Ordering number EN4457]

CMOS LSI
No.4457 ]/ LC66562B, 665668

12 and 16-kbyte on-chip ROM capacities
CMOS 4-bit single-chip microcontrollers

Overview Package Dimensions

The LC66562B and 66566B are CMOS 4-bit  ynir mm

microcontrollers that integrate in a single chip all the 3071-DIP64S
functionality required for control applications, including
ROM, RAM, T/O ports, serial interfaces, comparator

inputs, three-value inputs, timers, and interrupt 64 B
functions, The LC66562B and 66566B are provided in A0 AN a0Ra0aAAnAR0N T_
LC66566A series. Qe
T

The LC66562B and 66566B differ from the earlier -®- L
LC66566A series in the power supply voltage range and  TU OO oI TUUI U 0T UTU O T 0 0 0000 32
certain other electrical specifications. 3 57.2 0

. T .
Features and Functions s
* A 12- or 16-kbyte on-chip ROM capacity, and an e

: 095 048 K

on-chip RAM capacity of 512 by 4 bits
* Support for the full 128 instruction LC66000 series
instruction set
Fifty four I/O ports
» Two 8-bit serial interfaces (that can be connected ina 44 59-QFPB4E
16-bit cascade format)
Instruction cycle: 092 10 10 us 310 5.5 V) } 17.2
Powerful timer and prescaler functions | 160 1.6 1
— 12-bit timer based time limit timer, event counter, L0, 0.8 1. 09'_5"“"
pulse width measurement, and square wave output
functions
— 8-bit timer based time limit timer, event counter,
PWM output, and square wave output functions o~
— 12-bit prescaler based time base function
Powerful 11-factor 8-vector interrupt system
— External interrupts: 6 factors, 3 vectors .
— Internal interrupts: 5 factors, 5 vectors
Flexible I/O functions
— Comparator inputs, three-value inputs, 20 mA
drive outputs, 15 V breakdown voltage, pull-up/
open drain option switching
« Runaway detection function (watchdog timer) option
+ 8-bit I/O functions
« Low power functions using halt and hold modes
» Packages: DIP64S, QFP6AE
» Test and evaluation ICs: LC66599 (evaluation chip) +
EVA$50/800-TB665xx
LC66E516 (built-in EPROM
microcontroller)
LC66P516 (built-in OTPROM
microconiroller)
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LC66562B, 66566B

Pin Assignment
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Series Organization
Product no. Pin count ROM capacity RAM capacity Package Features
LC66304A/06A/A08A 42 4 W6 k/8 KB 512 W DiPa2s QFP48E Normal version
LC66404A/406A+408A 42 4 6 k/8 kB 512 W DIP425 QFP48E 4.0 o 6.0 V/0.92 ps
LCE6506B/508B/512B/5168 64 6 k/8 k/12 k/16 kKB 512 W DIP64S QFPG4A
LCB6354A/356A/358A 42 4 k/6 k/8 kB 512W DIP42S QFP48E Low voltage version
.C663545/356 5/3585+ o a2 4 /6 k/8 kB 512W QFP44M 2.21055V/392ps
LCBE556A/558A/56 2A/566A 64 6 k8 k/12 k/16 kB 512 W DiP64S OFPBaE
LC66354B/356B/358B* 42 4 /6 k/8 kB 512 W DIP42S QFP48E Low voltage high speed version
LC66556B/558B* 64 6 kB k s512W DIP64S QFPB4E 3.0 55V/092 s
L.C66562B/5668 64 12 k/16 kB 512 W DIP64S QFPB4E
LCB6E308 42 EPROMB kB 512 W DIC428 {window) QFC48 (window) | Window and OTP versions for
LCEEP308 42 OTPROM B kB 512 W DIP42S QFP48E testing and evaluation
LCBBE408 42 EPROM 8 kB 512W DICA2S (window) QFCA8 (window) | 450553 VI0.92ps
LCB6P408 42 OTPROM 8 kB 512 W DIP42S QFP48E
LC66ES18 64 EPROM 16 kB 512 W DICB4S (window) QFCE4 (window)
LCE66P518 64 OTPROM 16 kB B12W DIP&4S QFPB4E

Note: * Products market with an asterisk are under development.
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L.C66562B, 665668

System Block Diagram
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Ditferences between the LC66562B/L.C66566B and the LC66516B Series

LC665168 series
Parameter {including the EVAB50/800-TBBE5XX toals) LCe6562B, 665668

System leve! differences 65536 cycles: About 64 ms at 4 MHz (Teyc = 1 ps) | 16384 cycles: About 16 ms at 4 MHz (Tcyc = 1 ps)
+ Hardware waiting time for clearing hold mode
+ The timer 0 value on reset The value FFQ is loaded The value FFC is loaded

{including the value after clearing hald mode)
Feature ditferences LC66512B, 5168 3.0155V/0.9210 10 ps
= Operating power supply voltage/operating 401060 V/0.92t0 10 ps

speed LCBEES16, P516

451055Vi0.92t0 10 ps

+ An RC oscillator cannot be used with the LC66562B and LC66566B

« In addition there are differences in output currents and comparator input voltages.
For details, refer to the LC66516B, LC66E516, and LC66P516 catalogs.
Special care should be exercised with respect to these differences when using the LC66ES516, and LC66P516
evaluation products.
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L C665628B, 665668

Pin Description

Value on
Pin s} Function Output driver type Options reset
P00 1O | 17O ports POO 10 PO3 Pch: Pu MOS type + PuMOS attached or Nch OD | High or low
P01 « Input and outputin 1 or 4 bit units Nch: Low sink current type output (option)
Po2 « POD to P03 have halt mode control functions + Output ievel on reset
P03
P10 O | VO ports P16 to P13 Pch: Pu MOS type » PuMOS attached or Nch OD | High or low
P11 « Input and output in 1 or 4 bit units Nch; Low sink current type output {optlion)
P12 + Qutput level on reset
P13
P20/SI0 110 | 1O ports P20 to P23 Pch: CMOS type = CMOS or Nch CD output High
P21/500 « Input and outputin 1 or 4 bit units Nch: Low sink current type
P22/SCKO » P20 is also used as the sesial input SI0. Breakdown vollage of
P23/INTO P21 is also used as the sedal output SO0. +15 ¥V on Nch OD
P22 is also used as the sesal clock SCKO.
« P23 is also used as the INTO interrupt reques?, the
timer 0 event count, and the pulse width
measurement inpuls
P30/INTT | 11O | 7O ports P30 1o P32 Pch: CMOS type « CMOS or Neh OD output High
P31/PQUTO = Input and output in 1 or 3 bit units Nch: Low sink current type
P32/POUT1 » P30 is also used as the INT1 interrupt request Breakdown vollage of
« P31 is also used as the square wave output from +15 V on Neh OD
timer O
+ P32 is also used as the square wave oulput and
PWM output from timer 1
P33/HOLD 1 | Hold mode controf input
» Hold mode is set by a HOLD insteuction when
HOLD is low
* In hold mode the CPU is restarted by setting the
HOLD inpu! high
+ This pin can be used as input port P33 along with
P30 to P32
* When the P33/HOLD pin is low, the CPU will not
be reset by a low level on RES.
Therelore, applications must not hold the
P33/HGLD pin low when power is first applied.
P40 11O | 17O ports P40 1o P43 Pch: Pu MOS type * Pu MCS altached or Nch OD | High
‘P41 » Input and output in 1 or 4 bit units Nch: Low sink current type output
P42 » Input and output in 8 bit units when used in
P43 conjunction with P50 1o P53
* ROM data output in 8 bit units when used in
conhjunction with P50 to P53
P50 WO | 17O ports P50 10 P53 Peh: Pu MOS ype * Pu MOS anached or Nch OD | High
P51 » Input and output in 1 or 4 bit units Nch: Low sink current type output
P52 + Input and output in 8 bit units when used in
P53 conjunction with P40 10 P43
» ROM data output in 8 bit units when used in
conjunction with P40 1o P43
P&O/SIH 11O | 170 ports P80 to P63 Pch: CMOS type » CMOS or Nch QD cutput High
P&1/5O1 + Input and outputin 1 or 4 bit units Nch: Low sink current type output
Pe2/SCK1 » P80 is also used as the serial input S11 Breakdown voltage of
P&3/PINT * P81 is also used as the seriaf output SO +15V on Nch QD
« P62 is also used as the serial clock SCK1
« P63 is also used as the event count input to timer t

Notes: PU MOS attached: Qutput pina with a pull-up MOS transistor

CMOS output:
OD output:

Complementary output
Open drain output

Continued on next page.
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LC66562B, 665668

Continued from preceding page.

) Value on
Pin Vo Functicn Output driver type Options resel
P70 O | Output orly ports P70 to P73 Pch: Pu MOS type + Pu MOS attached or Nch High
P71 » Output in 1 or 4 bit units Nch: Low sink current type OD output
P72 » The fatched output values are read in by input Breakdown voltage of +15 V
P73 instructions on Nch OD
P80 O | Output only ports P80 10 P83 Pch: CMOS type « CMOS or Peh OD output High or low
P81 » Qutputin 1 or 4 bit units Nch: Low sink current type = Qutput level on reset {option)
Pa2 « The latched output values are read in by input
P83 instructions
« Peh QD output option available
Po0/INT2 10 | 11O ports P90 to P93 Pch: CMOS type » CMOS or Nch OD output High
P91/INT3 + Imput and outputin 1 or 4 bit units Nch: Low sink current type
P92/NT4 » P90 is also used as the TNT2 interrupt request
PO3/INTS - P91 is also used as the INT3 interrupt request
» P92 Is also used as the INT4 interrupt request
* P33 is also used as the INTS interrup! request
PAD O | Output only ports PAO to PA3 Peh: Pu MOS type + PuMOS attached or Nch High
PA1 » Output in 1 or 4 bit units Nch: Low sink current type OD output
PA2 » The latched output values are read in by input Breakdown vollage of +15 V
PA3 instructions on Nch CD
PBO O | Output only ports PBG to PB3 Pch: Pu MOS type = PuMOS attachec or Nch High
PB1 » Output in 1 or 4 bit units Nch: Low sink current type QD output
PB2 « The latched outpul values are read in by input
PB3 instructions
PCO 11O | 170 ports PCO 10 PC3 Pch: CMOS type = CMOS or Nch OD output High
PCA « Input and output in 1 or 4 bit units Nch: Low sink current type
PC2/VREF0O = PC2 is also used as the VREFO comparalor
PC3/VREF1 comparison voltage pin
« PC3is also used as the VREF1 comparalor
comparison voltage pin
PDO/CMPO | | | Inputonly ports PDO to PD3 Normal
PD1/CMP1 » Can be swilched in sofiware to function input
PD2/CMP2 as comparalor inputs.
PD3/CMP3 The PD0 comparison voltage is VAEFO.
The PD1 to PD3 comparison voltage is VREF1.
Comparators are specified in units of PD0, PD1
(PD2, PD3).
PEO/TRA ! | Inputonly ports Normal
PE1/TRB » Can be switched in software to function as input
three value input ports
QOSC I | System clock oscillator pins. » Selection of ceramic oscillator
Q8sC2 O | When an external clock is used, leave OSC2 open or external clock
and input the clock signai 10 OSC1.
RES I | System reset input pin
» The CPU is initialized when P33/HOLD is high and
RES is setto low
TEST I | CPU test pin.
Always connect this pin to Vgg during narmal
operation.
Voo Power supply pins
Vss

Notes: PUMOCS attached; Output pins with a pull-up MOS transistor

CMOS output:
OD output:

Complementary autput
Open drain output
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User Optlons

1. Ports 0, 1, and 8 output level on reset option

The output levets for the /O ports 0, 1, and 8 in 4-bit sets can selected 1o be either of the following two option.

Option

Conditicns

High level output after reset

The 4 bits of each of ports 0, 1, and B as a set

Low leve! output after reset

The 4 bits of each ot ports 0, 1, and 8 as a set

2. Qscillator circuit options

Option

Circuit

Conditions

External clock

0sC)
n

Schmidt input

Ceramic oscillator

Note: There is no RC oscillator option

3. Watchdog timer oplion

The provision or exclusion of a runaway program detection function can be selected as an option.

No. 4457-6/22
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4, Port output format option

» The following two options are available in bit units for each of the ports PO, P1, P2, P3 (except for P33/HOLD), P4,
Ps, Ps, P7, P9, PA, PB, and PC.

Option Circuit Conditions
P7, PA, and PB are outpul only,

Open drain cutput
? Output data P2, P3, P8, and P9 are schmidt inputs.
E ; [nput data

DSB8
Pull-up resistor output P7, PA, and PB are output only.
i_‘O_— Cutput data P2, P3, P8, and P9 are schmidl inputs.
[ The CMOS output (P2, P3, P&, P9, and PC) and the
Pu MOS outputs (PO, P1, P4, P5, P7, PA, and PB) are
'——‘(1<]n—< differantiated by the Pch Tr's drive ability.
’D— Input data
538

» The following two options can are available in bit units for P8.

Option Circuit Conditions
Open drain output

r._a@:r Output data
258

Pull-down resistor outpu?

)_OCE‘— Output data

+ The PD comparator inputs and the PE three value inputs are selecled in software.

No. 4457-7/22



LC66562B, 66566B

Absolute Maximum Ratings at Ta = 25°C, Vgg =0V

Parameter Symbol Applicable pins, notes Conditions Rated value Unit Notes
Maximum power supply Vopmax { Vpp -0310+7.0 v
voltage
Input voltages V(1 P2, P3 (except lor P23HOLD). P& 0.3 1o +15.0 v 1
Vir(2) Other inputs =0.310Vpp +03 v 2
Qutput voltages Veur(l) P2, P3 (except lor P33'HOLD), P8, P7, PA 0310 +150 v 1
Vouri2) Other outputs 0310V +0.3 v
Qutpus current per pin lon{t) PO, P1, P2, P3 (except for P33/HOLD), P4, PS5, P6, 4 mA 3
' P8, PS, PC
low(2) P7.PA, PB 20 mA 3
—lgp(¥) PO, P1, P4, P5, P7, PA, PB 2 mA 4
-lgp{2) P2, P3 (except for PAVHOLD), P8, P8, P9, PC 4 mA 4
Total pin current Elonl1) P2, P3 (except for PAVHOLD), P4, PS, P§, P7, P8 75 mA 3
Dlonl2) PO, P1, PS, PA, PB, PC 75 méa, 3
~Eloe(1) | P2, P3 (except for P33HOLD), P4, P5, PG, P7, P8 25 mA 4
~Elsp(2) PO, P1, P9, PA, PB, PC 25 mA 4
Maximum power dissipation | Pd max Ta =-30to +70°C DIP&4S 600 (430) mw 5
{QFPB4E)
Qperaling temperature Topr -30 1o +70 °C
range
Storage temperalure Tog =55 to +125 °C
range
Notes: Applies to open drain output specilication pins. For oulput specilications other than open drain, the ratings in other pin items apply.

. For oscillator input and output, up to the free running oscllation frequency is al!owed

. Output current [For pins other than P8, applies to the pu-up output and to the CMOS oulpul specifications.)
. We recommend reflow soldering as the soldering method for QFP packages.
Please contact your Sanyo sales or technical representalive for the conditions required for the use of methods in which the package itself is
directiy immersed in a solder dip bath.

1
2
3. Input current (For pin P8, applies 1o the CMOS output specificatiors.)
4
5

No. 4457-8722




LC66562B, 66566B

Allowable Operating Ranges, Unless Otherwise Specified at Ta =-30to +70°C, Vgg= 0V, V= 3.0 to 5.5V

o Ratings
) Conditions - )
Parameter Symopol Applicable pins VoolV) min typ max Unit | Notes
Operating power supply | Vpp Voo 3.0 55 Vv
voltage
Mamory retention power| Vpp(H) Voo During hold mode 1.8 55 v
supply voltage
Input high level voltage | V(1) P2, P3 (except for | With the output Nch 0.8Vpo 135 v 1
P3¥HOLD), P& Trolf
Viu(2) P3%HOLD, P9 With the output Neh 0.8Vge Voo v 2
RES, OSCi1 Troff
Viu(3) PO, P1, P4, P5, With the output Nch 0.75 Vpp Vo v 3
PC, PD, PE Tr off
Vin(4) PE When three value 0.8 Vpp Voo v
inputs are used
Intermediate level Vi PE When three value 0.4 Vpp 0.6 Vpp A
input voltage input used
Common mode Vemui1) PDO, PC2 When comparalor 15 Voo A
input voltage rage Veuul2) PD1, PD2, PD3, input used Vag Vpp - 15
PC3
Input low level Vi) P2, P3 {except for | Output Neh Tr off Vgs 0.2Vpp v 2
voltage P33/HOLD}, P8,
P9, RES, 05C1
Vi(2) P33/HOLD 181055 Vss 0.2 Voo v
Vi (3) PO, P1, P4, P5, Qutput Nch Tr off Vss 0.25 Vo v 3
PC, PD, PE, TEST
Vi(4) PE When three value Vss 0.2 Vgp v
input used
Operating frequency fop ¢4 4,35 | MHz
(Teye) {10) (0.92) 1 (us)
External | Frequency | fe, 0sC1 According to figure 1, .4 435 | MHz
clock Pulse Toutn Clock input to OSCH1, 100 ns
input wicth e 0SC2 left open.
condilions p— L {When the external
Riseand | tym clock input option is 30 | ns
fal time Lo selected as the
oscillator circuit.)

Notes: 1. Applies to the open drain specilication pins. However, V,,,(2) appties to P33/HOLD.
2. Applies 10 the epen drain specification pins. The CMOS output specification P3 cannot be used for inpul.

3. When PE is used for three value input, ¥,,{4), V. and V, (4) apply. The CMOS output specification PC cannot be used for input.

No. 4457-9722




LC66562B, 665668

Electrical characteristics, Unless Otherwise Specified at Ta =-30t0 +70°C, Vgs =0 V, Vp, = 3.0 t0 55 V

- Ratings
. . Conditions -
Parameter Symbol Applicable Pins VpplV) min Iyp max Unit| Notes
Input high level current | (1) P2, P3 {except lor Vin=135V, 50 | pA 1
P3a/HOLD), P8 output Nch Tr off
h(2) PO, P1, P4, PS5, P9, PC, | Vin= Voo 10| A 1
05C1, RES, P33/HOLD | output Nch Tr off
(except for PD, PE, PC2,
and PC3)
Iu(3) PD, PE, PC2, PC3 Vin = Voo, 1.0 | pA 1
output Nch Tr off
Input low level current (1) Inputs other than PD, Vin = Vss, -1.0 LA 2
PE, PC2, and PC3 output Nch Tr off
h.(2) PC2, PC3, PD, PE Vin = Vgg, -1.0 nA 2
output Nch Tr oft
Qutput high lavel Vonl1) P2, P3 (except for oy = =1 MA Vpp-1t0 v 3
current P33HOLD), P8, P8, low = —0.1 mA Voo - 0.5
P9, PC
VOH(E) PO, P3, P4, PS5, PT. PA| IOH =—50 p.A VDD -3.0 v 4
PB for = —30 pA Voo - 05
Qutput pull-up current % PO, P1,P4,P5, P7,PA, | Viy=Vgs 55 -1.6 mA 4
PB
Output low level Vo) PO, P1, P2, P3,P4,P5, | Iy =16mA 041 V 5
current P6, P8, P35, PC
‘(except for P33/HOLD)
Vol2) P?,PA PB lo, = 8 mA 15| v
Output off leakage loppi1} P2, P3,Pg, P7, PA Viy=135V 50 | pA
current loprl2) (Except for P2, P3, P6, | Viy = Voo 10 | pA
P7, P8, and PA)
lorr(3) P8 Vin = Vss -1.0 WA 7
Comparator offset Vore(1) PD1, PD2, PD3 Vin=Vggto 150 +300 [ mV
voltage Voo - 15V
Vere(2) PDO Vin= 1.5V 1o Vg 50 1300 | mV
Schmitt Hysteresis | Vi P2, P3, AES, P8, P9 0.1 Vo v
characler-| voltage 0SC1 (RC, EXT)
istics High levet | viH 0.5 Vpp 08V | V
threshe'd
voltage
Low level | VIL 0.2Vppy 05Vpp | V
threshold
voltage
Ceramic | QOscillator | fap 0OS8C1, 0sC2 According | 4 MHz 4.0 MHz
oscifator | frequency 1o figure 2
Oscillator lers According | 4 MHz 10 | ms
stabilization 1o figure 3
time
Notes: 1. For shared I/O ports, open drain output specifications, this apples when the output Nch Tr is off. Cannot be used as input pins under the CMOS

specifications.

2. For shared 11O ports with open drain output Specifications, this applies when the output Nch Tr is off. Pull-up ouiput specification ratings are
stipulated for the output current IPQ. Cannot be used as input pins under the CMOS specifications.

~N o, he W

. Under the CMOS output specifications, this applies when the output Nch Tr is off. (Aiso applies 1o P8 open drain.)
. Under the pull-up output specifications, this applies when the output Nch Tr is off.

. For P8, this applies for the CMOS output specifications.

. Under the open drain output specifications, this applies when the output Neh Tr is off.
. Under the open drain output specifications, this applies when the output Pch Tris off.

Continued on next page.
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LCE665628, 66566B

Continued from preceding page .

= Ratings
. . Conditions -
Parameter Symbol Applicable Pins VoplV) min typ max | Unit| Notes
Serial | Cycle lnput toucy SCKO, SCK1 With the timing of figure 4 0.9 RS
clock | timer and the test load ol figure 5
! Output g 20 Teve
Low level | Input tesr 0.4 s
and high
level pulse | Culput | Low 1.0 Teve
width
Riseand | Qutput | tewn 01 pus
fall time tekr
Serial | Data setup time ek 510, SN With the timing of figure 4. 03 us
input Slo, s Stipulated with respect to
Data hold time o the rise of SCKO and 03 Hs
SCK1.
Serial | Qutput delay time toxo SO0, SO With the timing of figure 4 03 | pus
output and the test load of
ligure 5.
Stipulated with respect to
the fall of SCKO and
SCK1.
Pulse | INTC high and low YioH INTC Figure 6 | - Conditions such that an 2 Teve
input | level pulse width YioL INTQ intefrupt will be
condi- accepted
lions « Conditions such that
counler a timer 0 event
or pulse width
measurement input will be
accepled
Interrupt input high Lin INT1, INT2, » Conditions such that 2 Teve
and low level pu'se Tie INT3, INT4, each interrupt will be
width other than INTQ INTS accepted
PIN1 high and low 1PINH PIN1 » Conditions such that a 2 Teve
level pulse width TpinL limer 1 event counter
input will be accepted
RES high and low asH ES + Conditions such that a 3 Teve
level pulse width tRsL resel gccurs
Comparator response time Tas PD Figure 7 20 [ ms
Operaling mode quiescent lop @p Voo 4 MHz ceramic oscillator 30 50 [ mA 1
current 4 MHz external clock 3.0 5.0 | mA
Halt mode quiescent current looracr | Voo 4 MHz ceramic oscillator 1.0 20 [ mA
4 MHz external clock 1.0 2.0 [ mA
Hold mode quiescent current | lpowown | Voo 18t55 0.01 10 | pA

Note: 1. Reset state.

No. 4457-11/22
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Flgure 1: External Clock Input Waveform
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Figure 2: Ceramic Oscillator Circuit
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Figure 3: Oscillator Stabilization Time

Table 1: Ceramic Osclillator Guaranteed Constanis

.=~ = {,2Voo

T T Vs

Capacitance: External

4 MHz {Kyocera, Lid.)

KBR4.0MS

4 MHz (Murata, Lid.} C1 = 33 pF +10%
CSA4.00MG C1 =33 pF £10%
Rd=00

C1 =33 pF £10%
C1 =33 pF +10%
Rd=00

Capacitance: Internal

4 MHz {Murata, Lid.}
CST4.00MG

4 MHz {Kyocera, Lid )
KBR4.OMES
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Application Development Tools

Program development for the LC66562B and LC66566B is performed on an IBM compatible PC running MS-DOS. A
cross assembler is available for each product. In addition, 10 assist program development, a program debugging unit
(EV A850/800), an evaluation chip board (EVA850/800-TB665XX), and evaluation chip (LC66599) and a built-in
EPROM microcontroller (LC66ES16) are available.

LCE'EEﬁ'I 6_ 64-pin plug

LC66599

Evaluation chip

board \
\‘\ (EVABOO/B50-

\11\&& TB&65XX)
Debugging unit

User application board

1. Program Debugging Unit (EVA850/800)

(EVAB00/850)

Hosl contrel program,
cross assembler

Personal computer
(CS: MS-DOS)

Structure of the Application Development Tools

This is an emulator that provides an EPROM writing function and a function for serial data communication with external
equipment, such as the host computer, It supports machine language application development as well as program
correction and debugging. It provides program breaking, stepping, and tracing as its main debugging functions. Note that
the EVA850/800 monitor ROM uses the MPM665XX,

2. Evaluation chip board (EVAB00/850-TB665XX)

The evaluation chip board takes the control signals and ports oulput by the evaluation chip to a 64-pin connector, and
coverts them to a pin layout identical to that of mass produced chips. The evaluation chip board has jumper cables for
option and state seitings that allow /O formats and functions identical to the mass produced chip to be setup.

Note however thal the hold mode clear timing, and certain electrical characteristics will differ,

Jumpers
Type OSsC Reset methed User application board power supply technique
Jumper name Jumper 1 (J1) Jumper 2 (J2: RES) Jumper 3 (J3: Vpp)

Jumper setling EXT | External oscillator INT Reset on a AUN instruction from ON Supply Vg to the user application board over the
and mode (external clock) (a) the hos! computer (a) evaluation chip beard output
RC RC oscillator EXT | Resel using a reset circuiton the | OFF | Use separate power supplies for the user applica-
CF CF oscillator {b) user application board (b lion board and the evaluation chip power supply
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Switches (SW1)
Type Port 0, 1, and 8 output leve! on reset Waichdog timer setling
Switch name POS P15 P8BS wDC
Switch setting and mode ON Port 0 high ON Port 1 high ON Por: 8 high ON Watchdog timer
OFF | Port 0 low OFF | Port1low OFF | Port8low OFF | No watchdag timer

Note: RCO and RC1 must both be turned on.

Switches SW2 to SW14: Pull-up resistor option setting

» Set these switches to the on position for ports for which the pull-up resistor option is selected, and set them to the open
position when the open drain option is specified.
(SW10 — port 8 is for the pull-down resistor selection.)

» These can be set for individual port pins.

3. Cross Assembler

Cross assembler file name Corresponding machine type Programming fimitations
LC66S. EXE LCe8562B/5668 4 SBinstruction limitations
(LC6BES16/P516) » LCB65628: SBO, 5B1, and SB2 can be used
{LCeB6559) + LCBES668B: SBO, SB1, SB2, and SB3 can be used
» LCB6ES16/P516:  SBO, SB1, B2, and SB3 can be used
+ LCB6598: SBO, SB1, SB2, and SB3 can be used

4. Simulation Chip (Refer to the LC66E516 Semiconductor Development News for detatls.)

The LC66E516 is a built-in EPROM microcontroller, By using a special purpose conversion board (the W66E516DH for
DIP, and the W66ES516QH for QFP versions) commercial PROM writers can be used to write programs. This allows the
operation when mounted in an actual application to be confirmed.

« Form
The LCA6ES16 has the same pin layout and functions as the LC66562B and LC66566B.
Note however that the hold mode clear timing, and certain electrical characteristics will differ.
The pin assignment is shown in the figures below.

» Options
The options for the microcontroller to be evaluated (the port 0, 1, and 8 output levels after reset, the watchdog timer,
and the port output formats) can be specified by setting internal EPROM data values. This allows evaluation using the
same peripheral circuits as the end-product mass production board.

Pin Assignment

Window DIC64S Window QFCE4
20/510,P20 L]0 Voo
41/500/P21 P13/D7 =
A2/5CHO/P22 P12/D6 . u|§ &
A3/INTD/P23 P11/DS 583 SrElE
A4/NTT /P30 P10/D4 EgiiSsyy
AS/POUTO/P3) [55] P03/D3 ==3825>x5%
AB/POUT1/P32 [50) po2-02 CEB8sERY
HOLD/P33 [E7] POI/O1 hapancod
AT/P40 [56] POC/DO COHH -0
A8/P4| [T [55) PE1/TRB/GE
AQ/PA2 [54) PEO/TRA/ZE :3 ;ﬁf
A10/P43 [12 [£3] PR3 /CMPI/PGM 200 PAQ
AN1/PSD [52] PD2/CMPZ/PRS 290) P93/INTS
al2/P5| [14 [SH PD1/GMP Y < 28] P92/ NT4
A13/P52 [15 50] PDO/CMPO 270) P91 /INTY
P53 E PC3/VREF1 2611 FES
Si1/P80 LC66ES16  [38] po2/vReEFD LCOBES16 2500 05C2
_s01/pe1 [0 EAN] 240 0561
SCK1 /P62 18 L&) peo 23[) Vss
PIN1/PG3 20 EREEX] 220 TEST
p [@ [4] pB2 210 P/iNT2
P71 193] P L 200 Pe2
P72 ';__L PBY 190) P82
P73 EIETY] 18] PO
pw% %g__p,-‘z i 17 () PBO
P81 23] pay
P82 [#] Pao
__ ee3[E] [37] pg3/INTS
T 2P90 (2] [36] P2/ iNT4
Vee /TEST (%] pg1/iNT3
Vss 3 RES
os01 3] D7) asc
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LC665XX Series Instruction Set Overview (by function)

Abbreviations used:

AC:

E:

CF:

ZF:

HL:

XY:

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

SP:
M2(5P):
MA4(SP).
in;

t2:

Accumulator

E register

Carry flag

Zero flag

Dala pointer DPH, DPL
Data pointer DPX, DPY
Data memory

Data memory specified by the DPH, DPL data pointer
Data memory specified by the DPX, DPY auxiliary data pointer

Two words of data memory (starting at an even address) specified by the DPH, DPL data

pointer
Stack pointer

Two words of data memory specified by the stack pointer
Four words of data memory specified by the stack pointer

N bits of immediate data
Bil specification

12 11 10 01

00

Bit 23 22 2

20

Bits 810 11 of the PC
Bits 4 1o 7 of the PC
Bits 0 to 3 of the PC
User flag,n =010 15
Timer 0

Timer 1

Serial I/O register
Port

A port specified by 4 bils of immediate data

Interrupt flag

Indicates content

Transfer direction, result
Exclusive or

Logical or

Logical and

Addition

Subtraction

Take the one’s complement
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Instruction Instruction code Byte |Cycle Status
group Mnamonic D7 Dg Ds D, | Dy Ds Dy Dy | count | count Operalion Description of operation changes Notes
Accurmulator  |CLA Cloar AC 100 0|00 OO \ AC«0 Clears AC ZF Also has
manipulation {equivalenrt to LAI Q) a vertical
instructions. skip
tunction
DAA Decimal adjust 1100 (v 1 v 1 |2 2 AC « {AC}+ B Adds 6to AC ZF
AC in addition ¢c 01 0]J0110 {equivalent to ADI 6)
DAS Dacimal adjust 1 10 01}1 1 1 1|2 2 AC « (AC) + 10 Adds 10 to AC ZF
ACinsubtraction |@ 0 1 0 (9 O 1 O {equivalent to
ADI 0, DAH)
cLC Clear CF 00 11 1 10| 1 CFeD Clears CF CF
STC Sel CF g 0011 1 111 1 CF«1 Sets CF CF
CMA ComplementAC | ¢ 0 1 |1 ©¢ 0 O |1 1 AC « [BC) Takes ihe one's complement of AC ZF
1A Incrermant AC o0 ¢ 01601001 1 AC « (AC) + 1 Adds 110 AC ZE,CF
DA Decrement AC g ¢c1 o100 1 AC « (AC) =1 Subtracts 1 from AC ZF, CF
RAR Rotater AC right ¢ 00 10 00O 1 AC3 « (CF). Shifts AC (including CF) right CF
through CF ACn + (ACn + 1),
CF ¢ (ACq)
RAL Rotate AC left 0 0o0O0O |0 001N 1 ACp + {CF), Shifts AC (including CF} leh CF, ZF
through CF ACn 4 1 « (ACn),
CF « (ACy)
TAE Transfer ACI0E [0 1 0 0 [0 v 0 1t |1 1 E « (AC) Transfors the contents of AG 10 E
TEA TransferEt0 AC (0 1 ecJjo0 110 |t 1 AC « (E) Transfers the conlents of E 10 AC ZF
XAE Exchange AC 01 cJj0 1 00| 1 (AC) + (E) Exchanges the contents of AC and E
with E
Memery IM Increment M o 001|001 QN 1 M{HL) « [M{HL)) + 1 | Adds 1 Lo M{HL) ZF, CF
!'"“l"'P‘:!“‘“’" DM DecrementM [0 0 1 001 1 1 MA(HL) - [M{HD] - | Sublracts 1 from M{HL) ZF,CF
inslructions
IMDR i8 | Incremant M 1t 10001112 2 M(i8) « M(iB)] + 1 Adds 1 to M{ig) ZF, CF
direct T A [ )
DOMDA i | Decrement M Tt 19 @ j0o 0t 1|2 2 M(iay — M(ig)] -1 Subtracts 1 from M{iB} ZF.CF
direct [ A S
SMB12 | Set Mdatabit 6 o0 01 11 i1 1 [M{HL), 12] « 1 Sets Lhe bit in M(HL) specified by t;/g
AMB!2 |ResetMdatabt |0 O + O [1 1 & Ip |1 1 [M{HL), 2] « © Clears the bit in M{HL} specified by ZF
tity
Arithmetic and| AD Add M to AC coo0oOQ|O YO0 3 AC « [AC) + [M(HL}) | Adds (two's complement) AC and the | ZF, CF
comparison contents ol M{HL) and stores the
inslruclions rasult in AC
ACDR i8 | Add M direct to 1100 |v 00 1|2 2 AC « (AC) + [M(i8)] | Adds (two's complement) AC and the | ZF, CF
AC (2 P PO PR I P O PR contentis of M{iB) and stores the result
in AC
ADC Add M 10 AC 000|001 0|1 1 AC « (AC) + Adds {two's complemaent) the 2F, CF
with CF [M{HL}] + (CF) contents of AG. M(HL). and CF and
slores the resull in AC
ADI 4 Add immediale 110 01 11 1|2 2 AC « [AC) + Adds (two's complemant) AC and the | ZF
dala to AC 90 1 0 |lz Iz k lg l3. 1z 1y )g immediate dala and stores the result
in AC
SUBC Subtragt AClrom |D ¢ O 1 10 1 1 1 |1 1 AC « [M{HL)] (tAC) Subtracts {two's complemment) AC ZF,CF | SeiCFio
M with CF {CF) and CF from the contents of M(HL) 0 when
and stores the resull in AC thera is a
borrow,
and to 1
when no
borrow
ANDA And M wilk AC 0000101 v 1 1 AC ¢ (AC) [M(HL)] Takes the logical and of AC and the | ZF
than slore AC contents of M{HL) and stores the
result in AC
ORA OrMwith ACthen|0 & 0 0 |0 1 0 1 {1 1 AC « (AC) [M{HL)] Takes the logical ar of AC and the ZF
slore AC contents of M(HKL) and stores the
result in AC
EXL Exclusive or M 00 1t|0t 011 1 AG « (AC) v [M{HL)] | Takes the logical exclusive or of AC | ZF
with AC then and Lhe contents of M{HL) and stores
store AC the resull in AC
ANDM And M with AC 0 0O0C|0D 1 1 [ 1 M{HL) ¢ (AC) Takes the logical and of AC and the | ZF
then store M [M{HL}] contents of M(HL) and stores the
result in M{HL)
ORM O¢ M with AC 0 00 O0 |0 ¥ C O 1 M{HL) « (AC) Takes the logical or of AC and the ZF
then store M [M{HL)] contents of M{HL) and slores the
rosult in M{HL)
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Instruction oode

Instruction Byte | Cycle Status
group Mnamonic Dy Dg Dg D4 | Dy Dz Oy Dg |count | count Operalion Description of operation changes Notas
Arithmetic and| CM Compars ACwith |O © O 1 |0 1 1 0 |! 1 [MIHL)] + (AC) + 1 Compares tha contents ol AC and ZF,.CF
comparison M M(HL), and sets or resets the CF and
insiructions ZF llags accordingly
Magnitude
ralationship CF ZF
[M{HL}] » [AC} 0 0
[M(HL}] = (AC) 1 1
[M{HL}] < (AC) 1 0
Cli4 Compare ACwith f1 1 & o |1 % 1 1 |2 2 lia i G+ (AC) + 1 Compares the contents of AC with ZF. CF
immediatedata |1 0 1 O iy Iz | Ip Ihe immediate data I3 \o [y and sets
of resets the CF and ZF ilags
accordingly
Magnitude
alationship CF ZF
Y 0 0
I laly lp=AC 1 1
I3 12 by lg < AC 1 0
CLId Compars DP 1100|1112 2 IF e Compares OP|_with the immediate 2F
with immediate 1.0 1 1 [l Iz I Iy iHOPY = 13131 1o dala. and aither sels ZF { thoy wore
data 2F 0 aqual or clears ZF # different
#HOPY »i3laly lp
CMB12 [CompareAChit [1 1 0 O |1 1 1 1 ]2 2 IF 1 Comparas the bil specilied by the two | ZF
with M data bit P10 100y H(AC, 12) = [M{HL),12] | bits 1,41y in the contenls of AC and
ZF 0 M{HL), and either sets ZF if they ware
H{AC, 12) » [M{HL). 2] | equal or clears ZF if ditferent
Load and LAE Load AC and E o1 0 1]t 1 00| 1 AC « M{HL) Loads the oontents of M2{HL} into
store from M2{HL) EeMHL+ 1) ACand E
instructions [ a1ia [ Load AC with 100 0 (lytg lg|1 1 AC & I3l 1y 1 Loads immediate data into AC ZF Also has
immediate dala a vertical
skip
{unction
LADR 8 [LoadACfromM (1 1 0 0 |0 O O 1 |2 2 AC « [M(i8)] Loads the contents ol M(i8) into AC | ZF
direct bolg ls Ig |l3 lp Iy g
s Slora AClo M o100 (0 v o1 1 1 M{HL) « (AC) Storas the contents of AC inlo M{HL)
SAE Store ACandEto|0 1 0 1 f1 t 1 0 |1 1 M(BL) « (AC) Stores the contents of AC and E into
M2(HL) M(HL + 1) « (E) M2{HL)
LAreg |Load AC from 01 ¢ 0|1 0o 1 AC « [M[reg)] Loads the contents of M{reg} into AC, | ZF
Mireg} reg is eithor HL or XY.
reg 19
HL 0
XY 1
LAreg. | |Load AC Irom 0 1 0 O (1 0t 1| 2 AC « [M(reg)] Loads the contents of M(reg) into AC. | ZF ZF is set
Mireg) then DPL« {DP} + 1 reg is either HL or XY, Then, it according
increment reg Or: increments either DP or DPy, The 1o 1he
DPy « (DPy) + 1 relalionship between reg and 15 is rosull of
1he sama as that for LA reg. tha incre-
ment of
DP_or
DPy
LA rag, D | Load AT trom 010 110t 1|1 2 AC « [M(reg)) Loads the contents of M{reg) into AC, | ZF 2F is set
Mireg) then OPL« DPY-1 reg is either HL or XY. Then, it aceotding
decrerment reg Or decrements either GP_ or DPy. The to the
DPy « {DPy) =1 relationship between reg and tg is result of
the same as 1hat tor XA reg. the incre-
menl of
OP o
DPy
XAreg |Ewcharge ACwith|D 1 0 0 |1 1 15 0 |1 1 {AC) + [M(reg)] Exchangas the contents of M{reg)
Mireg) and AC. reg is either HL or XY.
reg [
HL o
XY 1
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Instruction code

Instruction Byte |Cycle Status
group Mnemonic D; Dg Dy Dy | Dy Dy Dy Dy [ count |count Operation Description of operation changes Notes
Load and XAreg, | |Exchange AC 0o 0|11t 2 {AC} & [M(reg)] Exchanges the conlants of M{reg) zF ZF is set
store with M{reg) then DP_« (DP) +1 and AC. reg is ailher HL or XY. Thon, according
instructions incrarnent reg On it increments either DP or DPy. The lo the
DPy & (DPy) + 1 relalionship between reg and 1, is result of
the same as that for XA reg the incre-
ment of
DP or
DPy
XAreg, D|Exchange ACwith|G 1 D 1 |1 1 1p 1 (1 2 (AC) + [M{rog)] Exchanges the contents of M{reg) zF ZF is sol
M{reg) then DPL — (DPD -1 and AC. reg is either HL or X¥. acoording
decrament reg Or Then, fi decrements sther DP| or tothe
DPy « (DPy) -t DPy. The ralationship between reg result of
and tg is the same as that for XA reg the incre:
ment of
OoP or
DPy
YADR i8 |Exchange ACwith|1 1 0 0 |1 0 0 D |2 2 (AC) « [M(iB}] Exchanges the contents of AC and
M direct Iy Ig 1 1o 413 1 1y Ig M(i8)
LEAIIB ]Load Eand AC 110 0|01 1 0|2 2 Eellglsly Loads the immediate data 18 into E
withimmediate |17 15 15 15 [ly 12 1, 1o AC e l3l3Y g and AC
data
RTBL Readtablecdala |0 1 ¢ t {1 0 1 O |1 2 E, AC « [ROM(PCh, | Loads into E and AC the ROM data
from program £. ACY) al the location specified by the PC
ACMK with the tower B bils replaced by the
contents of E and AC
RTBLP |[FAeadtabledata [0 1 O 1 |1 0 O O {1 2 Portd, 5 « Qutpuls lo ports 4 and 5 the ROM
trom program [RCM{PCh, E, AC)] data at the location specilied by the
ROM then output PC with the lower B bils replaced by
toP4, 5 the contents of E and AC
Dala and LDZi4 |Load DPy with 01 1 0 [ly Iy g1 1 DPy «0 Loads zera inta DP} and the
poinler zoro and DP with DPLelalaly o immediate data i into DP
manipulation immediate data
instructions respectively
LHI 4 Load DP}, with 110 0111112 2 DPy«I3lal g Loads the immadiale dala i4 inta DP
immediatedata |0 © 0 0 [l3 Io L g
LLI4 Load DP| with 110011112 2 DP e 13iz 11 g Loads the immediale data i into DP
immediate data 00 0 1 i3 Izl g
LHLI® |LoadDP,.DP. |3 1+ O O O O 0O O |2 2 DPy e 171515y Loads immediate data into DP, and
with immediale I lg Is g |13 ko Iy g DPLelalaty g DR
data
LXYli8 |LoadDPy,DPy 1 1 ©C O |O O 1 O f2 2 DPy 7151514 Loads immediate dala inlo DPy and
withimmediate |l 1g Is lg [l3 1o Iy o DPy 1311y Ig OPy
data
L Increment DP_ 009 1o c o011 i DP e (DP) + 1 Increments the contents of DP ZF
DL DecrementDP, |10 0 ¢t 0 |O C 0 1 |1 1 DP & (DP) -1 Decrements the contents of DP IF
Iy IncrementOPy, |0 0 0 1 |0 © 1 1 [1 1 DPy &« (DPy) + 1 Increments the contents of DPy ZF
Dy DecrementOPy O 0 1 0 {0 O 1 1 |1 1 DPy « {DPy) -1 Dacrements the contents of DPy, ZF
TAH Transfer AC to 1100y 1 1 1 }2 2 DPy « {AC) Transfers tha contents of AC into
DPy 1t 1 1|00 00 DPy
THA Transfer DP); to 10 0|7 17 1 1]2 2 AG « {DPy) Translers the contents of DPy into IF
AC 11 00000 AC
XAH Exchange AC 0100 (00001 1 [AC) e (DPy) Exchanges the contents of AC and
with DPy DPy
TAL Transter AC to 11 11 1 3 |2 2 DP_ + (AC) Trans!ers the contents of AC into DP
OPy 111 1000
TLA Transler DPto |1 1 0 0 |1 1 % 1 ]2 2 AC « (DP) Translers the conlenls of DP|_ inta ZF
AC 1 1101|0001 AC
XAL Exchange AC o100 o 1|1 1 {AC) & (DP)) Exchanges the contents of AG and
with DPy DP_
TAX Transler AC to 1100 (11112 2 DPy + (AC) Transiers the contenls of AC into
DPy 1 11 100 10D DPy
TXA Transfer DPxto 1 1 & 0 |1 1 1 1 |2 2 AG « (DPy) Transiers the contents of DP into IF
AC 111 0|0 C 10 AC
XAX Exchange AC {02 T+ I T 1+ + T B VI I 1 {AG) + (DPy) Exchanges the contents of AC and
with DPy DCPy
TAY Transter AC 10 11001 11 1|2 2 DPy « (AC) Translers the contents of AC into
DPy 11110011 OPy
TYA TransferDPyto |1 1 0 O f1v 1 1 1 42 2 AC « (DPy) Translers the conlents of DPy inta ZF
AC Tt 110 (00 11 AC
XAY Exchange AC 0o too0|0 01 1|1 1 (AC) & {OPy) Exchanges ke conlents of AC and
with DPy DPy
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Instruction code

Instruction Byle |Cycle Status
group Mnemonic D7 Dg D Dy | D3 Da Dy Do Jeount | count Oparation Description of operation changes Notas
Flag SFB nd | Set flag bit 01 1 1 |ngmgngmg|? t Fne1 Sels the flag bit specified by nd
manipulation [ora™na™ | Reset flag bit 0 01 1 |myngnongl1 1 Fne0 Clears the llag bit specitied by nd ZF
inslructions
Jump and JMP addr | Jumg in the 11 1 0 |PyPyPg Pyl 2 PC13.PC12 « Jumps to the location in the current PGCi2
subroutine current bank Py Pg Pg Py |Py Py Py Py PC13,PC12 bank specilied by the immadiate data bacomes
instructions PC1110 PCO « P12 (FC12)
Py to Pg whan this
instruction
is
exocuted
imrmedi-
ately
following
a bank
instruction
JPEA Jump 1o the o1 01011 1|1 1 PC13to PGB « Jumps to the location specilied by
address stored at PC13to PCB the PC with the lower 8 bits reptaced
E and AC in the PC7? to PC4  (E} by E and AC
currenl page PCA 10 PCO « {AC)
CAL addr | Calt subroutine 0t 6 1 {0 PyPgPei2 2 PC131to PC11 0 Calls a subroutine
Py Pg Pg Py [Py Py Py Py PC10to PCO «
P10to PO
M4(SP) « (CF, ZF.
PC13 10 PCOY
5P« (SP) -4
CZP addr| Call subroutinein |1 0 1 Q0 [Py Py Py Pyl 1 2 PC13to PC8, Calls a subroutine in page 0 of
the zaro page PC10 « PCO bank 0
PC5to PC2 +
P3 to PO
MA(SP) « (CF, ZF,
PC12 10 PCO)
SP« S5F~4 -
BANK Change bank o001 |1 01 1|1 1 Changes the memory bark and
register bank
PUSH Push reg on t1 00 (1 1 1 12 2 M2(5P) « {reg) Saves the contenls of reg in M2(3P})
reg M2(5P) L T T T I O AR PO« 5P« (5P) -2 and than decrements SP by 2
reg iy in
HL 0 Q
XY 4] 1
AE 1 0
Wegal 1 1
POP rag {Pop reg off 110 01 v 1 1|2 2 SP &« (SP)+2 Adds 2 to SP and loads the conlents
M2(SP) 111 01 i ip 0 reg « [M2(5P)| of M(SPF} into reg.
The relationship between iyfig and
req is identical 1o that tor the PUSH
reg ingtryction.
RT Return from o001 |1 10 0|1 2 SP—(SP)+4 Returns from a subroutine or inlarrupt
subroutine PC « [M4(5P)] processing routine, The ZF and CF
flags are not restored,
RTI Return from 000 1T }1 10 1 |1 2 SP«(SP)+4 Returns from a subroutine or inlerrupl | ZF, CF
inlerrupt routine PC « [M4(5P) processing routing. The ZF and CF
CF, ZF « [M4(5P)] flags are restored.
Branch BAt2 addr| Branchon ACbit |1 1 0 1 |0 0 4y g |2 2 PC7? 1o PCO - P; Pg | Branches 1o the location specified
instructions Pz Pg Pg Py |Py Po Py Py PgPyPy PPy Py by Pz to Py on the current page il the
iAC,12) = 1 AC bit specified by the immediate
data ty/ty is 1
BNAL2 BranchonnoAC |1 0 0 1 |O 0 & t5 ]2 2 PCY to PCO « P; Pg | Branches 1o the location specilied
addr bit P; Pg Ps Py [Pa P2 Py Pg Py Py Py Pa Py Py by Py to Py on the current page if the
ifAC, 12) = O AC bh specilied by the immediate
data /g is 0
BM12 BranchonMbit |1 1 0 1 |O 1 4 tg |2 2 PC7? 1o PCO « P; Pg | Branches 1o the location spaciied
addr Py Pg Py P4 |P3 Pa Py Py PePyPy Py Py Py by P to Pg on the current page il the
il[M{#L), 12) = 1 M(HL) bit specihed by the immediate
data tyftg is 1
BNM12 | Branch on no 100 110 1 4 tg]2 2 PC7 10 PCO « P; Pg | Branches to the location specified
addr M bit Py Pg Pg Py Py Py Py Py PgPyPy Py Py Py by Py lo Py on the current page if the

IMEHL), 12) = 0

M(HL) bit specified by the immediate
data ty/ty is 0
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Instruction code

Instruction Byte |Cycle Stalus
group Mnemonic D7 Og Ds Dy {03 Da Dy Dy | count | count Operation Descriplion of cperation changes Notes
Branch BPi2 Branchonportbit |1 1 0 1 |1 O 4 1 |2 2 PC7 to PCO « P7 P | Branches to 1he location specified Ajso valid
inglructions | addr Py Py Pg Py [Pa P2 Py Py PgPyPyPaPy Py by P10 Py on the current page if the for infernal
W[P(DP}, 12] = 1 port (OP ) bit specified by tha control
immediate data ty/ty is 1 rogisters
by use
diractly
Iallowing
abark
instruction.
Howevar,
this is
limitad te
registers
that allow
reads.
BNP12 |Branchonnoport |1 0 © 1 |1 O 1, 15{2 2 PC7 10 PCO « Py Pg | Branches o the localion specilied Also valid
addr bit Py Pg Pg Py |P3 Pp Py Py P5Py P3Py Py Py by Pz 10 Py on the current page it the for internal
ilfPDPL, 12) = & port (DP ) bit specilied by the control
immaediate data 1,1 is * sgisters
byuse
directly
loliowing
a bark
instruction.
Howover,
this s
limited 1e
registers
ihat aliow
reads.
8C addr | Branch on CF 1101|1100 |2 2 PC7 1o PCO « Py Pg | Branches to the location specilied by
P; Pg Ps Py]Py Po Py Py PgPyP3 Py Py Py Pz 1o Pgon the current page il CF is 1
WCF) = 1
BNG BranchonnoCF |1 ©¢ 0 1 (1 ¥ 0 0 |2 2 PC7ta PCO « Py Py | Branches ta tha location specilied by
addr P; Pg Ps Py |Py Pa Py Py PsPyPaP2 Py Py P10 Pg on the current page it CF is 0
H{CF) = O
BZ addr |Branch on ZF 1101 (v v 0 1]2 2 PC7 to PCO « Py Py | Branches to 1he location specified by
P; Pg Py Py tP3 P2 Py Py PgP PyPa Py Py Py to Py on the current page if ZF is 1
H(ZF) = 1
BNZ Branchonno2F 1 ¢ © 1 |1 ¢+ 0 1 |2 2 PC? to PCO « Py Py | Branches 1o Lhe location speciied by
addr Py Pg P5 P4|P3 P2 Py Py PgPy Py P Py Py P37 to Py on the current page d ZF is O
iHZF) - 0
BFnd Branchonflagoit |1 % 1 1 |ng np ny ngl2 2 PC710 PCO « Py Py | Branches 1o the location specfied by
addr Py Pg Pg Py |Pa P2 Py Py PgPy P3P, P Py Pz 10 Py on the current page #, of the
it{Fn) = 1 16 ftags, the llag specilied by ny to
ngis 1
BNFn4 |Branchonneflag |1 0 t 1 |py np ny ng|2 2 PC710 PCO « P Pg | Branches 1o the location specified by
addr bit Pz Py Pg Py |Py P2 Py Py PePyP3Pa Py Py P; to Pg on Lha current page i, ol the
i(Fn) =1 16 flags, the tlag specilied by n; to
ngis 0
o IPO InputportOte AC |0 O 1 0 [0 O 0 0 |1 1 AC + (PDOY Inputs the contents of port O to AC ZF
instructions o InputparitoAC |0 0 1 0 [0 1 1 1 1 AC « [PIOP)) Inputs the contents of port PIDP) | ZF
o AC
1PN Input port 1o M ocoo0 V|1 OG0 1 M{HL) « [P{DPY] Inpuls the contents of port F(OP) 10
M{HL)
IPDR & |Input port 10 AC 110 0|1 1 1 1|2 2 AC « [P(i4}) Inputs the contents of port P(i4) 10 AC| ZF
diract 01 1 0|3 121 %
IP45 inpulport4,.5ta |1 1 0 0O |1 1 1 1 |2 2 E « [P{(4)] Inputs the contents of ports P(4) and
E. AC respectvely|1 1 0 1 |0 1 4] AC « [P(5)] P(5} to E and AC, respaclively
OP OuiputACtoport [O 0 1 O |JO 1 © 1 |1 1 P({DPy) & (AC) Culputs the contents of AC to pord
PPy
OPM CuputMloport |0 0 O 1 |1 © 1 © |1 1 PIOPY « [M{HL}] Cutputs the contents of M{HL) to port
PCP)
OPDRi4 |Ouput ACtoport |1 1 0 € {1 1 1 1 |2 2 Pid) — {AC) Cutpuls Lhe contents of AC 1o port
direct 001 1 1 {312l Iy P(i4)
OP45 Ouipul E, AC 10 110 01 1 1 1 {2 4 Pid)  (E) OCutputs tha contenls of E and AC 10
port4.§ 110 1|0 1 0 P(5) ¢ (AC) poris P{4) and P (5}, respeclively
respectively
SPE1t2 |Set portbit 000 0|10 |1 1 [PIOP. 1] « 1 Sels the port P[DP) bit specilied by
the immbdiate data t) Ay
RPB12 |Ressl por bit G o1 0|10ty |1 1 [POPY, 18]« 0 Clears the port P{OP, ) bit specilied | ZF

by the immediate data t,1y
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Instruction Instruction code Byte |Cycle Status
group Mnemonic D; Dg Ds Dy D3 Dz Dy Oy [ count | count Operation Description of opsration changes Notes
18] ANDPDR | And port with 1100 0 v 0 1 ]2 2 P{Py1o Po) Qutputs fo port P(P3 1o Py the resutl | ZF
instructions | id, pd immediatadala Iy I I lg P3 Pa Py Py [P(P3to Pgl]l v 1y 1o lg | ol 1aking the logical and of por
than output P{Pyta Pyl and the immediate dala
Iytolg
ORPDR | Or pon with 1100 010 0|2 2 P{Pyto Po) « Oulputs to port P(Pyto Py the resut | ZF
4, pd immediale data Iy la 4y lg PyPp Py Py [P(P310 Pg)] v Iz 1o lg | of 1aking the logical or of port
then output PPy to Pyl and the immediate data
Iyt ly
Timer cortrol | WTTMQ | Write timer 0 1100 1 01 0| 2 TIMERQ  [M2(HL}], | Wrilas the contents of M2(HL) and
instructions (AC) AC into the timer O reload register
WTTM1 | Write timer 1 1100 1 11 1|2 2 TIMER1 « (E), (AC) | Writes the contents of E and AC inlo
1111 0100 the timer 1 reload register A
RTIMO Read timer 0 it 00 10t |1 2 M2(HL), AC « RAeads out the contents of the timer 0
(TIMERS) counter into M2(HL) and AC
RTIM1 Read timer 1 t 00 111 1|2 2 E, AC « (TIMER1) Reads out tha contents ol the tlimer a
111 0101 caunter into E and AC
STARTO | Sitart timer 0 1100 1 1 112 2 Start timer 0 counter | Starts the timer © counter
11190 0 0
START1 | Slan timer 1 11 ¢ 0 1 11 1 ]2 2 Starl tmar | counter | Starts the timer | counter
1110 ¢ 111
STOPO | StoptimerQ 1100 1 1 1 1 ]2 2 Stop timer 0 counter | Stops the timer 0 counler
11+ 1 ¢ 1 10
STOP1 | Stopiimer 1 1100 1 1 1 1 |2 2 Stop limer 1 counter | Stops the timer 1 counter
t 111 1 11
Interrupt MSET Sel interrupt 1100 110 1|2 2 MSE « 1 Sets the intarrupl master anable flag
control maslerenableflag|0 1 0 1 0 0 0 0
instructions  [ypEeeT [Resetinterupt |1 1 0 0 1 + 0 1 |2 |2 MSE « 0 Clears tha interrupl mas’er enable
masler enableflag|t 0 0 1 0 0 0 0O flag
EIH 4 Enablainterropt |1 1 0 0 1 1 0 1 |2 2 EDIH « (EDIK) v 4 | Sets the inlertugt enable llags
high 0101 I3yl lp
EIL 4 Enablginterrupt |1 3 0 0 1 o 1|2 z EDIL « (EDIL} v i4 Sets the interrupt enable flags
low 01 00 Iy lxlyly
DIH i4 Disable intarrupt 100 110 1|2 2 EDIH « (EDIH) o @ | Clears the interrupt enable llags ZF
high c o1 I3k Y
DL 4 Disableinterrupt p1 1 0 0 1 1 & 1 ]2 2 EDIL « (EDILY A 1@ Clears the interrupt enascle llags ZF
low 1600 I3 la bk i
WTSP Write SP 1100 1 1 1 1|2 2 SP « (E), (AC) Transter the contents of E ane AC
1101 10 ] into SP
RSP Read 5P 1100 1 1 v |2 2 E. AC « {SP) Translers the contents of SF into E
1101 1 01 ¢ and AC
Standby HALT HALT t 100 111 1|2 2 HALT Sels hall mode
control 11 01 110
ostructions  frotp [HowD vvae 1t 1112z | [HOW Sets held mede
RIS T ¢ B B B | 1
Serial KO STARTS | Star serial KO 11700 11 1 1]2 2 START SI0 Starls $10 eperation
control 111 ¢ 1110
instructions  fwysio |Writeseral VO [1 1 0 0 1 1 1 2 |2 SI0 « (E). (AC) Whites the contenls of E and AC into
’ 1110 1 11 the SIO register
RSIO Read serial /O 1100 1 11 1])2 2 £, AC « (SIO) Rteads the conlents of the SIC
1111 111 regisier into E and AC
Other NOP No oparatian 0000 QOO0 0|1 1 No operation Takes up a single machine cycle
instructions wilhoul perlgrming an oparalion
sBi2 Select bank 1100 1 1 Vv 1 |2 2 PC13,12 |y Iy Specifies the memeory bank
1100 00

W No products described or contained herein are intended for use in surgical implants, life-support systems,
asrospace equipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and

the like, the failure of which may directly or indirectly cause injury, death or property loss.

W Anyone purchasing any products deseribed 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, jcintly and severally, against any

and all claims and litigation and all damages, cost and expenses associaled with such use:

@ Mot impose any responsibility for any fault or negligence which may be cited in any such claim or |.

litigation on SANYQ ELECTRIC CO. LTD. its affilates, subsidiaries and distributors or any of

their officers and employees jointly or severally.

M information (including circuit diagrams and circuit parameters) herein is for example only; it is not guarani-
eed for volume preduction. SANYQ believes information herein is accurate and reliable, but no guarantees
are made or implied regarding its use or any infringements of intellectual property rights or other rights of

third

parties.
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