Voltage HOLD), P5,P6,
RES,08C1
VIL(2) P33/HOLD 1.8 Vss 0.25vVoo | V
106.0
ViIL(3) FO, P1, P4, PC, Qutput Nch Tr OFF | 4.0wB.0| Vss 0.3vop v |3
PD, PE, TEST
Operating fop 4.0%06.0 0.4 4.35 MHz
Frequency .
{Instruction (Teve) (103 {0.92) |{us)
Cycle Time)
Frequency fext 0SC1 See Fig. 1, The OSC1| 4.0t06.0 0.4 4.35 MHz
is used for input and
the QSC2 is teft
- open. {O5C option:
_S External clock input)
=
§ Pulse Width | texin See Fig. 1. The 0SC1{ 4.0105.0 7 ns
5 textL is used for input and
a the OSC2 is left
" open. {OSC option:
E: External clock input}
[&]
E | Rise/Fall texiR See Fig. 1. The OSC1| 4.0106.0 0 v
% | Time textF is used for inputand
w the OSC2 is left
open. {OSC option:
External clock input)
External \
3.,5 Eaernal | Cext 0SC1, 0SC2 See Fig. 3. 4.0106.0 100 oF
35| for Rc Osc | Rext 2.7 kO
(Note 1) Applicable to pins of open drain type. For P33/HOLD, VIH(2) applies.
F2, P3, P6 of CMOS output type cannot be used as input pin,
{Note 2) Applicable to pins of open drain type.
{Note 3) PC of CMOS output type cannot be used as input pin,
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LC66404A,66406A,66408A

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

Parameter Symbol Applicable Pins Conditions Limits Unit g
Voo (V) min typ max =
“H"-Level Input | [1H{1) P2,P3 (except P33/ |VIN=1].5V 4.0t0b.0 5.0 A 1
Current HOLD}, P4,PS5,P6 Output Nch Tr OFF
[tH{Z} PO, P1, OSC1, VIN=VDD 4.0106.0 1.0 uA |1
RES, P33/HOLD Output Nch Tr OFF
liH{3) PC2,PC3,PD,PE VIN=VDD 4.0t06.0 1.0 uh |
Output Nch Tr OFF
L Level Input [ liL(1) Inputs other than VIN=VSS 4.0t06.0 —13.0 uh 12
Current PC2,PC3,PD,PE Output Nch Tr OFF
he{2) PC2, PC3, PD, PE VINma V5SS 4.0t068.0| —1.0 uh 2
Qutput Nch Tr OFF
"H"-Level Qutput | VOH(1)  {P2, P3 (except P33/ |lOH=—1mA 4.0w06.0|Voo—1.0 Vo3
Voltage HOLD), P8, PC -
IoH=—0.1mA 4.0106.0 | Voo—0.5 3
VOH(2)  [Po,P1,P4,PS 10H=—200 A 4.5 2.4 v p
IoH=—130 A 4.5w5.5Vpp—1.35 vV
Qutput Pull-up PO PO, P1, P4, P5 VIN=V55 5.5 —1.6 mA | 4
Current
“L”-Level Output|\Vou(l) |Ppo,P1,pP2,P3, Pa, [lOL=1.6mA 4.0106.0 0.4 Y
Voltage P5, PG, PC
{except P33/HOLD)
PO,P1,P2,P3,P4,P5, =
VoL (2} Polexeapt loL=10mA 4.0t06.0 1.5 v
P33/HOLD)
Output OFF-State | lOFF{1} P2,P3,P4,PE,P6 VIN=13.5V 4.0105.0 5.0 uh | B
Leakage Current  [y~ec(0) | po, p1, PC VIN=V/0D 4.0106.0 1.0 HA
Hysteresis VHYS P2,P3,P5,P6,RES, 4.0106.0 0.1voo v,
8| Voltage 0SC1 {RC,EXT)
k]
g g Lavel Vi H 0.5vop 0.75vo0 | V
& | Threshold
g Voltage .
-E "L Lavel vVt L 0.25voo 0.5vVop v
;§ Threshold
Voltage
ol 0S¢ fcF 0SC1, 0SC2 See Fig. 2. | AMHz|4.0t05.0 4.0 MHz
| Frequency
o
o2
‘E8| OSC ICFS See Fig. 3. | 4MHz| 4.0t06.0 10 ms
23l Stabilizing
| Period
RC OSC frRC 0SC1,08C2 See Fig. 4. 4.0106.0| 2.0 3.0 4.0 MHz
Frequency C=100pF 5%
R=2.7kf211%

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

Continued from preceding page.

i . Limits o
Parameter Symbol Applicable Pins Conditions - Unit | 5
Vop(V} min typ max F4
Cycle 3 | texey SCKO, SCK1 Timing of Fig. 5 and | 4.0106.0 0.9 S
Time =l timing load of
5 Fig. 6. 4.0106.0| 2.0 Teve
[o]:1
AR RIS 4.0t06.0{ 0.4 us
G | Level e
= | Pulse R
% Width 8§ tCKH 4.0t06.0 1.0 Teve
Rise/ tCKR 4.0t6.0 0.1 us
5
Fall &
Time 3 |texr
_ | Data Setup | fICK 510, 51 Timing of Fig. 5, 4.0t06.0 0.3 uS
§ Time specified for
= SCKD, SCK1 rise
-2 | Data Hotd el {t) 4.0w6.0] 0.3 us
| 3 Time
OQutput Delay | [CKO 500, SO1 Timing of Fig. 5 and | 4.0t0§.0 0.3 us
5 [ Time timing load of Fig. 6,
5 specified for SCKU,
o SCKI1 fall (4}
=
&
[77]
L LI INTO See . COI:\diliOn under 4.0t06.0 2 Tcye
Level Pulse g Fig.7. \:cvhlch thel INTO
2 | width L interrupt is
g | Yridthat acceptad
= | INTO « Condition under
2 which the event
8 counter/pulse
5 width measure
g input by timer
o 0 is accepted
3 m]el:trupt tiH INTT,INTZ + Condition under ? Teve
CH L L which each
h?;‘:“;‘:'“ interrupt is
Orther than accepted
INTO
L 1PINH PINT * COI:\di(iOﬂ under 2 TCYC
Level Pulse EPINL which th.e event
Width at counter input
PINI by timer 1 is
accepted
L tRSH RES « Condition under 3 Tcye
Level Pulse which a reset
Width at tRSL is caused
RES
Current oD op | VoD 4MHz ceramic 4.0106.90 4.5 "B mA
Dissipation at resonator OSC
Operating Mode
4MHz external 6.5 11 mA 6
clock
RC OSC 4.0 B mA

Continued on next page.
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Continued from preceding page.

. Limits ,.,
Parameter Symbol Applicable Pins Conditions - - Unit | ©
Voo (v} min typ max z
Current {DOHALT | VDO 4MHz ceramic 4.01t06.0 1.0 3.0 ma
Dissipation at resonator O5C
HALT Mode
4MHz external clock 2.0 35 mA
RC 0OsC 1.2 - 3.0 mA
Current IDDHOLD | VDD 1.8t06.0
Dissipation at ° 0.01 10.0 uA
HOLD Mode
A/D Conversion Characteristics at Ta=—30 to +70C, Vgg=0V {A/D conversion is used in A/D mode)
Limits ©
Parameter Symbol Applicable Pins Conditions unit | &
vpplv} min typ max <
Resolution 4.0t06.0 6 Bit
Absolute Accuracy +1 +1.6 LSB
Linearity Error +0.5 +1 LSB
Conversion Time | TCAD ADSPEED=H 64 128 | Teye
. ADSPEED=L 128 256
Analog Input VINAD | AN1 to ANE Vss VDD A
Voltage -
Comparator Characteristics at Ta=—30 to +70C, Vg5=0V (A/D conversion is used in comparatar mode.)
Limits 8
Parameter Symbaol Applicable Pins Conditions - unit z"—"
vDpiv} min typ max
Comparison VCECM | AN1 to ANB ' 4.01t0 6.0 +1 +1.5 LSB
Accuracy
Threshold Voltage | VTHCM Vss vDD Vv
Input Voltage VINCM | AN1T to ANB Vss VDD v
Conversion Time | TCCM 3o us

{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/foutput 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 OFF,

{Note 6) Open drain output type and output Nch transistor OFF.

(Note 6} Reset mode.

------- . -----—----.-------------VDD
cee- Y oo - - - 0.75V00
Q5C) {0s5C2)
OPIEN [P B -= = =(,25Vo0

External clock

e m e o ------—-.VSS
TextH

teniF Taxth
1/fext

Fig. 1. External Clock Input Waveform
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Fi

, 05C1 0sC2 }

o

¢1 - Ceramic A

~Im'rasnnntorl];

ig. 2 Ceramic Resonator OSC Circuit

- C2

Yoo
rhrTTe Z --------------- Lower limit of
‘/ operating VDD
[l I ov
0sC
DR
Unstabilized B
QOS¢ period Stabilized O5C

_ v | 4MHz{Murata) C1 | 33pFE10%

22 | csaa00MG C2 | 33pF10%

i%g’; 4 MHz {Kyocera}) | C1 [ 33pF£10%
| KBRA.OMS C2 |33pF£10%

a8 | 4 MHz(Murata)CST4.00MG

L0

Qmoa

égg 4 MHz (kyocera} KBR-4.0MES

Table 1

(7]
[p)
el
=]

|

w
le]
x

S10
Sit

500
501

Ceramic Resonator OSC-Guaranteed Constants

ICXCY

1ckA

foxL

tckm |

ICcFs

Fig. 3 OSC Stabilizing Period

0sci 0562 ,

I

Fig.4 RC OSC

Cuxt

LCKF

S
0.75vop {input)
U.ZSVDD‘(inPUt)) Vop— 1V {output)
0.4vpo loutput (
| TgK  [ICKI TEST R=1k2
point
T
0.75Voo C=500F
v 0.25Voo
[T
v— Fig. 8 Timing Load
0.4Voo

Fig. 5 Serial Input/QOutput Timing
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LioH
1 tH

0.75voo

tPinL
1AsL

Fig. 7 INTO, INTT, INT2, PIN1, RES Input Timing

RC OSC Characteristic of the LC66404A, 66406A, 66408A
Fig. B shows the RC OSC characteristic of the LC66404A, 66406A, 66408A. For the variation range of RC OSC
frequency of the LC66404A, 66406A, 66408A, the following are guaranteed at the external constants only shown
below.

External constants  Cext=100pF, Rext=2.7k{2

2 OMHz2fRCE4.0MHz {Ta=—30°C to +70°C, VDD=4.0 to 6.0V)

If any other constants than specified above are used, RC oscillation frequency data (typ.) must be observed. (See
Fig. 8.)

{Note 10) The OSC frequency at Vpp=4.0 to 6.0V, Ta=—30 to +70°C must be within the operation clock frequency
range {0.4 to 4.3MHz).

fRc—Rext Characteristic

5 T T T 71

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

/Y
7/

RC OSC Frequency, frc — kHz

AN

S

2 3 4 5 10 2 3 4 5

External Resistance, Rext — k)

100

Fig. 8 RC OSC Frequency Data {Typ.)
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Application Development Tools

The programs for the LCB66404A, 66406A, 6640BA 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 LCB6404A, 66406A, 66408A microcomputers, the following development tools are prepared:

(1}

(2)

Hast control program
Cross assembler

42-pin L.CE6699

LCBBEA08  jq

Evaluation -
chip board

Debugging unit Parsonal computer system
(EVAB50/800) {08:M8-DOS)

User application product circuit board

_Appearance of Application Development Tools

Program debugging unit {EVA850/800)

The program debugging unit {EVAB50/800) 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&640X as the monitor ROM
on the EVAB50/800 debugging unit.)

Evaluation chip board (EVA850/800-TB6640X)

The evaluation chip board sends control signals to the user application board through the 42-pin connector. Data
is transferred between the 1/O ports on the evaluation chip board and the user application board through the
42-pin connector, If the LC66599 evaluation chip is connected to the 42-pin plug by the output cable, the data
from the LCBBE599 microcomputer is converted into the LC66404A, 66406A, 66408A-bound data by the piug.
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 LCB6404A,
66406A, 6640BA microcomputers can be selected on the evaluation chip board.

Jumpers
Type 0sC Reset type selection Power supply to the user application board
through tha evaluation chip board
Jumper name Jumper 1 {J1) Jumper 2 (J2) Jumper 3 {J3)
EXT External clock INT Reset by the RUN instruction | ON VDD supply to the user appli-
Jumper setting from the host computer, cation board through the evalu-
and mode RC RC OSC ation chip board output.
CF CF OsC EXT Reset by the reset circuit on OFF Power supply to the user appli-
the user application board cation board from an independ-

ent power source {from the
evaluation chip board}

Switch 9 to 11 (SW9 to SW11)

Type Output level selection Watchdog timer function| (Note} There are many other switches
for ports 0,1 at the reset selection on the evaluation chip board.
Switch name POHL {SW11) P1HLISW10) WDC {SW9) For further details, refer to the
+5V | Port0 { 45V | Port1 | +5v | Watchdog timer description of  “Section 4.
Switch setting “H “H" function Operation” in "EVA 850/800-
and moda selected LC6640X Development Tool

GND | Port0 | GND Port 1 | GND | Watchdog timer Manual".

ol R L function not
selected

Switches SW1 to SW8: Pull-up resistor option select

(@ Set to ON when on-chip pull-up resistor is used. Set to OPEN when open drain output type is selected.
@ Selectable for each pin.
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(3) Cross assembler

Restriction on program
development

Cross assembler name Target machine

{File name)

LC66S.EXE LC66404A, 66406A,

66408A(LC66E408/P408)

Restriction on SB instruction
« LCG66404A : SB 0 only usable

(LC66599) * LC6640BA/408A : SBO, SB 1 usable
‘ {LC66E408/P408) |
+ {LC66599) :SB0,SB 1,SB 2, SB 3 usable

{4} Simulation chip {For details, refer to the catalog of the LC6GE408.)
The simulation chip (LCG66E40B) is an EPROM-contained microcomputer. Using the dedicated conversion board
{DIP: WG6EP308D/408D, FLP: WB6EP308Q/408Q), 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.

(D Case outline :
The LCBBE40B is the same as the LCBB404A, 66406A, 66408A 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 O, 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 Assignment

DIC42S with window

poeoo | [ 42 | PEVANG/OE
01/P01 [ 2| [47] PEO/ANS/TE
pasPoz [ 3] (307 voo
0asPod 4] [39] PD3/ANS/FEHR
D4/P10 [I E PO2/ANZ
Ds/P1 [ | [37] poi/anz
o612 [T 3 | ppo/ant
p7/P13 (3] 3% ] pe3
aossiorpzo (9] - [3] ez
A1/500/P21 [Tg LCB6E4Q8 [33] rsaPmisoasec
az5tRoP2z (01 R | pe2/SeRT
aVINTO/P2Y [12 ' [31] Pe1/501
sammispae (13 [36] Peossn
asspoutose (14 [29] Psa/iNTZ
A8/POUT1/P32 15 | (6] Psa/as
HOLD/P33 [T6 | 27 ] PSI/Al2
a7/Pa [17 % ] Pso/atl
AB/P4 25 | P43/A10
Ver/TEST [19] (20 ] Paz/ag
Vs [ (73] AEs
osc1 [2 [ 22 ] oscz
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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 OSC option 1=Ceramic resonator OSC
‘ 0=RC QOSC, external ¢clock
3 Unused Fixed at O
2 P1 1=""H" level
: o Level at reset mode 0="L"" level
0 Watchdog timer option 1=Awailable, O=Unavailable
200 1H 7 P13
B P12 : ; o =
; Bl Output configuration 1=PU, 0=00D
4 P10
3 P03
f Eg? Output configuration 1=PU. (=0D
0 P00
2002H Yi Unused : Fixed at 0
B P32
5 P31 Qutput configuration 1 =PU. [ =0D
4 P30
3 P23
? Eg? Output configuration 1 =Py, §=0D
1] P20
2003H 7 P53
6 P52 . . : _
5 Psi Output configuration 1 —F.’U. 0=00
4 P50
3 P43
? :Z:? Output configuration d 1t=pPU. 0=00D
0 P40
20044+ 7~4 Unused
3 P63
? Eg? Qutput configuration 1=PU. 0=0D
0 P50
Z2005H 7~ Unused Fixed at 0
2006H 7~ Unused Fixed at 0
2007H 7~4 | Unused Fixed at 0
3 PC3 Output configuration : 1=PU. 0=0D
d PC?2
(1] Unused Fixed at 0
Remarks:

PU --- Pull-up MOS type resistance output
QD --- Open drain output
Note: The pull-up MOS type resistance output represents the pull-up MOS (PU MOS) type resistor output circuit and
the complementary MOS (CMOS) type output circuit.
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Symbol
AC

E

CF

ZF

HL

XY

M

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

spP
M2 (SP)
M4 (SP)
in’

t2

PCh
PCm
PCI

Fn
TIMEROD
TIMER1
SIO

P

P {i4)
INT

N

+<>& 1~

LC6640X 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 pointér DPX, DPY
: 2-word data memory contents specified by data pointer DPH, DPL.

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

: Stack pointer

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

: Bit specification

12 11 10 01 00
Bit 28 2t 2! 2°

: BitsBto 11 of PC

: Bits4to 7 of PC

: Bits 0 to 3 of PC

:'User’'s flag n=010 15

: Timer O

: Timer 1

: Serial register

: Port '

+ Port contents specified by 4-bit immediate data
: Interrupt enable flag

: Contents

: Transfer direction and operation result
. Exclusive logical sum

: Logical product

! Logical sum

: Addition

: Subtraction

¢ 1's complement
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[~
:'_-: Instruction code wle Status
2y Mnemonics E T Function Dascription flags Remarks
8 D:D¢DsD, | DiD;D:D¢ @ | & affoced
cLA Clear AC 1000|0000 1]1]ac-0 Cloars AC, ¥ k!
{Equivalent to LAl O} ﬁm--;..w.-v )
e et
DAA Qecimal adjust AC in 11001 1111 ]2[2]|AC—(ACY+6 Adds 6 10 AC, ZF
addition co010] 01190 (Equivatent to ADI §)
o | DAS Decimal adjust ACin [ 1100 | 111121 2[Aac—(aC)-10 Adds 10 to AC, 2F
5 subtraction o010 1010 {Equivatent 1o ADI DAH}
Elcic [oear cr pco1|1110]|1]1[cF0 Clears CF. CF
%
£ |sTC Set CF o001 1111 t]1|cF=1 Sets CF. cF
L=
2 [ema Complement AC loco1|10c0]| 1] |Aac~TATS Gives 1's complement of {invert) AC. | ZF
% .
2 iA Increment AC 0001|0100 1] 1]AC—ACI+] Adds 1 10 AC. 2F. CF
c
E DA Decrement AC 0010 C1O0O| 1|1 |AC~{AC)~1 Subtracts 1 from AC, ZF, CF
é RAR Rolate AC right 0001l | COO0OO| Y| ]| |AC;—(CF), AChn—(A | Aotates AC right through CF, cf
'E through CF Cn+1) , CF—(ACs)
3 | AL Rotate AC left through | 0000 | 00 O 1 [ 1| 1 [AC—(CF), ACn+ L—| Rotates AC left through CF. CF. 2F
g CF {ACn), CF—({ACy)
TAE | Transter AC to E o1o0o0f|o1o1|1]1|E~(a0) Tadnsters the AC contents 1o the E
TEA Transter E to AC 0100]|0110]1)1]AC—(E) ;Eansfm the E registar contents to | >p
XAE  [Exchange AC with E | 0100|0100 11| (AC)I—~(E) nBnga ane contents of the AC
@ [ IM Increment M 00Q 1| 0010|111 |MHL—(M{HL))+1 | Adds 1 to M{HL). ZF, CF
)
§ DM Decrement M 0010|0010 1|1 ]MHL—[MHL))-1; Subtracts 1 from M{HL). 2ZF. CF
§ IMDR i8 | Increment M direct 1100 (01 11 | 22| Mi8)—[M(iB))+] Adds 1 to M{i8), ZF, CF
E Iy Tg e Lol 12 1y g
[=]
g DMDR i8} Decrement M direct 11001001 1| 2](2]|Mi8)—(M(iB))-1 Subtracts 1 from M(iB), ZF, CF
g Iy te Ie balls 1z 1y Lo
E SMB t2 | Set M data bit 0000 11t 2] 1 |[MHL),12)—1 Sats a bit specified by t1,:00f M(HL),
g
E | RMB t2 | Reset M data bit 001011 tite| 1] 1] (MHL. t2)—0 m:& » bit specified by 1,0 of | ZF
$ .
AD Add M to AC 0000|0110/ 1] 1 |AC~(AC)+(M{HL)) :\:dd'M;mhi;' bti:"r:*’:':;":;o:fl :}3 ZF, CF
result in AC.
ADDR i8| Add M direct 1o AC 1001001 [2][2]AC—(AC)+(M(i8)) .A:‘;"Mt[?g)“i“n"bi‘:: C*:':‘g":t'm:: ﬁf;‘ 2F, CF
bleds ljlada b lo result in AC. Y
ADC Add Mo ACwithCF [ DDOO| 0010 |11 |AC—(ACH+{M(HLY) mg"_,"’g:‘d“cf;’;: ;m:":’n d°'“:rs; ZF, CF
» -(CF) the result in AC.
S| ADI i4 | Add immediate gata to | § 1 0 0 11| 2| 2|AC—(AC)+lalallo | Adds together ‘2:““",:“‘&;'.;’ Aoz
i
E AC DOLO hilill 31078 the result in AC,
£ | SUBC | Subtract AC from M 0001|0111 |1} 17AC—(MHL]-(AC) %“E‘.’Jl'i“'-t‘r?'cﬁ"-““b’?“ of AdC :;o':' ZF, CF g":'rgi"fa
§ with CF -(Ch) the mur:"in AC 0 Bipary and wiored borrow
b - while CE=1
2 it thera in
€ no borrow.
8 [ANOR [AND M ACHan | 0000 [0 L1 L | 11| Ac-taOAGL) [ orer & Tome AP Deveen o
H store AC the_resutt In AC,
'g ORA OR M with AC than 0000|010 1|1 [aC—(ACHV/(M(HLY) Z:?:.TA’ o m'ca[ﬁ'} Speration | 2
& slore AC the result in AC.
EXL Exclutive OR M with COO0::]{ 010111 ]|1[AC=(ACIE[M(HLY) :;J:;mln ;“:s‘g.u':‘ulAéx:wnéiv:m?S ZF
AC then store AC and £toras the rasitin AC.
ANDM | AND MwithACthen "] 00001 00 1 1| L[ 1]|MHO—(ATIAM ::mf:: e ':::!Lﬂm‘_? '?;::g; 2F
store M (HL3) the reault in MIHL}.
ORM OR M with AC then o000 o100 1|1 [MHL~AC)IV(M E:t'f“:r;:' o) ::E'G;:IHOLF,‘ Speration | 7¢
store M (HL)} the results in MiHL).
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[~
2 Instridetion code w |z Status
5 Mnemonics g S Funclion Description fags Remarks
B8 D:0:D:0: | 0iD:0:Dn | @ | O affected
£ —_— Compares the contents of AC ard
cM Compare AC with M 0001101 LO] ] TIIMHLY +AO+T [ i ™ g then  sets/resets the | 20 ©F
carry flag (CF} and zero flag (ZF}.
Comparison relations | CF | ZF
(MHLE > {A0) o]0
(M({HL)) = (AC) I
2 [M{HL})<(AC) 110
o
Slar a Compare AC with Troo| vyvr 22l +(AC)=1 Comparas ha contenus of the accumutator 1AC) | ZF, CF
& immediale data 1010 Lt o o 1 e 0, e
E Comparison relations |CF [ ZF
g 14, le>AC olo
§ 11121, lo =AC L
T Lyl 1 1 <AC 110
2
B
Z|CL 4 | Compare DP, with 1100|111 |2f2]zr=1 Compares the contents of DPL and | zF
o immediate data 1O1L| bl if{DPL) =131z 1y 1y | Immediate dota and sats tha 2aro fiag
5.0 {ZF) if they are equal, or resets the
flag if l.
DR 1y b 1y 1o o4 1l nat equal
CMB 12 | Compare AC bit with l1oo0f 11 1ltl]2]2(ZF-1 Compares the contents of AC and | ZF
M datz bit 1101|000t i[{AC,12) =[M(HL), | MIHL) bit specified by the 2 bits
z {t1 and t2) ot the instruction and sets
4 the zero flag [ZF) if they ars equal,
ZF“O or resats the flag if not equal.
FAC 12) = (M(HL),
12}
LAE Load AC and E Irom 0101 1100 1[1]|AC—M{HL) Loads the contents of M2(HL) into
M2 (HL) E—M{HL+ 1) the AC and the E register.
LALi¢ | Load AC with immedi- | 1 GO0 |lslibile | 1] 1 |AC—1 s b fa Loads immediata data info AC. I i
ate data e
T Tongnan),
LADR ig | Loagd AC trom M direct| 1 11 2] 2 AC—(Mi8)) Loads the contents of M8} into | ZF
Il s be| talalile AC.
s Store AC to M 0100|011 1]1][1][MHL—(AC) Slores the coments of AC into
SAE Stgre ACand EloM2| 0101 11 10] 1] 1 |MHL—(AC) Stores the contents of AC and the E
(HL} MIHL+1)—({E} register into M2{HL).
LA reg |Load AC from M{reg) | C 100 1 G G | 1] 1]|AC—~{M{reg)) Loads the contents of Mireg) inte | zF
AC. rag is either an HL or XY,
reg to
ML 0
XY 1
LA reg.! | Load AC from Mireg) | 0100 | 101 | 1] 2| AC—(Mlreg)) Loads tha contants of Mireg} into the | 5 ZF status
then increment reg DP.—(DP.} + 1 accumulator {AC). reg is either an HL depends on
F L L ar XY. Aher loading, increments the DPLorDPY
S or contents of DPL or OPY, Rsfer to increment
2 DPy—(DPy) +1 the LA reg instruction for the rasult.
H relationship between reg and 10,
»
£ | LA reg. |Load AC from M{reg) 0101 10t 1| 1] 2]|AC—(Mlreg)) Loads the contents of Mireg) into | ZF ZF status
o then decrement reg DPL—(DP.) - AC. reg is either an HL or XY, Afer dapands on
2 lopding, decrements tha contants of DPLorDPY
= or DP or DPY. Refer 1o the LA reg dacrement
§ DFv—{DPy} -1 instruction tor the relationship result,
o berween reg and t0.
XA reg | Exchange AC with M CIO0| 11O ]| 1] 1 ](ACI-[Mlreg)) Exchanges the contents of AC and
(reg) Mlreg), reg is aither an HL or XY,
reg to
HL 0
XY 1
XA reg.l | Exchange AC with M D1CO| 11wl |12 |(AC)—[Mlreg)) Excharges the contents of AC and [ 2F 2ZF status
(reg) then increment OP —(DP) +1 Mireg). req is either an HL or XY, dapands on
re or Afrer exchenging, increments the OPLorDPY
€ . b contents of DPL ar DPy, Refer to incrament
CPy—(OPy)~1 the XA reg instruction for the result.
relationship betwean reg and tQ.
XA reg | Exchange AC with M 01 C 1 [ 11t ] 1] 2](AC~(Mireg)) En;cha]nges the contents of AC and | ZF ZF status
o " h DP,—{DP_}) —1 Mireg). reg is either an HL or XY. depends on
feeg) then decrement an (0P After exchanging, decremants ihe DPLorDPY
4 p op contents of DPL or DPy, Refer to decrement
DF»—{DPy} -1 the XA reg instruction for the result,
relationship between rag and tQ.
XADR i | Excharge AC with M 100 (1000 | 2] 2]|[(AC)—MB)} Exchanges the contents of AC and
direct PP PR N P Mgy
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-2 Instruction code w |z Status
R Mnamanics 9—,'_ ] Function Description fiags Remarks
H DiD4DsDy | D,D;0:0s | @ | & stiscted
=« | LEA] iB {Load E & AC with 11000110 (2{2]|E —hllsl, Loads immediate data i8 into the E
5 immediate data st Bs L] 1y 12 bl AC—1y ks 1y Iy register and the sccumulator {AC).
[ _
2|RTBL | Read table data from | 0101 10130 | 1| 2 |E AC~~[ROM{PCh,E, | Lrm: méizor lhe contaan of jose: 8 biu of b
5 program ROM AC)) the POM deis o an sddrem apscifisd by the e
- conwno of e lower B bits of PC inte e E
E rogintar and AC.
¥ | RTBLP Read lable data from 0101 1000 1] 2 |Port 4,5— :'_"':-':ﬂéﬂ',;:' '-:d'“;;" 0';“':'_: bite of AC
i regirie’ conten1s. Then, outputn
E program ROM then (ROM{PCh, E,AC) ) | the ROM dire st an sdress apwecifind o' the move
] output to P4,5 eantunts of ths iower 8 bite of PC to ports 4 snal 5,
LDZ i4 yLoad DPuwithzeroand| 0 1 1 O Lly )z i be| 1| 1 | DPued Loads the data of O i{zero} and
DP, with immediate DPL—l112 1) lg immediete data i4 into the GPH and
data respectively DPL respecitively,
LHI i4 | Load DPw with 1100111111 |2]2|[DPu—lalzlilg Loads immediate data i4 into the
immediate data 0000 il DPH.
LU i4 | Load DP_ with 1100 (v 111 (21 2]|0P—lLlalile Loads immadiate data i4 into the
immediate data 0001 |lalhlilp bPL,
LHLV i8 | Load OPw, DPL with 1100|0000 |21 2|DPu—ltlilsly Loads immediste data into the DPH
immediate data biletlglaflils 1o DPL=Iz 1z Ly lo and DPL.
LXYl iB | Load DPx, DPy with 1100 (001 0 2(2|DPx—lilshly Loads Immediste data into the DPX
immediate data s g ls Ly Lalza i Mg DPy—I3 1z 1) 1o and DPY,
IL Increment DPL 0001000111 DPL—(DPL) +1 .I)nm;tmunn the contents of the DPL | 2F
w1
[+18 Decrement DP, 00100001 (1| 1]DP—{DP}-1 Decraments the contents of the DP | ZF
by 1.
IY Increment DPy 00013001111 }DP—{DPy)+] Inc;omunt: the contents of the DPy | ZF
by
E
-% DY Decrement DPy 00101 O0OC1I1 (1| 1|DP—(DPy)-1 Decraments tha contents of the DPy | ZF
2 by 1,
E [TAH Transfer AC to DPx 110071111 ]2]2]DPr—{AL) Trarsfers the contants of the
H 1111110000 sccumulator {AC) to the DPY,
= | THA Transfer DPu to AC 110011111 [2]2]AC—(DP) Transfers the contents of the DPH to | ZF
£ ‘ 1110|0000 the AC.
]
E XAH Exchange AC with DPw| 01 00 | 0CO0O | 1| 1] (AC)—(DPx) Exchanges the contants of the
H sccurnulator (AC) and the DPH,
[
2iraL Transfer AC to DPy 110011111 (2]2]DP~=({AC) Transfers the contants of the
2 11110001 sccumulstor (ACH to the DPL,
s
e TLA Transfer DP to AC 1160111112 2]|AC={DP.) Transfers the contents of the DPL to | ZF
1110ft0001 the sccumulator (AC).
XAL Exchange AC with DPL | 01 00 [ 000 1| 1| 1| (AC)—~(DPL) Exchangas the contents of the AC
and DPL.
TAX Transfer AC to DPyx 1100 t111]2}2 DPx—(AL) Transfers the contants of the
11110010 sccumulator [ACH to the DPX,
TXA Transfer DPx to AC 1100 t1112]2](AC—{DPx) Transfers the contents of DP ) 1o the | ZF
1110|0010 AC,
XAX Exchange ACwithDPx [ 01 Q0 [ 0010 1| 1] (AC)—(DPyx) Exchanges the contents of the AC
and DPX,
TAY Transfer AC to DPy 1100F1 1101 [2]2]DPy—(AC) Transfers the contents of the
11117001 accumulator (AC) 1o the DPY.
TYA Transier DPy to AC 11601111 [2]2]AC~({DP) Transfers the contents of the DPy 1o | ZF
1110 011 the AC.
XAY Exchange ACwithDPy [ Q1L GO | OO0 1 5| 1| 1 [|(AC)—(DPy) Exchanges the contents of the
accumulator {AC) and the DPY,
E SFB  n4 | Set flag bit Q111 |magning [ 1| 1] Fae-1 Sets a flag specified by nd,
i
EE RFB n4 | Reset flag bit 0011 imyngmne | 1| 1 |Fne0O Resets a flag specified by nd, IF
i
JMP Jump in the current 1110/|PuPuPP 21 2 |PC12-PCI2 Jumps to an address specified by When
2| sdar [bank PCL1-0—Pu~Py | immediste duts Pu ~ Po in the e oly
3 PiPuPsP, | PaPiP Py current bank. attar the
g g BANK
'gg instruction,
_Eg PC12+(FETTL
EE| JPEA | Jump to the address 0010|011 1]1[1]|PC12-PCB-PCI2 | Jumpd to an -p‘d umf'hpd by the
3£ stored at E and AC in PC8 PCY-4-—(E) cumulnor IA n\g rwl?ﬁd
the current page PC3~-0—(AC) ;r‘ogff’é‘.‘%&'ngr frs of the
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T
2 Instruction code I . Status
3 Mnemaonics g o Function Description flags Remarks
E§ 000D, | DyD:00, | & | & atfected
CAL Call subroutine 0101 (0PwPP,| 2| 2]|PCI1241-0 Calls a subroutine,
addr PCIG~0—~ Py ~Ps
PPsPsPy | PaP:P Py M4(SP)---(CF. ZF,
PC13-0)
$P—(5P}-4
czp Call sudroutine in the 101 0[PP:P:Py| } | 2 PC12~6,PC1~-0—0 |Calls asubrouting in page 0 of bank O,
addr zero page PC5-~2--Py~py
M4(SP}--(CF, ZF,
PC13--0)
SP—SP.4
BANK Change bank 0001 1011 (1]1 Changes memaory banks and register
= banks,
o
k- - Stores the contents of reg into the
g PUSH Push reg on M2(SP) : } ? cl) } l.l' Cl) 2|z I‘;IP2(SPSL (zreg) M2{SP] and then subtrocts 2 from
g reg : hlg —(5P)- the stack pointar (SP],
é reg it in
H HL 0 o0
[
s XY o 1
-]
2 AE 1 0
o
a Inhibited 1 1
E
=l
3
POP reg | Pop reg oft M2(SP} 1too0ft11r1]2]2]5P—(5P)+2 f;::‘l;z.;“:::“'lh": ::m‘::“:":" Mmz'.s":'::;
1110} 10 reg—(M2({5P}) pointer (5P} by 2 and Ioach the contance of M2
(SP1 into & reg. Aster 10 the PUSH reg imMtruction
tor the calgtionship batween i110 snd reg.
RT Return from subroutine [ 0001 ] 11001 [ 2]SP—(5P)+4 Returas axecution Fram § wbrouling o interapt
PC*—(MQ(SP)] Procesting routing betk to the routine thar called
it. Tho contents of the carry 1sg [CF) snd rem fag
42F) ses not ratumed From tha 1teck srea,
RTI Return from interrupt Qo001 1101711 2])5P—(SP)+4 Asturne sxecution from » subroutine or inmrnnt | ZF, OF
routing PO MaR) | Erm s S R Ll
. hanl #r TRty vOm the mack arep,
BAL2 Branch on AG bit 1101(00ut|2]2]|PC7~0=P;PsPsP, | Transfors execution to an nddress
addr P,PePsP, | PsP2P1Po P,P; P, P, | $Pecitied by the contants of P7 to PO
HUAC. 12) = in the current page if a bit specifisd
H(AC.12) = | by ‘immediate data 1110 of AC is 1
1 {program branch).
BNA12 | Branch on no AC bit 10011 00tita] 2] 2]PC?7~0—P:rPsPsP, Trnn_tf\j:;lbne:ution 1o nrf! Fl;ddrlgs
Py specified by the contents o to
adcr PiPaPiPy | PiPaPIPy Ez:éptlzr;?— in the current page if a bit specified
g ~ | by immediate deta t1tQ of AC is O
o] {program branch).
BMt2 Branch on M bit 1101 |Clbtt]| 2] 2]|PC?~0—~P:PsPsP, | Transfers axecution to an address
addr PsPsPsPy [ PaP2P Py P3P2 PPy a’?fr'.f.'fu?rv.:?;::m";'b?::puﬂ-zg
HIMIHLY. | by immedi )
y immadiate deta 1110 of MIHL) Is
t2)=1 1 {program branch},
BNMI2 Branch on o Mbit [ 100 1] 0 1tite| 2[2{PC7~0—PiPiPsP, [ Transfery sxscution to an sddress
spacifi y the contents o to
addr PiPsPsPy | PaPiP Py ":J:l,:;.’):n in the current page if a bit specified
#M{HL). | by immediste data 1110 of MIHL) is
t2)=0 0 Iprogram branch),
BPt2 Branch on Port bit 1101 10tite|2|2]|PC7~0—P:PsPsP, | Transfars execution to an address 4 '01
addr PiPsPsP, | PiP2P Py PyP; PP, | specified by the contents of F7 to PO mf:,ﬁﬂ ate
e it(P{OPL) in the current page if a bit spacified control |
& t2)=1 | by immediata dota t110 of the port registers it
t = accessed by DPL is 1 (program A xm
g branch}, E&?’E 'l(h:“ o
H instruction,
= Inl is Case
the internal
: S
i istars
readubte.
BNPt2 Branch onno Port bit [ 1 00 1 [ L Otytg [ 2| 2 [PC7~0mP;PsPsP, | Trenfers enncution to s acdrss wecified by the Sema as
adar PiPePiP. | P3P1P Py F;E :(:DPFI' P)u o Ao /Al s 8bovs.
¥ ). wcewssed by OPL is Q Iprogram brench),
12)=0
BC Branch on CF 11011 110027 2]|PCT~0—P1PyPyPy | Trerstars exncution 10 an sddrems wecitiod by the
addr PIPPSP, | PiP2P Py pleldle P of e Tarry Toa 1GFT e ¥ oot
i = beanch),
BNC Branch on no CF 1001 1100 2)2|PC7-0—P1PuPsP, Trarten exeaution 1o an sddres soucifad by the
addr PiPoPsP | PaP:P Py PiP:P. Py ::::? :,' ::. “:.:: ‘:‘l:.lé:r'i:'op?;';:r':;
{{CF)=0 branchl,
B2 Branch on 2F 1101 1101 2 2 | PC7~0P;P,PyP, Trenatary exsculion to sn sddre apecifiet by tha
adkr PiPAPSP. | P3P:P 1Py PaPPPe | S S LT B e
1 = brenchl,
BNZ Branch on no ZF 1001 110 i | 2] 2)PC7~0—P;PsPsP, Traraters sascution 10 an midram specitied by the
addr P:PsPsP, | P3P PPy F[‘(:zszJP\oPn ::::? :,' :1‘:.:,0 ;r"“:z?,mi:“op'(':r;,""“
1 = branchl,
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[
2 Instruction code wlg Status
5 Mnemonics !'; ) Function Dascription flags Femarks
E% 0:04D:D, | D1D:D:04 | & | & aftected
BFnd Branch on flag bit 1Y) fmyngmanef 21 2| PC7~0.—P,P,PyP, | Transfers execution to an bddress
g addr P:PePyP. | PyPiP P, P,P,P P spacified by the contents of P7 1o PO
0 iFn) =1 in tho current pape if the content of
o1 - the flag specified by n3n2nin0 is 1.
E Tha flag is one of the 16 flags,
£ | BNFR4 Branch on no tiag bit 101 ) |manaeayng| 2| 2 | PE7-0—P;PsPsP, Traqsfors execution 1@ sn address
b addr P:PePsP, | P3P2P Py P.P.P P, specified by tha contents of P7 1o PQ
% i) =0 in the current page if the content of
= = the flag tpecified by n3n2n1n0 is 0.
The fieg is one of the 16 flags.
(244} Input port D to AC 0010|0000 (1| 1[AC—(POD) Inputs the contants of port 0 10 the | 2F
eccumulatar {AC),
4 tnput port to AC 0010|0110 1[1[AC—(P(DP,}) Inputs the contents of part accessed | 2F
by DPL to the accumulatar (AC),
IPM input port to M 0001 | Y001 |11 |MHL)—{P(DP)) Inputs the contents of port accessed
by DPL to tha M{HL).
IPDR i4 |input port to AC direct [ 1 1 00 | 111 1]2]2]|AC—(P(id4}) Inputs the contents of pont sccessed | ZF
0110 il by i4 to tha accumulstar [AC).
1P45 Input port 45t ELAC| 1100 | 1111 f2]2]|e —(Pay) Inputs the contants of ports 4 and 5
¢ to the E t d |
respectively 1101]0:00 AC—(P(5)) IAC) rasocrialy, o Secumulater ,
w | OP Output AC to porl 00100101 {1 |1 [PDPL=(AC) Qutputs the contents of the sccumu-
H lator {AC) to 8 port sccessed by DPL.
£ A
2 | OPM Output M to port 0001 1010011 |PDPY—[M(HL)), Outputs the contents of the MIHL)
E to a port accessed by DP|.
g OPDR i4| Qutput AC Lo port 11001111 |2]2]|P{id)—(AC) Outputs the contents of the sccumu-
2 dirgct Lo I S S I E Y P PO Y lator {AC) to a port accessed by i4,
H ACtopot [ 1100] t111{2]|2]|Pay—E) Cutputs the contents of the E
2 OPas Cutput E \ |
g 4.5 respectively 11010101 P(5)—(AC) e oS roecomaator (AC) 1o
SPB t2 | Set port bit 00090 10tite ] 1| 1] [P(DP), t2)~1 Sets a bit specified by immediate
data t1t0 of » port accessad by DPL,
RPB 12 | Reset porl bit 00101 106t 1|1 |[PDPL), 12)—0 Rasats & bit specified by immediate | 2F
data t110 of 8 port accessed by DP|,
ANDPDR| AND port with 1100301017 2(2]|P(Ps~Fo)—(P(Pa— Perform lr Iogicsl AND operation berwesan thw | ZF
i4, p4 | immediate data then |15 13 Iy 1o | PaP3P Py Po) IV li~ly e inte iona B Y o Fo o
output prociuct fa the pon,
ORPDR | OR port with immediate | 1 3 010100 | 2] 2| PP)~Pg)—(P(Py~ | Pertorms » togicst OA ooeration tetwesn the | ZF
i4, p4 [ data then output lala Iy la| PaP2PPy Po})V i~ f::«:::;:;.:-?mm::d::wﬁu;: it
um to the poa,
P o Writes the contents of the MIHL) and
WTTMO | Write timer 0 110011010412 TIM:gO {(M2(HL)), the sccumulator [AC) to the timer O
(AC) reload register,
ite ti —_ Writes the contants of the E register
WTTMI1 | Write timer 1 ; : ?? c]] } cl)él) 2| 2 TIMERI~—(E), (AC) and the sccumulator [ACH 1o the
timer 1 reload registar.
w | RTI i — Reads the contents of the timer O
£ RTIMO | Read timer O 1iog 101112 MzE:MLéR'Ef countar into the MZ{HL) and the
T { accumulator (AC),
2 |RTIML | Read fimer 1 1100 11112 2]EAC~(TIMERL) | Feads the contents of the timer 1
-] 1111 6101 counter into the E register and the
£ sccumulator {AC).
.E. STARTQ | Start timer 0 1100 1111 2] 2] Starttimer 0counter | Starts the timer O counter operation.
§ 1110f(0tl1l10
E START1 | Start timer 1 110011 2 | 2 | Start timerl counter | Starts the timer 1 countar operation.
E 11190 0Cc111
STOPQ | Stop limer O 1100 1111 2]( 2] Stoptimer Q counter | Stops tha timer O counter operation,
1111 ] C¢110
STOP1 | Stop timer 1 1100([ 11 11)2]2]Stop timer]l counter | Stops the timsr 1 counter operation.
1111 o111
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s Instruction code w3 Status
g Mnamonics i © Fungtion Description flags
#l DiDuDs D | DD:DID, | & | & sftected
Set Interrupt Master 1100|1101 ]2(2]MSE~] Sets the interrupt master ansbla flag.
Enable Flag 0101|0000
MRESET | Reset Interrupt Master L10Q Y101 |2 2]MSE--OQ Ressty the interrupt master enabls
Enable Flag 1001|0000 fisg.
g | EMHi4 | Enable intercupt high 11001101 |22]|EDIH—{EDIH)Vi4 | Sets the interrupt anabla fisg,
o 0101 ikl
5
E Enable interrupl tow 1100|1101 (2] 2|EDIL—EDIL)Vid Sets the interrupt eneble flag.
f 0100l
E - .
§ DHH 4 Disable interrupt high 110041101 2| 2 |EDIH—(EDIH) A4 Raset: the interrupt enable flag, ZF
[ 1001 (lalalla
& —
5 Disable interrupt low 11001101 | 2(2]EDIL--(ECIL)AIA Resets the intarrupt enable flag. ZF
£ 1000ihLhhhl
. Transfers the contents of the E
WTSP Write 5P 1100, 1111 f2]2|SP—(EL (AC) register and sscumulstor (AC) to the
1101 1010 stack anes.
Transfers the contents of tha stack
Read 5P 1100 1111122/ EAC-{SP} aren to the E register and sccumu-
1i1o11011 lator (AC),
g HALT HALT 00 1111 HALT Selects the HALT mode.
8¢ 011110
v
S
28 koo | HoLD 001111 HOLD Selscts the HOLD mods,
g: 01111
£
— | STARTS | Start serial 1/0 001111 START SI/0 Starts the $10 operation moda.
g 1110|1110
[=
B Writes the contents of the E register
05| WTSI0 | Write serial 1/0 1100 1111|2]2]Ss10—(E),(AC) A i AC) 1o the SI0
:E 111013111 registar.
k]
= ) RAeads the contents of the SIO
‘32 Read serial 1/0 1100 111131212 E AC~(510) register into the € register and the
1111111 eccumulator (AG)H,
. A dummy instruction that is coded
H No operation 00O0C [ 0000} 1| 1]No operation O0H snd has no atfect when exacuted,
¢ Just gne machine cycle signal reaches
2 the CPU,
E‘E Select bank 1100 11112 )2(|PCl2—11s Selects memory banks.
o5 1100001 1y

W 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 Ike, 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;

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

@ Not impose any responsibility for any fault or negligence which may be cited in any such claim or
litigation on SANYO ELECTRIC GO, LTD, its affiiates, subsidiaries and distributors or any of
their officers and employees jointly or severally.

W Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for volume production, SANYO believes information herein is accurate and refiable, 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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