LOrdering number: EN2076D

CMOS LSI -
No.2076D |  LC6520C,6522C, LC6520H,6522H

Single-Chip 4-Bit Microcomputers for
Medium/Large-Scale ControI-Or;eqjed Applications

The LC6520C/H are singlechip 4-bit microcomputers that contain a 4K-byte RO
fabricated using CMOS process technology. Besides 8 input/output common ports

pins, the LC6520C/H have specific ports that are used to provide the interru pt; functlon
functlon and burst pulse output function. All output ports are of the open drém~ type

The LC65200/H are the same as our LCB500 series in the basic archltect
made more powerful in the stack level and the cycle time.

Features
-® Instruction set with 80 instructions {Common to the LC6
e ROM/RAM

4096 bytes/1024 bits (LCE520C/H)
2048 bytes/512 bits (LC6522C/H)
® [nstruction cycle time: 6 us (C version, Vpp
2,77 us {C version, Vpp:=,
9.92 us (H version, Vpp,
® Serial input/output interface x 1 (4 bits/8 bitshrt
® /0O ports
Input port: 4 pins
Input/output common ports: 32 pms

Output current:
Pull-up resistance:
Qutput level during reset:

Package Dimensions 3052A-Q48AIC
{unit: mm)
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LC6520C,6520H ,6522C ,6522H

Interrupt function

Timer interrupt: 1

TNT pin or serial 1/O interrupt: 1
Stack level: B levels {common with interrupt)
Timer: 4.bit prescaler + 8-bit programmable timer
Burst pulse {64 x cycle time, duty 50%) output function
Oscillator option
Circuit mode: Ceramic mode, RC mode, external clock mode (200 kHz to 4.2

{Xtal OSC constants are being checked.)
Predivider option:  1/1, 1/3, 1/4
Standby function: Standby function provided by the HALT instruction
Supply Voltage: 3 to 5.5V {C version)
4.5 10 5.5 V {H version)

Package: DIP42 shrink type, QIP48

Pin Assignment

kH
30— NC

29— PG3
20— PG2
27— PG1
26

Note)

* When mounting the QIP
version on the board, do
not dip it in solder,

- Nothing must be connected
Pin Name

to NC pin.
0SC1, 0SC2: RC, ceramic resonator, or X'tal for OSC
INT: Interrupt ‘
RES: Reset
PAD-3: Input/output common port
PB0-3: Input port
PCO-3:
PDO-3:
PEO-3: .
PFO-3: Input/output common port
PGO-3:
PI0-3:
PJ0-3:
SCK:
SO: Serial Input/output port
Sh:

TEST: Test

No, 2076-2/29



LC6520C,6520H,6522C ,6522H

Pin Description

Pin Name |Pins o) _ Functions Options During Reset
VoD 1 Power supply
Vss 1
0SC1 1 Input ® Pin for externally connecting R, (1) 6
C or a ceramic resonator for (2) 2-pin HC'OSC
system clock generation {3) 2-pin cerafmc
0sC? 1 Output ® For the external clack mode, the (4)
0OSC2 pin is open.
PAQ 4 |Input/foutput| ® Input/output common port A to H" output
PA{ 3. {Output Nch
PA2 4.bit input {IP instruction) transistor
PA3 4.bit output (OP instruction) OFF)
Single-bit decision (BP, BNP
instructions)
Single-bit set/reset (SPB, F{PB
instructions)
® Standby is controlle
(or PAg to 3).
® The PA3 {or PAg
be free from ch’a;xerlng
HALT |nstru£tlﬁn ex
PBp 4 Input ® Input Port B’o to
PB1 4b|t mput (IP i
PB2
PB3
Input/output (1} Open drain type ® “"H" output
output
(2} With pull-up ® “L"” output
resistance (Option-
(3) 9|_L;.t,pUt during reset: |  salectable)
{4} Output during reset:
llLrl
® (1), (2}: Specified
bit by bit.
® (3], {(4}: Specified in
a group of
4 bits.
t/output common port Dg to | Same as for the PCg to 3.  Same as for
the PCg to 3.
he functions, options are the
same as for the PCq to 3.
Péi) ® [nput/output common port Eg to | {1} Open drain type ® “H" output
PE4 3 output {Output Nch
PE2 4-bit input (IP instruction} {2) With pull-up transistor
PE3 4-bit output (OP instruction) resistance OFF)
Single-bit decision (BP, BNP {1), {2): Specified bit
instructions) by bit.
Single-bit set/reset {SPB, RPB
instructions)
® PEq: With burst pulse (64Teye)
output function

Continued on hé}ct'page.
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LC6520C ,6520H,6522C ,6522H

Continued from preceding page.

Pin Name |Pins 110 Functions Options During Reset
PF@p/S! 4 |Input/foutput | ® Input/output port Fg to 3 Same as for the PEg,to:3.| Same as for the
PF1/80 The functions, options are the "
PF2/5CK same as for the PEQ to 3. However,
PF3/INT no burst pulse output function is
provided.
® PFg to 3: Also used for serial
interface, INT input. Program-
selectable,
4 bits/B bits of serial input/output:
Program-selectable
Sl: Serial input port
S0O: Serial output port
SCK: Serial clock input/output
INT: Interrupt request input '
PGo 4 |Input/output .| Same as for the
PG PEg to 3.
PG
PG3
Plg 4 |Input/foutput Samg as for the PGg to 3.| Same as for the
Pl4 PGp to 3.
Plz
Ply
Input/output Same as for the PGg to 3.| Same as for the
PGp to 3.
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LC6520C,6520H,6522C,6522H

System Block Diagram.

Common with

PAO-3 <:> Fort A

)

FC0~3 <___:>MC

(sena /28X 4 )
[Fiwa]
bpP

T

STACK 1

STACK 2

STACK 3

STACK 4

STACK 5

STACK 6

STACK 7

STACK &

N

System Bus

ZF, 2SF:
EXTF:
TMF:

Program memory
Program counter
Interrupt control
Instruction register
Instruction decoder

Carry flag, carry save flag
Zero flag, zero save flag
External interrupt request flag
Internal interrupt request flag

No. 2076-6/29



LC6520C,6520H,6522C,6522H

Oscillator Circuit Option

Option Name

Circuit

Conditions, etc.

1. External Clock

® |nput: Schmitt type

2. 2pin RC OSC o ot .
I 05C2
Rext
3. Ceramic
Resonator OSC ct ot
H
Caramic
resonator 0sc 2?2
c2 R

® Predivider Option

Option Name

Circuit

onditions, etc,

1. No predivider

0OSC circuit

Applitgble to all of 3 OSC options.
Theg'QSC frequency, external clock
do riot exceed 1444 kHz.
ALC6520C, LC6522C)

he-OSC frequency, external clock
do not exceed 4330 kHz,
{LC6520H, LCB522H}

Refer to Table of OSC, Predivider
Option (Table 2.

2. 1/3 predivider

generator

Applicable to only 2 options of
external ¢lock, ceramic resonator
OSC,

The OSC frequency, external clock
do not exceed 4330 kHz.

Refer to Table of OSC, Predivider
Option (Table-2}.

17

pradivider

Timing

generator

® Applicable to only 2 options of
extarnal clock, ceramic resonator
OsC.

® The OSC frequency, external clock
do not exceed 4330 kHz.

® Refer to table of OSC, Predivider

Option (Table 2}.

No. 2076-6/29



LC6520C,6520H,6522C ,6522H

Options of Ports C, D Output Level during Reset ‘
For input/output common ports C, D, either of the following two output levels may be selected in a group of 4 bits
during reset by option.

Option Name Conditions, etc.

1. Output during reset; "H’’ level All of 4 bits of ports C, D

2. Output during reset: "'L" level

Options of Port Output Configuration
For each input/outputcommon port, either of the following two out
{bitwise).

lgcted by option

Option Name Circuit

1. Opendrain type
output

2. Output with
pull-up resistance

Ne, 2076-7/29



LC6520C,6520H,6522C,6522H

Development Support
The following are available to support the LC6520, LC6522 program development.

{1} User's Manual
“L.C6554 Series User's Manual’’ No. E21B. (Issued in Decemnber, 1987)
{2} Development Tool Manual

For the EVA-410 system, refer to the description of Development Support Toels in LCﬁ 54 Series User's

Manual”. For the EVA-800 system, refer to “EVA-B00-LC6554 Series Development Fool
{3) Development Tools

1) For program development {(EVA-410 system)
i. MS-DOS host computer system (Note 1)
ii., MS-DOS base cross assembler (LC65S.EXE)
iii. Evaluation kit (EVA-410C or EVA-420) :
iv. Evaluation kit target board {EVA-TBB520/22/564/43/46), evaly

2) For program evaluation
i. Piggyback (LCE5PG20/22), with socket for conversion of gfiumber of

Note. For notes on program evaluation, do not fail to re’f
for the LCG6520/22" in *'LC6554 Series User's M

Appearance of Application Development Tools
EVA-410 System

board

“P-B0A-0112

<

Piggyback
{LC65PG20/22)

EPROM {2732 or 2764)

Piggyback
conversion

To application system

Conversion board

| (TB425)}
- DIP 425
Evaluation Kit Target Board .
R - for 2764
(EVA-TB6520/22/54/43/46) {5?2‘#‘%2)3 adapter for 276

No. 2076-8/29



LC6520C ,6520H,6522C ,6522H

3} For program development (EVA-B0O system)
i. IBM PC/XT, IBM PC-AT {Note 1} compatible Sanyo MS-DOS machine
ii. Cross assembler ...... MS-DOS base cross assembler: {LCB55.EXE)
iii. Host control program: (EVABCO,.EXE)
iv. Evaluation chip: LCB6595
v. Emutlator : EVA-B00 or EVA-850 control hoard and evaluation chip board Note 2

Appearance of Development Support System
EVA-800 System

IBM PC/XT, IBM PC-AT compatible
Sanyo MS-DOS machine

» Host control program
{(EVABOO.EXE)

- Cross assembler
(LCB5S.EXE}

|
o

Emulator
EVA-800 or EVA-850

Evaluation chip board
EVAB00.-TBE520/22/54/43/46

Na. 2076-9/29



L.C6520C,6520H,6522C,6522H

Main Specifications of the LC6520C, 6522C

Absolute Maximum Ratings/T, = 25°C, Vgg = 0V unit
Maximum Supply Valtage Vpp max Vpp —03t0+7:0. v
Output Voltage Vo 0sCc2 Allowable up to voltage generﬁ?&d

Input Voltage Vi (1) OS8C1 (Note 1) -0,3to VDDfﬂ 3
Vi (2} TEST, RES —03to VDEJ‘*‘O
V) (3) PBgto 3 i

Input/Output Voltage Vio (1) Port of OD type

] Vip (2) Port of PU type
Peak Output Current lop Input/output port
Average Output Current oA Input/output port:

Per pin over the period of 100 .
Zlpa (1) Total current of PAQ to 3, PCO 10 3,
PDg to 3 and PEg to 3 {Note 2
Zlga (2) Total currentof PFQ to 3, PGO 10
' Plg to 3 and PJp to 3, (Noge 2}
Allowable Power Dissipation Pg max (1) DIP package, Ty = —Bﬁ_to +702
P4 max {2) QIP package, Tz = —30
Operating Temperature Topr ;
Storage Temperature Tstg

Allowable Operating Conditions/Tg = —30 to +70°C, Vgg
Operating Supply Voltage  VpD 4
Standby Supply Voltage Vst A " resister
“H"-Level Input Voltage ViH (1)  Port of 0{) ty

OutpﬂLNch

Port of PU ¢

max unit

VDD

VDD
vYpD

X
O
()]
<< < << <<<

typ max  unit

""L"-Level Input Voltage Vssg 03vpp V
RORT: Gutput Nch Tr OFF Vss 025vpp V
INT, SEK. SI: Vpp =4 10 5.5V Vss 025Vpp V
Outpu;’Nch Tr OFF
TNT,BCK, S): Output Nch Tr OFF Vss 02Vvpp V
G‘SC1 Vppb=4t055YV, Vgg 0.25Vpp V

%ternal clock mode
SC1: External clock mode Vsgs 02vVpp V
TEST: Vpp =4 to 5.5V ' Vgs 03vVpp V
TEST Vss 0.25Vpp V
RES: Vpp =4 to 5.5V Vgs 0.25Vpp V
RES Vgs 0.2vpp V
See Table 2.
(VDD = 4.0to 5.5V) (2.77) (20)  {us)
{6.0) (200 {us)

~ Continued on next page.
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1.6520C,6520H,6522C ,6522H

Continued from preceding page.

External Clock Conditions (When the external clock or 2-pin RC OSC option is selected) min typ max unit

Frequency faxt 0OSC1: Fig. 1 See Table 2.
Pulse Width [textHf © QSC1:Vpp =4tob.bY, Fig. 1 90 ns
toxtl 0OSC1: Fig. 1 180 ns
30 ns

Rise/Fall Time toxtR,  OSC1: Vpp = 4 to 5.5V, Fig. 1
textF QSsC1: Fig. 1

Oscillation Guaranteed Constants

2-Pin RC Oscillation Cext 0SC1,08C2: Vpp = 4 to 5.5V, Fig. 2
Rext 0S8C1, 08C2: Vpp = 4 10 5.6V, Fig.
Cext 0SC1,08C2: Fig. 2 ;
Rext OSC1,085C2: Fig. 2
Ceramic Resonator Oscillation Fig. 3

Electrical Characteristics/Ta = —30 to +70°C, Vgg = 0V, VDD 30to5. 5{
“H""-Level Input Current liH (1)

K (2) +1.0  pA
“L"-Level Input Current I (1) HA
he (2 mA
e (3) HA
{4 UA
“H'".Level Output Voltage VoH (1) Y
VoH (2) v
“L'".Level Output Voltage Vg (1 15 V
2 085 Vv
" Hysteresis Voltage v
Current Dissipation
2-Pin RC Oscillation 5 mA
45 mA
Ceramic Resonato ) 10 mA
Oscillation 1/3 Eiredw ider
VpD: Fig. 3Vpp = 4 t0 5.5V, 4MHz, 5 10 mA
74 predivider
DOP {5F Vpp: Fig. 3 400kHz 1.5 4 mA
£ DDOP (6) VpD: VDD = 4 to 5.6V, Fig. 3 800kHz 2 & mA
External’ Glock DROP 17) VpD: 200 kHz to 667 kHz, 2 5 mA

1/1 predivider
600 kHz to 2000 kHz, 1/3 predivider
800 kHz to 2667 kHz, 1/4 predivider
bDoP (8) Vpp: VpD = 4 10 5.5V, 3 10 mA
200 kHz to 1444 kHz, 1/1 predivider
600 kHz to 4330 kHz, 1/3 predivider
800 kHz to 4330 kHz, 1/4 predivider
Ippst  VDD: VDD = 5.5V [Output Nch Tr OFF, 0.05 10 pA
VpD: Vpp =3V ort=Vpp 0.025 5 LA

Standby Mod

‘Continued on next page.

No. 2076-11/28



L.C6520C ,6520H,6522C ,6522H

Continued from preceding page.

Oscillation Characteristics min typ max unit
" Ceramic Resonator Oscillation
Oscillation Frequency fcrose OSC1, 0SC2: Fig. 3 fo =400 kHz 392 400 408 kHz

Oscillation Stabilizing 1CFS Fig. 4 fo=400kHz
Period VbD =4 to b5V, Fig. 4

2-Pin RC Oscillation

(Note 4) 0SC1,0SC2: Vpp = 4 to 5.5V, 816 kHz
Fig. 3 fo =800 kHz

0SC1,08C2: Vpp =4 10 5.5V,
Fig. 3 fo = 3 MHz, 1/3 predivider,
1/4 predivider

0S8C1,08C2: Vpp=410b.bV,
Fig. 3 fo =4 MHz, 1/3 predivider,
1/4 predivider

fo =4 MHz, 3 MHz, 800 kHz

Oscillation Frequency fmose (1) 0SC1,08C2: Vpp=4to 5;5}% . kHz

“fmosc (2) 0SC1, 0SC2: Fig. 2, 609 kHz
Cext =270 pFiS%, R
Pull-up Resistance -
1/0 Port Pull-up Resistance  Rpp k2
External Reset Characteristics
“H'"-Leve! Threshold ViH 08vpp V
“L""-Level Threshold ViL 05vpp V
Reset Time TRST See Fig. 5.
Pin Capacitance cp 10 pF
Serial Clock
Input Clock Cycle Time 3.0 s
12.0 Hs
QOutput Clock Cycle Time 84 x Teye us
Input Clock 1.0 us
"*L."-Level Pulse Width 4.0 s
Output Clock 32xTeye us
“*L"-Level Pulse Width
nput Clock 1.0 s
""H’’-Level Pulse Width 4.0 Ms
Output Clock 32x Teye s
“*H"-Level Pulse Wid
Serial Input ; _
Data Setup Time gcified for t of SCK, Fig. 6 05 HS
Data Hold Time, S|:'Specified for t of SCK, Fig. 6 - 0.5 us
Serial OQutput £
Output Del S0: Vpp =41t05.5V, 05 wus
Specified for | of SCK,
" Nch OD only: External 1 kohm,
external 50 pF, Fig. 6
S0 20 us
PEO: Teyc = 4 x System clock period, 64 x Teye Us
Nch OD only: External 1 kohm,
external 50 pF, Fig. 7
PED: 32 x Toyct10% Ms
PEO: 32x Teycs10% us

Note 1:
Note 2:
Note 3:

Note 4:

Note 5:
Note 6;

When tscilldted 'nt;é?nally under the oscillating conditions in Fig. 3, up to the oscillation amplitude generated
is allowabl#:, "~
Average over the period of 100 msec.

Operating supply voltage Vpp must be held until the standby mode is entered after the execution of the
HALT instruction,

The PA3 (or PAD to 3} pin must be free from chattering during the HALT instruction executicn cycle.
fCFOSC represents an oscillatable frequency. There is a tolerance of approximately 1% between the center
frequency at the ceramic mode and the nominal value presented by the ceramic rescnator supplier. For details,
refer to the specification for the ceramic resonator.

When mounting the QIP version on the board, do not dip it in solder.

The OSC1 becomes the Schmitt type when the QSC option is the 2-pin RC OSC or external clock OSC.

No. 2078-12/29



L C6520C,6520H,6522C ,6522H

0SC1 (05C2)

T
OPEN
External clock

stgrm

= Resonator Qs =

Fig.2 2-Pin
Fig. 3 Ceramic Resonator Oscillation Circuit

- - Lower limit of .
operating Vpp RES

Voo
----- o E
]; Cres (=0,1x)

Fig. 5 Reset Circuit

Stabilized oscillation

Note 7: When the rise time of the power

supply is 0, the reset time becomes

"“‘Fjg: Oscillation Stabilizing Period 10 ms to !00 ms at CRes = 0.1 uF. I,f

A the rise time of the power supply is

‘ tong, the value of CRES must be in-

creased so that the reset time becomes
10 ms or greater.

No. 2076-13/29



L C6520C,6520H,6522C ,6522H

4MHz (Murata) ¢1 | 33pF*10% 800kHz (Murata) ¢1]220pF+10%
C5A4.00MG +10Y D *10%
€2 | 33prt10% CSRE00K ce ZZUPV_F_“ 10%
R OQ R ,ﬁlQ T
AMHz (Kyocera) C1 IpFx 0% 800k Hz {Kyocera) | €1 [ 1 509"' f«‘«l_ﬂ?ﬁm,
KBR4.0MS cz | 33prx10% KBRBOOH y50pF*10%..

R nu A
3MHz (Mursta) €1 | 33pF=10% 400kHz (Murata)

CSA3.00MG c2 | 33pFx10Y% CSB400P
R g
3MHz (Kyocera) C1 | 47pFE10¥%

KBR3.0MS C2 | L7pFEEI0Y KBR400B
R 0

Table 1 Constants Guaranteed for Ce

o
[#]
|

Voo

Load circuit 1k

l

BOpF

The load conditions are the
same as in Fig. 6.

Fig. 7 Pulse Output Timing at Port PEQ

No. 2076-14/29



LC6520C,6520H ,6522C ,6522H

Circuit Configuration Frequency P’?g:’l?:;?n‘:;:c'" VDD Remarks
Ceramic Resonator 400 kHz 1/1 {10 us) 3t0 5.5V sable with 1/3,
Option 4 predivider
1/1 (b us) 4 to 5.5V n
800 kHz 1/3 (15 us)
1/4 (20 us)
1/3 (4 us)
3 MHz 1/4 {5.33 ps)
4 MHz 1/3 (3 us)
1/4 (4 us)
200 to 667 kHz 1/1 (20 to 6 Ms)
External Clock Option 600 to 2000 kHz 1/3 (20 to 6 us
or External Clock 800 to 2667 kHz 1/4 (20to B s
Drive by RC OSC 200 to 1444 kHz 1/1 (20to 2 7’”7-115)
Option 600 to 4330 kHz 1/3 (20 to 2 ?“7 .us)

800 to 4330 kHz 1/4 {20

External Clock Drive The external clock drive is impos
by teramic resonator

0SC Option specify the external cloc

RC OSC Option Used with 1/1 predivider
Vpp =3t b5V} &
If used with othet:

, 6522C. For the variation range of RC OSC frequency of
at thé eicternal constants only shown below,

ext = 6.8 kohms
o« S 1156 kHz

Note 8: 7 i ey 4t VDD = 5.0V, Ta = 25°C must be in the range of 350 kHz to 750 kHz.
Note i ;frequle icy at Vpp = 4 OV to 55V, Ty = —30°C to+70°Cand VDD 3.0Vto558V, T, = -30°C

No. 2076-15/29



LC6520C ,6520H,6522C ,6522H

3:': ] fMOSC - Rext

| [ [ 1 [T 1 Vpp =5V
O This characteristic curve isgivenfor||__| T, = 256°C
8 reference only without guarantee.

= 1 !

5 o 1

] ~

NN |

Co i

g [ \\\ . 75‘ -

- \ Ca Qs

& SN

:‘_3

Té

o

2 K
100 N A

HC Oscillation, Rext — kﬂ

\
Main Specifications of the LC6520H, 6522H

Absolute Maximum Ratings/T, = 25°C, Vgg = 0V
Maximum Supply Voltage Vpp max Vpp

Output Voltage Vo 0SsC2

Input Voltage V(1) 0SC1 (Note 1)
Vi (2) TEST, RES
VI (3) PBoto 3

Input/Qutput Voltage Vig (1)
Vi (2)

Peak Qutput Current lop

Average Output Current 10A

ZI0A (1) P
to 3 tNgrte 2)

Allowable Power Dissipation

Operating Frequency
Storage Temperature

Allowable Operating Conditiofs/T
Operating Supply Voltage \!
Standby Supply Volra_ge
“H’".Level Input Voltage

5 VppRAM, resister hold (Note 3)
Port‘of OD type, PBp to 3!

Outﬁut Nch Tr OFF

Poft of PU U type: Output Nch Tr OFF
"SCK $1, TNT: Output Nch Tr OFF
#SCK, SI, TNT: Output Nch Tr OFF
RES

0S8C1: External clock mode

Port: Output Nch Tr OFF

INT, SCK, SI: Output Nch Tr OFF
0S8C1: External clock mode

TEST

RES

External Clock Co’hqgﬁbns {When the external clock option is selected)

Frequency fext 0SC1: Fig. 1
Pulse Width [textH' 0SC1: Fig. 1
textl
Rise/Fall Time textR., 0O8C1: Fig. 1
) [textF
Oscnlatlon Guaranteed Constants
Ceramic Resonator Oscillation Fig. 2

470°C, Vigg = OV, Vpp = 4.5 to 5.5V

f-’Fo t@3 ‘PGpto 3, —30to+140

unit
\'%
v
v
v
Vv
v
A
mA,
mA,
mA
mA
600 mw
400 mwW
—30to +70 °C
—55 to +125 °C
min typ max unit
4.5 55 V
1.8 56 V
- 0.7vVpD +135 V
0.7Vpp Vpp V
0.8vVpD +1356 V
0.8VpDp Vpp V
0.8vVpp Voo V
0.8vVpD Vpp V
Vss 0.3Vpp V
‘Vsgg 025vVpp V
vVss 0.25Vpp V
Vgg 03vpp V
Vss 0.28vpp V
See Table 2. .
(0.92) (20} {us)
See Table 2.
90 ns
30 ns
o )
See Table 1.

No. 2076-16/29



LC6520C,6520H,6522C ,6522H

Electrical Characteristics/Ty = —30 to +70°C, Vgg = 0V, Vpp = 4.5 to 5.5V min typ max  unit

“"H’*-Level Input Current I{H (1) Port of open drain type, +5.0 uMA
PBp to 3: Output Nch Tr OFF,

Including Neh Tr OFF leakage current,

VN = 135V
i1 (2) OSC1: External clock mode, VN = VDD LA
“1.'*-Level Input Current I (m Port of open drain type, PBg to 3: MA

Output Nch Tr OFF, VN =Vss
I (2) Port with pull-up resistance:
Output Nch Tr OFF, VN = Vg5S
i (3) RES: VN =Vss
L (4) 0OSC1: External clock mode,

VIN = Vss
“H"-Level Output Voltage VoH (1) Port with pull-up resistance: Vv
IpH = —50 A
VoH (2)  Port with pull-up resistanc Vv
IgH = ~10 A
*L'"-Level Qutput Voltage VoL {1) Port: IgL =10mA v
VoL {2} Port: gL =1 mA, Wh v
port is 1 mA or less
Hysteresis Voltage VHys RES, TNT, SCK, §, \%
0OSC1 of Schmitt
Current Dissipation
Ceramic Resonator Ippop (1} Vpp: Fig. 10 mA
Oscillation Output Nef' F
External Clock IppoP (2) Vpp: 200 KHz to 43 10 mA
Operatjfig'mod
Standby Mode IDDST 10 pA
5 uA

Oscillation Characteristics
Ceramic Resonator Oscillation

Oseillation Frequency fcrose 3920 4000 4080 kH:z
(Ngte:d)
Oscillation Stabilizing tGES 10 ms
Period ;
Pull-up Resistance ;
14 ks2
""H""-Level Threshold” » 0.5Vpp 08vpp V
“L"-Level Threshold 0.25Vpp 05vVpp V
Reset Time i : See Fig. 4.
Pin Capacitance MHz, Other than pins to be 10 pF
ted, VN = Vg5
Serial Clock i
4 SCK: Fig. 5 3.0 Hs
SCK: (Toyc = 4 x System clock 64 x Tcye Hs
period), Fig. 5
SCK: Fig. 5 1.0 pis
SCK: Fig.5 32xTevye us

" Continued on next page.
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Ceontinued from preceding page.

min typ max unit
Input Clock "*H'’-Level tckH (1) SCK: Fig. 5 1.0 Us
Pulse Width _
Qutput Clock “H"-Level tckH {2) SCK: Fig.5 MS

Pulse Width
Serial Input
Data Setup Time tICK 5l: Specified for t of SCK, Fig. 6
Data Hold Time 1CKI Si: Specified for * of SCK, Fig. 5
Serial Qutput .
Output Delay Time 1CKO S0: Specified for | of SCK,

Puise Qutput

N¢h OD only: External 1 kohm,
external B0 pF, Fig. b

Period tpCyY PEQ: Tcyc =4 x System clock'p
Nch OD only: External 1 kohny,
external 50 pF, Fig. 6
"H"-Level Pulse Width tPH PEO: s
"!L"-Level Pulse Width tpL PEO:
Note 1: When oscrllated internally under the oscillating cond ons in

Note 2:
Note 3:

Note 4:

Note 5:
Note 6:

is allowable,

Average over the period of 100 msec.
Operating supply voltage Vpp must be held
HALT instruction, The PA3 {or PAD to 3) £
execution cycle.

When mounting the QIP version on
The OSC1 becomes the Schmitt t

Texil LaxiH
| \oxiR

text

Fig. 1 External Clock Input Waveform

Voo

{____________________ prerlimitof

/ operating Vpp
B ov
Ceramic

S, SRR

Stabllized oscillation
QOscillation unstabilized period
ICFS

_Fig. 2 Ceramic Resonator Oscillation Circuit 'Fig. 3 Oscillation Stabilizing Preiod
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4MHz (Murata) €1 | 33pF£10%

CSA4.00MGS c2 | 33pF+10%
R 0g

4MHz (Kyocera) c1 | 33pFE10%

KBR4.OMS c2 | 33pF*10%
R on

Table 1 Constants Guaranteed for Ceramic
Resonator Oscillation

1CKCY

Note 7:

oKL

1CKH

SCK ———\

tick

jleld}

S

L -
){ Input data

50

se Output Timing at Port PEO

# 5.8voo

2% 6. 25V00

The load conditions are the
same as in Fig. b.

Predivider Option

v Remark
(Cycle Time) DD e
171 (1 ps) 4.5 105.5V
External Cloek Optibn’ | 20004330 kHz | 1/1(20t0 092us) | 4.5t05.5V

External Clock Drive
by Ceramic Resonator
0SC Option

The external clock drive is impossible. When using the external clock drive,
specify the external clock option.

Table 2 Table of Oscillation, Predivider Option {All selectable combinations are shown. Do not use any other
~ combinations than shown above.)
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Notes for Standby Function Application

The LC6520, LCB522 provide the standby function called HALT mode to minimize the current dlssmatlon when the
program is in the walt state

be considered accordmg to the extent to which these factors are allowed This secﬂgn ma )
backup for which the standby function is mostly used. A sample application mreunt W
performed precisely is shown below and notes for circuit design and program deﬁgﬁ are als
When using the standby function, the application circuit shown below must beUsed &

observed. i
If any other method than shown in this section is applied, it is necessar /
such as power failure and the actual operation of an application equipm

1. HALT mode release conditions
11, Supplernentary description of release by serial transfer comp

instruction immediately followmg the HALT instructio Thlsf ¢artbe used ‘po execute the program only
when serlal transfer oceurs, placmg the program in th ai ¥ ialtransfer ocours. This function is

‘— Notes —
L Helease by the serial transfer completion s[

must,“be kept as low as possuble during backup and
serial transfer by external clock i mod i€ released when serial data is transferred ex-

ternally during backup,

12,

HALT mode release conditions

HALT instruction
Provided that PA3, (P A

1 Reset (Low level is appled to RES.)

2 Low level is applied to PA3, (PA3 to PAp or PA3
is program-selectable.)

3 Serial transfer completion,

ttion, an application circuit and program must be designed with the following in mind.
e standby state must not be less than specified.
nd conditions of each contro! signal {RES, port A, serial transfer} must be observed at the stand-

by’ rnltiate/releas ‘state.
(3) Releass pe‘r ionimust not be overlapped at the time of execution of the HALT instruction.

A sample application where the standby function is used for power failure backup is shown below as a concrete

method to observe these notes. A sample application circuit, its operation, and notes for program design are given
below,
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Sample application where the standby function is used for power failure backup
Power failure backup is an application where power failure of the main power source is detected and the HALT
instruction is executed to cause the standby state to be entered. The current dissipation is minimized and a backup
capacitor is used to retain the contents of the internal registers for a certain period of time, After power is restored,
a reset occurs autornatically and the execution of the program starts at address 000H of thg p?agram counter {PC).
Shown below are sample appllcatlons where the program selects or not between powe -iON “rg et

2-1. Sample application 1 where the standby function is used for power failure backu
power is restored.

2-1.1. Sample application circuit — (1)
Fig. 2-1 shows a sample application where the standby function is usedfof

100V é
power source

nit {resistance: Q)

% R2(10k)

R3{710)

(Note} Nermal input
ports other than PA3

divided as follows: a, POWaé ON res

backup,

\
Vie Pxx SA

(Reset {  Normal moda )@--- Reset X Normal mode

7

v v
{b} Instantaneaus \ Instantaneous break (iii}

break (i), {ii) HALT
instruction

A -
— i

1%
HALT mode
__________ ff o= ---k Reset jNormeﬂ mode

v
{e) Return from power failure backup

HALT instruction

V+rron: V+value when TR is turned ON/OFF

Fig. 2-2. Operating waveforms — {1} in sample application circuit
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2.1-3, Operation of sample application circuit — (1)
(a) At the time of power-ON reset
After power rises, a reset occurs automatically and the execution of the program starts at address 000H of
the program counter {PC}), .
— Note —
This sample application circuit provides an indeterminate region where no reset_
VpD range is entered,

the operating

(b} At the time of instantaneous break
{il  When the Px input voltage does not meet V| {The Py inp

Ulgwer thandnput
threshold level V| L) and the RES input voltage only meets V||_: i

(ii)
The program continues running in the normal mode, )
(iii) When both of the Py % input voltage and HES input volt "/g

and a reset occurs,
When two pollings regard the Px X input voltage as
power Is restored a reset occurs, releasing the stapd

{c] At the time of return from power faillure backup ¢

2-1-4. Notes for design of sample application circuit —
® Virise time and C3

500 kohm typ.)
Make the V+rise time shorter {up to 204
Rq and C4q

Rg and Rg
Make V+ (VBE + 0O

v Rg ahd’Ra) when the reset circuit works (Tr ON) more than {operat-
1} fjbservmg this note, make V+ as low as possible to provide a reset early

AAA ; 1st polling
3 ; Interrupt inhibit
AAA ; 2nd polling
;  Standby
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2-2. Sample application 2 where the standby function is used for power failure backup
Shown below is a sample application where the program selects between power-ON reset and reset after power is
restored,

2-2-1. Sample application circuit — {2} (No instantaneous break in power source)
Fig. 2-3 shows a sample application where the standby function is used for power fallure backu .

f REG !
100V AC
power source

The operating waveform in the san}sa_._,eﬁ'appﬁ ;
divided as follows: a, Power-ON resej

\ v+ ron — I
.———'/ - . VIH EE?

! ’ ~ \ *ViH Pxx
! 7
/L7
‘ |
%&“r‘r;‘éﬁe ————————— —k IReset: Normal mode
K & . y [ —
& —
Return from power failure backup \

HALT instruction Py x = *H" is detected

V4TRON: V+value when TR1 is turned ON/OFF.

Fig. 2-4. Operating waveform — {2) in sample application circuit
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2.23.

2.2.4,

225,

Operation of sample application circuit — (2)
{a) At the time of power-ON reset
The operation and notes are the same as for sample application circuit — (1], except that after reset release
Pxx = "L is program-detected to decide program start after initial reset.
{b) Standby initiation "
When one polling regards the Px X input voltage as 'L’ level, the HALT mode i§ ghtered
{c) At the time of return from power failure backup ,
After power is restored, a reset occurs, releasing the standby mode, Aftef’ stand
program-detected, deciding program start after power is restored.

- Note —
If power is restored after Vpp during power failure backup gets Jower than
may be program-detected, deciding program start after initial res

Notes for design of sample application circuit — (2)
® Rz and R

Fix the R2 value so that R >> R is yielded and fix the |
® Ry

There is no severe restriction on the Rg value but fix

Other notes are the same as for sample application ci

Notes for software design

level,
® |nput a standby request to a normal input

{Example}

Unit (resistance: Q)

Yoo
Pxx {Note)
(SENSE }

our
Yoo
R (500k)
(me)
fES

Vss

b

{Note} Normal input ports other than PA3

. Fig. 2-5 Sample application — (3) where the standby function is used for power failure backub
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2-3.2, Operating waveform in sample application circuit — (3) o B
The operating waveform in the sample application circuit in fig. 2.5 is shown in Fig. 2-6. The mode is roughly
divided as follows: a, Power-ON reset, b, Instantaneous break of main power, C, Return from power fallure

backup.
VI‘
S T e Y
— — 1
¥
&H Rs/ ViH Pxx
7
I / L Pxx I / v+

V+YRIoN | / Pxx ViL Pxx VIJ‘:::::

Indeterminate {. HesetMNormal mode) Reset Normal modg
TS -

{1} Power-ON reset \ 2} Instantaneous p X = "HY
Pxx = “L” is detected, break {i), i} yotacteq,

"
V7 TRION —-F—Vn_ Pxx
L

Normal mode k% ___________

!

HALT instruction
Py = *L" is detected.}

-TR10ON: V+ value when TR1 is turned ON/OFF,
+TR30ON: V+ value when TR3 is turned ON/OFF,

&s running in the normal mode.
X input voltage and RES input voltage meet Vu_

The o\pwattmn and notes are the same as for sample application circuit — {2)
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2-3-4, Notes for design of sample application circuit — (3)

235,

2.4,

25,

[ H3
Bias resistance of TR2
¢ R7andRg
Fix the R7 and R8 values so that TR3 is turned ON/OFF at approximately 1.6V of ¥
Other notes are the same as for sample application circuit — (1)

Notes for software design
Same as for sample application circuit — {1}

Notes (1)} for providing serial transfer

Notes for providing power failure backup and serial transfer
This application assigns top priority to power failure backup. When
transfer may not be provided normally.

{1} When the internal clock is used for the serial clock:

b is provided, serial

e HALT jnstruction. If this is
Ara
{(2) When the external clock is used for the serial clock:

When power fallure is detected, it is most prlorltlzed t ered, providing power

ase signal by serial transfer
se signal is inputted during

completion is mputted to the HALT instructio
backup.

Notes (2) for prowdlng serial transfer

{m

instruction is executed to reduce
(RES, PA) causes return from thef
(2) '

the HALT mode is
HALT instruction
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LC6520, LC6522 INSTRUCTION SET

the AC and E.

Symbol  Description
AC : Aceumulator M{DP) : Memory sddressed by DP { J),1 1:Contents
At : Accurmulator bit « PIDP) t Input/output port addressed by oPL - : Transfer and direction
CF : Carry flag PC - Program counter + : Addition
CTL : Control register STACK : Stack register - : Subtraction
opP : Data pointer ™ : Timer A : AND
E 1 E register TMF : Timer (internal} interrupt request flag v :0OR
EXTF : External interrupt request flag At, Ma, La : Working register v : Exclusive
Fn :Flag bit n ZF : Zero tag =
M : Mermory
K] Instruction code "
[ . £1= .
Eg Mnemonic 145 Function
k34 DrDgDsDa (D30, DDy = O
g |cia Clear AC 11 00[0000)1}t]|AC=0 The AG contepts gie cleared
g cLe Clear CF 1110|000 1 |11V [|6F—0 The CF com‘;p{;are cleared
E |s1c Ser CF 1111 |ooo |1 |cEer
5 lcma Complement AC vt o|to | |ac—ED
]
E INC Increment AC Q0001 1 1V O |V |1 [|AC—(AC+
& |pec Decrement AC cooo|t v facean—
2 |ga Rotate AC leit : 3y |1 [ACo—CFLACH
s RAL through CF 000|000 {ACn. CF = (AC 3}
§ TAE Transler AC 0 E [0 000|001 1 |1[1]e—(a '
< IXAE Exchange AC with E |0 C O O |1 1 071 |V |1 HACIZ(E)
_5 | N Increment M 0GCG 10 M{DP} ~—
)
E DEM Decrement M 0010
‘g
EE SMBbit |Set M data bit oo0GCo
ft
E"é RMB bit |Resel M gata b |0 Q 1 ¢
=5 2l
Binery uddntion of the AC cantents and
AD Add M 1o AC a1 10 the M(DP) gontents is performed and ZF CF
the resdlt &8 siored in the AC,
Binary addition of the AC, CF contents
ADC Add M 1o AC withCF [0 0 1 0O nnclfhe*M[DP) contents is performed and | 71 CF
the' m;ult is stored in the AC,
Decimal adjust AC ;
Caa in addition trro [?@s added to the AC contents. ZF
Decimal adjust AC ¢ f A tent
DAS in subtraction 1110 10 is added to the AC contents. 7F
The AC contents and the M{DP]1 contents
2 lexL Exclusive or M o AC[1 1 1 are exclusive-ORed and the result is stored| ZF
'tES in the AC.
H : S The AC contents and the M{DP} contents
% |AND And M to AC AC —~{ACYALMIDP)) | are ANDed and the result is stored in the | ZF
(=
c e The AC eontents and the M{DP) contents
g OR Or M to AC AC —(Agiv (M(DP}) | are ORed and the result is stored in the 2F
L3 .«'-ﬂ &%
o k4 15
E a0 The AC contents and the M{DP) contants
g |M Compare AT with M(,}Bp3]+(AC'+‘ gre compared and the CF and ZF are IF CF
M set/reset,
'% Comparison result CF ZF
H MDP) >(AC | 0 | ©
H (MIDP)}=(AC) ] 1 1
g (MOPI<IAC) | 1 | O
k= ¥ Talaloin The AC coments and the immediate
S T o
< Cl data Comparg g«C wirh 2|13lzhilp +{AC)IHT data I3I2I1I0 are compared and the ZF IF CF
and CF are setfreset,
Comparison result CF ZF
lalalilg>(ACH] © 0
11314 1g =(AC) 1 1
1313 1y lg<C{ACH] 1 0
2 [{OP I ¥ iglal 1g Ttie DP(_ contents and the immediate
ZF
balalalyg data I3)514 g are compared,
The immediate data 131214 lg is lcaded in
lada Lodg [0 |1 JaCc—131310 1 the AC. ZF *®1
0010 {1 |y IM[DP) (AL} The AC contents are stored in the M{DP),
£ 000 U |1 |1 [AC—(MDP) The M{DP) contents are loaded in the AC.| ZF
" FA — The AC conterts and the M{DP] The TF 1
2 Exthange AC Wil M 0 1 0|0 MMiMg|1 |2 [ACIZ(MIDP}] contants arg exchanged and then the secordig 1o v
g hgn mQF’"!" QP;.x DPy+—{DPul ¥ DPy contents are modified with the ZF it 01 1DPy1
[+ w ) iy pla;e data OM;M Mg contanls of {DP} YOMoM My, YOMM My,
E — M{DP Tra 2F 3 selireses
B |x Exchangdeat with M1 01 00 0 0 0 [1 ]2 [tac = (miDP)) The AC contents and the MIDP) contents woconting o th
b ’ are exchanged, ZF CP,, contents a1
E the time of innruc
£ The AC contents and the MIDP) Toe 25 waat
— ) coments 8 e e ZF it serroser
‘; Xl Exchange AC with M.{1 1 1 111 1 1 0 |1 (2 |AC) = (MDP)] tontants are axchanged and then the IF 40507 ing Lo the
a1 then increment DPL DPL +—iDPL) 41 DP, contents are incremented +1. resit af {DPY 11
XD Exchange AC with M1 1 1 1 J1 1 1 1 |1 [2 [(aci5(mipe)) e s o A e anth | 7€ T
then decrement DPL DRy —(DPLI—1 DP) contents are decremented —1. raste of (DP = 1)
ATB[rena wave sate 1ron [0 1 T 000 1 1 [T [Z[AC ERoM | FGRa, RO i by T
progtam ROM IPCh E AC) with the E and AC contents are loaded In
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[=
% Instruction code cls Status flag
Eg Mnemonic £ (B Eunction Description affected Remarks
EB D7 Dg 5 D4 (D3 Dz 11 Dg [* |O
E LD2Z data|Load DPrwith Zeroand[1 © O O (1312 4o |1 |1 |OPH —0 Thn.DPH a_ml DPy are Ioadedwith(!ard
] DP wih y/mmediale DPL =K1z 1110 the immediate data I3151) 1 respectively.
g dala respectively
= |LHI da1a | Load DPH with 01 00 [tatznvro |1 {1 |DPA=—13120110 The DPy is loaded with the immediate™
-g immediate data . daa 1315141
2 | Increment DPL 111031170 |1 |1 |BP+—(DPL+1 The DP| contents are incregiented +1.
E DED Decrement DP, 1T 1101 1 11 |1 ]y ]|DPLe(DPj~) The DP_contents are decrepiented —
E 1AL Transter AC 10 DP. [11 1 1 {0 1 1 1 [1 |1 |DPL==(AQ)
g [ta Transtet DPLto AC |1 01 1 0 |1 0 0 1 |1 [1 |AC—{DPL)
o
g XAH Exchange AC wath DPu 0OC 10001 11 [ [{AC ZIDPH) sxchang g
< XAt Exchange AC with "o The AC corgfenﬁ and the €
2 XAD working register At 11 1 0F0O0:0 0 [1]1[1AC Z(AQ) waorking mﬁ'swr At are
& PO - At is aspined one of
5 XA 1110 {0 :000 |11 {AC) (A1) nncordiﬂ fo it
2 | xa2 110k 0io 0 |11 |1an San e e
4 A3 T 11 oft 1z 0 |11 a0 =AY
E XHa Exchange DPw wih 2
?pel XxHO working register Ha 1111 15670 0 |1 |1 | (DPH ={HO}
E"% XH1 ' 111 1‘10 D |1 |1 |(DPH ZXtH1)
g E XLa Exchange DP, with a
F.E[ XLO working regisier La 111 1 [oidie o [ |1 |1oPL =LOY
XL 1111 0’..‘..50 C |1 [toPLY L)
g | SFB 1lag| Ser flag bl ¢ 1 0 1 |B3BzB1Bo
)
5
2 | AFB flag| Rese1 flag b 0001 |B3B2B1Bo The fiege e divid-
E wd into 4 proups of
:: FaroFy Fyto
2 Fy. Fatﬂ F‘!'Flﬂ
2 10 Fug
3 The ZF n wee/reven
‘E ooming 10 the 4
2 bity including n
E single bit specilied
5 with 1 immediste
[ dets ByB,8,BG
JMP addr | Jump n the current Q1 1 0|1 PPy Ei‘g A sjump to the address specified 1 the BANK and
bank PyPgPsP [ with#the PCyy lor PCyy) and NP inmructians are
erene Yimmediate dats PmPgPBF-,PsPsP4P3P2 :;:'"E"L"""_'.W"‘
__zkﬁlPO oceurs. Pcv.| "
A A jump to the address spacified with
JPEA Jump m the currenl the contents of the PC whose low-order
£ page modified by E @ bits are replaced by the E and AC
g and AC contents occurs.
2 | CZP acar | Call subroutine in the A subroutine in page 0 of bank O is called,
E zero page
2
g CAL addr | Call subroutine n the A subroutine in bank O is called.
2 zer0 bank
Ei PeFsPaP3P2P1Po
S {RT P Pck-t STACK) A return from a subroutine occurs.
RTI PC —{ 5TACK) A return from an interrupt service routine | 7z CF
CF ZF —CSF, ZSF occur.
BANK PCu s {FCn The bank is changed. e e watoe
the JMP ingtruction,
BAL addr PC7-0+ P7 PgPspa | I 8 single bit of the AC specified with Mosmonic is 8AG
P3 PP Po | 1HE immediate data tytg is 1, 8 branch 1o DAY according
o ! | to the scdress specified with the immed iate 1o he walye of L
hoACH=1 dita P4PEPEP 4P 5P| Py within the same
78 5 4372170
. : page o¢cy
B o — If & single Im of the AC specifisd with [ i BNAD
BNAL add 2|2 |PCr~0~—PsPePsPs the immediate data ty1g is O, & branch to mr:::r;:.;wam
P3P2P1PO | the address spacified with the immediate ® thentun ol .
i ACL=0 data PTP5P5P4P3P2P1PD wlthin the ame
Page occurny,
0 1t1tg |2 [2|PCr~0—PrPsPspa |1 8singlebit of the MIDP) spacified with Mnemonic is MO to
P3PzP1 Pp P3P2P1 P |the immediate data tytg s 1, a branch to M) acconding to
the address. specified with the Immediate the value ol t,
. il [MIDP. t11al1=1 |data PyPgPgPsPyPoP Pg within the mme
& page octurs. -
E. It & singte Bit of the M{DP) specified witl " P,
o™ 001 110 1t1to[2[2|PCr~oPrPePsPa | 0 O diate data t5tp 189, a branch to wmmmm'cmo::"‘m
g P2PgPsPa) P3 P2 P1 Po P3P2P1P0 | the address specified with the immediate 10 the vatun ot .
& it (M{DP.1 11 o) )=0 | deta PoPgPgP4P3PoPPg within the me
£ ) page oceuTy,
g 0111 [10t110]2|2[PcromPrrPspspa 2;,1"‘2“";:“:{.&“;.;"3"!1:‘“2‘“ Mramanic i BP0 o
P1 P Ps Pa|PaP2 P Po PaP2P1 PO 2 BF1 accarding 10 the
a branch to the sddress specitied with the valus of £,
1 (PIDPL tat ) J=1 | immediete data P4PgPgP4PaPoP Py
within the same page octurs.
- It » single bit of port PIDP | specified Mamonis it BNPD 1o
BNPt addr| Branch on noPort Bt [ O LV 1 |1 Ot 1t |2 |2]|PCr~0 P?PBESEJ with the immediate data t{tp i O, 8 BN®Y soennting 10
Pz PsPs Pa|PaP2 P1 Po PaP2P1 PO | pyeet 10 the sddress lpeclaied with the the valuw of 1.
F[P{DPL. 1119 1=0 |immodiste dats PyPgP5P4P4PoP Py
within the same poge occurs.
BTM agdi| Branch on 1imer 61111 100]|2]|2[PCr~o=PrPspspa |l e TMF i 1.8 bronch o thel ruf
P7PsPsP4|P3P2P1Pp PaP2P1 PO |data P-’.Pﬁ‘PaPzP‘Powhhm the same
i TMF=1 page occurs, The TMF is reset,
then TMF «—0Q
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[
2 Instruction code 0
Y tatus fi
Eg Mnemaonic¢ \E_ [ Function Description” Status flag Remarks
EE. 07080504 |D3020 Do | 2| © affected
g — if the TMF i¢ 0, a branch to thd 3
BNTM addr| Branch on no timer Q01 1|1 100 |2]|2|PCro—P7PcPsPa address specified with Lhe  immediats ™
P1PsPsPa|PaP2PiPo PaF2P1Po  |data P;PgPgP P3P ,P Py within the same
i TMF=0 page occurs, The TMF is reset.
then  TMF +—0
Bl addr | Branch on interupt g1 1 14110142 2|PCrwp~P1PePsPa It:“tr;eddrE;(‘Tl:mgmld ;‘I“I_::m‘r;’e
P1PePsPa |PaP2Py Po PaP2P1Po |immediate data P7P3P5P4P3?§
if EXTF =1 within the same page occurs
then EXTF 0 is reset.
s If the EXTF s o
BNI addr | Branch on no nterrupt |0 0 1 1 |1 1 0 1|22 [PCy-n=-PsP6P5Pa the | address specified’ wit
- P7PsP5Pa P3Pz P1Po P3P2P1 PO | immediate data PfBP§P4P3P2P1Pﬁ
i1l EXTF=0 within the same page gécurs. TheExXT
then EXTF +0 is roset,
- ¥ the CF & a
g BC addr | Branch on CF v v 1|1t 11|22 |PCr-o+=PrP&PsPa the addres;t‘ s_ﬁecnhﬂ:! .
[ P7PsPsPa|P3P2P1Pg PaPz2P1Po immediate? data P4PgP
E it CF =1
c
.‘F: BNC addr | Branch on no CF o011 |1 11 1|2 |2]|PCr.o=—PrPePsPa
< PrPsPsPa (PaP2F I Pp £3PzP1 Py
@
BZ addr | Branch on ZF 11 1111022
P:PePsPa|PaP2P1Pp
BNZ adar| Branch on no ZF {92 o E N I TR B B o
P7PsPsFa [PaP2P1 Po
ssoemfled ic is BFQ
BFn addi | Branch on liag bit 110 1 |nanznyng : ml!dﬂ(lﬂaﬂﬁmnolﬂ l;:;:;;;ww:o
PrPaPsPa[PaP2PiPo h to the addrogs spieified with the tha walue of .
' eiiate data PPgPEB4P3PoP P
i imuamepaﬁeqtcu 5.
. ; f the flag bit ofﬂhgl 16 flags spacified " ic is ANFO
BNFr addr| Branch on no liag 100 1 |nagnznyng yl!h the Irnmedlamdala Aanan 100 a0, mn;:::sc:m.um
bt PIPsPsPa [PaP2Py Py #hranch to 1he sddress specified with the ta the valus of .
ifdmediste fata P7PgPEP (P3PoP 1Py
within tge n;fn! Page oceurs.
e |ie Input port 1o AC D000 (1100 Port PYBP) contents are loadad in the AC) ¢
}9:. o CQutpul AC 1o por 0110000k The‘?b:g%:’contemsareoutpuned to port P(DP .
g " 5irgle It in port PIOP | T specified with -
13 PB b | Set pont bt 0000 |01 B BEY & sifigle bit in p L} sp When thu inBfuClOn.
5 s \ st port b "!31-‘30 hé immediate data BB is set. é:::ﬁ:ﬁ;‘"'e
2 devtroyed.
=] g
3 T n
S |RPB tnt | Resel port bil A single bt in port PIDP | specified with | 7¢ When i mstction
3 the immed iate data 8By is reset. inexsouted. the E
2 contentl are dartroyed
The bits of the cantrol register specified
SCTL bir) Set cc')_r\lro\ register withtheimmedialedata333281ﬂuure
bl (3) set.
The bits of the control register specified
e HCTL bir} Reser control registe with the immediate data By8,81Bq are ZF
o it Sy reset.
:
] Mot The E and AC contents are loadad inthe | 1,4p
2 WTTM Write  timer Fm—1EY (AC) tiemer. The TMF is reset, M
i TMF <D
E [haLT Halt Haly All operations stop, Only when all pini of
pon PA are sl L,
"op
NOP 1 | No operation No operation is performed, but ¥ machine
' cycle is consumed.

lf the CLA instruction is used consecutively in such a manner as CLA, CLA, — — — —,
& first CLA mstructlon only is effective and the followmg CLA instructions are changed

purchas;ﬂg any products described or contained herein for an above-mentioned use shall:

;;rf fill responsibility and indemnity and defend SANYO ELECTRIC CO., LTD., its affiliates,

éubs”id ries and distributors and all their officers and employees, jointly and severally, against any

ancf ail claims and htigation and all damages, cost and expenses associated with such use:

@ Not impose any responsibility for any fault or negligence which may be cited in any such claim or
litigation on SANYQ ELECTRIC CO, LTD, its affilates, subsidiaries and distributors or any of
their officers and employees jointly or severally.

M Information (ingluding circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for volume production, SANYO 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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