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CMOS LS|
LC66562A, LC66566A

4-bit Microcontrollers with Built-in ROM

OVERVIEW

The LC66562A and LC66566A are 4-bit microcon- ¢ 12-bit timer for timeout function, event counter, pulse
trollers with built-in 12 and 16 Kbyte ROMs, respec- measurement and rectangular waveform generation
tively. They incorporate RAM, input/foutput ports, a e 8-bit timer for timeout function, event counter, pul-
serial interface, a comparator and timers in a single chip. sewidth modulated output and rectangular waveform

generation
s 12-bit pre-scaler for timebase function
* Six external interrupt inputs
Five internal interrupt sources (two for the timers, two
for the serial 1/O and one for the pre-scaler)

The LC66562A and LC66566A feature a large instruc-
tion set compatible with that of the LC66000 series
devices. They are functionally identical to the
LC66512B, LC665168, LC66ES16 and LC66P516, but
have a different supply voltage range and hold-mode

- * 20 mA driver outputs with 15 V withstand voltage
release time, :
: * Ternary-level and comparator inputs

The LC66562A and LC66566A operate from a 5 V * I/O pull-up resistor and open-drain options

supply and are available in 64-pin DIPs and 64-pin * Runaway detection option

QIPs. * Halt and hold modes for program-controlled powet-
down

FEATURES ' ¢ LC66599 evaluation chip, EVAS830/800-TB665XX
debugger, LC66ES516 EPROM and LC66P516 PROM

* 12 or 16 Kbyte ROM and 512-word, 4-bit RAM development tools available

¢ Instruction set compatible with the LC66000 series * 5 V supply

¢ B-bit serial interface which supports 16-bit cascade * 64-pin DIP and 64-pin QIP
connection

* 1.96 ts minimum cycle time at 3.0 to 5.5 V, and 3.92
us, at 2.2 to 5.5 V
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LCE66562A, LCEESEEA

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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LC6G562A, LCEG566A

BLOCK DIAGRAM
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PIN DESCRIPTION

Peo P10 P2c
ta o fo
Po3 P13 P23
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sh
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PIN1, POUTY

Number
Name Description
DIP§4AS QIPG4E
1 57 SI0/P20
2 58 S00/P21 Multiplexed 4-bit inputioutout port P2 (P20 to P23}, serial input © (S10),
3 59 SCROP2? serial output & (SO0), serial clock 0 (SCKC) and interrupt request 0 (INTC)
4 60 INTO/P23
5 61 INTI/P30
8 62 PQUTO/PH Multiplexed 4-bit inputioutput port P3 (P30 to P33), Iinterrupt request 1
(INT1), timer outputs (POUTO and POUTI) and hold-mode control input
7 63 POUT1/P32 (HOLD)
8 64 ROLD/P33
9 1 P40
10 2 P41
4-bit inputioutput port P4 (P40 1o P43)
1" 3 P42
12 4 P43
13 5 P50
t4 [} P51
4-bit inputioutput port PS5 (P50 to P53)
15 7 P52
16 8 P53
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LC66562A, LCE6566A

Number
Name Description
DIP64S QIPS4E
17 9 S11/P60
8 10 S01/PG1 Multiplexed 4-bit inputioutput porl P& (P60 to P63), serial input 1 (SI1)
19 1t EERY/PE2 serial output 1 (SO1), serial clock 1 (SCK1) and event counter input (PINY)
20 12 PIN1/PB3
21 ] 13 P70
22 14 P71
4-bit output port P7 (P70 to P73)
23 15 P72
24 16 P73
25 17 P30
26 18 P81
4-bit output port P8 (P80 to P83}
27 19 Paz2
28 20 P33
29 21 INT2/PS0
35 27 INT3/P91 Multiplexed 4-bit inputioutput port P9 (P80 to P33) and interrupt requests
g 28 NTaP9e (INT2 to INT4 and INTS)
a7 29 INT5/P33
30 22 TEST CPU test inpul
3 23 VSS Ground
32 24 0sC1
External oscillator connections
33 25 05C2
34 2 RES Reset input
38 30 PAD
39 K| PA1
4-bit output port PA (PAD to PA3)
40 32 PA2
41 3 ' PA3
42 K PBO
43 35 PBA1
4-hit outpul port PB (PBD to PB3)
a4 36 pa2
45 a7 PB3
46 38 PCO
47 39 PC1 Multiplexed 4-bit inputioutput port PC (PCO to PC3), comparator 0 reference
voltage input (VREF0) and comparators 1, 2 and 3 reference voltage input
48 40 VREFOPC2 {VREF1)
49 41 VREF1/PC3
50 42 CMPO/PDO
51 2 CMP1/PD1 Multiplexed 4-bit input port PD (POO to PD3) and comparator inputs (CMPO
52 44 CMP2IPD2 to CMP3)
53 45 CMP3/PD3
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LC66562A, LCB6566A

Number
Name Description
DIP64S QIP64E

i 48 TRA/PED Multiplexed 2-bit input port PE (PE0 to PE1) and temary inpuls

55 a7 TRB/PE1 (TRA and TRE)

56 48 P00

57 49 PO1

4-bit input/ioutput port PO (POD to PO3)

58 50 P02

59 51 P03

60 52 P10

61 53 P11

4-bit inputioutput 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 voltage range Voo 0310 7.0 v
Ports P2, P3 (excluding P33) and PG input voltage range. Vi ~03 10 150 v
See note 1.
Input voltage range for all inputs. See note 2. Viz -0 to Voo + 0.3 v
Ports P2, P3 (excluding P33), P6, P7 and PA output _
voltage /ange. See note 1. Vo 03 10 15.0 v
Cuiput voltage range for all outputs. See note 2. Voo 0.3 to Vpo + 0.3 v
Ports PO, P4, P4, P5, P7, PA and PB output source —lop 9 mA
current
Ports P2, P3 (excluding P33), P6, PB, P9 and PC output —lops 4 mA
source current
Poris PO to P§ {excluding P33), P8, P9 and PC output
sink current ton 4 mA
Ports P7, PA and PB output sink curren! lonz 20 mA
Ports P2 10 PB [excluding P33) tolal sink current Zlon 75 mA
Ports PO, P1 and P39 1o PC total sink current Zlong 75 mA
Ponts P2 to P8 (excluding P33) total source gurrent —Zlop4 25 mA
Pants PO, P1 and P9 1o PG total source current ~Elgpg 25 mA
Power dissipalion (DIP64S) Poi 600 mw
Power dissipation {(QIPB4E) Po2 430 mw
Operating femperature range Topr -30 10 70 °C
Storage temperature range Tstg -55 to 125 °C

Notes

1. Open-drain output configuration option
2. All output configuration options
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LC66562A, LC66566A

Recommended Operating Conditions
T,=25 OC.VSSZOV

Parameter Symbol Rating Unit
Supply voltage Voo 5 v
Supply voltage range for 1.95 < tcyc € 10 ps opetation 301t 55
Voo \'
Supply voltage range for 3.92 < tcyc < 10 ps operation 221085
Hold-mode supply voitage range for data retention Voo 18 10 55 v
Electrical Characteristics
Voo = 221055V, Vs =0V, T, = =30 to 70 °C unless otherwise noted
Rating
Parameter Symbol Condition Unit
min lyp max
2 MHz ceramic resonator,
Voo = 30 10 55 V - 15 40
Supply current ‘oo 2 MHz external clock, _ 15 40 mé
Vop = 30 1e 55 V ' '
1 MHz ceramic resonater - 1.0 40
2 MHz ceramic resonator, _
Voo = 30 to 55 V 08 13
Halt-mode supply current IDDHT 2 MHz external clock, _ 08 15 mA
Vop = 30 to 55 V ’ '
1 MHz ceramic resonator - C.5 1.5
Hold-mode supply current IpoHD Vpp = 1810 55 V - 0.01 10.0 pA
Ports P2, P3 {excluding P33), P8 ' .
and P9, RES and OSC1 LOW-level Vi 8;?11132:'1:;:28'1 anselr Vss - 0.2Von v
input voltage ' ’
HOLD/P33 LOW-level input vollage iz Vpp = 1810 55 V Vss - 0.2Vpo v
Ports PO, P1, P4, PS, PC, PD and _ .
PE, and TEST LOW-level input ViLs Output n-channel transisior Vss - 0.25Vpo v
OFF. See note 1,
voltage
: : Temary input levels, _
Port PE LOW-level input voltage ViLe Voo = 27 10 55 V Vss 0.2Vpp v
! : Temary input leve's, -
Port PE MID-level input voltage Vin Voo = 2.7 o 55 V 0.4Vpp 0.6Vpo v
Ports P2, P3 (excluding P33) and P§ Qutput n-channel transistor _
HIGH-level input voltage ‘ Virt OFF. See notes + and 2. 0.8Veo 135 v
HOLD/P33, P9, RES and 0SC Output n-channe! transistor _
HIGH-level input voltage Vitz OFF. See note 2. 08Voo Yoo v
Ports PO, P1, P4, P5 PC, PD and QOutput n-channel transistor _
PE HIGH-level input voltage Vira OFF. Ses note 1. 0.75V00 Voo v
. Temary input levels, -
Port PE HIGH-level input wvollage Vina Voo = 27 1o 55 V 0.8V Voo v
Ports PO to P§ (excluding P33), PB
(CMOS), P9 and PC LOW-level Vol oo = 1.6 mA - - 04 v
output voltage
lo. = 3 mA - - 15
Ports P7, PA and PB LOW-level v v
output voltage oL lo. = B mA, _ _ 15
Vop = 301055 V '
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LC66562A, LC66566A

Rating
Parameter Symbol Condition Unit
min typ max
|OH = =1 mA,
Vop = 3010 55 V. Vpop - 1.0 - -
See note 3.
Ports P2, P3 (excluding P33}, P,
P8, P9 and PC HIGH-level putput VigHe lon = -0.5 mA, Voo - 1.0 _ _ v
voliage See nole 3. oo =
oy = 0.1 mA. _ _ _
See note 3. Voo - 05
lon = =50 pA,
Vpp = 3.0 fo 55 V. Vpp - 1.0 - -
See note 4.
|QH = -30 |.IA,
Ports PO, P1, P4, P5, P7, PA and v o= 300 8IY Voo - 05 - - y
PB HIGH-level output voltage Or2 ge nate 4.
lon = =30 pA. _ _ _
See note 4. Voo - 10
lon = —20 pA. _ _ _
See note 4. Voo - 05
Ports PC2 and PDO in-phase, _ _
comparator input voltage range Veun Voo = 27 10 5.5 V i3 Voo v
Ports PC3 and PD1 to PD3 in-phase, _ _
comparalor input voltage range Vowne Voo = 27 %0 85V Vss Voo - 15 v
Ports PD1 fo PD3 comparator offset Vi=Vesto Vop — 1.5V, _
voltage Vost Vop = 271055 V *50 £300 my
Vi = 1.5V to Voo, _
Port PDO comparator offsel voltage Vosz Vop = 27 10 55 V 150 +300 my
Poris P2, P3, P6 and P9, and RES
and OSC1 Schmitt-trigger LOW-level ViL 0.2Vop - 0.5Vop v
threshold voltage
Pors P2, P3, P6 and P9, and RES
and OSC1 Schmitt-trigger HIGH-level VH 0.5Vo0 - 0.8Vo0 v
threshold vollage
Porls P2, P3, P6 and P9, RES and
0O5C1 Schmitt-trigger hysteresis Vuys - 0.1Vpo - y
voltage
Ports PC2, PC3, PD and PE | Vi = Vss, output n-channel 40 _ _ A
LOW-level input current fit transisler OFF. See note 2. : H
LOW-level input current for all other | Vi = Vgs, output n-channel 10 _ - A
inputs L2 transistor OFF. See note 2, ' H
) Vi = 135 V, output
E?g;-lzsél ﬁgpﬂ?xz{ﬂﬁ P33) and P6 Y n-channel transistor OFF. - - 5.0 pA
See notes 1 ang 2.
Pors PO, P1, P33, P4, P5, P9, PC V| = Vpp, output n-channel
{excluding PC2 and PC3) and RES livz transistor OFF. - - 1.0 A
and 0SC1 HIGH-level input current See notes 1 and 2.
Vi = Voo, output n-channel
Ports PC2, _PCS. PD and PE liHa transistor OFF. - - 1.0 HA
HIGH-level inpul current
See notes 1 and 2.
Vi = 13.5 V. Output
IPengI: :Zc':uz'zhtpsl P7 and PA output lofF1 n-channel transistor OFF. - - 5.0 A
9 See note 2.
Ports PO, P1, P4, PS5, PS, PB and — Vi = Voo. Oulput n-ghannel _ _ 1.0 nA

PC outpul leakage current

transistor OFF. See note 2.

No.
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LC66562A, LCE6566A

Rating
Parameter Symbol Condition Unit
min typ max
Vi = Vss. Output pchannel _ _ _
Port P8 output leakage current lorra rarsistor OFF. See note 2. 1.0 pA
Vi = Vss, Voo = 55 V.
B oy o A o Ibo Output nchannel Lansistor | 156 - - mA
P pullup op QFF. See note 4.
Vop = 30 to 55 V, _ 20 -
Ceramic resonator input frequency fcr 2 MHz resonator MHz
1 MHz resonator - 1.0 -
Voo = 30t 55V, _ _ 10
Ceramic resonator input stabilization ? MHz resonator
time lcrs ms
§ MHz resonator - - 10
Vpp = 30 10 55 V 04 - 2.03
0SC1 extemal clock input frequency fext MHz
04 - 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
tokey
tokR
tckL 1cKH , ‘exe
N 0.8Vpp (input).
SCKO, Vi VoH1 =™ 0.2V inpull )z Jﬁv v
SCK1 VIU.VOL_ 0.4V02?0utpu1} o 7 M
. tick tok N
Vit —
sio, st "' = )J; :I,K:gigggg
— o
S00, 501 VS:L‘ = K
Vop =22 t0 55V, Vss =0V, T, = 30t 70 °C
Rating
Parameter Symbol Condition Unit
min typ max
{?p =_0:.3401? 2.502 \h;ﬂHz, 10 - 1.96
Instruction cycle time tove oo = U 10 o us
tove = 0.4 to 1.02 MHz 10 - 3.92
SCKO and SCK1 serlal clock input Vop = 3010 55 V 19 - _
cycle time 39 _ _
tekey ' s
SCKO and SCK1 serial clock outpu!
: 2leve - -
cycle time
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LC66562A, LC66566A

Rating
Parameler Symbol Condition Unit
min typ max
SCKO and SCK1 serial clock input Vip = 3055V 09 - -
pulsewidth 19 ~ B
teke TH]
SCKO and SCK1 serial clock output v _ _
pulsewidth €
SCKO and SCK1 serial ¢lock cutput _ _ 0 R
fise time fexa ' M
SCKD and SCK1 serial ¢lock output _ -
fall time ok 0.1 us
SI0 and SI1 seral data setup time tick 06 - - ns
§I0 and SI1 serial data ho'd time tew 06 - - s
500 and SO1 serial data output Vop = 3010 55 V - - 06
lcko us
delay _ - 0.9
Note
Each test input and output has an RC load as shown in the following figure.
Yoo
) 1k
Test point r
[
== 50 pF
77
External clock timing
————————————————————— Vg
R
ler(IH
Vop =22t0 55V, Vs=0V, T. =-301t0 70 °C
Rating
Parameler Symbol Condition Unit
min typ max
0SC1 external clock LOW-level input \ Vop = 3010 55 V 100 N - s
pulsewidth il 200 - _
08C1 extemal clock MIGH-level input \ Voo = 30 10 35 V 100 - - ns
pulsewidth extH 200 - -
05C1 external clock input rise time texiR - - 30 ns
QSC1 external clock input fall time toxtr - - 30 ns
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LC66562A, L.C66566A

Interrupt and reset timing

tioH, tiiH, tPINH. tASH

tipL: tiae, tPinLy tRSL

Vop = 221055V, Vs =0V, T, = -30 to 70 °C

Rating
Parameter Symbol Unit
' min typ max
INTO LOW-level pulsewidth tioL 2deve - - ns
INTO HIGH-level pulsewidth tieH 2deve - - Ms
TNTT to INT4 and INTS LOW-level pulsewictn b 2love - - ps
INTT o INT4 and INTS HIGH-level pulsewidth tH 2teve - - us
PIN1 LOW-level input pulsewidth 1pINL 2eve - - ns
PINT HIGH-level input pulsewidth teiny 2eve - - Hs
BES LOW-level input pulsewidth tg, ~ Jove - - s
RES HIGH-level input pulsewidth tReH eve - - us
Comparator output timing
Vop =27 t0 55V, Vs =0 V. T, = =30 10 70 °C
v
v " Vorr
REF v
Vi OFF
Comparator
output data J
M~ tas Jl
Rating
Parameter Symbol Condition Unit
min typ max
Port PD comparator response time as Voo = 27 10 55 V - - 20 ms
INPUT AND OUTPUT FUNCTIONS
The LC66562A and LC66566A 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
P00
Po! Porls P00 to P03 can be addressed as eilher a 4-bit port or four, single-bit ports. They also have
P02 hali-mode control functions. Leve! after reset is set by user option,
PO3
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LC66562A, LC66566A

Table 1. Pin functions—continued

Name Function
P10
i Ports P10 1o P13 can be addressed as either a 4-bit port or four, single-bit ports. Level after reset is
P13
Si0/P20
SQoP21 Poris P20 to P23 can be addressed as either a 4-bit port or four, single-bit pors. Porl P20 also
functions as a serial data input, P21 as a serial data oulpul, P22 as a serial data clock and P23 as an
SCKoP22 interrupt request, pulsewidth measurement and event counter input using timer 0. HIGH-level after reset
INTOP23
INT1/P30 . )
Ports P30 to P32 can be addressed as either a 3-bit port, a 4-bit pont with P33 or three, single-bit
POUTO/PI porls. Port PO also functions as an interrupt request input, P31 as a square-wave output from timer ,
and P32 as a square-wave oulput and a PWM outpul from timer 1. HIGH-level affer resel
POUTI/PI2
Port P33 can be addressed as either a 4-bit porl with P30 fo P32 or a single-bit port. It functions as
AOIOP33 the hold-mode control input when P33 is LOW and the HOLD instruction is executed. The CPU restarts
when P33 goes HIGH again. Reset signals are ignored whenever HOLD/P33 is LOW, including when not
in hold mode.
P40
Pat Ports P40 fo P43 can be addressed as either a d-bit por, four, singleit ports or an B-bil port with
P50 to P53. HIGH-level alter reset
P42
P43
P50
PS1 Porls P50 1o P53 can be addressed as either a 4-bit port, four, single-bit ports or an 8-bit pert with
P40 to P43. HIGH-leve! afler reset
P52
P53
SI/PE0
S01/Ps1 Ports P80 to P83 can be addressed as either a 4-bit port or four, single-bit ports. Port P6C also
functions as a serial data input, P61 as a serial data output, P62 as a serial data clock and P63 as
SCK1/P62 the timer 1 event counter inpul. HIGH-level after reset
PIN1/PE3
P70
P Ports P70 to P73 can be addressed as efther a 4-bit port or four, single-bit ports. Input instructions read
P72 the contents of the output laich. HIGH-level after reset
P73
P80
Pa1 Ports PB0 to P83 can be addressed as either a 4-bit port or four, single-bit ports. Inpul instructions read
the contents of the output latch. Level after reset is set by user oplion. Nole that the open-drain option
P82 for P8 is p-channel.
P83
INTZ2/Pg0
INT3P91 Ports P30 to P93 can be addressed as either a 4-bit port or four, single-bit porls. P80 also functions as
— inerrupt request 2, P91 as interrupt request 3, P92 as interrupt request 4 and P93 as inferrup! request
INT4/P92 5. HIGH-level after reset
INTS/P93
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LC66562A, LC66566A

Table 1. Pin functions—continued

Name Function
PAD
PA1 Ports PAQ to PA3 can be addressed as either a 4-bit port or four, single-bit ports. Input instructions
PaD read the conlents of the output latch. HIGH-level after reset
PA3
PBO
PBI1 Ports PBO 10 PB3 can be addressed as either a 4-bit port or four, single-bit ports. Input instructions
PE? read the contents of the output latch. HIGH-level after reset
PE3
PCO
PCA Ports PCO to PC3 can be addressed as either a 4-bit port or four, single-bil pons. Port PC2 also
functions as the reference voltage input for comparator G, and PC3, as the reference voltage input for
VREFO/PC2 comparators 1, 2 and 3. HIGH-level after reset
VAEF1/PC3
CMPQ/PD0
CMP1/PDA ] ) . \ .
Ports PDO to PD3 can be addressed as either a 4-bit port or four, single-bit ports. They also function
CMP2/PD2 as comparator inputs. Normal input after reset
CMPAIPD3
TRA/PED . . . . .
Ports PEO to PE1 can be addressed as either a 2-bit port or two, single-bit ports. They also function as
TRBIPEA ternary-level inputs. Normal input after reset
0sC1 0SC1 and OSC2 function as the extemal ceramic resonator connections. When an external clock Is
0502 used, OSC2 is left open.
RES When RES goes LOW while HOLD/P33 is HIGH, the CPU is reset.
TEST CPU tesl input. Normally connected to 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 o Os.c1
and OSC? and connections for the external clock and Jr c,,amiul,

ceramic resonator options are shown in figures land 2, resonatar [ -
respectively. Note the Schmitt-trigger input for the c2 osca

external clock option.

Figure 2. Ceramic resonator option
05C1 3
J1i ‘

Figure 1. External clock option
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LC66562A, LCEB6566A

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 data

DsB

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

—— Oulput data
%F—G__—DSB_ e

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

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 PQ, 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
3FFFH. Addresses 0000H to 3FF7H are for user pro-
grams, and addresses 3FF8H to 3FFFH, for option
specification, The option specification is coded using the

Table 2. User options

Cutput data

e
<

] nputdate

DsE
Figure 5. P-channel puli-up option for all ports

except P8, PD and PE

Output data

— ="

SB

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 LC66S Jump
Optimizing Cross Assembler Manual for setting infor-
mation.

Option
Address Data bit Parameter
0 1
Do Watchdog timer tunction No Yes
b1 Port PO level after resel LOW HIGH
D2 Port P{ level after reset LOW HIGH
3FF8H
D3 Port P8 level after reset Low HIGH
D4 Oscillator Extenal clock Ceramic resonator
D5 to O7 | 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
Di Port P01 output configuration
Open-drain Pull-up
D2 Port P02 output configuration
D3 Port P03 output configuration
3FFOH
D4 Port P10 output configuration
DS Port P11 output configuration
Open-drain Pull-up
D6 Port P12 output contiguration
D7 Port P13 output cenfiguration
(] Port P20 output contiguration
D1 Port P21 output configuration
Open-drain CMOCS
D2 Port P22 output configuration
D3 Port P23 output configuration
3FFAH
D4 Port P30 outpul configuration
D5 Porl P31 output configuration Open-drain CMOS
D6 Port P32 output configuration
D7 No tunction Set o 0
00 Port P40 output configuration
o]l Pat P41 output configuration
Open-drain Pull-up
D2 Port P42 output configuration
D3 Port P43 output configuration
3FFBH
D4 Port P50 output configuration
05 Port P51 output configuration
Open-drain Pull-up
D6 Port P52 output configuration
D7 Port P53 output configuration
Do Port P60 output configuration
™ Por P61 output configuration
Open-drain CMOS
D2 Port P62 output configuration
D3 Port -PES outpul configuration
3FFCH
D4 Port P70 outpul configuration
D5 Port P71 outpul configuration
Open-drain Pull-up
D6 Port P72 output configuration
o7 Port P73 output configuration
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Table 2. User opticns—centinued

Option
Address Data bit Parameter
0 1
Do Port PBO cutput configuration
0y Port P81 output ¢onfiguration
Open-drain Pull-up
D2 Port PB2 output configuration
D3 Port P83 output configuration
3FFCH
D4 Port P90 output configuration
D5 Port P91 output configuration
Open<drain CMOS
D6 Port P92 output configuration
D7 Port P93 output configuration
Do Port PAG output configuration
™M Porl PA1 output configuration
Open-drain Pull-up
D2 Port PA2 output configuration
D3 Port PA3 output configuration
3FFEH
D4 Port PBO output configuration
D5 Pot PB1 output configuration
Open-drain Pull-up
D6 Port PBZ output configuration
D7 Port PB3 output configuration
DO Port PCC output configuration
D1 Port PC1 output configuration
Open-drain CMOS
IFFFH D2 Part PC2 output configuration
D3 Port PC3 output conliguration
b4 to 07 | No function Set to 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 circuit for a ceramic resonator is shown in
figure 7, and the corresponding recommended resonator
and component values, in table 3. The oscillator stabili-
zation characteristics are shown in figure 8.

0SCH

05C2

n

Re

1t

C13

5
Ceramic resonalor

T C2
nr

Figure 7. Ceramic resonator

Table 3. Recommended ceramic resonators

Cerami¢ resonator Ry C1 G2
2 MHz Murata CSA-2.00MG 0Q i"’wﬂff ‘1?; OE/F
2 MHz Kyocera KBR-2.0MS o | T T
22 kQ | 100 pF | 100 pF

1 MHz Murata CSB1000J 459 +10% 10%
1 MHz Kyocera KBR1000H g | '0PF ) 1006F
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1
tors Stable oscillation
Unstable oscillation

Figure 8. Ceramic resonator stabilization time

DEVELOPMENT TOOLS

Program development for the LCG66562A and
LC66566A 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

LC66589

LC66ES16 64-pin plug

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

08C1 osC2
Extarnal QPEN

clock

Figure 9. External clock connection

development process—the EVM800/850 debugger, the
EVA800/850-TB665XX  evaluation  system,  the
LC66599 evaluation chip and the LC66E516 EPROM,
shown in figure 10.

Host control program
cross assemblar

EVABGO/B50-TBEB5XX
avaluation chip board

1

Targst system

0S- or MS-DOS-based

EVA800/650 debugger
personal computer

Figure 10. Development tools

Program Debugger

The EVAS800/850 communicales with an external host
computer using a standard serial interface. It performs
basic debugging functions, including breakpoints,

single-stepping and tracing under MPM665XX 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 4and 5.

Jumper 1 Jumper 2 Jumper 3

Osciltator Reset method Target system supply source
EXT Extemal clock NT (2 Resel on a RUN command from ON (a) Supply power from the evaluation
RC RC oscilator the host computer chip board output

o Reset by the target system reset Separate evaluation chip and target
CF Ceramic fiter resonator EXT {b) circuit QFF (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 output level on P1S Port P1 output level on PES Port P8 output level on WDe Watchdog timer enable
reset reset reset
ON | All outputs HIGH ON | All cutputs HIGH ON | All outputs HIGH ON | Watchdog timer enabled
OFF [ Al outputs LOW QFF | All outputs LOW OFF | All outputs LOW OFF | Watchdog timer disabled
Note

RCO and RC] should be turmned 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
used 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
LC66562A SB0, SB1, sB2
LC66S.EXE
LCe6566A, LCEEESTS, LCBBP516, LCEE599 SBO, 5B1, SB2, SB3

Simulation Chip

The LC66ES516 is a microprocessor with a 16-Kbyte
EPROM which is used for simulation. It can be
programmed by a standard EPROM programmer using
the W66ES16DH (DIP) or W66ES16QH (QIP) adapter
boards. The LC66ES5S16 is pin- and functionally-
compatible with the LC66562A and LC66566A devices.
Note that the hold-mode release time and electrical
specifications of the LC66E516 differ from those of the
LC66562A and LC66560A.

The LC66E516, 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 §, the watchdog timer enable and the port
output types. Refer to the LC66E516 datasheet for fur-
ther operating information.
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SI0/P20rAD E
SO0/P21/AY E
SCKo/P22/A2 E
INTO/P23/A3 E
INT3/Pa0/Ad E
POUTOPINAS E

PQUT1/P32/AS E

HOLD/P33 E
P40/A7 E

Pa1/A8 | 10
P42/A9 | 11
P43/A10 (12

P50/A11 |13

P51/A12 E
PS2/A13 E
P53 |16
SI1/PE0 E
S01/P61 E
SCKPe2 |19
PIN1/P&3 E
P70 E

P E
P72 |23

P73 |24

P80 E

P81 Iz_—e
P82 E

P83 {2__3

a0 [29)

VPP/TEST E

vss [51

osci E

LCB6ES16

[64] voo

E P13/D7
(2] Pi2is
:El P11/D5
E P10/D4
E P0O3/D3
E PO2/D2
E P01/D1
[56] Pooo

E TRB/PE1/OE
_5_—4} TRAPEO/ICE
El CMPI/PDIPGM
Ez:l CMP2/PD2/PRS
si| cMPIPD
EI CMPO/PDO
E] VREF1/PC3

E VREFO/PC2

_4_1| PC1
EI PCO
E] PB3
] vee
4__3] PB1
E PBO
4—__1_] PA3
o] ez
E PA1
_3—11 PAD
E INTS/PO3
38| iNTaPo2
E INT3/P91
24] RES
El osc2

Figure 11. LC66E516 pinout

Table 8. LC66 series devices

Series Comparison

A comparison of the LC66516B series characteristics
with those of the LC66562A and LC66566A is shown in

table 7.

Table 7. Device comparison

Parameter

L.C66516B series

LCE6562A and
LCG6566A

Hold-mode release
hardware delay

65,536 cycles
(approximately 64 ms
with a 4 MHz clock)

16,384 cycles
{approximately 32 ms
with a 2 MHz clock
and 64 ms with a

1 MHz clock)

Timer O contents
after reset

FFOM

FFCH

4010 6.0 V for

092 to 10 ps
Operating supply (LC66512B and 2210 55V for
vollage and clock LC655168), 3.92 to 10 ms,
.% 4510 55 V for 3.0 to 55 V for
perio 0.92 10 10 ps 1.96 10 10 ps
(LCBBES16 and
LCEEP516)
Notes

1. The LC66562A and LCA66566A do not support an

RC oscillator.

2. Refer to the LC66516B, LCO66ES16 and LC66P516
datasheets for output drive current and comparator

input voltages.

A breakdown of the LC66 series devices is shown in

table 8.

Device Pins ROM capacity RAM capacity Package type Type

LCBBINSA/ZIBAI08A 42 4/6/8 Kbyte AOM 512 words DIP42S and QIP48E

Nomal type
LCB6404A/406A/40BA a2 4/6/8 Kbyte ROM 512 words DIP42S and QIP48E 40 10 6.0 V022 ps
L.C665068/5088/512B/5168 64 6/8/12116 Kbyte ROM 512 words DiIPB4S and QIPGIA
LC66354A/356A/358A 42 4/6/8 Kbyte ROM 512 words DIP423 and QIP48E

Low-voitage type
LC663545/3565/3588 * 42 4/6/8 Kbyte ROM 512 words QIP44M 22 to 55 V392 s
LCGB556A/558A/562 A/566A 64 6/812186 Kbyte ROM 512 words [IP4S and QIPBAE
LC66354B/356B/3588 42 4/6/8 Kbyte ROM 512 words DIP425 and QIP48E

Low voltage, high-speed type
LCB6556B/5568 64 6/8 Kbyte ROM 512 words DiP64S and QIPB4E 30 10 5.5 VI0.92 ps
LC665626/566B 64 12116 Kbyte ROM 512 words DIP64S and QIPGAE
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Table 8. LC66 series devices—continued

Device Ping ROM capacity RAM capacity Package type Type
LCB6E308 42 8 Kbyte EPROM 512 words DIC42S and QIC48
LCBEP308 42 8 Kbyte PROM 512 words DIP42S and (HP48E
LC66E408 42 8 Kbyte EPACM 512 words DIC425 ang QIC48 E\_.'alua?ion RCMs and EPROMs
LC66P408 42 8 Kbyte PROM 512 words DIP425 and QIP48E :‘.léhl;v lg‘.jgwwo.sz 13
LCGBE516 64 16 Kbyle EPROM 512 words [IC64S and QICE4
LCE6P516 64 16 Kbyte PROM 512 words DIP64S and QIPG4E

* 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 PC1 Bits 0 to 3 of the program counter
ZF Zero flag Fn User flags, n = 0 to 13
HL Data pointer DPy and DP:, TIMERO Timer 0
XY Data pointer DPx and DPy TIMERI1 . Timer 1
M Data memory SIO Serial port register
M (HL) Data memory pointed to by DPu. 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 DPuL (), [] 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 (SP) Four-word location of data memory + Logical OR
pointed to by SP + Arithmetic addition
in n-bit immediate data - Arithmetic subtraction
t2 Bit specifier
12 Bit
00 0
il 1
10 2
1 3
instruction code
" _ . Stalus
nsmonlic Operalion clolololololo]lo Cycles Notation Deseription Rags
Ttels|alajal1]|o
Accumulator instructions
CLA Clear AC yJoflolojo]oele]o AC + 0 foquivalonl 1o L 0) | SP8 10 ;"[:‘"‘c"t::n"’"‘:;ﬂ:;?”'“”'m“ pid
DAA Decimal adjust AC aller addition ; ; ? g ! 2 ?eiuiﬁhﬁ?oiﬁ& 8 Adds & lo the contenls of the accumulator 2F
DAS Eﬁm&;ﬂim AC har (1) ? g : ; 2 :;gu;r';lo(:tct’o +Al;|0 oH) Adds 10 lo the contents of the accumulater 2F
CLC Clear CF ojojo] 1 [ ] Claars the cany flag CF
STC Sel CF ojlolo 1 1 CF 1 Sets lhe carry llag CF
CMA Complemen! AC ofofo]n 1| AC — B Takes the 15 somplemant ol the contents ol | g
1A Ingremant AC o|lo]o]1 o 1 AC « [AC) #1 Incremants the contents of tha accumulator by 1 | ZF, CF
DA Decramant AC olols|o \ AG — (AC) - 1 bD;c:emanls the conlents ol lhe accumulator I CF
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Instruclion code

) - Staius
Mnemanlc Operation plolo plolelo Cycles Notatlon Description Tings
T |5 |43 2] &
AC3 « (GF), | ,
RAR Fotate AG righl through CF ¢lojo|t|o)jo|OfoO 1 ACn « [ACn + 1), ,‘?,?g.'f hm:ahaco:;enls”: | o ccamutaor gt cF
CF « (ACq) 9 my a9
ACy « (CF), .
RAL Rolate AC latt through CF slololelololc|s| 1 [acnsr e iacm, i’:gtghmfh:";a‘“""ﬂ:' i pecumlator gl cF 2
CF « [AC3) Ty g
TAE Transter AC to E of1foafolrle|r] 1+ |e~um rce;'l’;‘l‘:r the contants of te scoumdalar o
TEA Transler E to AC ol fafefloligi]o|l 1+ |ace® ::cﬂ:;sulfgr°°"‘°"“ of register € inlo lhe b
YAE Exchanga AG with E ol lolofolr|ole] 1+ |wowwE fs’;';;‘“rgg’ the conlenls of the accumulatr and
Memory Instructiona
M Intramment M ofolefrfole]| o] 1t |MHY e mMHL -+ L’;‘"?’"e”“ o contents of memory locaton HL | 7z ¢
DM Decrament M slog1fojefo|t1]o ! MHL) e {M{HL)] - 1 E;c;gmms the conlents of memory lecaion KL 4. e
: tprjojofjo]1tjt| : . Increments the contents of tha memery location -
IMDR 8 Incremenl M direct bl lla]laflzlh]hb ¢ Mg} + (Mg + 1 spegified by immediata data Ip o 17 by 1 I CF
- . 1 1 o|lo ot 1 . ! Decremenis the contents ol tha memory location -
CMCR 8 | Decremenl M direct e lelale]n]n 2 M{ig) « [Mi8}) - 1 spaclied by immediate data kg fo 7 by 1 I7. CF
SME 2 | Set M dam bi olofofol [t fuluwl + [mon e ;‘:f';n;h““”" i memory localion HL specified by
) ’ .
RME 2 | Resel M data bit ode s o] |u]|w] 1t [MHE—o E;”%’a:‘; :“ in memory location HL specifed | 5z
Arithmelle Instryctions
Adds the contents of memory location HL io
AD Add M lo AC plojo]le]o |1 1]¢ 1 AC + (AC) + [M{HL) the contents ol tha accumulator and siares the ZF. CF
resull in the accumulalor
Adds the conlenls of the memory location
. ‘ 1]1 ol jojoft ‘ specified by immediale dala Ip to 17 10 the -
ADDR 8 | Add M direct to AC Fllg | ]la]allln|le 2 AC & [AC) + IM(B)] contents of the accumulalor and sleres the Z= CF
result in the accumufator
Adds the contents of memory location HL to
ADC Add M o AC with CF cloje]Jofofjoltj|o 1 AC « (AC) » [M{HL)] + [CF) the contents of the accumulaler wilh camy and 25 CF
storgs the rasull in the accumulator
tlatetol o]t Adds immediate data g 1o I3 to the conlans ol
ADI s Add immadiale data b AC 2 AC — [ACl + lat2lt lo the accumulator and storas the rasull in the Zr
ofefrfo]sliafh|t accumulator
- Subtracts the contants ol lha accumulator from
SUBC Subtract AG Irom M wilh CF alojJe|v]of1]1 1 1 AC «— [M(HLY] - (AC) - {CF} | the conterts of memory location HL wilh camy 27, CF
and stores the resull in the accumulalor
Takes the legical AND of the contents of the
AND M with AC then store in accumulalor with the contents ol memory -
ANDA AC ojejofofet g i AC + (AC) - {MHL) locaticn HL and stores the result in tha r
accumulalor
Takes the logical OR of tha conlents ol the
OR M wilh AC hen slore in accumulalor with he contenls of memery -
ORA AC cqeefetogrye ! AC ¢ (AC) + [MHL] location HL and stores the resull in the z
accumulalor
Takes the logical exclusive-CR of the contents
Exclusive-OR M wilh AC then of the accumulalor with the conlents of mamory -
EXL store in AC efoog ot ! AC  (AT) @ (MLl location HL and stores the result in the ¥
accumelator
Tekes the logical ANC of Iha contents of the
AND M wilh AC then store in accumulator with the contents of mamory -
ANDM M efofofojogogr|! ! MIHL) « (AC) - [MIHL)] lozation HL and slores the result in the z
accumulator
Taxas the logical OR ol the contants of the
oA OR M AC han e in M | 0 [0 folo|o|r]o]e| 1 |wH e a0+ ML secumulalor wih e conlanls of mamary Lo

localion ML and storas the result in memory
Iocation HL
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Instruction code

., . - Status
Mnsmonic Qperation plo olololo Cycles Hotation Deacription flags
IR ERENER R 1 L
Lomparas lhe contenls of the accumulator with
the contents of memory localion HL and sets
Ihe condition fiags as shown below
Comparisen CF IF
CM Compara AC with M oflolaojife|rfr]oe 1 MRLY - (AC) -~ 1 - 00 X X 2F, CF
M{HLY = (AC) ! !
[M{HL}] < (AC) 1 [}
Compares the contenls of the accumulator with
immediate data lp lo I3 and sets Ihe condition
flags as shown below
Comparison CF IF
. Compare AC with immediate 1 t{o]o|t 1 1 1 -
4 2 I3 12 14 Ip - (AC) -1 ZF, CF
ol data tlo|1fofajrliin 3l2h o - (A9 kI > (AC) 0 0
la 12 Iy Ip = {AC) 1 1
fal2 g lp < [AG) 1 0
Comparas the confenls of tha lowar nibble of
cLl ia Compara DP with immediste st1lo]ot {1 ]1]1 2 2F « 101 (DPL) = I3 12 11 lo. | data pointer HL with immediate datz Ig to 13. 7E
dala 1101 1llaflelilh]lp ZF « O i (DPL) = 3 12 Iy lp | Sels the zerc flag when equal and clears the
zero flag when unequal
Compares the bil of the accumuator spacified
_— IF «— 1 if (AC, &) = MHL), by 10 and 1y with the bit ol memory location
oMa E?mpa‘“ A N N - D D N NS BT R T Hi specifed by 1o and 11, Sefs #a zero fag | 2F
‘ t] e IM{RL), 12) when equal end clears the zero fag when
unegual
Load and store instructions
AC — MHL Loads the contents of memary location HL intp
LAE Load AC and E from M2(ML] o1 o] 1 1{foeq o0 1 E e MH +' 1 lhe accumulator, and tha contenis of memory
i location HL + 1, inlo register E
‘ _— . data g h
LAl i4 Load AC with immediata daia | 1 | o | o fo|m|rln|w] 1 [Acemlug :ESS;JEF;:’“@;‘C; o e e 7F
vl 0 ol 1 Loads tha contents of the memary Tocation
LADR i Load AC from M diregt 2 AC « [M(i8)] specified by immediate data Ip lo 17 into the ZF
Pl s [plaflednl aceumulator
s Stora AC 1o M ol fodelol o] o+ {mug e fn‘::;ry"‘;c cantents ol e accumor in
MHL — (AC) Sieres the contents of the accumulalor in
SAE Slora AC and E to M2(HL) elrjejrjrjr1]o 1 ML + 1) ._’(E) mamory localion HL, and the contenls of
register E, in memory focation HL + 1
Loads the cenlents of the mamady location
specified by 1o inlo the accumutator
Register [}
LA reg Load AC from M{rag} ojt1tofaofjr]o]we]o 1 AC « [M{reg}] ZF
HL Q
x¥ 1
Loads tha conlants of the memory localion
specified by to inlc the accumulater and
increments the lower nibble ol the comesponding
memory location data pointer.
AC +— [Mireg)). Ragister 1o
LA reg, | [ L0ad AC lrom Mia) then olvtoleli|olw|t| 2 |em @i+t b3
Incrgman! I'Bg OPY - (DPY) 1 HL o
XY 1

Tha zero flag is set according to the data
pointer incrament operation.
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Instruction code
Mnsinonie Operatlon Cycler Nolation Description Status
pj(o|D|jD|D|D|D]|D Rags
Tle|s)a]3)2|1 (0
[oads the contents of the memory location
specified by lp info the accumulater ard
decremenls tha lower nittle of the
corresponding memory localion data pointer.
AC « Miregl], Register 1
LA g D | b “Cl"r';”‘ Mireg} then ola ol 1alw| ] 2 [oeLewri-1eo =
ement reg DRy — (DPY) - HL o
Xy 1
The zere flag is sel according 1o the dala
pointer decrament operation,
Exchanges the conlents of the actumulaior wilh
the contents ol lhe memory location specilied
by i
XA reg Excharge AC with Mireg} oltloefo)r]|ilwn]e 1 IACH & [Mireg)] Register L
HL 0
XY 1
Exchanges the contents of ha accumulator with
the contents ol the memory location specified
by lg and increments the lower nibbla of the
corresponding memory location dala pointar.
‘ (AS) — [Mlreq)], Registar Iy
XA reg, | ﬁ"fh""m} AC wih Mireg) then | 5 | g o |1 |1 |w] 2 | oPL e 0P+ 1o 7
Gremanl reg D’Y — (DPY) 1 HL 0
XY 1
The zero flag is set according 1o the dala
pointer incremanl operalion.
Exchanges the conlenls ol the accumulator with
the contenls ol tha memory localion specified
by Yo and decrements tha lower nibble of the
comespending memory location data pointar,
; . (AC) — [M{reg), Register 19
XA rag, D | Erchange AC win Miegh than 1 o |y o | g a1 01| 2 DAL ORI-te I
4 7Y « (DPY) - 1 HL b
XY 1
The zero fag is set according lo the data
peinlgr decramant operation.
1 lofals oo Exchanges the contenls ol the accumufator with
XADR i8 Exchange AC with M direct e leletnlolyl 2 (AT} « [Mlig)] the conlents of the memory location specified
B B L B B B by immediate data I to f7
. ) - Loads immediata dala (4 to Iy into register E,
LEAI B 'a"f“ £ and AC wih immadale | | ) AR 2 i '7' I6| '5| " and immediste data Iy 10 13, inlo the
ala Tl latla]h 1 0 v 32110 accumulaler
Loads the upper nibble of the memory location
specified Dy tha program counter (the lowar 8
RTAL Paad ke do fom gregam | g | ¢ g [ |5 [o|1]o) 2 ]Eac e pompen E ACH | bis an ropacad by the conlunts of regate €
and the accumulator) into register E, and the
upper nibble, inlo the accumulator
Loads the upper nibble of tha memery location
specified by the program counler [{the lower @
RTBLP gg‘ﬁ ::b‘e da'la lromparogr;mps o|l1|lo]1j1]o]ofo 2 Ecﬁ:C‘)t] and § o [ROMPCH. bils are replaced by the contents of register E
en outpul to an . and the accumulalor) inlo port P4, and the
upper nipbla, into port F§
Data peinter instructions
. Clears the contents o the upper nibble ol data
Wz s | Load OPH wih zero end ORL 15 |y |y | o |ig | lp 1 [t | 1 |OP e 0.DPL e g2t o | ponter DPUL ant loads immadiale doia lg fo Iy
with immediale ¢ala inte the Tower nibble of data poiniar DRHL
. . : iPl1lalo]r {1 {t]1 Loads immadiate data Iy ‘o 13 inle the upper
LHI ié Load DPH with immediale dala ololololulnm]ln|w 2 DPH &« 1313 1 tn riotla of data pointer DFHL
. - . tfralot o Loads immediale data Iy to 13 into the lower
LLI id Load DPL wilh immediate data olololt|m]leln|e 2 fPLe=l3lzhip ribble of data pointar DPHL
LHLI B Load DPH, DPL wilh immediate | 1 | t JO |0} O o 2 EPH « l7 g 15 14, Loads immediale data Ip to 17 inle the data
data Il s szl DOLe—lalz2 Nt la pointer DPHL
LYY i8 Load DPy, DPy with immediate | 5 {1 {C OO ]CYy1 [0 2 DRy « 17 Ig 15 14, Loads immediake data lg %6 7 into the auxiliary
! data Pl (s lulnleln]w D3y I3 b2 I} Yo data pointer DPYY
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Instruction code

Mnemonic Opetation D plolololo Cycles Notation Description 5'}::;'
7 514321 ]
X Ingrements the contenls of the lower nibble of
L Ingrement DPL o3 gl1{ofo]of1 ! DP_ « {DP) + 1 dala pointer DPUL by 1 2F
Decrarments the contents ol the lower nibble ol
0L Decrement DP|_ 0 1]lotojofo]1 1 DP_ ~ (DR -1 data poiler OPHL by 1 ZF
Incremenls the contants of he lower nibble of
4 Inctément DPy 0 oftr]ofo] | 1 DPy «— (DPy) + 1 audliary daa pointar DPYY ZF
Dacremenls the contents of the 'ower nitbla of
oY Decremant DAY 0 tfejojolt ! OPY «— {DPY} - auxiiary data pointer DPXy z
1 pjlo] | 1 1 Copies tha conlents of the accumulator into the
TAH Transler AC to DPy 1 1 tjojojofo 2 CPH — [AC) upper nibble ¢l dala pointer DPHL
1 clo| v || Copies the conlenls of the upper nibble of data
THA Trensler DPH 1o AC 1 tjejejojoj]o 2 AC & (DPH) pointer DPHL into Lhe accumulator ¥
Exchangas the contants of the aceumulator with
XAH Exchange AC with DPH 0 plojoejejege 1 (AC) ~ (OPH) the conlanls of the upper nibble of dala pointer
DPHL
1 c|lo]1 Y1 1 t Copias the contents of the lower nibble of dala
AL Transter AC to DPL 1 1 1tyoecfo] 2 DL «— (AQ) painter OPHL into tha accumulalor
1 clo| 4 1 1 Copies the contents of the accumulalor inlo the
TLA Transter DFL to AC | 1lelole]e|sf 2 |A=ERU lowar nibble of ¢ala peinter DFHL F
Exchanges the contants of the accumulator with
XAL Exchange AC with DPy ¢ ojofojofo] ' IAC) — (DPL} the contents of the lower nibble of dafa pointer
CPHL
1 aloefr v |11 Copies the conlenls of the accumulalor into the
TAX Transter AC to LPx ' vlalolo]1]ey & |DPx=tC Upper nibble of suxiisty das peintar CPYY
1 glofjtr|r]1]1 Copies the contents ol the upper nibble of
XA Transter DPY lo AC 1 t{ajolotp1|o 2 AC & (DRY] auxiliary data pointar DPXy inlo the accumulator ¥
Exchanges the contents of the accumulalor with
XAX Exchange AC with DPy ) slejoqo]tr]o ' [AC) ~ (DP¥) Iha contents of the upper nibble of auxiliary
data pointer DPYY
1 plo|t {11 Copies the contants of the accumulator inte the
TAY Transter AC ta DRy 1 1 tjo]olt 1 2 DPY — {AQ) lower nibble of auxiliary data pointer DPxy
1 oot |1 ]1]1 Copies the conlsnts of (e lowsr nibble of
YA Transler DPY 1o AC 1 tlojolof1 1 z AC & (0PY) auxiliary deta pointer DPxy into the accumulater I
Exchanges the contants of the accumulalor with
XAY Exchanga AC with DPy 0 olelo|o]1 |1 1 {AC) + (DPY) the conlants of lhe lower nibbla of auxiliary
data pointer DPyy
Flag instructions
SFB n4 Set flag bit 0 111 ; 2 :' 2 1 Fnoe= 1 Sats the fleg specified by np lo a3
RFE n4 Reset flag bit 0 1 : g :' ; 1 Fn e« 0 Claars the flag specified by rp to my ZF
Jump and call Insiruclions
PP plp Jumps within Lhe same bank to the address
1 1 lolq1]1 P13, 12 « BCI3, 12 spacilied by 1he program couner {the lower 12
JMP addr | Jump n the current{ bank p PIPl1]o g g 2 PCH‘ w0 p Ilo P bits are raplaged by immediate data Pg b
7 s|a4|P]|P o8- o Py1). After a bank instruction, PC12 ts
alz2 ]! o complemaniad.
Jumps within the currenl page to the addrass
JPEA Jump o e address stored &1 | tlofolr 1] 1 Tzc 113 ;gaml";gam‘—a F:T?I'E) specified by the program counlar [t lower @
E and AC in the current paga PEY 1o 0 ._ (AC) ' bils are raplaced by the contents of register E
and the accumulator)
p
o ol1laly e PC13 and 14 « O,
; ] PCI0 16 0 & Pig o Py, Galls a subrouline at the address specified by
CAL addr | Call subrouting F L g ?lp 2 MA(SPY «— (OF, 2F, Py to Pig
? s1ef3 2] PC13 1o 0, 5P « (SP} — 4
PC13 10 6 PCY 10 0 + ©,
CZP addr Call subrouting in 1he zaro ' v o [ 2 2 PCS to 2 « F3 1o Fp, Calls & subrouting within page 0 of bank O at
page {2110 Ma{SP) «— (CF, ZF, the address spetified by Pg 16 P3
PC12 to 0), 5P « SP = 4
BANK Changa bank [\ 2 R T O T N I O O 1 Changes memory bank of registar bank
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Insiruction code

. ) . - Stalue
Mnsmenic Oparalion clelololololo]|D Cycles Holalion Description flags
Tle |5 |é|3|2]1]¢
Pyshas tha contents of the regislar specified by
i and i1 onto tha stack and decrements the
slack pointer by 2
Register 1] ']
1t fofjofr )] M2(SP) — (rag), HL Q [+
PUSH reg | Push reg on M2(SP) 1| s 1 vl luliolo 2 P o (SF) - 2
XY 0 1
AE 1 +]
Megal 1 1
Increments the §tack pointer by 2, pops the
contants ¢fl he stack and moves the contents
ink the register specilied by ip and iy
Register I [
tlr ool st 5P — (SP) + 2, HL 0 [
POP reg Pop reg oft M2(SP) tfv ]t tel1di]ielo 2 rog — [M2(SP]
Xy [ 1
AE 1 ]
Iliggal 1 1
SP «— (5P} + 4, Ralurns from & subrouting or an interrupt
RT Raturn from subroutine gl oefrpt]1]o]e 2 PC [qup”', sarvice roulino, bul does not rastore the stale
ol the zaro and carry flags
SP «— (5P} + 4, Returns from & subrouling & an inlgrrupl
ATl feturn from interrupt subrouline ofjojofrr]ro]t 2 PC « [M4{SP)], CF, service rouling, including the state of the zero IF, CF
ZF « [M4{SR)] and carmy flags
Branch Instruclions
| , 0 | ofoluln Tesls the bit specified by immediata data f
. PC? o 0 «— P7 Pg P5 Pa Pa | and 1y of the sccumulalor and, il set, branches
BAZ addr | Branch on AC bil PYPIRIFLPL2LP]? 2 Po Py Pp it {AC, ) = 1 within the same page 1o the address specified
7T{6 |5 4132 1 0 by Po o P7
vlolol v eloln|e Tests the bit spacifed by immodiale dala tp
BNAE . PCT t6 0 « Py Pg P5 Py P3 | and ty of the accumuiator and, it not set,
addr Sranch on no AG bit PIPIRIP[F|P|P|® 2 P2 Py P it {AC, ) = 0 branches within the same page to the addrass
A T 2T O B - R I tpecified by P lo P?
tlaleltfelv]ulw Tesls he bil specilied by immediale data 1
§ PC7 10 0 « Py Pg P5 P4 P3 | and 1y of memory location HL and, if sef,
BMI2 adr | Branch on M bi PLPIPIPPLP PP 2 Pa Py Pyl MHL), 2] = 1 branches wilhin the same page to the address
Tlefspe)a|e]r)e speciied by Pg to Py
tdeleltlel i ]ule Tests the bit specified by immediale dala i
BNMI2 . PC? Io 0 « Py Pg Pg Py P3 | and ty of memory location HL and, il not set,
addr Branch on no M Gt 54 B B B RE R z Pa Py Po it [M(HL), 2] = 0 branches within the same page 1o tha address
A RAEN RN EREN RN specified by P to P7
Tests the bit specified by immadiate dala lo
and 1y of the port specilied by the contents of
LI T+ T O I I O ) the lower nitble of data pointer CPH| and, it
BRI2 addr | Branch on pot bi ele|r|ele|r|rP|r| 2 {f08 'iT[PP[’DFF,’G} PgIF:‘ 73 | sat, tranches witin the samo page 1o the
7lsls{alalz]l1]e 271k Lk addrass spacilied by Po to P7. When lollowad
by bank instrutions, the intornal control regisiers
are also valid {read-only registers),
Tests the bit specified by immediale dala iy
and 11 of the port spacified by the contents ol
tlojolt]rjolulw the lower nibble of data poinler DPHi. and, if
E:;E Branch on no por b PI{P|P|P|P|P]|P]|PF 2 :C:’P"JF? ‘1?[::(7[);6) Pg] P_‘ 0P3 nol set, branches within the same page to the
716 ls]alalz|1]o 2F1Fo Lh address specified by Pg 1o Py. When followad
by bank instrucons, lhe intermal conlrel registars
are also valid (read-only regisiars),
LA T T T O T O Tasts the cary fag and, il set, branches within
BC addr | Brench on CF plelp|rplr|rfr|a| 2 [PBC700 < P7PsPs PPl "o sago to the addrass spocified by Po
P2 Py Pop it {CF =1
1|5 ]a3fa]t]ao t& Py
tjpejef vy fe]o Tests the cary flag and, il nel sel branches
8NC addr | Branch ¢n no CF P|lP|P|P|P|P|P]|P 2 EETP:O PGD‘F((P:IF-']T(;JS Pe P3 wilhin the same page 1o the address specilied
vle|s|afa]|2]1]o0 by Po o Py
1y fe et Tests the zera fag and, it set, branches within
BZ addr Branch on ZF plplP|PiP}P]|P]|F H AC? 1o 0 b Pz P Ps Py P the same page o the address specified by Po
Pa Py Pgif (ZF] = 1
v)e|s[4]ala]r|o o P7
t]jelajpt ot Tests the zarp flag and, it not sel, branches
BNZ ador | Branch on no 2F plelrlr]r|r]rir} = ';g’P“ P°0'; (;g) P65 P4 73 | witin o sama page to the sdcross specilod
rie|s|elalalr]|e ! by Po to P7
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Imtruction code

. . . Status
Mnemonic Cpeoration olo oD ol o Cyclos Notation Description Pags
T|6|S5|4|[3]2]|1 0
N BN BN N R B PC7 10 0 « P7 Ps Ps Py P Tas!s tho fiag specified by ng to n3 and, if sel,
BFn¢ addr | Brancn on fiag bit plrlrirt BB AR 2 1espimgi (F:) 878 7473 | branches within tha same page lo the acdress
71654 27 ro specified by Po 1o Py
a2 1 0
BNFn¢ tdefs o]t {"(" PCT 1o 0 F7 Pg Pg Py P Tesls the flag spacified by np 1o n3 and, i not
addr Branch on no flag bit PIP|P]P s 5 |', g 2 Pa Py P ‘;(F:) _Eu 5 P4 P3| gt tranches within the same page lo the
116 |51¢ alali o 2 Fre addross specified by Po to Py
Input and outpul instructiens
Loads the conlanis of input port PO into the
PO tnput porl 0 to AC olof|l1r]jojofole]o 1 AC +— (PO} aceumulalor ZF
Loads the contants of the inpwt port specified
12 Input port o AC aljofjr]19]jo]! 1 (0 1 AC « [P{DPL}] by the contents of the lower nibble of dala ZF
pointer DPHL into the accumulater
Loads tha contents of the input port specified
(PM Input port 10 M glojoft|sjo]o] 1 M{HL) « [PiDPLY by the contsnts ol the lowar nibbla of data
pointer DPHL into mamary location HL
. i i t{ajof 1 1 1 . Loads the conlanis of the input port spacified
IPDR 1 Input pot lo AC direc ol lealmw|nle] @ |4 Pl by immediale data Ip to i3 infc the accumulater | &
Input ports 4 and 5 1o E and 1 1 [N 1 1 1 Loads the conlents ol input ports P4 and PS5
IP45 AC, respactivoly f1trjofj1jojr]o]e 2 E « [Pl AC « [PIS) into register E and the accumulator, respectively
Loads the contents of tha accumulater inlo the
QP Outoul AC 1o port elofjr]ofjofr]ofn 1 PIDPL) « (AC) output porl specified by the contents of the
fower nibbla of data pointar DPHL
Loads the contents of memory locaion HL into
oPM Quiput M 1o por sle o1 [r]o]1]0O 1 P(DPL) « M{HL)] lhe output porl specified by the lower nibble of
dala pointer DPHL
. 1 1 0|0 1 1 1 1 . Loads the conlents of the accumulator inlo the
OFDR iy Quiput AC to per ditect olv 1|1 fiafrln]lw 2 Pli4)  tAC) cutpul porl specified by immediate data lg to 13
Outpul E and AC to ports 4 1]l1jofo] ] 11 Loads the conlents of register E and lhe
OPes and 5, respectively tl1]ol1]oelr]e]n 2 P} — (B P« (A0) accumulator into ponts P4 and P5, respectively
Sels the bit specified by immediale data 10 and
5PB 2 Set port bit pfolojor{eln]|tw ! {P(DPL), 12) «~ 1! 11 of the output port specified by the lower
nibbla of data pointar DPH_
Clears the bit specified by immediale data tgy
RPB 12 Resat porl bil glo|lr]o|s ot} 1 [P{OPL), 2] ~ O and 11 of the oulput pert specilied by tha lower | 2F
nibbla of data poinier DPHL
. - . ol1}o] Takes the logical ANO of the contents ol the
ANDPOR | AND pot wil immedizte data | 1 | 1] 0060 ptp|olp| 2 |FF2E Po) = [PRa 1o O + | i oacilied by Po 1o Py with immedate data | ZF
- P P RN Ee a2 )10 AR lo to I3 and loads the result into the port
- . ofl1|jo]e Takes the logical OR cof the contenls of the
3"’;2;‘ agnpg;p‘:"'" mmodiste dsta | L LN O plplp | g |PRIERI PR O+ 1 port soeciiod by Po lo Py with immediale data | ZF
g Bl lala] |0 3100 I to 13 and Yoads the result into the port
Timer control instructions
Writes the contents of memory locations HL and
WTTNG Writ 1imer 9 tlejejo]ryolt]o 2 TIMERD + [M2(HL)] and {AC) | HL + 1 and the contenls of tha accumulalor
info the timer Q reload register
. 11 foefo]r 1]t Wriles the conlents of register E and the
WTTM Wite tmer 1 1111 I 2 TIMERY « (E} and (AC) accumulator into the timer O reload ragisler
Reads the contanis ol tha timer C counler inlo
ATIMO Read timaer 0 t{1jojo]r et | 2 Me(HL) and AC « {TIMERY) memory localions HL and HL + 1 and the
accumulaler
1t jojoafr | Raads the conlents ol the limer 1 counter into
AT Fload umer 1 EEEEREEERERERE 2 | Eand AC — {TIMER1) register E and the accumulator
5 1 1 [N ] 1 1 1 1 - ;
STARTO Start timar ¢ ilalslelel st 2 Start tmer O countar Starts the tmer & counter
- 1 1 a 0 t 1 1 1 . ,
START! Start imar 1 ttrdlatolele by 2 Starl limer 1 counter Starts the timer 1 counlar
1 1 0|0 1 1 1 1 " .
STOPg Stop timer 0 P T I PR T T I O 2 Slop timer O counler Stops the timer O counlar
1 1 ol 1 1 1 1 . "
STOPY Stop timer 1 I B I P 1 1 2 Stop timer 1 countar Slops the timar 1 counter
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Imatruction code

. , . s Status
Mnemonic Operation ololololonlo Cycles Notation Descriplion flaga
5le)a]2|1]0
Inlerrupt control insiructions
MSET 5 01lo 1 1 Q 1 .
l Inlerrupt Master Enable flag olrlolelale 2 MSE «~ 1 Sets the interrup! mastar enable llag
Resel Interrupt Master Enable ojo] v .
MRESET llag olilelelaoln 2 MSE + D Clears the inlerrupl master enable flag
Takas the legical OR of the interrupl mask with
0 [ 1 1 Q 1 . immediate dala g le 13 and, for bits thal are
EH it Enabla interrupt HIGH ol v |ulelnle 2 EDIH « (EDIH} + i4 sat, anables the correspanding potive-HIGH
interrupts
Takes the logical OR of the interrupt mask with
. [ 2N I I T R O I . immediate dala I lo 13 and lor bils that an
Bl i4 Enable interrupt LOW ofelalmlnln 2 EDIL « (EDL) « i4 sat, enables tha corresgonding active-LOW
intarrupls
Takes tha logical ANG of the inlarrupt mask
. ‘ . ofol11]o]t - with the 1s complemant of immediate dala ly to
DIK is | Disadle intarrupt HIGH o1 wle|n|gl 2@ |EOW « (EDH - I3 wnd. for bils that are sel, disables the r
camesponding aclve-HIGH interrupts
Takes the logical AND of tha infarrupt mask
. . . cloj1]t]o]1 - with the 15 complemant of immediate data lg lo
DIL ia Disabla interrupt LOW ¢clolunlelnln 2 EDIL « (EOIL) - i4 I3 and. for bils that are set, disables the ZF
comasponding aclve-LOW inlerrupls
) cjof1 |1 1 1 Writes the conlents of ragister E and the
WTsP Vit 3P 0 1 1140 1 o 2 P« (B} (A0) accumulalor inlo the stack poinfer
cjoj1 (B 1 Reads tha contanls ol the slack pointer inty
RSP Reed 5P [ 1 1 Q 1 1 2 E AC « (5F) regisler E and tha accumulator
Standby control Instructions
cl|o 1 1 1 |
HALT Halt e 11 1 1 | 0 2 Hal Selects halt mede
HOD | Hold S B IR I I A IR PP Sefects hold mode
[ N T R I TR IO I
Serial inputfoutput conlrel inslruclions
STAATS | Start sarial 110 ‘f g : 1 1 c‘; 2 | sTaRT S0 Starls sarial inpuvoutoul opsration
) . clol v s Writas the conlenls of register E and the
WISIO | Wrile serial 1O BEEERERERE 2 | S0+ (B and (AC) accumulator into the serial inputioutpul porl
. oo |1 1 1 1 Reads the serial inputioulput por into register E
RSIO Read serial VO M S IR T A I 2 E and AC « {SI0) and o sccumulater
Miscallaneous Instructions
NOP No operaticn olojlo|ofo|0 1 No operalicn No aperaticn for cna cycla
P IR | 1 1 1 Selacts the memory bank specified by
S6 i2 Sefocl bank olofo o)y | # [PE@R2«lth immadiate data Iy and Iy

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

M Anyone purchasing any products described or contained herein for an above-mentioned use shall:
@ Accept full responsibility and indemnify and defend SANYO ELECTRIC CO., LTD,, its affiliates, subsidiaries and distributors and all their
officers and employees, joinlly and severally, against any and all claims and litigation and all damages, cost and expenses associated

@

with such use:

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

B |nformation (including circuit diagrams and cireuit parameters) herein is for example only; it is not guaranteed for volume production. SANYO
beligves information herein is accurate and reliable, but no guarantees are made or implied regarding its use or any infringements of

intellectual properly rights or other rights of third parties.

This catalog provides information as of October, 1995. Specifications and infermation herein are subject to change without notice.
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