Ordering number: EN3933A

CMOS LSI

LC66556A, LC66558A

4-bit Microcontrollers with Built-in ROM

OVERVIEW

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

The LC66556A and LC66558A feature a large instruc-
tion set compatible with that of the L.C66000 series
devices. They are functionally identical to the
LC66506B, LC66508B, LC66E516 and LC66P516, but
have a different supply voltage range and hold-mode
release time.

The LC66556A and LC66558A operate from a § V
supply and are available in 64-pin DIPs and 64-pin
QIPs.

FEATURES

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

= Instruction set compatible with the LC66000 series

* 8-bit serial interface which supports 16-bit cascade
connection

* 1.96 us minimum cycle time at 3.0 to 5.5 V, and 3.92
Ms, at 22 t0 55 V

SANYO Electric Co., Ltd. Semiconductor Business Headquarters
TOKYO OFFICE Tokyo Bldg., 1-10,1 Chome, Ueno, Taito-ku, TOKYO, 110 JAPAN

12-bit timer for timeout function, event counter, pulse
measurement and rectangular waveform generation
8-bit timer for timeout function, event counter, pul-
sewidth modulated ocutput and rectangular waveform
generation

12-bit pre-scaler for timebase function

Six external interrupt inputs

Five internal interrupt sources (two for the timers, two
for the serial I'O and one for the pre-scaler)

20 mA driver outputs with 15 V withstand voltage
Ternary-level and comparator inputs

[/O pull-up resistor and open-drain opticns
Runaway detection option

Halt and hold modes for program-controlled power-
down

LC66599 evaluation chip, EVA850/800-TB665XX
debugger, LC66E516 EPROM and LC66P516 PROM
development tools available

5 V supply

64-pin DIP and 64-pin QIP
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LC66556A, LC66558A

PIN ASSIGNMENT
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PACKAGE DIMENSIONS
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Note

Reflow soldering is recommended for QIP packages.
Please consult your local representative for further infor-

mation.
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LC66556A, LC6655BA

BLOCK DIAGRAM
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PIN DESCRIPTION
Number
Name Description
DIP64S QIPG4E
1 57 SIo/P20
2 58 SouP2 Multiplexed 4-bit inputioutout port P2 (P20 to P23), seria! input 0 (SI0),
3 59 SCROIP22 serial output 0 (SO0), serial clock O {(SCKO) and interruptl request 0 (INTQ)
4 60 INTO/P23
5 61 INT1/P30
6 62 POUTOP3I Multiplexed 4-bit input/output port P3 (P30 to P33), interrupl request 1
(INT1), timer outputs (POUTD and POUT1} and hold-mode control input
7 63 POUTY/P32 (HOLD}
B 64 HOLD/P33
9 1 P40
10 2 P41
4-bit Inputioutput port P4 (P40 to P43}
ih 3 P42
12 4 P43
13 5 P50
14 ] P51
4-bit inputfoutput port P5 (P50 to P53)
15 7 P52
18 8 P53
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LC66556A, LC66558A

Number
Name Description
DIP64S QIP64E
17 9 S1/P60
8 10 SO1/Ps! Multiplexed 4-bit inputioutput port P6 (PB0 to PE3), serial input 1 (SI1),
19 1" SCRIP62 serial output 1 {SO1), serial clock 1 (SCK1) and event counter input (PIN1)
20 12 PIN1/PE3
21 13 P70
22 14 PH
4-bit qutput pont P7 (P70 to P73)
23 15 P72
24 16 P73
25 17 P80
26 18 P&1
4-bit output port P8 (P8O 10 PE3)
27 19 Pa2
28 20 P83
29 2 INT2/P30
35 & INTS/P91 Multiplexed 4-bit input/output port P9 {PS0 fo P33} and interrupt requests
% 28 NTaP32 (INT2 to INT4 and INTS)
7 29 INTS/PI3
30 22 TEST CPU test input
3 23 V88 Ground
32 24 05C1
External oscillalor connections
33 25 05C2
u 26 RES Reset input
38 30 PAQ
39 3 PA1
4-bit output port PA {(PAD to PAJ)
40 32 PA2
a1 33 PA3
42 34 PBO
43 35 PB1
4-bit output pot PB (PBO to PB3)
44 36 PB2
45 37 PB3
46 3B PCO
47 39 PC1 Multiplexed 4-bit inputioutput port PC (PCO to PCJ), comparalor O reference
voltage input (VREFC) and comparators 1, 2 and 3 relerence voltage input
48 40 VREFO/PC2 (VREF1)
49 4 VREF1/PC3
50 42 CMPO/PDO
51 43 CMP1/PD! Multiplexed 4-bit input port PD (PDJ to PD3) and comparater inputs (CMPO
52 44 CMP2IPD2 to CMP3)
53 45 CMP3/PD3
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LC66556A, LC66558A

Number
Name Description
DIP&4S QIPG4E

54 48 TRA/PED Multiplexed 2-bit input port PE (PEC to PET) and temary inputs

55 a7 TRBIPE1 (TRA and TRE)

56 48 POD

57 49 PO

4-bit inputioutput port PO (P00 to POJ)

58 50 P02

59 51 P03

60 52 P10

61 53 P11

4-bil inputfoutput port P1 (P10 10 P13)

62 54 P12

63 55 P13

64 56 VDD 5 V supply
SPECIFICATIONS
Absolute Maximum Ratings

Parameter Symbol Rating Unit

Supply vollage range Voo ~-03 16 7.0 v
Ports P2, P3 {excluding P33) and PG input voltage range. Vi ~03 10 15.0 v
See nole 1.
Input voltage range for all inputs. See nole 2. Via -03 10 Vpp + 03 vV
Pors P2, P3 (excluding P33), P§, P7 and PA cutput Vou 03 t0 150 v
voltage range. See note 1.
Output voltage range for all outputs. See note 2. Voo -0.3 to Voo + 0.3 v
Ports PO, P1, P4, P5, P7, PA and PB output source o1 2 A
current
Poris P2, P3 {excluding P33), P6, P8, P9 and PC output —lopa 4 mA
source current
P_orts PO to P6 {excluding P33), P8, P9 and PC output o 4 mA
sink current
Ports P7, PA and PB output sink current lonz 20 mA
Poris P2 to P8 (excluding P33) total sink current - Zlony 75 mA
Ports PO, P1 and P9 1o PC total sink current Zlone 75 mA
Ports P2 fo P8 (excluding P33} total source current ~Zlom 25 mA
Ports PO, P1 and P9 fo PC total source current -Elopz 25 mA
Power dissipation (DIPG4S) Po1 600 mw
Power dissipation (QIPG4E) Poa 430 mw
Operating temperature range 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

No. 3933—5/26



LC66556A, LC6B558A

Recommended Operating Conditions

T,=2S°C,VSS=OV

Parameter Symhol 'Raling Unit
Supply voltage Voo 5 v
Supply voltage range for 1.86 < tcve < 10 ps operation 3010 55
g Voo v
Supply voltage range for 3.92 < fcve < 10 ps operation 22 10 55
Hold-mode supply voltage range for data retention Voo 18 to 5.5 v
Electrical Characteristics
Vop = 2210 55 V, Vg = 0V, T, = ~30 to 70 °C unless otherwise noted
Rating
Parameter Symbol Condition Unit
min typ max
1 2 MMz ceramic resonator,
Voo = 30 10 55 V - 15 40
Supply current Iop 2 MHz external clock, _ 15 a0 mA
Vop = 301055 V ’ )
1 MHz ceramic resonator - 1.0 40
2 MHz ceramic resonator, _
Vo = 30 10 55 V 08 15
Halt-mode supply current iDDHT 2 MHz external clock, _ 0.8 15 mA
Vpp = 30to 55V ) :
1 MHz ceramic rescnalor - 0.5 1.5
Hold-mode supply current IpoHD Vop = 1Bto 55V - 0.01 10.0 HA
Ports P2, P3 (excluding P33), P6 ] ,
and P9, RES and OSC1 LOW-lavel Vi 82?”132:'1:;29'1 weniser Vss - 0.2V v
input voltage ' '
HOLD/P33 LOW-level input voltage ViLz Voo = 180 55 V Vs3 - 0.2Voo v
Ports PO, Pi, P4, P5, PC, PD and .
PE, and TEST LOW-level input Vics Output n-channel transistor Vss - 0.25p0 v
OFF. See note 1.
voltage
. . Termary input levels, _
Port PE LOW-leve! input voltage ViLe Vop = 27 10 55 V Vss 0.2Vpp v
I ) Ternary input levels, B
Port PE MID-level input voliage Vin Voo = 27 10 55 V 0.4Vpp 0.6Vop v
Ports P2, P3 (excluding P33) and P6 QOutput n-channel transistor _
HIGH-level input voltage Vi QFF. See notes 1 and 2. 08Yo0 135 v
HOLD/P33, P9, RES and OSCH v Qulput n-channe! transistor 0.8V _ v v
HIGH-level input voltage H2 OFF. See note 2. =Yoo oo
Poris PO, Pi, P4, P5, PC, PD and Output n-channel transistor _
PE HiGH-level input vohage Ve OFF. See note 1. 0.75V00 Voo v
. Temary input levels, _
Port PE HIGH-level inpul voltage ViHe Vo = 27 10 55 V 0.8Vop Voo v
Ports PO to P6 {excluding P33), P8
(CMOS), P§ and PC LOW-level VoL loL = 1.6 mA - - 04 v
output voltage
oL = 3 mA - - 1.5
Ports P7, PA and PB LOW-level v, y
output voltage 0.2 lou = & mA, _ _ '8
Vop = 30 to 55V '
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LC66556A, L.C66558A

Rating
Parameter Symbol Condition Unit
min typ max
lon = =1 mA,
Vop = 3010 55 V. Vop - 1.0 - -
See note 3.
Ports P2, P3 (excluding P33}, P6,
P8, P9 and PC HIGH-level output VoHi low = -0.5 mA. v
Voo - 1.0 - -
voltage See note J.
ok = —0.1 mA. _ _ .
See note 3. Voo - 05
lon = =50 pA,
Voo = 3.0 to 5.5 V. Vop - 1.0 - -
See note 4.
los = =30 pA,
Poris PO, P1, P4, P5, P7, PA and v ‘S’DD = 3-04'0 55 V. Voo - 05 - - v
PB HIGH-level output voltage o2 ee note 4.
low = =30 pA. _ _ _
See note 4. Voo - 10
lon = =20 pA. _ _ _
See note 4., Voo - 03
Ports PC2Z and PDC in-phase, _ _
comparator inpul vollage range Vouni Voo = 2710 55 V 15 Voo v
Pors PC3 and PD1 to PD3 in-phase, _ a _
comparator inpul voltage range Vouvz Vog = 2710 55V Vss Voo - 1.5 v
Porls PD1 to PD3 comparator offsel Vi = Vgs 10 Vpp — 1.5 V, _
voltage Vos: Vop = 27 to 55V 50 300 my
V\ = 15 v 10 VDD, _
Port PDO comparator ofiset voltage Vosz Voo = 27 10 55 V 150 £300 my
Ports P2, P3, P6 and P9, and RAES ‘
and OSC1 Schmitt-trigger LOW-leve! ViL 0.2Vpo - 0.5Vo0 v
theeshold voltage
Ports P2, P3, P6 and P9, and RES
and OSC1 Schmitt-irigger HIGH-level ViH 0.5Voo - 0.8Von V
threshold voltage
Ports P2, P3, P6 and P3, RES and
08C1 Schmitt-trigger hysteresis Vivs - 0.1Vop - v
voltage
Ports PC2, PC3, PD and PE | V| = Vg5, output n-channel 10 _ _ A
LOW-level Input current It transistor OFF. Sea nole 2. : H
LOW-level input gurrent for all other | Vi = Vsg, output n-channel 19 _ _ A
inputs L2 transistor OFF. See note 2, : H
. Vi = 13.5 V, output
zfgi.nzsﬁpﬁxﬁ?;? P33) and P6 i1 n-charnel {ransistor OFF. - - 5.0 LA
See notes 1 and 2.
Pons PO, P1, P33, P4, PS5, P9, PC : V) = Vpp. output n-channel
{excluding PC2 and PC3) and RES liHz transistor OFF. - - 1.0 pA
and OSC1 HIGH-level inpul current See notes 1 and 2,
Vi = Voo, output n-channel
Ports PC2, PC3, PD and PE .
ot I3 transislor OFF. - - i pA
HIGH-level input current See notes 1 and 2.
Vi = 135 V. Output
IF;::: :iﬂmpa P7 and PA output boFF1 n-channel transistor OFF. - - 5.0 pA
¢ See note 2.
Ports PG, P1, P4, P5, P9, P8 and ! Vi = Vpp. Quiput n-channel _ _ 10 A
PC oulpt leakage current oFF2 transistor OFF. See note 2. : #
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LC66556A, LC6655BA

Rating
Parameter Symbol Condition Unit
min typ max
Vi = Vss. Output p-channel _ _ _
Port P& ottpul leakage current loFra transistor OFF. See nofe 2. 1.0 HA
Vi = Vss, Voo = 55 V.
Ports PQ, P1, P4, P5, P7, PA and .
e o . lro Output n-channel transistor -1.8 - - mA
PB outpul current with pull-up option OFF. See nots 4.
VYoo = 3.0 1o 55 V, _ 20 _
Ceramic resonator input Irequency i 2 MHz resonator MHz
1 MHz resonator - 1.0 -
Vop = 3010 55V, _ _ 10
Ceramic resonator input stabilizalion 2 MHz resonator
lime ters ms
1 MHz resonator - - 10
Vop =30 to 55 V 0.4 - 2.03
OSC1 extemal clock input frequency fext MHz
0.4 - 1.02
Notes
1. Ports with CMOS output configuration option cannot be used as input ports.
2. Open-drain output configuration option
3. CMOS output configuration option
4. Pull-up output configuration option
Timing Characteristics
Serial input/output timing
Igkey
tekR
1oL tekH , leke
— 0.8V (input),
SCKO, Vin Vort — ™ 02Vg0 (input Wi ’l& 2
sorq Vi VeL™ o.avogc(’a:npjt) = 1 Yop = 1V foutaut)
| tick tex |
S0, 511 UM — 5AVSS
« Vi1 — 0.2Vpo
‘oo |
VoH1 — -
500, 501 VC')*L‘_ )*:‘6'91 oo
Voo =22t0 55V, Vs =0V, T, ==30 to 70 °C
Rating
Parameter Symbol Condition Unit
min typ max
L?P =_ 0:.3401(; 2502 \P;AHz. 10 _ 196
instruction cycle time teve bo =980 us
feye = 04 to 1.02 MHz 10 - 3.92
SCKO and SCKT serial clock input Voo =30k 55 V- 19 - -
cycle time - -
lekey 39 Hs
SCK0 and SCK1 serial clock output 2t
evele i cye - -
ycle time
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LC66556A, LCG6558A

Rating
Parameter Symbol Condition Unit
min typ max
SCKD and SCKT serial clock input Voo = 3010 55 V 09 . -
pulsewidth 1.9 - -
tekL . ns
SCKO and SCK1 serial clock oulpit | _ _
pulsewidth e
SCKO and SCK1 serial clock output _
rise time 1ckR - 0.1 Hs
SCKD and SCK1 serial clock output
fall time texr B B 01 He
510 and SH serial data setup time tick 0.6 - - Us
SI0 and SH serial data hold time ekl 0.6 - - Hs
800 and SO1 serial data oulput l Vop =30 to 55 V - " 08 s
delay e - - 09 g
Note
Each test input and output has an RC load as shown in the following figure.
VDD
Test paint 1kt
J;EO pF
External clock timing
Vop =221055 V, Vss =0V, T. = -30to 70 °C
Rating
Parameter Symbol Condition Unit
min typ max
0SC1 external clock LOW-level input 5 Vop = 3010 55V 100 " " ns
pulsewidth K 200 - -
0SC1 external clock HIGH-level input " Voo = 3010 55 V 400 - - ns
pulsewidih W 200 - -
0SC1 external clock input rise lime loxttt - - 30 ns
05C1 external clock input fall time toxtF - - 30 ns

.

No. 3833—9/26




LLC66556A, LC66558A

Interrupt and reset timing

tigH, 1111, tRINH. TRSH

oL the, teine, tRSL

Vo =22 1t0 55V, Vs =0V, T, = =30 to 70 °C

Rating
Parameter Symbol Unit
min typ max
INTO LOW-level pulsewidth Lol 2eve - - us
INTQ HIGH-level pulsewidth tioH 2teve - - us
INTT to INT4 and INT5 LOW-level pulsewidth tL 2teve - - us
INTT to INT4 and INT5 HIGH-level pulsewidth tiH 2eve - - us
PIN1 LOW-level input pulsewidth tping 2teve - - us
PIN1 HIGH-leve! input pulsewidth tPINH 2eve - - us
RES LOW-level inpul pulsewidth tRsL tove - - us
RES HIGH-level inpul pulsewidth tRsH Aeve - - s
Comparator output timing
Voip = 271055V, Vs =0V, T, = =30 w0 70 °C
b Vorr
Vrer
Vi Vorr
Ci
e X
trs ‘!
Rating
Parameter Symbol Condition Unit
min typ max
Port PD comparator response time tRs Vop = 27 to 55 V - - 20 ms
INPUT AND OUTPUT FUNCTIONS
The LC66556A and LC66558A have many multiplexed
pins whose functions are controlled by software. The
function of each pin is described in table 1.
Table 1. Pin functions
Name Function
POC
PO1 Ports P00 10 P03 can be addressed as either a 4-bit port or four, single-bit ports. They also have
PG2 halt-mode control functions. Level after reset is se! by user option.
P03
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LC66556A, LC66558A

Table 1. Pin functions—continued

Name Function
P10
P Ports P10 to P13 can be addressed as ether a 4-bit port or four, single-bit ports. Level afier reset is
P12 set by user oplion.
P13
SIo/P20
S00/P21 Ports P20 to P23 can be addressed as either a 4-bil port or four, single-bit pors. Port P2( also
functions as a serial data input, P21 as a serial dala oulpul, P22 as 2 serial data clock and P23 as an
SCKOP22 interrupt request, pulsewidth measurement and event counter input using timer 0. HiGH-level alter reset
INTOP23
INT1/P30
Ports P30 fo P32 can be addressed as either a 3-bit port, a 4-bit port with P33 or three, single-bit
POUTOPA ports. Port P30 also functions as an inferrupt request input, P31 as a square-wave cutpu! from timer 0,
and P32 as a square-wave output and a PWM cutput from timer 1. HIGH-level after reset
POUT1/P32
Port P33 can be addressed as either a 4-bit port with P30 1o P32 or a single-bit port. It functions as
AODPG the hold-mode contro! input when P33 is LOW and the HOLD instruglion is executed. The CPU restans
when P33 goes HIGH again. Reset signals are ignored whenever HOLD:P33 is LOW, including when not
in hold mode.
P40
Pa1 Ports P40 1o P43 can be addressed as either a 4-bit port, four, single-bit ports or an B-bit port with
P50 to P53, HIGH-level after reset
P42
P43
P50
P51 Ports P50 to P53 can be addressed as either a 4-bit port, four, single-bit pors or an B-bil port with
P40 to P43. HIGH-level after reset
P52
P53
S11/P60
SO1/P61 Ports P60 to P63 can be addressed as either & 4-bit porl or four, single-bit ports. Port P8O0 also
lunctions as a serial data input, P61 as a serial dala oulput, P62 as a serial data clock and P83 as
SCK1/Pg2 the timer 1 evem counter input. HIGH-level after reset
PIN1/P63
P70
ik Ports P70 to P73 can be addressed as either a 4-bit porl or four, single-bit ports. Inpul instructions read
P72 the contents of the output latch. HIGH-level afler reset
P73
P80
P81 Parts P80 to P83 can be addressed as either a 4-bit port or four, single-bit ports. Input instruclions read
the contenis of the output latch. Level after reset is set by user option. Note that the open-drain option
paz for PB is p-channel.
P83
INT2/P90
INT3/PY1 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
INT4/P92 5. HIGH-leval atter reset
INTS/P93
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LC66556A, LC66558A

Table 1. Pin functions—continued

Name Function
PAQ
PA1 Ports PAQ to PA3 can be addressed as either @ 4-bit porl or four, single-bit porls. Input instructions
PA2 read the contents of the output latch. HIGH-level alter raset
PA3
PBO
P Ports PBC o PB3 can be addressed as either a 4-bit port or four, single-bit ports. Input insiructions
PE2 read the contents of the output latch. HIGH-level after reset
PB3
PCO
PC1 Porls PCD to PC3 can be addressed as either a 4-bit port or four, single-bit ports. Port PC2 also
fungtions as the reference voltage input for comparator 0, and PC3, as the reference voftage input for
VRAEFO/PC2 comparators 1, 2 and 3. HIGH-level afler reset
VREF1/PC3
CMPQ/PDO
CMP1/PO1 . ‘ . . .
Ports PDO to PD3 can be addressed as either a 4-bit port or four, single-bit ports. They also function
CMP2IPD2 as comparator inputs. Normal input after reset
CMP3/PD3
TRA/PEQ . : . . )
Ports PEC to PE1 can be addressed as either a 2-b1t pott or two, single-bit pors. They also function as
TRB/PE1 terary-level inputs. Narmal input after reset
OSCt 0SC1 and OSC2 function as the extemal ceramic resonalor ¢onneclions. When an external clock is
0802 used, OSC2 is left cpen.
RES When RES goes LOW whie HOLD/P33 is HIGH, the CPU is reset,
TEST CPU test input. Normally connected 1o ground

USER OPTIONS

Oscillator Options

There are two user options for the oscillator—an exter-

nal clock and a ceramic resonator. An external RC

oscillator is not supported. The internal circuits of OSCI G oim
and OSC2 and connections for the external clock and nL Caramicl, ]
ceramic resonator options are shown in figures land 2, rosenalor T -
respectively. Note the Schmitt-trigger input for the ca o0sc2

external clock option,

Figure 2. Ceramic resonator option
I l—@—bk

QsC1

Figure 1. External clock option
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LC66556A, LC6655BA

Output Options

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.

Qutput data

Input dala

DSB

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

Lo

Figure 4. P-channel open-drain option for port P8

Outpul data

The p-channel pull-up option for all ports is identical.
However, the ports are classified as pull-up or CMOS
according to the drive capability of the p-channel tran-
sistor. Ports PO, P1, P4, P5, P7, PA and PB are classi-
fied as pull-up, and ports P2, P3, P6, P9 and PC, as
CMOS.

SPECIFYING OPTIONS

The user-addressable memory is in the range 0000H to
2007H. Addresses 0000H to IFFFH are for user pro-
grams, and addresses 2000H to 2007H, for option
specification. The option specification is coded using the

Table 2. User options

Cutput data

=
oy

'_Do— Inpul data

EE

Figure 5. P-channel pull-up option for all ports
except P8, PD and PE

Oulput data

=

Dse

Figure 6. P-channel pull-up option for port P8

Note that the n-channel open-drain outputs for ports P2,
P3, P6, P7 and PA have a maximum withstand voltage
of 15 V.

Output Level After Reset Option

The output level of ports PO, P1 and P8 after a CPU
reset is user selectable.

Watchdog Timer Option

A watchdog timer is also available to prevent program
runaway.

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

Option
Address Data bit Parameter
0 1
Do Watchdog timer function No Yes
™M Port PO level after reset LOwW HIGH
D2 Port P1 level after reset Low HIGH
2000H
D3 Port P8 level aler reset Low HIGH
D4 Oscillator External clock Ceramic resonator
D5 o D7 | No function Setto 0
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Table 2. User options—continued

Option
Address Data bit Parameter
0 1
Do Port POD output configuration
Dt Port P01 output configuration
Open-drain Pull-up
D2 Part PQ2 output configuration
D3 Port PO3 output configuration
2001H
D4 Port P10 output configuration
D5 Port P11 output configuralion
Open-drain Pull-up
D6 Port P1_2 outpul genfiguration
D7 Porl P13 output contiguration
Do Port P20 cutput configuration
M Port P21 output configuration
Open-drain CMOS
D2 Port P22 output configuration
D3 Port P23 output configuration
2002H
D4 Port P30 output conliguration
D5 Port P31 output configuration Open-drain CMOS
D6 Port P32 output conliguration
07 No function Setto O
Do Port P40 output configuration
D1 Port P41 output configuration
Open-drain Pull-up
D2 Port P42 output configuration
D3 Port P43 putput configuration
2003H
D4 Port P50 output conliguration
D5 Port P51 output conliguration
Open-drain Pull-up
D6 Port P52 output configuration
0?7 Port P53 output configuration
00 Port PGSO cutput configuration
) Port P61 output configuration
Open-drain CMOS
D2 Port P62 output configuration
b3 Port P63 output configuration
2004H
D4 Port P70 outpul conliguration
D5 Port P71 output configuration
Cpen-drain Pull-up
D6 Port P72 output configuration
D7 Part P73 output configuration

No. 3933—14/26



LC66556A, LC665568A

Table 2. User options—continued

Option
Address Data bit Parameter
¢ 1
0o Port PA0 output configuration
M Port P81 output configuration
Open-drain Pull-up
D2 Port P82 output configuration
D3 Port P83 output configuration
2005H
04 Port P30 output configuration
D5 Porl P91 output configuration
- Open-drain CMOS
D8 Port P92 outpu! configuration
D7 Port P93 output configuration
DO Port PAG output configuration
™M Port PA1 oulput configuration
Open-drain Pull-up
D2 Port PA2 output configuration
D3 Port PA3 output configuration
2006H
D4 Port PBO output configuration
05 Port PB1 output configuration
Open-drain Pull-up
D6 Port PB2 output configuration
D7 Port PB3 output configuration
DO Port PCO output configuration
™M Porl PC1 output configuration
Open-drain CMOS
20074 D2 Port PC2 output configuration
D3 Port PC3 output configuration
D4 to B7 | No funclion Setto O
The assembler execute command when specifying pro-
grams and options using a Sanyo cross assembler is
LC66S.EXE.
APPLICATION NOTES
Reference Clock
The external circuoit for a ceramic resonator is shown in Table 3. Recommended ceramic resonators
ino
figure 7, and the corresponding recommended resonator Ceramic resonalor Ra o 2

and component values, in table 3. The oscillator stabili-

zation charactetistics are shown in figure 8, 2 MHz Murala CSA-2.00MG 00 33102/‘: 331 OE/F
+10% +10%

. 47 pF 47 pF
2 MHz Kyocera KBR-2.0MS 0Q 0% +10%
22 kQ 100 pF 100 pF

QSC1 0sC2
: 1 MKz Murata CSB1000J £5% £10% £10%

< Fld
_ 100 pF 100 pF
paw—— 1 MHz Kyocera KBR10OOH 00 £10% 0%

g1== = 02

r r

Figure 7. Ceramic resonator
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osc
Iy

ters Stable oscillation

Unstatle oscillation

Figure 8. Ceramic resonator stabilization time

DEVELOPMENT TOOLS

Program development for the LC66556A and
LC66558A microcontrollers can be performed using a
cross assembler running on an IBM-compatible personal
computer under MS-DOS. A number of other develop-
ment tools are available to simplify and speed the

LCE6599

LC66E516 64-pin plug

The external clock input connection is OSC1. The
remaining oscillator connection, OSC2, should be left
open as shown in figure 9.

0SC1 0sc2
External CPEN
clock

Figure 9. External clock connection

development process—the EVAS0O0/850 debugger, the
EVARBQ0/850-TB665XX evaluation chip board, the
LC66599 evaluation chip and the LC66E516 EPROM,
shown in figure 10.

Host control program
cross assembler

evafuation chip board

\ EVABOO/B50-TBEE5XX

™~

\

Target system

OS- or M3-DOS-based
parsonal computar

EVA800/650 debugger

Figure 10. Development tools

Program Debugger

The EVA800/850 communicates with an external host
computer using a standard serial interface. It performs

basic debugging functions, including breakpoints,

single-stepping and tracing under MPMo665XX debug
monitor software control. It also includes an EPROM
programmer.
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Evaluation System

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

Table 4. Jumper settings

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

Jumper 1 Jumper 2 Jumper 3

Oscillator Reset method Target system supply source
EXT | Extemal clock INT (a) | Fesel o0 @ AUN command from ON (@ | Supply power from the evaluation
RC AC oscillator the host computer chip board output

- Reset by the target system reset Separate evaluation chip and target
CF Ceramic filer resonator EXT (b} cireul OFF (b) system supplies

Note

An RC option is not supported. Accordingly, do not connect jumper 1 to the RC setting.

Table 5. Switch 1

POS Port PO o;tg;l level on P1S Port P1 oruelsp;t level on PBS Port P8 o;tg;l level on WDC | Waichdog timer enable

ON | Al outputs HIGH ON | All oulputs HIGH ON | All outputs HIGH ON | Walchdog timer enabled

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

RCO and RC1 should be turned ON together.

Switches 2 to 14 select the internal pull-up resistor
option. When a switch is ON, the corresponding output
pin has an internal pull-up resistor (pull-down resistor

Cross Assembler

The cross assembler execute file, LC66S EXE, can be
vsed for the devices shown in table 6. Refer to the

Table 6. Cross assembler compatibility

for port P8 using SW10), and when OFF, the cor-
responding pin is an open-drain output.

LC66S Jump Optimizing Cross Assembler Manual for
operating information.

Cross assembler Target device

Bank Instructions supported

LC6B556A, LCEE358A

None

LCB6S.EXE
LCB6ES16, LCBEPS16, LC6B599

$B0, $B1, §B2, 883

Simulation Chip

The LC66ES16 is a microprocessor with a 16-Kbyte
EPROM which is used for simulation. It can be
programmed by a standard EPROM programmer using
the W66ES516DH (DIP) or W66ESI6QH (QIP) adapter
boards. The LC66E516 is pin- and functionally-
compatible with the LC66556A and LC66358A devices.
Note that the hold-mode release time and electrical
specifications of the LC66E516 differ from those of the
LC66556A and LC66558A.

The LC66ES516, 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 LCO6GES16 datasheet for fur-
ther operating information.
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Series Comparison

SI0/P20/AD E ° _6__4_| voD

A comparison of the LC66508B series characteristics
S00/P21/A1 E E P13/D7 . . .
with those of the LC66556A and L.C66558A is shown in
SCKO/P22/A2 E E P12/D6 mble 7
T’sza E El F14/Ds Table 7. Device compariscn
INT1/P30/A4 E EI P1O/D4
PoUTOR3AS [ 6 ] [50] Poams Parameter LC665088 series LCfg::ﬁs.;a:nd
POUTI/PIZ/AS L'.’—_ 58| Poap2
HOLD/P33 E El PO1/DA 16,384 cycles
Hold-mode release 65,536 cycles (approximately 32 ms
. P4QIAT E 56| Poo/DO (approximately 64 ms | with a 2 MHz clock
hargware delay ith a 4 MHz clock) | and 64 ms wih
Pa1748 |10 E] TRB/PE1/OE wih a Z clock) f an ms wih a
1 MHz clock)
P42/A9 E El TRA/PECICE ‘
e Timer § contents
P43/AI0 E E_cmparpnafPGM after reset FFOH FFCH
P5O/A1Y |13 52| CMP2/PD2/PAS
I: :I 4.0 10 6.0 V for 0.02
_ Patiasz |14 E CMP1/PD? Operating supply to 10 ps {LCB6506B | 2.2 to 5.5 V for
psaa1s [15 s0] cMPoPDD and LCE8508B), 45 | 392 to 10 ms,
[+ B Vg'r‘;%e and clock | 1055 V for 092 fo |30 to 5.5 V for
p3 [16] | cpppsig 149) vREFIPCS P 10 ps (LCE6ES16 | 1.96 to 10 ps

and LC56P516}

SI1/P&0 E E VREFQ/PC2

SO1/PE1 E E PCH Notes

scriren 19 ] poo . The LC66556A and LCG65S8A do not support an
PINYPEs [20) 5] Pea RC oscillator.
P10 [21) (44} P2 2. Refer to the LC66E516 and LC66P516 datasheets
P73 E E PB for output drive current and comparator input vol-
P72 E E PBO tages.
P73 [26 1] pas A breakdown of the LC66 series devices is shown in

peo [25) (a0 paz table 8.
o [2s ] o
Paz E E PAD

P83 E 37| INTS/PO3
INT2/PB0 E 36| INTA/PH2

VPPITEST E E’ INT3/P91
vss E _3_4—1 RES
0sC1 E El 0SC2

Figure 11. LC66E516 pinout
Table 8. LC66 series devices

Device Pins ROM capacity RAM capacity Package type Type

LCE5304A/306A/308A 42 4/6/8 Xbyte ROM 512 words DIP42S and QIP4BE

Normal type
LC66404A/406A/408A 42 4/6/8 Kbyte ROM 512 words DIP42S and QUP48E 40 10 6.0 VI0.92 s
LCBB65066/5088/512B/5168 64 6/81216 Kovte ROM 512 words DIPB4S and QIPS4A
LCHB354A356A/358A 42 4/6/8 Kbyte ROM 512 words DIP425 and QIP48E

Low-voltage type
LCBB354S/3565/3588 42 4/6/8 Kbyte ROM 512 words QIP44M 22 10 55 V392 ps
LCE6556A/550A/562A/566A | 64 6/8/12116 Kbyte ROM 512 words DIPG4S anc¢ QIPB4E
LC66354B/356B/3588 42 4/6/8 Kbyte ROM 512 words DIP425 and QIP48E

. Low voltage, high-speed type

LCB6556B/5588 64 6/8 Kbyte ROM 5t2 words DIPE4S and QIPGAE 30 1o 55 VID.02 ps
LC6E562B/5668 64 12116 Kbyte ROM 512 words DIP64S and QIPGAE
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Table 8. LC66 series devices—continued

Device Pins ROM capacity RAM capacity Package type Type
LCBBE308 42 8 Kbyte EPROM 512 words DIC42S and QIC48
LCE6PI08 42 8 Kbyte PROM 512 words DIP42S and QIP4AE
LC66E408 42 8 Kbyte EPROM 512 -words DIC42S and QIC48 Evaluation ROMs and EPROMs

with window

LC66P408 42 8 Kbyle PROM 512 words DIP42S and QIP48E 4.5 t0 55 V/0.92 us
LCB6ES16 64 16 Kbyte EPROM 512 words DIC64S and QIC64
LCBEPS516 64 16 Kbyte PROM 512 words DIP64S and QIPB4E

* Under development

INSTRUCTION SET

The following abbreviations are used in the instruction set table.

AC Accumulator PCh Bits 8 to 11 of the program counter
E E register PCm Bits 4 to 7 of the program counter
CF Carry flag PCl Bits 0 to 3 of the program counter -
ZF Zero flag Fn User flags, n = 0 to 15
HL Data pointer DPy and DP TIMERO Timer 0
XY Data pointer DPx and DPy TIMERI Timer 1
M Data memory SIO Serial port register
M (HL) Data memory pointed to by DPyy, P Port
M (XY) Data memory pointed to by DPxy P (i4) Port specified by 4-bit immediate data
M2 (HL)  Two-word location of data memory at INT Interrupt enable flag
even address pointed to by DPyy, (), [] Contents
Sp Stack pointer — Direction of transfer, result
M2 (SP) Two-word location of data memory @ Logical exclusive-OR
pointed to by SP Logical AND
M4 (§P) Four-word location of data memory + Logical OR
pointed to by SP + Arithmetic addition
in n-bit immediate data - Arithmetic subtraction
t2 Bit specifier
2 Bit
00 0
01 1
10 2
1 3
Instruction cods
. - Slalus
Mnemonic Operation olololololso D Cycles Notation Description flags
T({ejSs|4]3]2]|1]0
Accumulater instructions
oL Clear AC 1 afo]o]o 1| AC < 0 opiaant 1o LA | SRS e cemens of e acoumuatr IF
DAA Decimal adjusl AC aflar addition ; ? g ; : 2 [Aogu;v_nletrﬁclo"l\gl 8 Adds & Io the contents of the accumulator F
DAS Eﬂg:;ozdjm AC aller {1) ? g : é 2 (Aecqui‘\;la(:cl)a +AE1)? oH) Adds 10 to the conlenis of the accumulator IF
=R Clear CF 0 o1 |1]1 1 CF+0 Clears the carry llag CF
5TC Set CF ] a1 1 CF <1 Sals the cany llag CF
cMA Complament AC 0 o1 |1]oe 1| Ac — T ;2“‘:;::11‘}:‘0?'“"‘“"““‘ of te contenls of | 5o
1A Ingrement AC 0 al1]o]1 1 AC + [AC) + 1 Incremenls the conlants of the accumutalor by 1 | ZF, GF
DA Docrament AC 9 ilolels ] AC - (AC) = ) l:,I.')yoc:amanls tha conlenls ol tha accumulator IF. CF
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Instrucilon eode

. . . . Stalus
Mnomanic Operalion ololololelelnlo Cycles Nolation Deacription tlags
T|6|a|a]3jajr1|o
AC3 — (SR, ‘ -
RAR Rolale AC right thieugh CF ofoloflt|ofofe|a]| ¢« [acne(acnen Shit he cortanto of o accumiator ight cF
CF « (ACD) 9 ¥ eg
ACo ~ (CF), .
RAL Rotale AG leh hrough CF olafalalefofo|t] + [aen«s—tacn ;*r't‘)':fgh““fh;?;f’;"‘ﬂ:; the- accumaialor lef eF zF
CF « (AC3)
TAE Translor A to E ol ]oefelols]ol]| 1+ |e~uwo i;?::r e conents of the accumulalor ini
TEA Transler E to AG of1]o]elefrlslo] 1+ |acem :c"gl‘:u,g‘lgr contents of register E nlo the F
|
XAE Exchangs AC wih E of1lolelelr]o]o] 1+ Jwoem f;gﬁ:fa’;“;‘ e conlents of tha accumuiator and
Memery Instructions
™ ineremant M olololtlololi]e 1 MIHL) — ML = 1 I\:ycrs:menls lhe contenls of mamery location HL 75, CF
oM Decremant M otoftfefolal o] o+ ]mHy e purn-n E:‘;"m"”‘s tna conlents of memary locaton HL | 7¢ o
; ‘ 11 oo+ 1 y . Increments the contents of the memory location
iMDR 8 Incramant M diract Bl s afmjzin]lo ¢ MGB) «— [MiB)] + 1 spacilied by immediate data Ig to Iy by 1 T CF
. ' t]vjce]o s . Dacrements the contents cf the memory localion
OMDR i8 | Decrament M direct P ledsiuleleln]o 2 M{iB) «— [M{i8)] - 1 spacifiod by immediala data g to 7 by 1 ZF, CF
SMB 2 | Sel M daa bit ololololr [t ulul 1+ fmmu e e %":ﬂmf" in memary location HL specilied by
AME 2 | Pesal M data bi ofoftloltl1{ulw| « Mo E;‘*’; e f"" in memory localion HL specified 7
Arithmetic instructions
Adds the contents of memary location HL (o
AD Add M to AC glojo]oloe]! 1180 1 AC — [AC) + ML the contenls of the accumulator and stores the ZF, CF
result in the accumulator
Adds the contents of the memory locaticn
. . 11110 1 gl . spacified by immediale data g to |7 to the
ADDR 8 | Add M direcl to AC sl {lalfaliall]|l 2 AC « (AC) « M(EY contants of the accumulator and slores the FF. CF
resull in the accumutator
Adds lhe contents ol mamery fogation HL o
ADC Add M to AC with CF olojofoejojoft]O 1 AC « {AC) + [M(HL)] + (CF) the contents of the accumulalor wilh camy and ZF, CF
slores the rasull in the accumulator
| vlolela il 1 Adds immediate dafa o to 13 to the conlents ol
ADI i¢ Add immediate data 16 AC 2 AC «— [(AC) + 13 12 h lp the accumulalor and stores the result in the ZF
ofoft1]olnlnlRln]lk accumulator
_ Subtracls the contents of the accumulator lrom
5uac Subtract AC from M with CF sjojojlt1y1o0]1 [N 1 AC «— [MHL)] - {AC) - [CF) | the contenls of memory location HL with carry ZF, CF
and stores (he resull in ihe accumulator
Takes 1he logical AND of tha contents of the
AND M with AC then store in accumulalor with the contenls of memory
ANDA AC elefoforoqr ]! ! AC & (AT} - ML) focation HL and slores the result in the I
accumulator
Takas lhe logical OR of the contents of the
OR M with AC then store in , accumulator with the centenls of memory
ORA AC ejojojofoyryoft ! AC & (AC) + [Mi=LY location HL and stores the result in the r
accumulalor
Takes Ihe fogical exclusive-OR ol the contents
Exclusive-OR M with AC then " ol the accumulator wilh the contents of memory
EXL slore in AC ofofefrfogtfef? ! AT o [AC) & ALY location HL and stores the result in ha F
accumulator
Takas the logical AND of the conlenls of the
AND M with AC then store in accumulator with the contents of memory
ANDM W ojlofjaofjoje]e |1}t 1 MIHL) « (AC) - [W{HL)] logation HL and stores the resill in the ZF
accumulater
Takes the logical OR ol the contents of the
. ) I i
ORM OR Mwith AC henstorein M | 0 [o [ o lololr[oalo] 1 |mHL < tacy+ pariy ccumulater wih o coments of ey | F
location HL
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Inslruction code

. . - Status
Mnamonic Cperatlon ololololololo|o Cycles Nolalion Descriptian Nags
TS5 |4]|d|[2}1 |0
Compares tha contents of the accumulaiar with
tha contanls of memory location HL ard sets
the condiion llags as shown below
Compartson CF IF
CM Compare AC wilh M olejofr]o] 1710 1 M{HL}] = {AC} - 1 IF, CF
P MMHLI - 1AC) MHLY > (AC) o | o i
MHLY) = (AC) 1 1
M{HLY] < (AG) 1 0
Compares Ike contanls of the accumitator with
immediale da'a Ig 1o I3 and sels tha condilion
llags as shown Delow
Comparison CF IF
. Compare AC with immadiale R T VI I O O O R I —_— -
| id i3 1z 14 lg - {AC) - 1 F
ol dala tloltfe]|a]|efn|o]| @ [R210-# B2 ik > (AG) 0 N
I3 Iz 41 lp = [AD) 1 1
131z It 1y ¢ [AC) 1 0
Compares the contants of the lower noo'e ol
ol ia Compare DPL with immediate I L T T 2 O T O T O O 2 IF « 10l [OPL} = 13 12 I | dala poirter HL with immediate dala 1¢ ' 13. ¥
dala 1o 1llalt2) 1]l ZF « 0 it [OPL} = 13 12 |y lg | Sets lhe rero Rag when equal and cleass the
rero fag wren unequal
Cemparas the bil of the accumulater ssecilied
[ 2F « 1 i (AC, £) = [M{HL), by to and 11 wilh the bil of memary localion
CMB 2 E;’“"“’“ AcetwinMde 1 st 1‘0 2 | @ ZFeoif (4C @ = KL specifisd by 1o and ti, Sats the ze0 feg | ZF
f [M{HL), 12] whan egual and clears the zaro flag when
unequal
Load and store instructions
AC — MIHL) Loads the contenls of memory focalion HL inlo
LAE Lead AC and E from MR(HL} ojt1jojt]tl1]oe]e 1 E e MM ' 3 tha actumulalor, and lhe comanls of remory
- * localion HL + 1, into register E
. . . Loads immeciale dala lp to |3 info the _
LAl ig Load AC wilh immediale daw 1 lojoje|lalizin]|l 1 AC—~1lalallp accumulator, Vertical skip function avaflasla ir
1l1loelelololaln Loads the contents of the mamory lacation
LADR i8 [ Load AC from M direct pleleluwltelelyl 2 AC <« [M(i8)] spacified by immediate data Ig lo Iz inio the ZF
U R B O B B accumulalor
5 Siore AG o M sliloteleoln 1 \ \ MHL — (AC) Storgs the contents ol the accumufalor in
mamory focation HL
Slores the contents ol the accumulalor in
SAE Store AC and E lo M2(HL) o1 ]ofj1r 11|10 1 mmt) :_1)(':(_:)'(5 mamery locaton HL, and the conlents of
registar £, n memory location HL + !
Loads the conlenls of the mamory location
specified by 1o into tha accumulater
Registar o
LA reg Load AC from Mireq) cltlojo|t1]Oo]|lg|@O 1 AC — [Mireg)] IF
HL 0
XY 1
Loads the conlents of tha memory location
specified by 1o into the accumulalor and
incremants tha lower nibbla of Lhe corresponding
memory location data pointer,
AC «= [Mireg)], Register 10
LA reg, | :ﬁ:m':ﬁ' 'r’:"‘ Mireg] then olilololrlelw]l | 2 |ePLe—tm)eror b
9 OPY — (DPy) + 1 HL 0
Xy 1

The zero Rag i5 sel according 1o (he dala
pointer increment gperation.
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Inslruction code
. . . -~ Status
Mnemonic Operation slolelelolololo Cycles Notation Description Hlags
768|432 ]|1]|0
Loads the conlenls of the memary location
spacifiad by tg inte the accumulator and
decremarts the lewer nibble of the
comesponding memory location dala pointar.
AC ~ Mireg)) Register ty
L g 0 | 030 :5“";’“ Mirog) then olrfolr]ilolw|r1] 2 |ore—mrO-10 b
9 OPY e {DPY) - 1 RL 0
XY '
The zero flag is set according lo the data
pointer decrement operation.
Exchanges the conten's ol the accumulator with
the conteris of the memory localion specified
by o
XA reg | Exchange AC wih Mireg) ofrfofo]t]t|e|e| 1 |®o e Mre Regisler o
HL 0
Xt 1
Exchanges thé contenis of the accumulaler with
tha conterts ol tha memory location specified
by 1o and increments the lower nibble of the
corrasponding memory location data poinlar.
i (AC) « [Mreg)], Register 19
XA rog, | | EXchange AC win Mregithen | o fy oot |t]|w]|1]| 2 |DPLe (DR} wsor 7
enl rog DPY « {DPY) + 1 HL 0
XY 1
The zaro flag is set according to Ihe dala
poinler incremenl operation.
Exchanges tha contents of the accumulator with
the conlents of the memory location specified
by to and decrements the lower nibble of Iha
comesponding mamory location dala pointer,
' . (AC) > [Mireg)), Register ta
XA rog D | Excronge AC wilh Mireg) ten | g 4y o [ ||| 1) 2 [omLe @R~ 7
5 DPY « (DPY) - ! ML 0
XY 1
The zero flag is set according to 1he data
poinler detramant operation.
ililelelbilolole Exchanges the contents of the accumulater with
XADR 8 Exchangs AC with M direct | I ) ) | h | \ 2 {AC) « M(8)} tha conlents of the memory location specified
7 5 5 4 32 1 0 by immedia‘ta data Ip 1o I7
L . Loads immadiate data |4 lo I into register E,
LEAI B z"fd € ard AC win immednie ) 3 1D DNE LI o] 2 EC“‘_"’] 65 e and immediate data lg 1o I3, inta tha
ata 71543 )R 1 I 1fzhlo accumylalor
Loads the upper nibbla of he memory locaticn
specified by the program counter {the lower 8
AT8L Rood taio dota fom program | o | do [ o1 o v |o| 2 [E ac« (ROMPCn E AC) | st are repiaced by the conlens of register E
and the accumulator) into register £, and the
upper nibble, inle the accumulator
Loads the upper nibble ol the memary lecation
spacifigd by the program counter (the lower 8
RTBLP :8?:: 'l:b\a dim 1lr1omppdrogr:mps ojsjejtr]jr]ojo]o 2 :on:c]d‘ and § +- [ROM(PCh. bils are replaced by the conlents ol register E
en oulpul to K4 ant g and the sccurulater) into port P4, and the
upper Ribbig, into port F§
Data peinler insiruciions
. Clears the contants of the upper nibble of data
LDZ i4 Lﬂ?‘d.DPHd.wtllh dza'ru and DPL o1 v joflalzlh]l 1 OPH « €, DPL =~ la I3 1y Iy | poinfer DPHL and loads immediate dala Iy lo i3
wilh immaciata data inta the lowar nibbla of data poinlar DPH
. . . tjrjoejoj1rptt] Loads immediate dala Iy to 13 inlo the upper
LHI id Load OPH with immedinte das | o 1 o | o | o (gt |p] 2 [BPH—tl2hl nibble of da pointer DPHL
; . " 1t jofjofj1r |t ]r] Loads immediate data 1p to I3 inko the lower
LLI i4 Load DPL with immadiale dala olelolt|mlelnln 2 DPLe=1l3l2 11 lp nibbis of dam pointar DPHL
LHU i8 Load DPW, DPL with immediae | 1 |1 |0 OO e |C]O 2 DPH «— I 1g 15 k4, Loads immediate dala Ip to 7 into lhe dala
dala Tl |5 lallafjlz]ln]lo OPLe~=l3l2 N Ip pointer DPmy
LXYI i8 Load DPy, DPy wih immedials | + |1 |0 e foejo]|1]0o 2 OPx «— 17 1g I5 1, {cads immediate data ig lo 17 inlo the auxifiary
data Pl la]la1telin]|le DPy « 3 la W Ip dala poiner DPYY
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Inwtruction coda

i - Statua
I
Mnemonic Cperation plololelo|{ololo Cycles Netatlon Deseription flags
T|6|5|4fj3|2|1]0
Incramants the contants of the lower nibble of
IL Incrament DR olofo]r]o]o]o] 1 DP| « (DPL} + 1 daia. poinier DPHL by ! 2F
Decrements the conlents of the lower nibble of
DL Decramanl DPL gloft]erojoafo]: 1 DR« (DPL) - 1 dala peinlor DPHL by 1 | zF
Increments the conlenls of tha lower nibble of
¥ Ingrament DPy gjofoprjejo]t 1 1 DPY «— (DPY) + 1 suxiiary data peintsr DPxY ZF
Dacramenls the contents of the lower nibble of
DY Decramant DPy pjojt1]jojoqo] 1 1 0Py + [DPy} - 1 auiliary data pointer DPYY ZF
t{rjofofr|{ry]ri] Copies the contents of the accumulator inlo the
TAH Translor AC to DPH vl loelelole 2 DPH + (AC) upper nibbie of data poinlar DPH(
tf1]oeloejr vt ]1 Copias the contents of the upper nibble of data
THA Transler DPH to AC i 1 t olojojo|o 2 AC «— (DPH] poinler DPHL inlo the accumufator F
Exchanges the contents of the accumulater with
XAH Exchange AC with DPH cjivjo{ojolojofo 1 (AC) — [DPH) the contents of the upper nibble of data peinter
DPHL
1l jejofjr 1t |1]1 Copias the contents of the lower nibbla of dala
AL Transter AG 1o DPL 1t{v ]|t jefjofo]t 2 GPL + (AC) pointer DRHL inte the accumulator
1l jofojr ]t ][t Copies the conlenls of the accumulater into the
LA Transter DPL 1o AC tl1]rfojojoajolfn 2 AC « [DPL) lower nibbla ol data pointer DPHL ¥
Exchanges the conlgnis of the accumufalar wilh
XAL Exchange AC with DPL o1 ejojeo]oalt 1 fAC) & (DP) tha contents of the 'ower nibbla of data pointar
DPHL
I IO T 2 I I O O O Copies the centents ol tha accumufalor into the
TAX Transfer AC to DFy vlalalalalalo e 2 DPy « {AC) upper nisble of puiiary data pointar DPXY
tl1jejor |y Copies the confents of the uppar nibble ol
XA Transfor D7) to AG tl1f1{o]ojo|1]oO 2 AL (EPY) auxiliary dala peinter DFYY into the accumulator 4
Exchangss the conlenls of the accumulator with
XAX Exchanga AC wilh DPx gl1]ojojojopr]o 1 [AC}) « (DP¥) lhe contents ol the uppar nibble of auxiliary
data peinter DPXY
tlrjojoj1 v Copies the contents of the accumulalar into the
TaY Transler AC to OPy EEREEEEERERERE 2 | OPY « (AD) lower nbbla of auxiliary dala pointer DPyy
tlvjojoet v Copies tha contants of the lowar nibble of
TYA Transler OPy fo AC fpryprjojoefjo]r | ¢ AC + (DPY) auxiliary data poinler DPyy into the accumulator zF
Exchanges the contents of the accumulalor with
XAY Exchanga AC with DPy et joqojojo]1] 1 {AC} & (DPy) tha contenls of the lower nibble of auxiliary
dala pointer DP)Y
Flag instructions
SFB nd Sat flag bit ' DR I A ; ; :' ; 1 Fnoe 1 Sats the llag spacified by ng 1o n3
RFE né | Reset flag bit olo| ] ; ; 'l‘ ; 1 Fne 0 Claars the flag specified by np to n3 IF
Jump and call Instructions
pler ple Jumps within the same bank to the address
11 s1oel1] PCIA 12 « PCI3, 12 specified by the program tountar (ha lower 12
JMP addr | Jump in the current bank PIPIP]P]]o g g 2 PCH'to 0P 'to b bits are teplaced by immediale dala Py lo
rlels]alP]P 1 0 P11}. After a bank inslruction, PC12 is
]2 ! 0 complamanted.
Jumps within the current paga to the address
IPER Jump to the address slored at ololalololi o] 1 szlil ;gamngam‘_‘ F:E"?'EJ specifiod by the program counter {the lower 8
E and AC in the current page ' ' bits ere raplaced by the conlenls of register E
PC3 10 0 = [AD)
and the accumulator)
ol et ': ple 2013 and 1 e O,
‘ s |s PCI0 o 0 « Pyg to P Calls a subroutine at the address specilied by
CAL addr | Call subrouline PIPF|PIP]|P g plop 2 Ma(SP) — (CF, 2F, Py 1o P1o
L N 2le PC13 1o 0), SP « (3P) = 4
PC1310 6, PCI 0 0 « 0,
CZP addr Call subroutine in the zero vlol | o PlPIP|P 2 PC5to 2 «— P31 P, Calfls a subroutine within page 0 of bank 0 at
page alztt]o M4(SP) — [CF, ZF, the address specified by Pg lo Pa
PCI2 Io 0), 5P « SP - 4
BANK Change bank ojJojo |1 ]v]or ] 1 Changas memory bank or ragister bank
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Instruction code
| . . Status
Mnemonle Operalion clolololo]loion Cycles Natation Description flags
AEEEREREREREN
Pushes e conlenls of the register specified by
ig and i1 onlp the stack and dacremenls the
slack peinler by 2
Register ] ]
t{fojofr 1|1 ]1 M2(SP} — [reg), HL 0 [\
PUSH rag [ Push reg on M2(SP) vl iio| e 2 P e (5P} - 2
XY 0 1
AE 1 ]
lllegal 1 1
Increments the stack pointer by 2, pops the
conlents off the stack and moves tha contents
inte the regisler specitiod by ip and iy
Register ] [
t{eloefr 1] ] SP «— (SP) » 2, HL [ 0
POP reg Pop reg ofl M2(SP) il lel s intanloe 2 tog — [M2(SP)
XY [+ 1
AE 1 0
llegal 1 1
P (5] - 4 Returns from & subrouting or an interrupt
RT Relum from subroutne olofvf{1r]1rq0]0 2 po M4{5F‘1' service routine, but dees not rastore the stale
= [M4SP] of the zero and cary llags
SP «— (SP) + 4, Ralumng from & subrouting or an inlerrupt
BTI Return from inlerrut! subsodfine glol1 |11 ]|o] 2 PC + [M&[SP) CF, sarvice rouling, including the slate of tha zero IF, CF
IF « [Ma(SP)] and carry flags
Branch Insiructions
clolvlololnlue Tests the bit specified by immediale data I
PCT 1o 0 « Py Pg Pg P4 Py | and 1y of the accumulater and, it sel, branches
BA2 pddr | Branch on AC bil PIPyRP P PP 2 P2 Py Pp it {AC, ) =1 wilhin the same page lo the addrass specified
6(5|ef|3ealt]o by Po 1o Pr
olol1]ololule Tesls Ihe bit specified by immediate dala Iy
BNAZ ) PC7 16 0 « P7 Pg P5 P4 P3 | and 11 of the accumulaior and, il nol sel,
addr Branich on no AC il PIPIP(P[R]P]" & 1 p, P Pyl (AC, &) = © branches wilhin the same paga lo the addrass
615 (a3 ]|2]1]0 spesiied by Po to P7
slolsfefituly Tests tha bil specified by immediate data 1o
. PCT 10 0 « Py Pg P5 Py Pa | and ty of memory lccation HL and, if set,
BAK2 addr | Branch on M bit 5 B A B4 B e 2 Fa Py Pp il M{HL), 2] = 1 branches within the same pegs to the address
Egs |43z rye spacified by Pg to Pr
ololilols el Tosts tha bit spacified by immediate dala lp
BNMt2 Branch M b elelelele P‘ g , | PE7to 6 PrPg Pg Py Py | and i of mamary locaton HL and, H not sal,
addr ranch on no : Pz Py P it MHL), 2] = € branches within the sama page o the address
618 q1afdf2yr]0 specified by P 1o Py
Tests the bit specilied by immediale data g
and 1y of the port specified by the conlants of
rjofyyrjofl|l the lower nibble of data pointer DPH and, if
BPR addr | Branch on port bil PlP|PIP|PIP]|P 2 ;CTP10PO "TIEFDF? E) Pé] F:_‘l 1P3 sal, branches within the same page to the
slstalalalr]|o AR L addrass spacilied by Pg to P7. Whan lollowes
by bank instructions, tha intermnal conlro! regislers
are also valid [road-only registars).
Tests the bit specified by immadiale dafa i
and 11 of the port spacified by the contants of
oot ]o|ult the lowsr ribble of dala pointer DPHi and, il
BB:;:Q Branch on no port bit PIP|P|PIP]|P]P 2 :C?Plo: ';[:(70;5) Pé’] F: °P3 nol sat, branches within the same paga to the
slslelalzal1lo 2F1 ko Lk address specified by Py lo Py. When followed
by bank instructions, the internal conlrol registers
are also valid (read-only registers).
1] efr]1rjofo Tests the camy flag and, i sal, branches within
BC eddr Branch on CF PlP|{P|P|P]R]|P 2 I;:TP:n puo‘; (g}’? 1P 5 Pa Py the same page to the address spacitied by Pp
g |5|alafa]]0 o Fr
gcjo st prjofe Tesls 1he carry flag and, if not set, branches
BNC acdr | Branch on no CF ple|P|P|PjP]|P 2 :27',:0 Pno‘;(g;}? : 5 P4 Py within the same page to the address spacitied
elsfelale]r|o by Py ko Pr
1jefj1rjrjr o Tests the zero flag and, il sel, branches within
BZ addr | Branch on ZF elelrlrle]lr)r] = :(2:7!’:0:0 ‘;é;'pfff' Pa 3 [ g same paga to tha addrass specified by Fo
s[s]afala]t]o lo P7 ‘
olodt 1 11011 Tests the zero fag and, if nol set, branches
BNZ addr | Branch on na ZF plele|rlelr|r] =z :§7P‘1° P°o*"‘ (zP;) P 75 PP | wittin v same pago o b addiess specited
6|ls|elalzyr|o by Py to P7
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Instruction code

. . . . Stalus
Mnemonic Operation olo plolo!p Cycles Notation Deseriptlon flags
7|66 41312 1 ]
111 |1 N L PCT 1o O Py Pg P5 Py P Tasis the flag specified by np to na and, if sel
BFnd addr | Branch on Hag bil PI{P|P|P g g ,‘, g 2 P Py B ‘;(Fn) ‘51 5 P4 F3 | branches within the same page to Lhe address
7166 |4 (AR specifiad by Pp to P7
Ilz|1r]o
BNFna 11011 I I L L B PCT 10 0 Py Pg Ps Py P Tests the flag specified by ng 16 n3 and, if not
pcldr Branch on no flag bit PIP]|P]F g |2> ; g 2 P pop ‘;I_[Fnj ‘505 4 "3 | so, vranches within the same page to ha
7|16 ]5]+4 alaliloe 2r1 address specilied by Po to P7
Input and outpul instructions
Loads the conlenls of input porl PO into the
Po Input porl O 10 AC ¢glojJ1]ojojo]o|oO 1 AC « (PO} accumulator ZF
Loads the conlenls ol the input pont spacilied
P Inpul port to AC olol1]o]o] 1] 1 AC « [PCPL)] by the contents of lhe lowar mibbla of data ZF
pointer DPH| inlo the accumulator
Loads the contents of tha inpul porl specified
IPM Input port 1o M ofojo]s]rlo]o] ! M{HL) « [A{DPL)] by the conlenls of the lower nibble of data
pointer DPHL into memory location HL
. ‘ 1lrjofjetr v . Loads the contents of the inpul pert specified
IPOR i8 | Ingut port lo AC direcl o1t ]oflulw|fule 2 AC « [Pl by immadiate dala lg lo I3 into the accumulator ¥
Input ports 4 and 5 to E and 1 1 alo]1 1 1 1 Loads the contenls of input porls P4 and P5
[Pas AC, respectively 1o r]o]rjo]o 2 E — [Pl AC « [PSY into ragister E and tha accumulator, raspectively
Loads the conlonls of the accumulalor into the
ol Qulput AC 1o port ofjojptjojo]tjo]t 1 P(DPL} « (AC) oulput port spacified by the contenls of lhe
lower nibbla of dala poinler DPHL
Loads the contents of memory localion HL into
OPM Output M to porl ojojo |11 |o|r{e 1 P(DPL) + [M{HL)] the oulput pod specified by the lower nibble of
data pointer DPHL
. ‘ s {r oot ] . Loads the contenls of the accumulator inlo the
GPOR 4| Quiput AS to porl direcl e frv vl fnle 2 Plid] + (AC) outpul port specilied by immedisle data Iy Io I3
Quiput € and AC to ports 4 t{trfo]o syt Leads the conlents of regisler £ and Ihe
CPas and 5, respectively plafo el o] 2 |F@e ©PE R accumualor into ports P4 and P5, respaclively
Sets the bit specilied by immediata data ig and
5PB © Set por bit ojojoloe]r|(olulft ! IPDPLY, 1] & 1 11 ol the cutput port specified by the lowar
nibble ¢! data pointer DPHL
Clears the bit specilied by immedia'a data to
AP 12 Rese! porl bit ojofjt]e]rf{o|lu]|w y IP{CPL), 2] &~ O and 11 of the output port specified by the lower | ZF
nibble of data pointer DPHL
_— ) o1 ]o Takes the icgical AND of the contents of the
ANDPDR | AD f:gu;”'“‘ mmedate daa | 1| 140\ O fpfefpief 2 PPy o Po) = [PP3 10 O + | oo spacied by Po to Py with immediete daa | 2F
P N I IR B SRR T Y 3o 0 1o 16 13 and loads the result into the port
. . a|lt1]o]|o Takes lhe logical OR of the contenls of the
GRPOR ﬁ:ﬂp::"l win mmedale cala | ) |00 de eleir] 2 PiPa o Pod = [PIP3 to Ol + | oo coecifiod by Po lo Py with immediate data | ZF
- P o 31l )Pl glala]o LR i % 3 and fords the result info the port
Timer control instructions
Wriles the contanls of memory locations HL and
WTTMD Wrila timer O 111 ]e|a]r]¢e 1|o 2 TIMERD « [M2(HL)] and {AC) HL + 1 and the conients of the accumulator
into tha times O refoad register
- t11 ool 1 11 Writes Lhe contents of register E and the
WTTM! Writg timer 1 111 |1 tle]t1]o}o 2 TIMER! « (E) and (AC) accumulator intp the fimer O relpad register
Reads tha contenls of the timer O counter inlo
RTIMO Raead timer O 1 1 o]0 1 0 1 1 2 M2(HL) and AC « (TIMERD) mamory localions HL and HL + 1 and the
aceumulator
! tlrjojer |y . Reads the contenls ol the fimer 1 counter inlo
Al Read mar 1 tltr |1 ys]oeltjol : E ond AC « (TMERY) ragister E and the accumulator
STARTO Slerl timer 0 A I I I IO IR I 2 Start tmar 0 counter Starts the tmer O counter
1 1 1 [ 1 1 ]
. 1 1100 1 1 1 1 . ‘
STARTH Start fimer 1 slbalitelolo )] 2 Start timer 1 counter Starts the mer 1 tountar
. 1 1 o]o 1 1 1 1 . '
STOPO Step timer 0 P I I I P R R I 2 Stop timer © ¢ounter Stops the fimer O counter
. 1 i 0 0 1 1 1 1 . i
§TOM Step limar 1 rba b lslal o)y 2 Stop timer 1 counler Stops the timer 1 counter
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Instruction code

. . Stalus
Mnemonic Operatlon slelelolololo Cycles Nalalion Description fags
6 |St4 13 (21410
Interrupt control instructions
MSET Sel Interrupt Master Enable flag : g ? é ; g 8 2 MSE « 1 Sats the interrupl master enable flag
Reset Interrupt Masler Enable 1o 1o .
MRESET g alelilolelolo 2 MSE « 0 Clears the interrupt master enable ilag
Takes tha logical OR of the interrupl mask with
. . tjejojrjr]o] . immadiate data Ip 10 I3 and, for bits that are
EH i4 Enatle inlerrupt HIGH 1 olrv gzt 2 EDH « (ECH) + ¢ set, enabies the corresponding acliva-HIGH
intarrupls
Takes lhe logical OR of the intarrupt mask with
. . tlo]oln 110 (1 . immadiate dala lp to {3 and, for bits that arg
ER. 4 Enablo inferrupl LOW 1{fojJollalizlh |l 2 EDIL « (EOU) » 4 sel, enables the corresponding aclive-LOW
interrupls
Takes the logical ANC of the inierrupt mask
. . . 1jofe]1rir]eft = wilh the 1s complement of immediate data Ip to
DiH ia | Diaable intarrupt HIGH ool 1 ]al|nle| & |C0H« EDH @ la and, for bits hat are sel, disabies the ¥
correspending aclive-HIGH intorrupls
Takes tha logical AND ol tha inlerrupl mask
. . . 1]Joloepr |t ]o] = with the 18 complement ol immadiate data Ig te
DI 4 Disable interrupt LOW oflofolufuelnle 2 EDIL ~ (EDL) - ié I3 and, for bits that are sel, disables the r
comasponding active-LOW interrupts
. tjejof[r ]|t Writes the contents of register E and the
wrse Wil SP 1ol tlef[r]o ¢ SP + (E). (AC) accumulator into the stack pointer
1 o|0 1 1 1 1 Reads the contents of the stack pointer into
RSP Fead 5P tlefr]s]o]t 1 2 E. AS « (3P) register E and tha accumulator
Standby contral inslructions
HALT Halt IS I I IO DA I B Selecls halt mods
HOLD Hold A B R I Selscls hold mode
Serial inpuVoutpul conirol instructions
STARTS | Stant serial 1O : ‘l’ g ] ; 2 | sramt si0 Starts serial inpubioutout operaticn
. . 1t{ojofr )] Wriles 1he contents of regisler E and the
WTS0 Wit serial 10 1]t ]o] v 1] 1 2 80 « {B) and (AC) accumulater into the serial inpulfoulput pori
ASIO Read serial 1O tjefo ]t v 2 £ and AC — IS0} Reads Iho serial inpubioutput pont inle register €
1] 4] 1]1 1 and the accumulater
Miscellaneous insiructions
NOP No oparalion c|lojJo|lo]o|o]oO 1 No operalion No operalion lor one cycle
. 1 lo]o|1 1 1 1 Selects the memory bank spacified by
SBi2 1 Select bank ilololofeln|w| & [PO¥ReD immodiata data Ly and Iy
Note

The LC66556A and LC66558A do not support the SB instruction. Only the LC66E516, LC66P516, LC66599 and
LC66PG5XX support the SB instruction.

third parties.

B No products described or contained herein are intended for use in surgical implants, life-support systems,
aerospace equipment, nuclear power contrel 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 shalk
@ Accept full respensibility and indemnify and defend SANYO ELECTRIC €O, LTD, its affiliates,
subsidiaries and distributors and all 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
litigation on SANYQ ELECTRIC GO, LTD, its affifates, subsidiaries and distributors or any of
their officers and employees jointly or severally.

B Information (including circuit diagrams and ciruit parameters) herein is for example only; it is not guarant-
eed for volume production. SANYQ believes information herein is acourate and refiable, but no guaraniees
are made or implied regarding its use or any infringements of intellectual property rights or other rights of
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