Ordering number ; EN4457|

CMOS LSl
No.4457 ]/ LC66562B, 665668

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

Overview

The LC66562B and 66566B are CMOS 4-bit  ynit mm
microcontrollers that integrate in a single chip all the 3071-DIP64S
functionality required for control applications, including
ROM, RAM, [/O ports, serial interfaces, comparator
inputs, three-value inputs, timers, and interrupt
functions. The LC66562B and 66566B are provided in
LC66566A series.

The LC66562B and 66566B differ from the earlier
LC66566A series in the power supply voltage range and
certain other electrical specifications.

Features and Functions

* A 12- or 16-kbyte on-chip ROM capacity, and
on-chip RAM capacity of 512 by 4 bits
Support for the full 128 instruction LC66000
instruction set

« Fifty four IfO ports

= Two 8-bit serial interfaces (that can be
16-bit cascade format) £
Instruction cycle: 0.92 10 10 us (3 to 53
Powerful nmer and prescaler funcué j

ddiHHEETHER R &

— Exlernal n terruﬁ
— Internal mlemipts 5
Flexible I/O furic,nons

— Comparamg inputss.

:_EVASSOISOO TB665xx
LC66E516 (built-in EPROM
microcontroller)

LC66P516 (built-in OTPROM
microcontrotler)
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Pin Assignment
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Product no. Pin count Package Features
LCE6304A/306A/308A 42 4 k6 k?BffB QFP48E Normal version
LCE6404A/406A/408A 42 4 k6 /B kB QFP4BE 4,010 6.0 V/0.92 ps
LCB6506B/508B/512B/5 168 64 6k/8 k/12 ki1, kB QFPG4A
LC66354A/356A/356A a2 ] QFP4gE Low voliage version
1LC663548/3565/3585% QFP44M 2.21055V/3.82 ps
LCB6556A/558A/562A/566A DiP84S QFP&4E
LC66354B/356B/358B* DIP4z2s QFP48E Low voltage high speed version
LC66556B/558B* DIP&4S QFP&4E 3.010 5.5 V/0.92 us
LCB6562B/5668 DIP64S QFP&4E
LCe6E30E DiC42S (window) QFC48 (window) | Window and OTP versions for
LCS6P308 DIP42S QFP48E testing and evaluation
LCE6E408 DIC425 (window) QFC48 (window) | 9510 5.5 V/0.92 us
LCe6P408 DIP42S QFP48E
LC6BES16 DIC6B4S (window) QFCE4 (window)

LC66P516 DIP&4S QFP84E

No. 4457-2/22
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System Block Diagram

ey -—| RAM STACK
RES — <:> ROM
{512W)
TEST —md CEe T Ez]
SYSTEM A
0SC1 —e] CONTROL ﬁ
E|IDO | D
0SC2 = sP(Mm{PPI|P B
RIHL | XY
HOLD —am @

TRA >— e PRESCALER ]ﬁ

TRB >—
CMP O -
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ro KN CONTROL

PIN1, POUTI

LC665628, 665668
Az Tcyc =1ps) | 16384 cycles: About 16 ms at 4 MHz (Tcyc = 1 ps}

Parameter

System level differences
* Hardware waiting time for clearing hold mode E

» The timer 0 value on reset The value FFC is loaded

{including the value after clearing hold m

Feature diferences 30t055V/0.921t010 ps

« Operating power supply voltage/operal
speead

Special car_ ’Sh‘ould ;
evaluatio p @ducLs
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Pin Description

Value on
Pin Q0 Function Qusput driver type Options reset
POO VO | VO 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 « P00 to PO3 have halt mode contral functions
PO3
P10 O | VO ports P16 to P13 Pch: Pu MOS type High or low
P11 « Input and output in 1 or 4 bit units Nch: Low sink current type {option)
P12
P13
P20/SI0 IO | WO ports P20 to P23 Pch: CMOS type
P21/500 « Input and outputin 1 or 4 bit units Nch: Low sink current type
P22/SCKO + P20 is also used as the se-al input SI0. Breakdown voliage of
P23/INTO P21 is also used as the sedal output SO0, +15 ¥V on Nch OD
P22 is also used as the serial clock SCKO.
« P23 is also used as the INTO interrupt request, the
timer 0 event count, and the pulse widih
measurement inpuls
P30/INTT | 11O | 7O ports P30 1o P32 High
P31/PQUTO + Input and output in 1 or 3 bit units
Paz/POUT1 » P30 is also used as the INT T interrupt request
« P31 is also used as the square wave output from +15 vV on:Ngh OD
timer O
+ P32 is also used as the square wave oulpul and
PWM output from timer 1
Pa3/HOLD 1 | Hold mode controf input
» Hold mode is set by a HOLD instruction when
HOLD is low
* In hold mode the CPU is restarted by setting th
HOLD inpu! high
+ This pin can be used as input port P33 along fth
P20 to P32
* When the P33/HOLD pin is low, the CPL wﬂl not
be reset by a low level on RES.
Therelore, applications must not hold th ;
P33/HGLD pin low when power isirst applie
P40 10 | /O ports P40 1o P43 ‘ « Pu MOS attached or Nch OD | High
‘P41 » Input and output in 1 or 4 bit output
Pa2
Pa3
P50 WO G * Pu MOS anached or Nch OD | High
P51 HNch: Low sink current type output
P52 '
P53
P60/SIH l{e]} Pch: CMOS type » CMOS or Neh QD autput High
P61/S0O1 Nch: Low sink current type oulput
Pe2/SCK1 Breakdown voltage of
P&3/PINT +15 V on Nch QD

Continued on next page.
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Continued from preceding page.

) Value on
Pin Vo Functicn Output driver type Options reset
P70 O | Output only ports P70 to P73 Pch: Pu MOS type » Pu MOS attached or Nch High
P71 » Outputin 1 or 4 bit units Neh: Low sink current type OD cutput
P72 + The latched output values are read in by input Breakdown voltage of +15 V
P73 instructions on Neh OD
P80 O | Output only ports P80 10 P83 Pch: CMOS type High or low
P81 » Outputin 1 or 4 bit units Nch: Low sink current type {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
P91/INT3 + Imput and outputin 1 or 4 bit units Nch: Low sink current type
P92/NT4 » P90 is also used as the INTZ interrupt request
PO3/INTS + P91 is also used as the INT3 interrupt request
+ P92 is also used as the INT4 interrupt request
* P93 is also used as the INTS interrupt request
PAD O | Output only ports PAO to PA3
PA1 = Output in 1 ar 4 bit units AL Ty P
PA2 » The latched output values are read in by input Breakdown volidgg of +15
PA3 instructions on Nch CD i
PBO O | Output only ports PBG to PB3 Pch: Pu MOS type u MCS aitached or Nch High
PB1 » Quiputin 1 or 4 bit units Nch: Low giftk curren D outplits”
PB2 « The latched outpul values are read in by input #
PB3 instructions y
PCO 10 | 170 ports PCO 10 PC3 35 or Nch 0D output High
PC1 + Input and outputin 1 or 4 bit units )
PC2/VREFO = PC2 is also used as the VREFO comparator
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 PDO comparison voltage is VAEF
The PDC1 to PD3 comparison voltage.fs VRE
Comparalors are specified in unifs 6f PDO,
(PD2, PD3). 5
PEO/TRA 1 | Inputonly ports Normal
PE1/TRB » Can be switched in softw, input
three value input ports
QOSC I | System clock oscillatafpifs. ) » Selection of ceramic oscillator
0sc2 C | When an external clgckis used; ‘@av@@ or external clock

and input the cloc

o

RES

TEST

VDD
Ves
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User Optlons

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

The output levels for the I/O ports 0, 1, and 8 in 4-bit sets can selected to be either of the following two oplion.

Oplion

Conditions

High level output after reset

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

Low level output after reset

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

2. Oscillator circuit options

Option

Circuit

External clock

Ceramic oscillator

c1 0SC1

H

Ceramic =

oscillator 05627
F
C

2

A

Nete: There is no RC oscillator option

3. Waltchdog timer 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,

P5, P6, P7, P9, PA, PB, and PC.

Option Circuit Condit
Open drain output P7. PA, and PB are ouz_gé'; only
? Output data P2, P3, P8, and P9 are schmidt inputs,
E ; [nput data
[BEE]

Pull-up resistor output

Cutput data

P8, P9, and:PC) and the
1?75 A, and PB) are

Opticn

Circuit

Conditions

Open drain output

Pull-down resistor output

The PD comparator ifipuls an

No. 4457-7/22
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Absolute Maximum Ratings at Ta = 25°C, Vgg =0V

Pararneter Symbo! Applicable pins, notes Conditions Rated value Unit Notes
Maximum powar supply Vpp max { Vpp 0310 +7.0 v
voltage
Input voltages V(1) P2, P3 {except for PARHOLD). P& =031 +150 v 1
V(2 Other inputs v 2
Qutput voltages Vour(1} P2, P3 {except lor P33'HOLD), P6, P7, PA v 1
Vourl2) Other outputs v
Cutput current per pin lan(1) PO, P1, P2, P3 (except for P3/HOLD), P4, PS5, P§, : 3
' P8, P9, PC
lon(2) P7,PA, PB 3
—lgp(1} PO, P1, P4, P5, P7, PA,PB 4
~lop(2} P2, P3 (except for P3AHOLD), P6, P8, P9, PC 4
Tolal pin current Zlon(1) P2, P3 (except for PAHOLD), P4, PS, P8, P7, P8 3
Zlgn(2) PO, P1, PY, PA, PB, PC 3
—Xloe(1) | P2, P (except for PAAHOLD), P4, P5, P6, P7, PE I 4
~Elop(2) PO, P1, P9, PA, PB, PC 4
Maximum power dissipation | Pd max Ta=-3010 +70°C 5
Operating temperature Topr =30 1to +70 °C
range
Storage temperature T‘tg =5510 +125
range
Notes: Apphes lo open drain output specification pins, For outpur specnﬁca,ﬁons ot

1.

2

3. Input current {For pin P8, apphes to the CMOS cutput spec| ca’nor‘s}

4, Output current (For pins other than P8, applies 1o the p dutput and 10 the t’f&éi@S Dulpu

5. We recommend reflow soldering as 1he soldering methgt /
Please contact your Sanyo sales or technical represen Ataive for
directly immersed in a solder dip bath.

No. 4457-8/22
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Allowable Operating Ranges, Unless Otherwise Specified at Ta =-30 to +70°C, Vgg =0V, V3 = 3.0t0 5.5V

. Ratings
) Conditions -
Parameler Symbol Applicable pins Voo(V) min typ max Unit | Notes
QOperating power supply | Vpp Voo 3.0 55 Vv
voltage
Memory retention power| Vpp(H) Voo During hold mode
supply voltage
Input high level voltage { V4(1) P2, P3 {except for | With the output Nch 1
P3¥HOLD), P& Tr ol
Viul2) P3%HOLD, P9 With the output Neh 2
RES, OSC1 Troft
Viu(3) PO, P1, P4, P5, With the output Nch 3
PC, PD, PE Troff
V(4 PE When three value
inputs are used
Intermediate level Vim PE When three value
input voltage input used
Common mode Vemm(1) PDOQ, PC2 When comparator
input voltage rage Veuul2) PD1, PD2, PD3 input used
PC3
Input low level Vi) P2, P3 (except for | Output Nch Tr off 2
vollage P33/HOLL, P6,
P9, RES, OSCH
Vi@ PA3HOLD
V. (3 PO, P1, P4, P5, 3
PC, PD, PE, TEST
Vi (4) PE
Operating frequency fop
(Teye) ’ (092) | (us)
External | Frequency | fe.: 0SC1 ataording 435 | MHz
clock Pulse tourn o ns
input width
conditions I o
Rise and LR 30 ns
fall time -

W (4) 2

ut spegﬂica‘?ion P9 cannot be used for inpul.
y. Fhe CMOS output specification PC cannot be used for input.

No. 4457-9722
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Electrical characteristics, Unless Otherwise Specified at Ta =-301%0 +70°C, Vgs =0V, V3= 3.0 t0 55V

Ratings
) . Conditions - g )
Parameter Symbol Applicab'e Pins Von(V) min yp max Unit | Notes
Input high level current | L,(1) P2, P3 (excep! tor Vin=135V, 50 | pA 1
P33/HOLD), P& outpul Neh Tr off
hu(2) PO, P1, P4, PS5, P9, PC, | Vix=Vpp. 1
08C1, RES, P33'HOLD | output Nch Tr off
(except for PD, PE, PC2,
and PC3)
L4(3) PD, PE, PC2, PC3 Vv = Voo, 1
output Nch Tr off
Input low level current | I{1) inputs other than PD, Vin = Vss, 2
PE, PC2, and PC3 cutput Nch Tr off
{2) PC2, PC3, PD, PE Vi e Vgg, 2
output Nch Tr off
Cutput high level Vonl(1) P2, P3 {except for low ==1mA 3
current PaxvHOLD), P8, P8, lore = 0.1 MA
P9, PC
Vou(2) PO, P1, P4, P5, P7, PA, | loy =50 pA v "
PB lon = =30 pA
Qutput pull-up current ro PO, P1, P4, P5, P7,PA, | Viy=Vgs mA 4
PB
Output low level Varl(1) PO, P1, P2, P3,P4,P5, | . =16mA¢ 04| V 5
current P&, P8, P9, PC
‘texcept for P33/HOLD)
Vo2 P7.PA, PB 15| v
Output off leakage lopp(1) P2, P3,P6, P7, PA 5.0 | pA 6
current loret2) | (Except for P2, P3, P, 1o0(pa| s
P7, P8, and PA)
lore(3) P8 pA |7
Comparator offset Vorel 1 PD1, PD2, PD3 150 +300 [ mV
voltage
Vore(2) | PDO j +50 $300 [ mv
Schmitt | Hysteresis | Vi P2, P3, RES,P8; P9 0.1 Voo v
character-| voltage 0SC1 (RC; f(XT)
islics High levet | viH : 0.5Vpg 08V | V
threshold
voltage
Low level | ViL 0.2Vpy 05Vpp | V
threshold
voltage
Ceramic | Oscillator Aebordmg 4 MHz 4.0 MHz
oscillater | frequency hgure 2
Oscillator ;,chordmg 4 MiHz 10| ms
stabilization "o figure 3

Notes:

P
ut spedhcauons this applies when the output Neh Tr is off.
tput spemﬁcauons this applies when the output Pch Tris off.

Continued on next page.
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Continued from preceding page .

Note: 1. Reset state.

Ratings
I , Conditions - _
Parameter Symbol Applicable Pins VoplV) min yp max | Unit| Notes
Sedal | Cycle lnput toucy SCKO, SCK1 With the timing of figure 4
clock | timer Output and the test load ol figure 5
Low level | Input towL
and high
level pulse | Culput | lown
width
Riseand | Cutput | tekn
fall time tekr
Serial | Data setup time ek 510, SN With the timing of figure 4.
input Slo, s Stipulated with respect to
Data hold time e the rise of SCKO and
SCK1.
Serial | Output delay ime teko 500, SO1 With the timing of figure 4
output and the test load of d
ligure 5. )
Stipulated with respect to
the fal! of SCKD andl
Pulse | INTC high and low YioH INTC Figure 6 Teve
input | level pulse width Yoo
condi-
lions
Interrupt input high biw INTT, INT2, Teve
and low level pu'se Tie INT3, INT4,
width other than INTQ INTS
PIN1 high and low |- PIN1 Teve
level pulse width TpinL
RES high and low tasH ES Teve
level pulse width tpse
Comparator response time Tas ; 20 | ms
Operaling mode quiescent lop OP Hz cergmic oscillator 30 50 | mA 3
current 4 MHz gkiefnal clock 30 50 | mA
Halt mode quiescent current looHALT 4 M}-Lz céramic oscillator 1.0 2.0 | mA
4 MHZ external clock 10 2.0 [ mA
Hold mode quiescent current : 18055 0.01 10 | pA

No. 4457-11/22
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’ 0801 {osc2) ’

I

External clock OPEN

ey

illator

Cireu

——= Oscillator slabilization time

Table 1: Ceramic Oégﬂlatori”

C1 =133 pF +10% 4 MHz (Kyocera, Lid)
C1 =33 pF +10% KBR4.0MS

Rd=00

C1 =33 pF £10%

C1 =33 pF 210%

4 MHz (Kyocera, L1g.)
KBR4.OMES

No. 4457-12722




LC66562B, 66566B

tekGY
(CKR
IcKL | [CKH | CKF
T 0.8 Vpp (input)
SCKO . oo
SoRT 0.2 Vipp tinput) 5 Vop— 1V (output)
0.4 Vpp (output} N .

i ‘ gk | texn

I \
) 3 0.8Voo
Sil 0.2V

7 .£¥DD
1exa

S00 Vop— 1
so — 0.4VoD

Figure 4: Serial IO Timing

L
| thH

[Pk
1RSH

Figure 6: INTO ‘TJN""I"1, 1N ' T5, PIN1, and RES !nput Timing

VorF

VorF

Trs

i
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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, to assist program development, a program debugging unit
(EV AB50/800), an evaluation chip board (EVAB50/800-TB665XX), and evaluation chip (LC66599) and a built-in
EPROM microcontroller (LC66ES516) are available.

Host conzrol program,

LCH6H9G
LC§5E51 6‘_ 64-pin plug

board
(EVABO0/850-

AN

User application board

\ Evaluation chip

Jumpers
Type Reset methed User application board power supply technique
Jumper name Jumper 2 (J2: RES) Jurnper 3 (J3: Vpp)
Jumper setling Reset on a RUN instruction from ON Supply Vgp o the user applicalion board over the
and mode the host computer {a) evaluation chip board output
Resel using a reset circuit on the OFF | Use separale power supplies for the user applica-
user application board (o} tien board and the evaluation chip power supply

No. 4457-14/22
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Switches (SW1)
Type Port §, 1, and B output leve! on reset Watchdog timer setting
Switch name POS ) P18 P8S wDC
Switch setting and mode ON Port 0 high ON Port 1 high ON Por: 8 high ON Waichdog timer
QFF | Port Olow OFF | Port1 low QOFF | Port8low No watchdog 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 opuon 8 gélecte
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
LC6B8S. EXE LCe8562B/5668
[LCBEES16/P5186)
(LC66559)

» Options
The options for the microcon

Window QFCB4

Al:s&wﬁﬁ
AzfsERmFlzz m

A4/RTI P
,Q.f/Pf)UTOJ’P3 i

LCOBES16 250 osc2

No. 4457-15/22
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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

Data pointer DPH, DPL

Data pointer DPX, DPY

Data memory

Data memory specified by the DPH, DPL data poiné;
Data memory specified by the DPX, DPY auxiliary data poin

pointer
Stack pointer

N bits of immediate data
Bit specification

12 11 10
Bit 23 22

Bits 8 to 11 of the PC
Bits 4 to 7 of the P
Bits O to 3 of the
User flag, n =
Timer 0
Timer 1
Serial I/Orrégister ™

No. 4457-16/22
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Instruction code

Instruction Byte |Cycle Status
group Mnemonic D7 Og Dy D, | O3 D2 Dy Dy | count | count Operation Description of operation changes Notes
Aoccurnulator | CLA Cloar AC 100 0(0DDOO 1 AC+0 Clears AC ZF Also has
manipulation {equivatent to LAI Q) a vertical
instructions. skip
lunction
DAA Decimal adjust 1100 (v 1 v 1 |2 2 AC « {AC}+ B Adds 6to AC
AC in addition ¢c 01 0]J0110 {eguivalent to ADI 6)
DAS Decimal agjust 110 0 }1 1 1|2 2 AC « (AC) + 10 Adds 10 to AC
AC in subtraction |© 0 1 0 (1 O 0 {equivalent to
ADI 0, OAH)
CcLC Cloar CF 000 11 110 |1 1 CFeD
STC Sel CF o001 |1 1111 1 CF«1
CMA ComplementAC | 0 0 1 |1 0 0 0 |1 1 AC ¢ (AC)
14 Incrermant AC o C 0161001 1 AC « (AC) + 1
DA Decrement AC o ¢ct10]|01 00| 1 AC « (AC) =1
RAR Rotate ACright [0 ¢ 0 1 |JO © 0 O |1 1 AC3 « (CF).
through CF ACn + (ACn + 1),
CF & (ACq}
RAL Rotate AC left 0oDo ACg + {GF),
through CF
TAE Transfer ACloE [0 1 0
TEA TransferE to AC {0 1
XAE Exchange AC 010
with E
Memery M Increment M 000 ZF. CF
rnanlpu!anon oM Decrement M 001 ZF, CF
inslruclions
IMDR i8 | Incremant M 110 ZF.CF
dirsct Ir 1g I
DMDR i | Decrerment M 110 ZF.CF
diraet Iy % lg
SMB12 | Set Mdatabit cC 0O
RAMB12 |ResetM databdt [0 O 1 Clears the bit in M{HL) specified by 2F
tyfty
Arithmetic anc| AD Add M to AC 00 Adds (lwo's complament) AC and the | ZF, CF
comparison contents ol M{HL) and stores the
inslruclions rasult in AC
ADDCR i8 | Add M direct to Adds (two's complement) AC and the | ZF, CF
AC contents of M{iB) and stores the result
in AC
ADC Add M 10 AC | Adds (two's complement) the ZF,CF
with GF [MHL)] + (CF) contents of AC, M({HL), and CF and
slores the resull in AC
ADl 4 Add immaediale AC « (AC) + Adds (two's complement) AC and the | ZF
dala to AC Iy, Iz, 1y g immadiale dala and stores the result
. in AC
Subtract AC Hord AC « [M(HL)] (AC) | Subtracts {two's complement) AC ZF.CF | SetCFto
{CF) and CF from the contents of M(HL) 0O when
and stores the resull in AC therais a
borrow,
andto 1
when no
borrow
AG « (AC) [M{HL)] Takes the logical and of AC and the | ZF
contents of M(HL) and stores the
result in AC
AC « {AC) [M(HL)] Takes the logical or of AC and the ZF
contents of M{KL) and stores the
result in AC
AC « [AC) v [M{HL)] | Takes tha logical exclusive or of AC | ZF
and Lhe contents of M{HL) and stores
the resull in AC
M{HL) & (AC) Takes the logical and of AC and the | ZF
[M(HL)] contents of M(HL) and stores the
rosult in M{HL)
M{HL) « (AC) Takes the logical or &f AC and the ZF

[M{HLY

contents of M{HL) and slores the
result in M{HL)

No. 4457-171/22
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Instruction Instruction code Byte |Cycle Statys
group Mnamonic Dy Dg Dg D4 | Dy Dz Oy Dg |count | count Operalion Dascription ol operation changes Notas
Arithmetic and| CM Compars ACwith |O © O 1 |0 1 1 0 |! 1 [MIAL] + (AC) « 1 Compares the contents of AC and ZF,. CF
comparison M M(HL), and sels or rasets the CF and
inslructions ZF llags accordingly
Magnitude .
relationship 7 CFs,| ZF
[M{HL)] > {AC} e, | ™
[M{HL}] = (AC) ; 1
1
Clid Compare ACwith |1 1 © @ |1 % 1 1 |2 2 Gl G+ (AC) +1
immediate data 101 0 |y lz by dp
CLI W Compare DP_ 1100 |y 111 )2 2 s, OB with the\mmedsale 2F
withimmediate [1 0 1 1 I3 13 I} lo
data
CMB12 [CompareACHIt |4 1 0 O 1 1 1 1 “CEttipares thobﬂ | $pecilied by the two | ZF
with M data bit 110 1 {00 4y s 1y/1g in 1ba qénlanls ol AC and
RA(HL), and e;(her sels ZF i thay ware
equal or Iaars ZF if different
Load and LAE Load AC and E o101 ] 1 00¢D0 Loads' 1hé ocontants af M2(HL} into
store from M2{HL) Crang E
instructions 1) pji4 [ Load AC with 10 immediate data into AG ZF Also has
immediate dala a vertical
skip
function
LADR 8 |Load ACfrom¥ |1 1 Loads the contents of M(iB) inta AC | ZF
direct holg
] Store AC lo M 01 Storas the contents of AC inlo M(HL)
SAE Store ACandEto |0 1 & Aﬁ) Stores the contents of AC and E into
M2(HLY MIHLE 3 e {E) M2(HL}
LAreg |Load AC irom i ;{T\ﬂ(rog)] Loads the contents of M{reg) into AC, | ZF
Mireg} reg is either HL or XY.
reg lg
HL
XY 1
LAreg. | |Load AT Iro;n ‘ 4 : AC + [M(reg)| Loads the contenis ol M{rag) into AC. | ZF ZF is sat
Mireg) ther ) DPL« {DP) + 1 reg is either HL or XY, Then, it according
incromept r_pg On increrments either DP or DPy. The 1o the
DPy « (DPy) + 1 relalionship between reg and 15 is rosull of
the same as that for LA reg. the incre-
ment of
DP_or
DPy
2 AC « [M(reg)} Loads the contents of M(reg} inlo AC, | ZF 2F is set
0P« (OPY -1 reg is either HL or XY. Then, it aceording
Or decrements aither DP_or DPy. The 1o the
DPy « {DPy} =1 relationship between reg and 1g is result o
the same as that for XA reg. the incre-
meni ol
DP_or
DPy
1 {AC) + [Mireg)) Exchanges the contenis of M(reg)
and AC. reg is either HL or XY.
reg ty
HL ¢}
Xy 1
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Instrugtion code

Instruction Byte |Cycle Status
group Mnemaonic D; Bg Dg Dy | Dy Dz Dy Dg | oount | count Cperation Description ol operation changes Notes
Lead and XA reg, | | Exchange AC 0100 (1 1 11| 2 (AC) & [M(reg)] Excharges the comants of M{reg) IF ZF is sel
store with M{reg} then DP+ {DP) +1 and AC. reg is eilher HL or XY, Than, according
instruclions ingcramont reg On: it incremants either DP_or DPy. The to the
DPy - (DPy) + 1 relalionship betwean rag and 1, is rasult of
the same as that for XA 00 tha incre-
ment of
DP o
DPy
XAreg. D]Exchange ACwith|0 1 0O 1 |1 1 15 1 |1 2 (AC) + [M{reg)] ; grﬁunis of M(rug)ﬁ < 2F is set
M({reg) then DPL« (DPP -1 and AC. regjs sither HL o XY. according
decrament reg Or: the
DPy « (DPy) -1 gsult of
he incre
mant of
DPLor
DPy
XADR 8 |Exchange ACwih[(1 1 0 0 |1 0 |2 2 (AC)  [M(i8)] Exchangos ¢
M direct holgls gty 1 1y I Mgy
LEAIi® [LoadEandAC 1 1 0 0 [0 1 1 € |2 2 Evtrlglsly .
with immediate Iy Ig AC eyl hy Iy
data k)
RTBL Read table dala |¢ 1
from program
ROM
RTBLP [ RAeadtable data |9 1
{rom program
ROM then output
10 P4, 5 !
Dala and LDZi4 |Load DPywith [0 ¢ Loads ferg’into DPy and the
poinler zero and DP_with immpidiate data id into DP
manipwation immediate data i
instructions respectively
LHIi4 Load DPy, with 11 Loads the immediate data i4 into DPy
immediate data 00
LLI g Load DP_with 11 Loads the immediale dala i4 into DP\
immediate data 00
LHLli8  |Load DR, OP |1 1 Loads immaediate data into DFy and
with immediale Iy lg DR
data
LXY1i8 |Load DPy, OPy Loads immediate dala inlo DPy and
with immediate DPy
data
IL Increment DP_ ‘DF| e DP) + 1 Incrernents the contents of DP ZF
DL Decrament DP DPL e (OPD -1 Decrements the contents of DP_ IF
Y Increment CP ¢ DPy « (DPy} + 1 Increments the contents of DPy ZF
oY Decrarment DPy OPy « {DPy) -1 Decrements the contents of DP, ZF
TAH DRy « (AC) Transiers tha contenta of AC into
DPy
THA Transfer B AC « (DPy) Translars the contents of DPy into ZF
P AC
1 (AC) 2 (CPy} Exchanges the contents of AC and
oPy
2 DP_ « (AC) Teansters the contents of AC into DP,
2 AC + (DP) Translers the conlenls of DP| inlo ZF
AC
1 (AC) & (DPD) Exchanges the contents of AC and
DR,
? DPy + (AC) Translers the contenls ol AC into
DPy
2 AC « [DPy) Translers the contents of DPy into IF
AG ]
1 (AC) < (DPy) Exchanges the contents of AC and
Ntk DPy DR,
| Transter AC oot 1112 2 DPy « {AC) Transfers tha contents of AC into
N 111 1 {0011 DPy
PranfierbPyie [t 1t 0 0 [1 11 1 f2 [z [AC—(DPY Transters the contants of DPy inta | ZF
AG t1 1000 11 AC
XAY Exchange AC 0t o0 Q0|00 1 1| b {AC) & (DPy) Exchanges lhe conlents of AC and
with DPy DPy
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Instruction Instruction code Byte Status
group Mnemonic Dy Dg Ds Dy | Dy Dy Dy Dy | count Oparation Description ol operation changes Notes
Flag SFB nd | Set flag bit 0 1 1 1 |ngmpny gt Fne1 Sels the flag bit specilied by nd
manipulation [2eg"r ™ I Raset flag bit T 0 1 1 |ngngony nglt Fn e 0 Cloars the llag bil speciiied by nd | ZF
9 3 M2 My No
instructions
Jurmp and JMP addr | Jumg in the 1 1 1 O |PyPyPg Pyl PC13,PC12 « Jurnps to the location in the current PCi2
subroutine current bank Py Pg Pg Py |P3 P2 Py Py PC13,PC12 bank specified by theimrhediate data bacomes
instructions PC1110 PCO P12 * (FC12)
Py to Pg whaen this
instruction
‘ately
lollawing
a bank
instruction
JPEA Jump to the o1 0011 11 PC13to PC8 E
address stored at PC13t0 PC8
E and AC in the PC7 1o PC4 « (E
curfenl page PCA 10 PCO « (AGH
CAL addr [Catsubrontine [0+ 0 1 {0 PPy Pa{2 PC1310 PCH &0
Py Pg Pg Py [Py Py Py Py PC10to PEO.&
P10to RO 4
CZP addr| Call subroutinein |1 0 1 Q0 [Py Py Py subroulifie.in page O of
the zero page
BANK | Change bank 000 1 |1 Chdnges the memory bark and
| rogister bank
PUSH Push reg on t 100 A Saves the contenls of reg in M2{5P)
re@ M2(5P) LIS I B | ang then decremanis SP by 2
reg iy ig
HL 0 0
XY 0 1
AE 1 Q0
llegal 1 1
POP reg | Pop reg off Adds 2 to SP and loads the conlents
M2(5P) teg « [M2(SP)] of M{SF} into reg.
The relationship between iyfig and
reg is identical 1o that tor the PUSH
rag instruction.
RT Return from SP—(5P)+4 Returns from a subroutine or interrupt
subroutine PG « [M4(SP)] processing rovtine, The ZF and CF
flags are not restored.
RTI SP - (SP)+ 4 Returns from a subroutine or imlerrupl | ZF, CF
PC « [M4(SP}] processing routine. The ZF and CF
CF. ZF « [M4(5P}] flags are restorad.
Branch BAt2 addr PC7 to PCO «- Pz Pg | Branches lo the iocation specified
instructions PgPyPyPoPy Py by Py to Py on the current page il the
iAC,12) = 1 AG bit specified by the immediate
data ty/tg is 1
PCY to PCO + Py Pg | Branches 1o the location specified
Py Py Py Pz Py Py by Py to Py on the current page il the
i{AC, 12) = 0 AC bit spacilied by the immediale
data ty/lpis 0
PC7 to PCO « P Pg | Branches 1o the location spacdied
PgPyPyPa Py Py by P7to Pgon the current page o the
il[M{HL), 12) = 1 M{HL) bit specilied by the immediate
data tyftg is 1
PC7 10 PCO « Py Pg | Branches fo the location specified
PgPyPy Py Py Py by Py to Py on the current page i the
il[M{HL), t12) = O M(HL} bit specified by the immediate
data t/tp is O
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Instruction code

Instruction Byte |Cycle Status
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 Also valid
inslructions | addr Py Py Pg Py [Py P Py Py PsPyPyPaPy Py by P710 Py on the current page if the lor irternal
W[P(DP}, 12] w 1 port (OP ) bit specified by the control
immediate data Ly, is 1 ragistars
by use
diractly
lollowing
a bank
instruction,
However,
BNPt2 Branchonnoport |1 0 O ¥ |1 O 1, ]2 2 PC710 PCO « P, Py ,Bﬁg&hes 1o the > Also valid
addr bit Py Pg P5 Py |P3 Pz Py Po Py Py P3Py Py Py byP 10 Py o for internal
ilfP{DP), 12) = © ot (DPL;),.b'n sp control
mmediatedata 1/, regisiers
by use
directly
loliowing
a banrk
instruction.
However,
1his is
limited 1o
ragisters
that allow
reads,
8C addr | Branch on CF 11 Branchegtodhe location specilied by
P; Pg the current page # CF is 1
BNC Branchonno CF |1 © Branghes to the location specilied by
addr Py Pg P 140 Pg on the current page f CF is ©
BZ addr |Branch on ZF [ Branches to 1he location specified by
; Py to Py on the current page i ZF is 1
AR ;
BNZ Branch on no ZF ﬁ? to chﬁ'—f} Pg | Branches to the location specified by
addr TP Py P P’zfﬁ'} Py P2 to Py on the current page d ZF is O
iHZF) B
BFnd Branch on flag bit PC7fo PCO « Py Pg | Branches 1o the localion specified by
addr PP Py P Py Py P10 Py on the current page i, of the
MKFpy =11 16 fags, the llag specilied by ng to
el ngis 1
BNFn4 | Branch on no flag PC7 10 PCO P; Pg | Branches to the location specified by
addr bit PePyP3Pa Py Py P; to Pg on Lha current page if, of the
i(Fn) =1 16 flags, the tlag specilied by ny to
ngis 0
o IPO Input port 0 toAC; AC + (POY Inputs tha contents of port O to AC ZF
instructions [ Input port tPAG AC « [P[OP)] Inputs 1he contents of porl P(DP) ZF
: 1o AC
IPM Input gt 4o M M{HL) « [P{OP] Inputs the contents of port PIDP ) o
& M{HL)
IPDR i4 I:(muyfiorl 10 AC 2 AC « [P(i4)) Inputs the contents of pert P(ia) 1o AC| ZF
ﬁii_aa
2 E « [P{(4)] Inputs the contents of ports P{4) and
AC « [P(5)] P(5} to E and AC, respaclively
1 P({DPy) & (AC) Culputs the contents of AC to por
PPy
1 P{DP) « [M{HL} Cutputs the contents of M{HL) to port
POPY
2 P(id) « (AC) Outpuls Lhe contents of AC 10 port
P(i4)
2 Pi4) « (E) Qutputs the contenls of E and AC 10
P(5) ¢ (AC) poris P{4) and P(5}. respectively
1 [PIOP. 1] « 1 Sels the port P[DP) bit specilied by
the immbdiate data t) Ay
1 [POPY, 18]« 0 Clears the port P{OP ) bit specilied | ZF

by the immediate data t,/g
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Instruction Instruction code Byte |Cycle Status
graup Mnemonic D; Dg Ds Dy O3 Dy Dy Dy | count |count Operation Description of operalion changes Notes
[i{e] ANOPDR | And port with 1100 0101 |2 2 P{Pylo Py « Qutputs to port P(P3 1o Py) the resutl | ZF
instructions | i, pd immediatadala |ly I |y 1y P3 Pz Py Py [P{P3to Pgl] v Iy to Iy | of taking the logical and of por
then output P{Pyta Pyl and the immediate dala
Igto g
ORPDR | Orporl with 1190 01 00}2 2 P{Pyto Py « Oulputs to port PPy 15 Ry) the result | ZF
i, pd immedialedata |3 I3 4 lg Py Pz Py Py [PiP310 Pgl] v I3 1a Iy | of taking the logical:dr of pé
then output
Timer conirol | WTTMO | Write timer O 1100 1 0 10| 2 TIMERO « [M2(HL)].
instructions {AC)
WTTM1 | Write timer 1 110 111 1 ]2 2 TIMER1 « (E), {AC)
1111 0100
RTIMO Read timer Q 1t 100 101 1|1 2 M2(HL), AC «
(TIMER®)
RTIM1 Read limer 1 11t 00 1 11 |2 2 E. AC « (TIMER1)
11+ 11 0 01
STARTQ | Start timer 0 1100 1t % 1|2 2 Start timer 0 co
1110 0 a
START1 | Slar times 1 1 00 1111 ]2 2
1110 01 11
STOPQ | Stop timer O 1100 1 1 1 1 {2 2
1111 01120
STOP1 | Stoplimer 1 1 00 11112 2
t 11 01 1 1
Interrupt MSET Sel interrupt 1100 1 10t |2
control masierenableflagl0 4+ 0 1 0 0 0 ©
instructions  ypegET [Resetinterupt |1 1 0 0 1 1 0 1 |2
masler enablettag|t 0 0 1 0 0 0 O s
EMi4 |[Enablainterropt [1 1 0 0 1 1 0 Sefd this inferrupt enable llags
high 01 01 Iyll
EIL 4 Enablginterropt | 1 G O 1 s the interrupt enable flags
low 0100 Iy
DIH ia Disable intarrupt |1 [+ 1] Clears the interrupt enable llags ZF
high 1 o1
DiL 4 Disable interrupt | 1 00 Clears the interrupt enable llags ZF
low 1 00
WTSP Write SP 1 o0 Transler the conten!s ol E and AC
1 0 ¥ into SP
RSP Read 5P il Translers the contents of SP ino E
and AC
Standby HALT HALT Sels hall mode
control
instuctions {610 [HOLD Sels hald made
Serial O STARTS | Star serial I/ START SIO Starls S10 eperation
control
instructions  iwygio SI0 « (E), {AC) Writes the contenls of E and AC inle
Lhe SKO register
RSIO E, AC « (510} Reads the contents of the SIO
regisier into E and AC
Other No operation Takes up a single machine cycle
instructions wilhoul perlorming an oparation
PC13,12 &4y Iy Spacifies 1he memory bank

ipmept,

&

i contained herein are intended for use in surgical implants, life-support systems,
#uclear .power control systems, vehicles, disaster/crime-prevention equipment and
& of which may directly or indirectly cause injury, death or property loss.

sing any products described or contained herein for an above-mentioned use shall;
coept tll responsibitity and indemnify and defend SANYO ELECTRIC CO., LTD,, its affilates,
subsidiafies and distributors and all their officers and employees, jointly and severally, against any
afl 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 |.
“litgation on SANYO ELECTRIC CO. LTD. its affiliates, 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 guarant-
eed for volume production. SANYQ belisves 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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