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+G66556A, LC66558A

4-bit Microcontrollers with Built-in ROM

OVERVIEW

The LC66556A and LC66558A are 4-bit microcon-
trolters with built-in 6 and 8 Kbyte ROMs, respectively.
They incorporate RAM, input/output ports, a serial inter-
face, a comparator and timers in a single chip.

The LC66556A and LCG66558A feature a large instruc-
tion set compatible with that of the 1.C66000 series
devices. They are functionally identical to the
LC66506B, LC66508B, LLC6GE516 and LC66P516, but
have a different supply voltage range and hold-mode
release time,

The LC66556A and L.C66558A operate from a 5V

supply and are available in 64-pin DIPs and 64-pin
QIPs.

FEATURES

* 6 or 8 Kbyte ROM and 512-word, 4-bit

* Instruction set compatible with the LC66

¢ 8-bit serial interface which suppotts
connection

* 1.96 us minimum cycle time at 3.0 &
Ms, at 22 to 55 V

e 12-bit timer for
measurement Jp

ion chip, EVABSO/SOO-TBbGSXX
6E516 EPROM and LC66P516 PROM
tools available
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LC66556A, LC66558A

PIN ASSIGNMENT

PACKAGE DIMENSIONS
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Reflow soldering is recommended for QIP packages.
Please consult your local representative for further infor-
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LC66556A, LCE6558A

BLOCK DIAGRAM

INT1 to INT4, INTS

Sh
m SO1

PIN1, POUT1

512-word
AT B— o] C::) RAM stack |
| ,'-Flag
TEST B———H o
I System
osc1 T—b control
0SC2 Me——cmune
I MEEHEE:
HoLD RIHL[xY
==
TRAPED PE I
| — -
CMPO/PDO B—~ Multiplexer
CMP1POT
cMP2/PO2 '._-:D PD@
1]
CMPAPDY B P
| L
VREFO/PCZ I Interrupt
VREFI/FCI B PC control
PCO.PCI o+ |
peo |
10 o————PB
PB2
PAD | ]
[T S——— ]
PA3 |
P70 P8O
o lo 10
P73 PR3 P®
Number
Description
bIP64S GIPGAE

1

Multiplexed 4-bit inputfoutput port P2 (P20 to P23), serial input 0 (SIC},
serial output O (SO0), serial clock 0 {SCKO) and interrupl request O (INTO}

POUT1/P32

HOLD/P33

Multiplexed 4-bit inputioutput port P3 (P30 1o P33), interrupt request
(INT1), timer oulputs (POUTG and POUT1) and hold-mode control input
(HOLD}

P40

P41

P42

P43

4-bit inputioutput port P4 (P40 to P43)

13

P50

14

P51

15

P52

16

P53

4-bit inputioutput port P5 (P50 to PS3)
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LC66556A, LC66558A

Number
Name Description
DiP64S QIP64E
Vv 9 SI1/PE0
'8 10 SO1/P8! Muliiplexed 4-bit inputfoutput port P6 (P60 sdal input 1 (81},
19 11 SCKI /P2 serial output 1 (SO1), serial clock 1 (SCR nput (PIN1)
20 12 PIN1/P63
21 13 P70
22 14 P71
4-bit output pon P7 (P7
23 15 P72
24 16 P73
25 17 P80
26 18 P81
27 19 P82
28 20 Pa3
23 2 INTZ/P90
® il INToPet P3 (PO to PI3) and interrupt requests
38 28 INT4/P92
7 29 INT5/PI3
30 22 TEST
31 23 VSS
32 24

{or connections

4-hit output port PA (PAD to PA3)

4-bit output port PB (PBO to PB3)

PCO
PCt Multiplexed 4-bit inputioutput port PC (PCO to PCJ), comparator 0 reference
vollage input (VREFD) and comparators 1, 2 and 3 reference voltage input
VREF(/PC2 {VREF1)
VREF1/PC3
CMPO/PDO
51 43 CMP1/PD! Multiplexed 4-bit input port PD (PDO to PD3) and comparator inputs (CMPO
52 44 CMP2/PD2 to CMP3)
53 45 CMP3/PDI
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LC66556A, LC66558A

Number
Name Description
DIP&4S QIPG4E

M hd TRAPED Multiplexed 2-bit input port PE (PEQ to PE1).and temary inputs
55 a7 TRB/PE1 (TRA and TRB)

56 48 POO

57 49 P01

4-bit inputioutput port PO (PO

58 50 P02

59 51 P03

60 52 P10

61 53 P11

62 54 P12

63 55 P13

64 56 VDD

SPECIFICATIONS

Absoclute Maximum Ratings

Parameter Rating Unit
Supply vollage range ~-03 16 7.0 v
Ports P2, P3 (excluding P33) and P6 input voltage r _
See note 1. 0.3 10 150 v
Input voltage range for all inputs. See nole 2. -03 1o Voo + 03 v
Ports P2, P3 (excluding P33), P8, P7 and P _
voltage range. See note 1. 03 1o 150 v
Output voltage range for all outputs. § -0.3 to Voo + 0.3 v
Ports PO, P1, P4, P5, P7, PA a
current . 2 mé
Ports P2, P3 {excluding P B
source curtent lo2 4 mA
Ports PO to P6 {exclugi
sink current ; lows 4 mA
Ports P7, PA lonz 20 mA
Poris P2 to Zlons 75 mA
Zlonz 75 mA
~Zlop 25 mA
=Zlopz 25 mA
Por 600 mw
Poa 430 mw
Topr -30 to 70 °C
Slorage temperature range Tstg -55 to 125 °C

Notes

1. Open-drain output configuration option
2. All output configuration options
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LC66556A, LC6E558A

Recommended Operating Conditions

T.=25"C, Vg =0V

Parameater Symbol
Supply voltage Voo
Supply voltage range for 1.96 < tgve € 10 Ws operalion
Supply voltage range for 53.92 < teye € 10 us operation Yo
Hold-mode supply voltage range for data retention Voo

Electrical Characteristics

Vop = 2210 55V, Vss = 0V, T, = =30 to 70 °C unless otherwis

Parameter Symbol Condition
Supply current Inp
Halt-mode supply current 0.8 15 mA
0.5 1.5
Hold-mode supply current 0.01 10.0 pA
Ports P2, P3 {excluding P33), P6
and P9, AES and OSC1 LOW-level - 0.2Vpp v
input voltage
HOLD/P33 LOW-level input voltage Vss - 0.2Vpo v
Ports PO, P1, P4, P5, PC, PD an
PE, and TEST LOW-level input Vss - 0.25Vp0 v
vollage
. . mary input levels, _
Port PE LOW-leve! input Voo = 27 10 55 V Vss 0.2V )
| Temary input levels, _
Voo = 27 10 55 V 0400 0.6V20 v
QOutput n-channel transistor _
OFF. Ses notes 1 and 2. | 0CVeD 135 v
Output n-channe! transistor _
OFF. See note 2. 0.8Voo Voo v
Output n-channel transistor _
OFF. See note 1. 07500 Voo v
Temary input levels, 0.8V, _ y v
Vop = 27 10 5.5 V Yoo oo
Ports PO to P6 {excliding P33), P8
(CMOS), P9 and PC LOW-level Vou lo. = 1.6 mA - - 04 A
output voltage
lo. = 3 mA - - 1.5
Ports P7, PA and PB LOW-level Vi v
output voltage o2 lo. = 8 mA, _ _ 15
Vop = 3010 55 V '
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LC66556A, L.C66558A

Rating
Parameter Symbol Condition Unit
min typ max
|0H = -1 mA,
Vop = 3010 55 V. Vpp - 1.0
See note 3.
Ports P2, P3 (excluding P33}, P6,
P8, P9 and PC HIGH-level output VoHi low = -0.5 mA.
voltage See note J.
lok = —0.1 mA.
See note 3.
low = =50 pA,
Vpp = 3.0 1o 55 V.
See note 4.
los = =30 pA,
Poris PO, P1, P4, P5, P7, PA ang v ‘S"DD = 3-04'0 55 V.
PB HIGH-level output voltage o2 ee note 4.
lon = -30 pA. _
See rote 4.
Ports PC2 and PDO in-phase, Y
; oD v
comparator inpul voliage range
Pors PC3 and PD1 to PD3 in-phase, Voo — 1.6 v
comparalor inpul voltage range o0 ‘
Porls PD1 to PD3 comparator offsel +300 ey
voltage -
Port PDC comparator offset voltage +300 my
Ports P2, P3, P6 and PY, and RES ‘
and OSC1 Schmitt-trigger LOW-leve! 0.5Vop ¥
theeshold voltage
Ports P2, P3, P6 and P$, and RES
and OSC1 Schmitt-trigger HIGH-le 0.8Von V
threshold voltage .
Ports P2, P3, PG and P3, AE:
0SC1 Schmiti-trigger hyst - 0.1Vop - v
voltage
Ports PC2, PC3, PD: Vi = Vss, oulpit n-channel -10 - - A
LOW-level input transistor OFF. See note 2. ' H
Vi = Vss, output n-channel 19 _ _ A
transistor OFF. See nole 2. ’ H
Vi = 135 V, output
n-charnel {ransistor OFF. - - 5.0 LA
See notes 1 and 2.
V) = Voo, output n-channel
transistor OFF. - - 1.0 pA
See notes 1 and 2,
Vi = Voo, output n-channel
Ports PC2 .
Jovel i (I3 transistor OFF. - - L0 pA
HIGH-level input curr ; Sea notes 1 and 2.
Vi = 135 V. Output
IF;Z:: zzéuzz'mps' P7 and PA output boFF1 n-hannel transistor OFF. - - 5.0 pA
g See nole 2.
Ports PO, P1, P4, P5, P9, PB and | Vi = Vpp. Quiput n-channel _ _ 10 A
PC output leakage current OFF2 transistor OFF. See note 2. ' #
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LC66556A, LC66558A

Rating
Parameter Symbol Condition Unit
min typ max
V) = Vss. Output p-channel _
Port P8 output leakage current lorFa iransistor OFF. See note 2. 1.0
Vi = Vss, Voo = 55 V.
Ports PO, P1, P4, P5, P7, PA and .
v e ‘ lro Output n-channel transistor -1
PB outpul current with pull-up option OFF. See note 4.
Voo = 3010 55 V, _
Ceramic resonator input frequency fer 2 MHz resonator
1 MHz rescnator
Vop = 30 10 55 V,
Cerami¢c resonator input stabilizalion 2 MHz resonator
limg tces
1 MHz resonator
Vop =30t 55V
0SC1 extemal clock input frequency foxt MHz
Notes
1. Ports with CMOS output configuration option canno
2. Open-drain output configuration option
3. CMOS output configuration option
4. Pull-up output configuration option
Timing Characteristics
Serial input/output timing
| ‘exe
—_ ©.8Vpg (input),
S._(.:.Eg.' W:,"V%H‘: )l\ VDDED1 I\??:u)tput)
SCK1 L1, YOL P
S10, Sl
500, 501 Vo
=30 to 70 °C
Rating
Condition Unit
min typ max
fop = 0.4 to 2.03 MHz,
10 - 1.96
instruction cile teve Vop = 3010 55V Hs
teye = 0.4 to 1.02 MHz 10 - 392
SCKO and SCKT serial clock input Voo =300 55V 13 - -
cycle time - -
lekey 39 us
SCKO and SCK1 serial clock output
c . 2eve = =
ycle time
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LCE66556A, LCE6558A

delay

Rating
Parameter Symbol Condition Unit
min typ max

SCRD and SCKT serial clock input Voo = 3010 55 V
pulsewidth

tekL
SCKO and SCK1 serial clock output
pulsewidih
SCKO and SCKi serial clock output t
fise tme CHR
SCKD and SCK1 serial clock output i
fall fime CKF
SI0 and $¢1 serial data setup time tick
§I0 and SI1 seria) data hold time feki
500 and SO1 serial data output ko Voo = 30 55V

Note

Each test input and output has an RC load as shown i

External cleck timing

Voo

"Fa = =30 to 70 °C

7= Voo

- - - -08¥pp

Rating
Symbel Condition Unit
min typ max

0SC1 e em y Vop = 30to 55V 100 - -
; touiL ns

pulsewidth 200 - -
0SCH extemal clock HIGH level input N Voo =300 55V 100 - - s

pulsewidih " 200 - -
0OSC1 external clock input rise lime taxtA - - 30 ns
0O5C1 external clock input fall time toxtF - - 30 ns

'
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LC66556A, LC66558A

Interrupt and reset timing

Vb =22 t0 535V, Vi =0V, T. = =30 to 70 °C

tioH. tiiH, tPinH. tASH

boL, T, teine, ERSL

Parameter

Symbol

Unil

INTO LOW-leve! pulsewidth

tioL

INTO HIGH-level pulsewidth

tioH

INTT to INT4 and INTS LOW-level pulsewidth fiL Us
INTT to INT4 and INT5 HIGH-level pulsewidth tiH s
PIN1 LOW-level input pulsewidth ps
PIN1 HIGH-leve! input pulsewidth us
RES LOW-level input pulsewidih s
RES HIGH-level inpul pulsewidih us
Comparator output timing
VDD =27 t0 55 V, Vss =0 V, Ta =
Condition Unit
min typ max
Voo =27t 55V - - 20 ms
many multiplexed
ed by software. The
d in table 1.
Function

P01

P02

P03

Poris POD 10 P03 can be addressed as either a 4-bit port or four, single-bit pors. They also have
halt-made control functions. Level after reset is sel by user option,
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LC66556A, LC66558A

Table 1. Pin functions—continued

Name

Function

P10

P11

P12

P13

Ports P10 to P13 can be acddressed as either a 4-bit port or four,
set by user oplion.

SIoP20

S00/P21

SCKo/P22

INTOP23

Ports P20 to P23 can be addressed as either a 4-bil
functions as a serial data input, P21 as a serial da
interrupt request, pulsewidth measurement and event,

INTT/P30

POUTOP3

POUT1/P32

Ports P30 1o P32 can be addressed as
ports. Port P30 also functions as an int

or three, single-bit
ave output from timer 0,

HOLD/P33

Port P33 can be addressed as eith
the hold-mode control input when,

P40

P41

P42

P43

P50

P51

P52

P53

ither a 4-bit port, four, single-bit pors or an B-bil port with

S1/P6D

S01/P61

SCK1/P62

addressed as either & 4-bit porl or four, single-bit ports. Port PE0 also
input, P61 as a serial dala output, P82 as a serial data clock and P83 as
unter input, HIGH-level after reset

to P73 can be addressed as either a 4-bit porl or four, single-bit ports. Inpul instructions read
ents of the output latch. HIGH-level afler reset

Parts P80 to PB3 can be addressed as either & 4-bit port or four, single-bit ports. Input instructions read
the contents of the output latch. Leve! after resel is set by user oplion. Note that the open-drain option
for P8 is p-channel.

INT3/P91

INT4/P92
INT5/P93

Porls P30 to P93 can be addressed as either a 4-bil port or four, singla-bit ports. P30 also funclions as
interrupt request 2, P91 as interrupt request 3, P92 as interrupt request 4 and P93 as inlerrupt request
5. HIGH-level atter reset
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LC66556A, LC6655BA

Table 1. Pin functions—continued

Name Function

PAD

PAT Ports PAD to PAJ can be acdressed as either a 4-kil por or four, single
PAD read the contents of the output lalch. HIGH-level after reset

fts. Input instructions

PA3
PBO

PB1 Ports PBO to PB3 can be addressed as either a 4-bit
PE2 read the contents of the output latch. HIGH-level aft

PB3
PCO

PG Porls PCC to PC3 can be addressed as ¢
functions as the reference voltage input
VREF0/PC2 comparators t, 2 and 3. HIGH-evel

single-bit ports. Port PC2 also
ference voltage input for

VREF1/PC3

CMPO/PDO

CMP1/PO1 Ports PDC 1o PD3 can At 3 4+ our, single-bil pons. They alse lunction
CMP2/RD2 as comparator inputs, i

CMP3/PD3

TRA/PED

TRB/PE1

0OSC1

0sC2

RES

TEST

USER OPTIONS

Oscillator Optio

et 03¢

’J,_ it [ L

Ceramic 2 3
resonator

,,réz 0sC2

Figure 2. Ceramic resonator option

Figure 1. External clock option
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LC66556A, LC6655BA

Output Options

Cutput data

There are two user options for the output configuration
of each port—n-channel open drain and p-channel,
active pull-up. The options for all ports, excluding P8,
PD and PE, are shown in figures 3and 5, and for P8, in
figures 4and 6. Note that the open-drain option for port
P8 is p-channel. Ports P2, P3, P6 and P9 have
Schmitt-trigger inputs in both output configurations. Figure 5. P-ch

Qutput data

Input dala

DSB

Figure 3. N-channel open-drain option for all ports
except P8

— Output data
SB

it level of ports PO, PI and P8 after a CPU
However, the ports are classified as pu ! ser selectable.

according to the drive capability of
sistor. Ports PO, P1, P4, P5, P7, P
fied as pull-up, and ports P2,
CMOS,

tchdog Timer Option

A watchdog timer is also available to prevent program
runaway.

SPECIFYING OPTI

information shown in table 2. Refer to the LC64S Jump
Optimizing Cross Assembler Manual for setting infor-

grams, and addresse mation.
specification, Theopti
Option
Parameter
0 1
No Yes
LowW HIGH
1 level affer reset Low HIGH
200
Port P8 level aMer reset Low HIGH
Oscillator External clock Ceramic resonator
D5 10 D7 | Mo function Setto O
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LC66556A, LC66558A

Table 2. User options—continued

Option
Address Data bit Parameter
Do Port P00 output configuration
D1 Port P01 cutput configuration
D2 Port P02 cutput configuration
03 Port P03 cutpul configuration
2001H
D4 Port P10 output configuration
D5 Port P11 output configuration
D& Port P1.2 outpul configuration
D7 Porl P13 output cenfiguration
0o Port P20 output configuration
01 Port P21 output configuration
CMCS
D2 Port P22 output configuration
D3 Pot P23 output configuration
2002H
D4 Port P30 output configuration
D5 Port P31 output ceonliguration CMOS
b6 Port P32 output configuration
D7 No function Setlo 0
bo Port P40 cutput
(B} Port P41 output
Open-grain Pull-up
D2
D3
20034
D4
D5
Open-drain Pull-up
D6
D7
Open-drain CMOS
Lgonfiguration
conliguration
configuration
- Open-drain Pull-up
Port P72 cutput configuration
P73 output configuration
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LC66556A, LC665568A

Table 2. User options—continued

Option
Address Data bit Parameter
0 1
Do Port PBC output configuration
M Port P81 output configuration
D2 Port P82 output configuration
D3 Port P83 output configuration
2005H
04 Port P30 output configuration
D5 Porl P91 output configuration
D& Port P32 outpwt configuration
D7 Port P93 output configuration
DO Port PAG output configuration
™M Port PA1 oulput configuration
Pull-up
D2 Port PA2 output configuration
D3 Port PA3 output configuration
2006H
D4 Port PBO output configuration
05 Port PB1 output configuration
Pull-up
D6 Port PB2 output configuration
D7 Port PB3 output
DO Port PCO output ¢
M Porl PC1 oulput
Open-drain CMOS
20074 D2 Port PC2 ou
D3
D4 1o DY Setto ©

Table 3. Recommended ceramic resonators

Ceramlc resonator Ry C1 c2

33 pF 33 pF

2 MHz Murata CSA-2.00MG 0 0% +10%

47 pF | 47 pF

2 MHz Kyocera KBR-2.0MS 09 1 siow | s10%

22 kQ 100 pF 100 pF

1 MKz Murata CSB1000J +5% +10% £10%

100 pF 100 pF
£10% £10%

m

1 MHz Kyocera KBR1Q{OH 0Q

p )
Caramic rescnalor

Figure 7. Ceramic resonator
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LC66556A, LCG66558A

The external clock input connection is OSC1. The

V .
DD/ remaining oscillator connection, OSC2, should be left
----- 7---—--------—--"’90 open as shown in figure 9.
{min)
P oV
[o}:]o]

t
tees Stable oscillation
Unstable oscillation

Figure 8. Ceramic resonator stabilization time

DEVELOPMENT TOOLS

Program development for the LC66556A and 0/850 debugger, the
LC66558A microcontrollers can be performed using a ] vation chip board, the
cross assembler running on an IBM-compatible personal £ hip and the LC66E516 EPROM,
computer under MS-DOS. A number of other develop-
ment tools are available to simplify and speed the

Host control program
cross assemblar

LC66599
LCBBE5S16 84-pin plug

EVABOO/B50-
avaluatio

0S- or MS-DOS-based

EVA800/850 debugger
parsonal computaer

re 10. Development tools

th an external host single-stepping and tracing under MPM665XX debug
face. It performs monitor software control. It also includes an EPROM
ing breakpoints, programimer,
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LC66556A, LCB6558A

Evaluation System

The evaluation chip board, which helds the LC66599
evaluation chip, has a 64-pin connector which plugs
directly into the socket of a target system. Jumpers and

Table 4. Jumper setlings

switches configure the initial device options and states
as shown in tables dand 5.

Jumper 1

Jumper 2

Oscillator

Reset method

EXT Extemal clock

INT {a)
RC RC oscillator

Reset on a RUN ¢ommand from
the host computer

CF Ceramic fiter resonator EXT {b)

circuit

Reset by the target sysltem resgl ¢

Note

An RC option is not supported. Accordingly, do not connect j

Table 5. Switch 1

POS Port PO ort.:sp;t level on PIS Port P1 o;lg;t level on Watchdog timer enable

ON | Al culputs HIGH ON | Al oulputs HIGH ON | Walchdog timer enabled

OFF | All outputs LOW OFF | All outputs LOW OFF | Watchdog timer disabled
Note

RCO and RC1 should be wrned ON togethe

option. When a switch is ON, the corres
pin has an internal pull-up resistor (pu

Cross Assembler

The cross assembler execute
nsed for the devices shown

LC66S Jump Oprimizing Cross Assembler Manual for
operating information.

Cross assembler

Bank Instructlons supported

None

LC66S . EXE

$BD, SB1, SB2, SB3

ith a 16-Kbyte
ation. It can be

6ES16QH (QIP) adapter
pin- and functionally-
h the LC66556A and 1.C66558A devices.
: Id-miode release time and electrical
specifications o C66E516 differ from those of the
LC66556A and LC66558A.

The LC66ES16, shown in figure 11, can be configured
to match the target device by programming certain
EPROM locations, These locations set the reset level of
ports 0, 1 and 8, the watchdog timer enable and the port
output types. Refer to the LC66E516 datasheet for fur-
ther operating information.
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LC66556A, LC66558A

SIOPROIA0 E
SO0IP21/A1 E
SCKo/P22/AZ E
INTO/P23/AD E
INT1/P30/A4 E
POUTO/PI/AS E
POUT1/P32/AG LT_

HOLD/P33 E
. P4QIAT E
Pa1/a8 |10
pPa2/a9 E
PA3/ALD E
PSO/ATL E
psiatz |14

' psaats E
P53 E

SI1/P&0 E

SO1/PH1 E
SCK/P62 [E
PIN1/PE3 E
P70 E
P71 |22
P72 E
s [2d]
P8O E
Pe1 |26
Pa2 E
Paa E
iNT2/P90 E

VPP/TEST E

vas [31]

0SsC1 [E

LC66E516

El VDD

El P13/D7

E P12/D6

E' P11/D§

EI P10/D4

_5_3| POI/D3

sg| Poamz

El PO1/D1

56| PooDo

E] TRS/PE1/OE
E TRAIPEQ/CE
E CMP3/PDIPGM
§_| oMP2IPDZIPRS

E CMP1/PD1
E] CMPO/PDO
E VREF1/PC3
E VREFQ/PC2
E‘ PCHY
E PCO
E PB3
E PB2
El PB1
E PBO

Series Comparison

A comparison of the LC66508B series characteristics
with those of the LC66556A and LC66558A is shown in

table 7.

Table 7. Device compariso

Parameter

Hold-mode release
hardware delay

392 to 10 ms,
3.0 to 55 V for
1.96 o 10 ps

RAM capacity

Package type

Type

512 words DIP425 and QIP4BE
Normal type

16/8 Kbyte ROM 512 words DIP42S and QIP48E 40 1o 60 VI0.92 ps
6i8/12116 Kbyte ROM §12 words DIPB4S and QIPG4A
4/6/8 Kbyle ROM 512 words DIP42S and QIP48E

- Low-voltage type

LCB63545/356343! \ 4/6/8 Kbylte ROM 512 words QIP44M 22 10 5.5 V392 ps
LC66556A/558A/562 A/5B: 64 6/8/12116 Kbyte ROM 512 words DIPE4S and QIPG4E
LC66354B/356B/358B 42 4/6/8 Kbyle AOM 512 words DIP425 and QIP48E

. Low voltage, high-speed type

LCB6556B/558B 64 /8 Kbyte ROM 512 words DIP64S and QIPB4E 30 10 55 VI092 s

LC66562B/566B 64 12116 Kbyte ROM 512 words DIP64S and QIPB4E
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Table 8. LC66 series devices—continued

Device Pins ACM capacity RAM capacity Package type Type
LCBBE308 42 8 Kbyte EPROM 512 words DIC42S and QIC48
LCB6P308 42 8 Kbyte PROM 512 words DIP425 and QIP48E
LC6EE40B 42 8 Kbyte EPROM 512 -words DIC425 and QIC48
LCBEP408 42 8 Kbyte PROM 512 words DIP42S and QIP48)
LCE6ES16 64 16 Kbyte EPROM 512 words
LCB6PS16 64 16 Kbyte PROM 512 words

¥ Under development

INSTRUCTION SET

The following abbreviations are used in the instruction set tab

AC Accumulator PC he program counter
E E register he program counter
CF Carry flag of the program counter -
ZF Zero flag =0to 15
HL Data pointer DPy and DPy,
XY Data pointer DPx and DPy
M Data memory
M (HL) Data memory pointed to by DP,
M (XY) Data memory peinted to by DPy Port specified by 4-bit immediate data
M2 (HL)  Two-word location of data m Interrupt enable flag
even address pointed to by DP Contents
Sp Stack pointer Direction of transfer, result
M2 (SP) Two-word location of da Logical exclusive-OR
pointed to by SP Logical AND
M4 (SP) Four-word location Logical OR
pointed to by SP Arithmetic addition
in n-bit immediate da Arithmetic subtraction
t2 Bit specifier
12 Bit
00 0
1)
10
1"
Mnemonic Cycles Notation Deacription ‘e:::lg‘;'
Aceumulator
. Clears the contenls of the accumulator,
CLa ! AC 0 (equivalent to LA O) | vl sxin tunction availabis ZF
2 ?ncqu;nle(:tcio‘ngl 8 Adds & lo the contants of the accumulator rid
2 re(;ui;ls!:tclz‘;Aé? eH) Adds 10 fo the conlenis of the accumulator 2F
1 CF+ 0 Clears the carry fag CF
1 CF <1 Sals the camy llag CF
CMA Comploment AC elolelrrle]olo] ¢« |aciag ;’a‘":m'::’u::w?mp'“"m of the contenls of IF
1A Incremant AC plejolr]ofrfogo 1 AC ~ [AC) + 1 Increments the contents of the accumulalor by 1 | ZF, CF
DA Decrement AC olelslololilolo ; AC o (AC) - 1 hD;c:anl’ tha conlanls ol tha accumulator IF, GF
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Instructlon eode
. . . . Status
Mnemoanic Operation ololololololole Cycles Nolation Description tiags
rle|s|aj3ajz|r|o
AC3 « (CF) p ;
RAR Rotala AG right taugh CF ofolof1]o]o 1| ach — (agn e ;’:‘o’fgh“‘fhfc’:f”“ f the accumulator right cF
CF — (ACp)
ACg « (CF),
RAL Rotale AC left through CF clojejojo|o 1 ACn + 1 « [ACr)
CF «— (AC3)
TAE Transler AC to E o|l1|jeyofo]t 1 E + [AC}
TEA Transler E to AG ol1lejo]of 1 AC « (E)
XAE Exchange AC wilh E o1 e |[o]o]1 1 {AC) — (E}
Memory Instructions
M Increment M cjofo]1fojo 1 MHL) — [M] ZF, CF
OM Decremart M ofo|1]o of memory locaton KL | 7¢ ce
. . tj1jo]o ntents of the memory lacation
{MDR i8 Incrament M direct e | mediale dala Io to 17 by ¢ ZF, CF
: ! 1]1jo]¢e tha contants of the mamery localion
DMDR i | Decrement M direct i |15 {15 by immediate data Iy 1o 7 by 1 2F, CF
SMB t2 Sel M data bit ololao ‘ an;haub“ In memory lozation HL specilied by
AME 2 Raset M data bit oloti bc)ltﬁ;.: ;:: 1b1|1 in memory localion HL specitied 2F
Atithmetic Instructions
Adds the contents of memory location HL (o
AD Add M to AC clo]e the contenls of tha accumulator and stores the IF, CF
result in the accumulator
Adds the contenls of the mamory lecation
. . 1] 1 spetified by immediale data lo to |7 to the
ADDR 16 [ Add M direcl lo AC 711 contants of the accumulator and slores the ZF, CF
resull in the accumulator
Adds Ihe conlents ol mamery focation HL to
ADC Add M to AC with CF C e {AC) + [M{SL)] + (CF) the contents of the accumulator wilh cary and ZF, CF
stores the rasull in the accumulator
Adds immediate data Ig fo 13 to the conlents ol
ADI ¢ Add immediate data 1o AL AC — [AC) + 13 12 11 Ip the accumutalor and stores the rasull in the id
accumulater
| Subtracls the contents of the accumutator from
suBC Subtract AC from M AC & MHL)] - {AC) - [CF} | the contenis of memory location HL with carry ZF, CF
and stores e resull in the accumulator
Takes ihe logical AND ol the contents of the
sore in accumulator with the contanls ol memory
ANDA ! AT« [AC) - MFL) kocation HL and stores the rasult in the z
accumulalor
Takes lhe logical OR of the contents of the
: accumulator with the contenls ol memory
! AC + (RC) « ML location HL and stores the result in the r
accumylalor
Takes Iha fogical exclusive-CR ol the contents
M of the accumulator with tha contents of memory
! AC — (AC] @ ML Ipcation HL and stores the result in tha ZF
accumulator
Tekes tha logical AND of the centents of Ihe
accumylator wilh the contents of memery
! MEHL) — (AC) - V(LY location ML and stores the resull in the r
accumulator
) Takes the logi.cal OR ol tha conlents of the
ORM OR M with AC tonstore in M | 0 [0 [e | ofo ] UL MHL = (AC) + AL sccumulalor with be conlents of memory z

focalion HL and stcres the rasult in memory
Tocation HL
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Inslruction code

) . - Slatus
Mnamonic Operatlon plolelololo Cycles Nolation Descriptian flags
TI6 |5 |4]2]2
Compares the conlenls of the acoumu'atar with
the contants of Memary location HL ard sals
the condition Lagss
CM Compare AC wilh M ojojJofpr]o} 1 [M{HL)] = {AC} - 1 IF, CF
. Compare AC with immadiale 1 1 0|0 1 1 —_— -
Gl id dola 110 0 z lalalylp - 2F. CF
cu i Compare OP| with immadiate 1)1 r HL wilh immediate dala 1g ‘o 3. F
cala 110 1ere bag when equal and cleass the
mpares the bil of the accumulaior scecilied
- by to and 11 wilh the bl of memory iccation
cma ;?m"m AC bil wilh M dala : : HL specified by lp and ty. Sets the zero flag IF
when equal and clears the zaro flag when
unequal
Lead and slore instructions
Loads the conlenls of memory focalion HL inlo
LAE Load AC and E from M2(HL) [ tha accumclaicr, and lhe comanls of remory
localion HL + 1, into register €
. - . Loads immeciale data lg 0 I3 into the _
LA Loac AC wilh immadialo data e accumulator. Vertical skip function avaiable I
1 Loads the contents of the mamory locatien
LADR i8 | Load AC from M direct | e [M{iB)] spacified by immediate dala Ig lo Iy inio the ZF
7 accumulator
Stores the contents of the accumulator in
5 Slore AC to M M{HL} +~ (AC} memory location HL
Slorgs tha contentd ol the accumulalor in
SAE Store AC and E lo Mz(HL mnt) :_1)(’:9(6 mamory locaton HL, and the conlents of
4 registar £, n memory location HL + 1
Loads the contenls of tha memory location
spetified Dy 1o inte the accumulater
Regisiar to
AC « [Mireg)) IF
HL 0
XY 1
Loads the conlents ol the memory location
specified by tp into the accumulalor and
incremants Iha lower nibbla of Lhe corresponding
memory location data peinler,
AC « [Mireq)), Register 10
DPL « {DPL} # 1 or big
OPy « (DPy) + 1 HL 0
Xy 1

Tha zero Rag is sel accerding 1o the cala
pointer increment operation.
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Mnemonic

Operation

Inslruction code

Cycles

Notation

Description

Status
Hags

LA reg D

Load AC from M{rag} then
decrament reg

AC +~ Mireg))
DPF, «— (DPY - 1 o
DPy « {OPy] - 1

Loads the conlenls of the memory location
spaciied by tg in accumulator and
dacremen‘s the I of the
coresponding ry Tosation“dala pointer.

XA rag

Exchange AC with M(rag)

{AC} — Mireg]}

XA reg, |

Exchange AC wilh Mreg) then
incremenl reg

XA reg, D

decremant rag

Exchange AC wilh Mirag) then -

re gontents of the accumulalor with
Fthe memory location specified

o

o

1

Tha zaro fag is sei according to Ihe data
poinler incremenl gperatian.

{DPy) - 1

Exchanges tha contants of the accumulator with
the conlents of the memary location specified
by to and decrements the lower nibble of Iha
cofrasponding memery location dalz peinter,

Register lo

HL ]

Xy 1

The 2oro flag is set according to the data
pointer detramant operation,

IF

XADR i8

Exchange AC with M direct

LEAI i8

Load € and AC with,

(AC) + [Mlig]}

Exchanges the contents of the accumulator with
tha conlenis of the memory location specified
by immedia'a data Iy 1o I7

Ew 171615 la
AC « l3la i lo

Loads immadiate data lg lo !7 inlo register E,
and immediate data Iy lo I3, intc Ihe
accumulalor

E. AC — (ROM{PCh, E AC)

Loads the upper nibble of The memory location
specified by Lhe program counter {he lower 8
bits are replaced by the contents of register €
and the accumulator) into register E, and the

upper nibble, inle the accumulator

Ports 4 and § « [RCM(FCh,
E. AC)j

Loads the upper nibble of the mamary location
specified by the program counter {the lowar 8
bils are replaced by the conlanls of register E
and the sccumulator) inte port P4, and Ihe
upper nibble, into port P5

DPH — 0 DPL — 132 Iy g

Clears the contants of the upper nithle of data
pointer DPt and loads immediata dals Ip lo 13
into the lower nibble of data poinlar DPw|

LHI

DPH « I3tz Iy Ig

Loads immediate dala lg to 13 inlo the upper
nisble of data pointar DPH

Ll ia

Load DP_ with immadiale dala

DPL e~ 131211 g

Leads immediate data Ip to I3 info the lower
nibble of data pointer DPHL

{HLI 8

Load DPH, DPL with immadiale
dala

DPH «— I7 Ig 15 14,
DRL e~ 312111

Loads immediate dala lg %o I7 inta lhe dala
poinler DPHL

LXYl ig

Load DPy, DPy wilh immediale
data

OPY — I7 g I5 1,
DPy « Iy l2 W I

Loads immediate data 1y lo 17 inle the auxliary
dala pointet DPyYY
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Instruction coda
Mnemonic Operation Cycles Nolatlen Descriplion Status
D pjoyo(p|D]}D flage
TS5 |43 ]2]1}0
L Ingrament DPL glojJo|[1]ofoa]o]1 1 DPL & (DPL)} + 1 ZF
DL Dacremanl DP{ pjojrjojojoqfo]n 1 DR — (D) -1 IF
Y Incrament DPy olefofrjojoftfn 1 DRY «— {OPY) + 1
DY Datrament DPy cjejrjojojol1 1 1 OPY « [DPy} - 1 ZF
1t{rjJojor ]}
TAH Transler AC to DPH 1 i | | olololos 2 DPH +— (AD)
1 1 0 [ 1 1 1 1
THA Translar DPH to AC stalilolalolole 2 AC «+— (DPH) ZF
the accumutator with
NAH Exchanga AC with DPH gl1jejojefjojo]|o 1 (AC) « (DB ibble of data pointar
tlr]eqfo] 15 of the lower nitbla of dala
TAL Transfer AC to DPL R RERE R 16 the accumulalor
t]1]ofof]n nlenls of the accumylater into the
TLA Transter DPL 10 AC tl1l1lolo ol data pointer DPHL ¥
nges the conlenls of the accumulator wilh
XAL Exchange AC with DPL of1]o}j0]0 ntents of the lowar nibble of data poinlar
v jofo]t Copias tha contants ol tha accumufalor into the
TAx Transler AC to CPX L R I I B ] upper nibble of muxiliary data pointar DPXY
t1prjofol Copies the contents of the uppar nibble ol
TXA Transler DFy 1o AC LS T O I O auxiliary data pointer DFYY into the accumulator 4
Exchanges the contenls of the accumulator with
XAX Exchangs AC wilh DPx lhe contents ol the uppar nibble of auxiliary
data pointer DPxy
Copies the contents o the accurulalor inte the
TaY Transler AC to DPY lower nibbla of auxiiary dala pointer DPxy
Copies the contants of the lower nibbla of
YA Transler CPy to A {ePy) auiiary data poinler DPyy into the accumulator zF
Exchanges the contens of the accumulalor with
XAY Exchanga AC with DPY {AC} — [DPY) the conlenls of tha lower nibble of awiliary
daia pointer CPYY
Flag instructions
SFB né Set flag bit ! Fn oo 1 Sels the llag spacifiod by ag o n3
RFB nd4 Resat flag bit 1 fne—20 Cloars the lag specitied by np fo n3 IF

Jump and call Instructiopns

Jumps within the same bank to the address

PP d
specified by the program countar (ha lower 12
JMP addr g g 2 ;g:?'igao'_hpg'a'lmb bits are replaced by immediale dala Py lo
1k Fo Fiy). After a bank insiruction, PG12 is
vle complamanied.
Jumps within the currant paga to the address
IPE i1y 1 ?‘fllgl ;(23510?%5310‘_4 ﬁE‘%'EJ specifiad by the program counter {the lower 8
PC3 10 0 - (AC) ' bits ere replaced by the conlents of register E
ard the accumulator)
P|P PC13 and 11 &« O,
s | a8 2 PCI10 1o 0 « Pyp to Po. Calls a subroutire at the address specified by
ple M4(SP) — (CF, ZF, Po to Pro
1]o0 PC13 10 0), SP — (3P} -~ 4
PC13 10 6, PCi e 0 +~ 0,
CZP addr Call subrouting in the zero vlel e P PP 2 PCS to 2 « P3 1o Po, Cafls a subrcutine within page 0 of bank 0 al
page alatts]e M4(SP) « [CF, ZF, the eddress spacified by Pg lo Pa
PC12 lo 0), 5P « SP - 4
BANK Change bank oo (o1 1o ] | Changas memory bank or ragister bank
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Mnemonle

Operalion

Instruction code

Natation

Description

Status
flags

PUSH rag

Push reg on M2(SP)

MR(SP} « {rag),
8P« [SF) - 2

Pushes Ihe conlanls
ip and i1 onlo the
slack poinler by 2

the register specified by
and decrements the

POP reg

Pop reg ofl M2(SP)

oo

SP «— (8P)
rog — [M2(SP}]

BT

Aalum from subroutne

m & subrouling ¢r an intarrupt
routing, but does not rastore the stale
the zero and carry [lags

RTI

Return from inlerrut! subsodfine

 Relurns from a subroutine or an inlerrupt

sarvice rouling, including the slate of tha zere
and carry flags

ZF, CF

Branch Ins!

ructions

BAR addr

Branch on AC bil

Tasts the bit specitied by immediate data lp
and 11 of lhe accumulater and, it set, branches
within the same page lo the address specified
by Fp to Py

BNAZ
addr

Branch on no AC bil

e« Py Pg P5 P4 Pa
Po il (AC, ) = ©

Tasls Ihe bit specitied by immediate dala lp
and |4 of the accumulator and, i nol sal,
branches within the same paga lo the addrass
spacilied by Pg lo P7

BMt2 addr

Branch on M bit

BNMt2
addr

Branch on no M bt

BPER addr

Branch on por

' PC7 10 0 « Py Pg Pg Py Py

Pa Py Py it ML), 2] = 1

Tests the bil speciied by immediate data to
and ty of memory location HL and, if sat,
branches within the same page to the address
spacified by Po to P7

PC? to 0 « P7 Pg Ps Ps P3
Pz Py Po it MHL), t2] = 0

Tests tha bit specified by immediale cala by
and 11 of mamory location HL and, if not sel,
branches within the sama page to the address
spocilied by Po 1o Py

PC7T 10 0 « Py Pg P5 P4 Pa
Pa Py Po il [PIDPL). 1] » »

Tests the bil specified by immediale data i
and (4 of the port specified by tha conlents of
the fower nibble of data pointer CPy( and, i
sal, branches within the same page lo the
addrass spacilied by Pp to Py When followad
by bank instructions, tha internal conlrel regislers
are also valid {read-only registars).

PC7T to 0 « Py Pg Pg Py P3
Pa Py Pp it [F(DPL), &) = O

Tasts the bit specified by immadiate data o
and 11 of the port spacified by the contents of
the fower nitble of dala pointer OPHY, and, il
notl set, branches within the same paga to the
addrass specified by Pp te Py, When followed
by bank instructions, the internal conlrol registers
are a'so valid (read-only registers).

BC eddr

mo

PCT 10 0 «= Py P5 Pg Pq P3
Pa Py Pg il [CF) = 9

Tasts the carry flag and, if set, branches within
the same page lo the address specified by Pp
to Pz

BNC addr

Branch on

oo

PC7 100« Py Pg PsPa Py
Pa Py Pg il [CF) m O

Tesls Ihe carry flag and, if not set, branches
within tha same page 1o the address spacitiod
by Py ko Py

BZ addr

Branch on IF

oo

PCT to 0 « Py Pg Pg Pa Pa
P2 Py Py il (ZF) = 1

Tests the zero fag and, il sel, branches within
Ihe samo page lo the address specified by Py
fo P7 '

BNZ ader

Branch on no ZF

wo

PC? 10 0 « Py Pg P5 P4 Pa
Pa Py Poit (ZF) = 0

Tasts tha zero flag and, il nol set, branches
within the same page fo the address specified
by Py to Py
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Instruction code
Mnemenic Operation Cyeles Notation Description Status
pjojoplbD|D flags
TS5 |43 ]2]|1]|0
B ENEREE BN 267 15 0  Pr Pg Ps Py P Tasls e fag spaciied by ng to ng and, if set
BFn4 addr | Branch on Hag bil plefrle23]2]t|8 2 . 6 "5 P4 T2 | branches within same page to the address
FlP|F]|P Pa Py Pg it {Fn) =1 - .
71864 specilied by
|z |o
tlolslon]nnin
BNFn4 ' al2]s]o FC? 10 0 « Py Ps P5 Py P3
addr Branch on no flag bi : : : s plelelr| 2 |PapippittFnien
al2|110
Input and output instructions
180 Input porl 0 10 AC gflo|]t1]ojojojo]|o 1 AC « (PO}
P Inpul port to AG olojt]jo]o]t 1 {0 1 AC « [PDPLY]
IPM Input port 1o M ojJojo] 1
) . 1 t]o|o 1
IPDR i Input port lo AC direct olsls|olmn
|Pas Input ports 4 and § lo E and 1 1|10 |0 1 ntenls of input porls P4 and P5
AC, respectively 1{1f{o]1]o0 r E and the accumulator, raspectively
g'the conlenls of the accumulalor into the
oP Qulput AC Lo port ofojt1fo]e t port specified by the contenls of lhe
er nibble of dala poinler DPH|
Loads the contents of mamory localion HL into
OPM Qutput M to porl aojofjol1]1 the output porl specified by the lower nibble of

tata peinter OPHL

Loads the contenls ¢f the accumulator inlo the

OPDR i4 | Gutput AC 1o port direct outpul port specilied by immediale data Iy lo 3

Quiput € and AC to porls 4 1 Loads the conlents ¢f regisler £ and the

OPas and 5, respeclively 1 ascumulaor into ports P4 and P5, respaclively
Sets the bit specified by immediate data 1y and
SPe » Set por bit 0 L4 ol the output port specified by the lower
nibble of data pointer DPL
Clears the bit speciied by immediate data to
APB 2 Resel port bit 0 and 1y of the output port specified by the lower | ZF

nibble ol data pointer DPHL

Takes the logical ANC of the contents of the
port specified by Py to P3 with immediate data | 2F
Iy lo b3 and loads the result into (he port

ANOPDAR | AND port wilh immediate data
id, pd then output

PiP3 o Po) ~ [P(Pa lo O)] +
R0

Takes Ihe logical OR of the conlenls of he
porl spacified by Po lo P3 with immediate dala | ZF
Ip to 13 and loads the result inic the port

CAPDR OR port with immediale
ia, pa then output

F{iP3 1o Pp) + [P{P3 10 0] +
o

Timer conlrol instructions

Wriles the contanls of memory locations HL and
2 TIMERO « [M2(KL)] ard {AC) HL + 1 and tha conlents of the accumulator
inte the timer O refoad register

WITMG Wrila fmer §

Writes (he conlents of register £ and the

2 TMER! « (E) and (AC) accumulator into the fimer O refcad register

Reads the contents of the timer O counter inlo
2 M2{HL} and AC « (TIMERO) mamory localions HL and HL + 1 and the
accumulator

Roads the conlenls o the timer 1 counler inlo

2 € and AC + (TIMERY) - ragisler € and 1ha accumulator

o]0 1 1 1 1 . .

STARTC slololi 1|0 2 Start fmar 0 counfer Starts the fimer 0 counter
1100 1 1 1 1 . .

START1 1 1alalola ] 2 Start fimer 1 counter Starts the fimer 1 countar
. 1 1 [ § 1 i 1 . .

STOPO Stop timer 0 el lilelals]o 2 Stop timer O counter Slops the timer O counter

STCP1 Stop limer 1 R I I "M 2 Siop timer 1 counlar Stops the timer 1 counter
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Instruction code

Status

Mnemonic Cperatlon flags

otolololelpleolo Cyelos : Nolation Dascription

T]e|5}14]372

-
=

Interrupt contrel instructions

MSET Set Interrupt Master Enable flag ilolilelolotle 2 MSE «~ 1
Rese! Interrupt Masler Enable sl11jofo |1 ]r]e ]
MRESET | g tlelo|i]|o|o]o|a]| 2 |[ME<S
. . 1 1 g1]1¢ 1 1 0 1 .
EH id4 Enable inlerrupt RIGH ofr]olalafelq]e 2 EDIH « (EOH) + ia
EL id Enable intorrupl LOW 1 D I TR A I IR PR -/, AR T

mediate data lo to %

DIH 4 Disable interrupl HIGH tlolelr|aleln]e EDIH « (EQH} , disables tha
intarrupls
D ol the inlerrupl mask
. ‘ ‘ [ I O T L I I I mglement ol immadiate data Iy lo
DIL id Disable Inferrupt LOW vlelololuwleln]n that are sal, disables tha ¥

Wrsp Wrils SP lator inte the stack pointer

ds tha contents of the stack pointer inte

RSP Reed SP egister E and tha accumulator

Standby control inslructions

HALT Halt R R Selects halt mods
111 ]o]n
HOLD Hold V1 g ¢ Selscts hold mode

Serial inpuWoulpul conirel instructions

STARTS Stan serial 1O Starts serial inpulfoutput operation

Wriles the contenis of regisler E and the

WTS0 Wrlle seriel 0 accumulator inte the serial inpulioulput porl

+— {E}) and (AC)

Reads lha serial inputoutput port inlo registar €

RSIO Read serial VO and the accumulalor

£ and AC + [SIO)

Miscellaneous instructions

NCP No operation 1 No oparalion No operalion for ona cycle
) Selacts the mamory bank specified by
SB i2 Saleet bank 2 PCs3, 12« 1 Ip immediate data Ig and Iy

nsibility and indemnify and defend SANYO ELECTRIC CO, LTD,, its affiliates,
distributors and all their officers and employees, jointly and severally, against any
and litigation and all damages, cost and expenses associated with such use:

A3é any responsibility for any fault or negligence which may be cited in any such claim or
n SANYQ ELECTRIC CO. LTD, its affiliates, subsidiaries and distrbutors or any of

M Information {including circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for volume production. SANYQ believes information herein is accurate and refiable, but no guaraniess
are made or implied regarding its use or any infringements of intellectual property rights or other rights of
third parties.
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