Ordering number: EN 4958 |

CMOS LSI
| Noagss || LC651104N/F/L, 651102N/F/L

Single-Chip 4-Bit Microcomputer For
Small-Scale Control-Oriented Applications

the number of controls is small.

Features .
1) CMOS technology for a low-power operation (withy :

2) ROM/RAM
LC651104N/F/L ROM : 4K x 8bits, RAM :

" LC651102N/F/L ROM : 2K x 8bits, RAM

6) On-chip serial I/O port
7) Flexible 1/0 port

pin RC oscillaion (N, L version)
2- pin ceramic resonator oscillation (N,F,L version)

SANYO Electric Co.,Ltd. Semiconductor Business Headquarters
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LC651104N/F/L, 651102N/F/L

13) A/D converter (sequential comparison type)
= 8-bit Accuracy x 8 channels

14) Watchdog timer

» External RC type

= The external pin can be assigned the watchdog reset function by opti

Function Table
Item LC651104N /1102N LC651104F/1102F
> ROM 4096 x 8 bits (1104N) 4096 x 8 bits (1104F)
2 2048 x 8 bits (1102N) 2048 x8bits(1]02§s’)~
% RAM 256 x 4 bits (1104N)} 256 x 4 bits (1]04?9
256 x 4 bits (1102N} 256 x 4 bits (I’](}QF)
éé Instruction set 80
£ Table read With
- Interrupt External 1, Internal 1 E)gfcrﬁal 1, Internal 1
Q-% Timer 4bit-prescaler + B-bit timer 4bi ?fescaler + 8-bit timer
£5 Stack level 8 8
5 Standby function Standby available Standby available
by HALT instruction by HALT instruction
Number of ports 1/022 1/022
*é Serial port 4/8-bit1/0 4/8-bit I/0
5 [/0O voltage 15V max. 15V max.
% Output current 10mA typ. 20mA max. 10mA typ. 20mA max.
‘-‘g 1/0 circuit configuration| Open drain (N channel) or p 'stor-provigéqtféutput selectable bit by bit.
€ | Output level at reset mode et i port C, DoAly)
Burst pulse output Availabl%__w"; " Avilable Avilable
. Minimum cycle time 2.77us (VDD23V) VDD24V) 3.84us (VDD22.5V)
2 ; E
55
& 2|  Supply voltage 25t 6V
Current dissipation 1.5mA typ-
£ Resonator RC (400kHz typ.)
'g_au ceramic 4MHz ceramic (400k, 800k, 1MHz,
g 4MHz)
predivider option 1/1 1/1,1/3,1/4
Other Package DIP305-D, MFP30S DIP30S-D, MFP30S
<onstants will be presented as soon as the recommended dircuit

{Note) Information on theTgsonator and®:

is determined
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Pin Assignment
Common to DIP » MFP
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(Note) The package i the ek
for the fofnfal package.
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LC651104N/F/L, 651102N/F/L

Pin Name
O5C1,08C2 : C,Rorceramic resonator for OSC  TEST : Test
RES :  Reset INT : Interrupt request pin
PAO0-3 : Input/output common port A0-3 Sl :  Serialinput pin
PCO-3 :  Input/output common port C0-3 SO ;
PD0-3 :  Input/output common port D0-3  SCK
PEO-1 : Input/output common port E 0-1 AD0-7
PF0-3 : Input/output common port F0-3 ~ AV+AV-
PG 03 : Input/output common port G0-3 ~ WDR
(Note) e« Thesl, 50, SCK, and INT pins are common to the PFO oPF3 p1
System Block Diagram
n [
,'ZD?,; F’E“@ R R  ROM
3
AV+ 0—> 8B ]
AV- o—> AD{; ) 5
PGO-3
AD4-7 C::) Port G
PCo-3 Port C K= I Sy o Bus |
PDO-3 Port D[ ﬂ
STS T™ || CTL
P CF | zF [EXTF|TMA
- eria
:, PF1/S00—— shift C:> CSF|ZSF| 4 INT
‘ 4/8 bil [register
w o OSCH
2 4 b <o RES
g it «——o TEST
E <—o VDD
8 prosi o-w——’; <o VS8
4/8 bi
ROM : Program memory
PC : Program counter
‘Working register INT : Interrupt control
Acéufnulator IR ¢ Instruction register
thmetic and logic unit LDEC : Instruciton decoder
ta pointer CECSF: Carry flag, carry save flag
E register ZF, ZSF: Zero flag, zero save flag
L /: Control register EXTF : External interrupt request flag
OSC : Oscillator TMF . Internal interrupt request flag
T™ : Timer
STS . Status register
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LC651104N/F/L, 651102N/F/L

Development Support Tools
The following are available to support the program development for the LC651104, LC651102.

(1) User's Manual
"[.£651104/1102 User's Manual”
(2) Development Tool Manual ; _
For the EVA-800 system, refer to "EVA-800. LC651104/1102 Development Tog Manua .

(3) Development Tools

a, For program development (EVA-800 system)
1. MS-DOS for host system (Note 1)

2. Cross assembler...... MS-DOS base cross assembler | <LC655/EXE
3. Evaluation chip : LC6595 ;
4. Emulator : EVA-800 emulator and evaluation boards

Appearance of Development Support System
EVA-800 System

* Host processor control program
- LC65S.EXE cross mssembler

0

o}

S
~,f
| EVA-800 or EVA-850

emulator (note 2)

Evaluation ¢hip board
EVABOC-TRE529/0 1xx/ 1 1x1/12xx

User's application board

(Note 1yM5DOS : Tradmark of Microsoft Corporation
{Note 2) The EVA-800 is a general term for emulator. A suffix (A, B,...) is added at the end of EVA-800 as the
EVA-B00 is improved to be a newer version. Do not use the EV A-800 with no suffix added.

No.4958-5/35



LCE51104N/F/L, 651102N/F/L

Pin Description

Pin Name | Pins| [/O Function Option Reset Mode Unused Pin
Handling
VDD 1 — | Power supply _
Vss 1| — 2 —
osCt 1 Input | * Pin for externally connecting RC, | 1) 2-pin RCOSC
ceramnic resonator for system 2) 2-pin ceramic resonator
0sC2 1 | Output! clock generation. osC

* If external clock input is used, 3) Predivider option
leave the OSC2 pin open. 1. No predivider
2.1/3 predivider
3.1/4 predivider;

1) Open drain typeoutput

Esistor :

PAQtoPA3| 4 |Input/| e [/OportAlto3
/ADOto AD3 output | 4-bit input (IP instruction)
4-bit output (OP instruction)
Single-bit decision (BP, BNP
instruction)
Single-bit set/reset (SPB, RPB
instruction)
¢ Standby is controlled by PA3
* The PA3 pin must be free from _
chattering during the HALT
instruction execution cycl
» All these four port pins
used for two purposes

Should be set to
1 the open drain
output type and
then connected to
the VS5 pin.

1) Qpeh drain type output | = "H™output | Same as for PAQ
» "L"output |te3
2yWith pull-up resistor (Option -
e‘3) Cutput at reset mode:"H"| selectable)
4) Cutput at reset mode:"L"
* 1), 2): Specified bit by bit
¢ 3),4): Specifiedin a
group of 4 bits

PCOtoPC3| 4 | Input/
output

PDOtoPD 3| 4 Same as for PCOto 3 Same as for | Same as for PAD
PCOto 3 to3
PEOto 1) Open drain type output | « "H" output | Same as for PAO
PE 1/WDR 2) With pull-up resistor (Out-put | to3
1), 2) : Spedified bit by bit Nch transis-
3) Normal port PE1 tor : OFF)

4) Watchdog reset :WDR
Single-bit decision (BP, BNP 3), 4) : can be specified
instriiction)
PEO : With burst pulse (64 Tcyc)
. output function

* PE1 pin can be switched WDR.
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LCE51104N/F/L, 651102N/F/L

PinName | Pins| I/O Function Option ResetMode |Unused Pin
Handling
PFO /St 4 |Input/[«1/OportFQto3 Same as for PADto 3 Same as for PAQ | Same as for PAQ
PF1/50 output | Same as for PEO to 1 (Note) to3 to3
PF2/5CK » PF0 to 3 : Common with serial ek
PF3 /INT interface, TNT input.

Progaram-selectable
Sl » ¢ & = Serial input port
SQ s = = Serial output port
STK «+ Serial clock input/output
INT ¢« eInterrupt request input
4-bit/8-bit serial input/output is
program-selectable.
(Note) No burst pulse output

function is provided.

PCOtoPG3| 4 Input/ {» I/Oport GO to3

Same as for PAQ

/AD4 to AD7 output | Same as for PEO to 1 (Note) to3
’ {Note) No burst pulse output
function is provided.
= All these four pins can be used
for two purposes
PGO/AD4 : AD converter in
PG1/ADS : AD converter inpu
PG2/ADS : AD converterin |
AV+ Always
AV- connected to the
V55 pin.
RES —
TEST Always
connected to the
VSS pin.
Oscillator cigéi_;
Option Ndrnde * Circuit Conditions, etc.
' Leave the OSC2 pin open.
> ] >»
ST
a =
Aoxt Lo <b
- O5C 1
3. Ceramic o, a — .
resonator OSC F R - %
Ceramic -] osc2
ator
] DYV i W o
ce R

No.4958-7/35



LC651104N/F/L, 651102N/F/L

Predivider Option
Option Name Circuit Conditions, etc.
1. No predivider * Applicable to all of 3 OSC options.
(/D ¢ The OSC frequency, external clock do not

exceed 1444kHz. (EC651104N, 651102N)
* The OSC frequen éxternql clock do not
exceed 4330ng (LC651104F, 651102F)
; rnal cleck do not
-QAL 6511;32;)

fosc

0SC eircuit
A

Timing

generator

2.1/3 predivider M
D..... 3 lose
E fosc 3
D——E
3.1/4 predivider ]
D_.. ﬁ 1osc
i !
8

LC651104N, LC651102N
Circuit Configuration

Remarks

Ceramic resonator OSC Unusable with1/3, 1/4

predivider

Unusable with 1/1 predivider

External clock by
RC OSC circuit »

1/1 20 t0 2.77us)}  3to 6V
1/3(20t0 2.77us)| 3to bV
1/4 (20 to 3.70us) 3to 6V
3to 6V

recofh mended constants, the frequency, VDD range
must be the same as for external clock.

.fl”,_};te ceramic oscillation circuit cannot be driven by external clock.

/To drive the circuit with external clock, select the 2-pin RC option.

Circtiit.Cor guraman Frequency Predivider Option |VDD Range Remarks
‘ y (Cycle Time)
Ceramic resongfﬁ:r 05C 4MHz 1/1 (1us) 4to 6V
External clock by 2-pin 200k to 4330kHz 1/1(20t0 0.92us)| 4to 6V

RC O5C circuit
External clock input tothe | The ceramic oscillation circuit cannot be driven by external clock.

ceramic oscillation circuit To drive the circuit with external clock, select the 2-pin RC option.

No.4958-8/35



LC651104N/F/L, 651102N/F/L

LC651104L, LC651102L

Circuit Configuration Frequency Predivider Option |VDD Range Remarks
(Cycle Time)
Cerarmic resonator QSC 400kHz 1/1 {10 us) 25t06V Unusal?_}g with1/3, 1/4
prediﬁdza‘m

800kHz 1/1(5 ps) 25t0 6V
1/3 (15 us) 25t0 6V
1/4 (20 ps) 25t06V

1MHz 1/1 (4 ps) 25106
1/3(12 ps)
1/4 (16 ps)

4MHz 1/4 (4 pus)

External clock by 2-pin
RC OSC circuit

200k to 1040kHz
600k to 3120kHz
800k to 4160kHz

1/1 (20 to 3.84us¥],

1/3 (20 to 3.84dsy
1/4 (20 to 3 844is)

2-pinRC

Used with 1/1predivider, recomx_ﬁ‘gﬁded

External clock input to the

ceramic oscillation circuit

during reset by option.

Option Name

1, Output at the reset mode ;

2. Output at the reset mo

Option Name

“Apvplied ports

1. Open drain output

e Ports A, C,D,E,Fand G

No.4958-8/35



LC651104N/F/L, 651 102N/F/L

[LC651104N, 651102N |

1. Absolute Maximum Ratings at Ta=25°C, V55=0V
Parameter Symbol Conditions Pins Limits unit
Maximum VDD max VDD 0.3to+7.0 A
supply voltage
Output voltage | VO 0sC2 Allowable tip.t
Input voltage VI(1) O5C1 {*1)
VI2) TEST, RES,
. AV+, AV-
Input/output VIO Port of OD type PCO -3, PDP
voltage VIOQ2) Port of PU type PEO,1,PED 3 |
VIO3) PAO -3 PGO-3 |
Peak output 10P : :
current
Averageoutput| 10A Per pin over the period of
current 100 ms
TICA(D Total current of PCO to 3
PDOto 3, PEQto1 (*2
ZIOA(2)
-15to +100 mA
Allowable Pd max(1) 250 mw
power
dissipation Pd max(2) 150 mW
Operating Topg -40 to +85 °C
temperature
Storage Tstg -55 to +125 °C
temperature
2. Allowable OEratingﬂgnditio 2, VS5=0V, VDD=3.0t0 6.0V
Parameter Symbol Pins Limits
' VDD [V] min. |typ| max. unit
Operating vbD 3.0 60 v
VDD 1.8 6.0 Vv
ptit Nch Tr.OFF Port C,D,E,F |0.7VDD +13.5 A
; of OD type
/| ©utput Nech Tr.OFF PortC,D,E,F |0.7VDD vDD \Y
of PU type
Output Nch Tr.OFF Port A, G 0.7VvDD vDD A
Output Nch Tr.OFF INT,5CK, sl  [0.8VDD +13.5 v
of OD type
Output Nch Tr.OFF INT,5CK,SI  {08VDD VDD Y
of PU type
VIH(6) VDD-18to 6| RES 0.8VDD VDD \4
VIH(7) External clock mode 05C1 0.8VDD vDD v
"L"™level input | VIL(1) Qutput Nch Tr.OFF [VDD=4 to 6| Port Ve 0.3vDD v
voltage
VIL(2) Output Nch Tr.OFF 3106 Port VS5 0.25VDD v
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Parameter Symbol Conditions Pins Limits
VDD [V] min. typ. max. unit
"L"level input | VIL(3) Qutput Nch Tr.OFF |VDD=41t06 |INT,SCK,SI | VSS 025VDD| V
voltage VIL(4) Output Nch Tr.OFF 3to6 |INT,SCK,SI | VsS
VIL(5) External clock OsC1 VSss
mode VDD=4to 6
VIL(6} External clock 3to6
mode
VIL(7) VDD=41t06
VIL(8) 3tob
VIL(®) VDD=4to 6
VIL(10) 3tob
Operating fre- | fop When the 1/3 VDD=3t06
quency (Tcyc) or 1/4 predivider
{cycle time) option is selected,
‘ clock must not
exceed 4.33MHz.
External clock
conditions Fig.1.
Frequency text When clock kHz
exceeds 1.444
Pulse width textH, textL| MHz, the 1/3 or ns
1/4 predivider
Rise/Fall time | textR, textF | option is selecti 4 50 ns
Oscillation guar-
anty constants .
2-pin RC Cext 08C1, 0sC2 270£5% pF
oscillation Cext ¢ L0sC1, 0sC2 27045% pF
Rext 6 | O5C1, OSC2 124+1% kR
Rext 0OsC1, OSC2 4.7+1% k2
Ceramic Table 1
3. Electrical Characteristic - to 6.0V
Parameter Sy 1 Pins Limits
min. typ. max. unit
“H"-level input” Port C,D,EF +5.0 pA
current of OD type
surrent of Nch Tr.)
VIN=+13.5V
tput Nch Tr. OFF Port A, G of +1.0 HA
cluding OFF leak OD type
current of Neh Tr)
VIN=VDD
External clock mode, 0sC1 +1.0 LA
_ VIN=VDD
"L -level iii : Output Nch Tr. OFF Portof OD type| -1.0 LA
current " VIN=VS5
IIL(2 Output Nch Tr. OFF Port of PUtype | -13 | -0.35 mA
VIN=VSS
1IL(3) VIN=VSS RES -45 -10 HA
IIL(4) External clock mode, 0sC1 -1.0 LA
VIN=VS5
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Parameter Symbol Conditions Pins Limits
min. typ. max. unit
"H"-level output{ VOH(1) IOH=-50p A Port of PU type|VDD-1.2 \Y
voltage VDD=4.0 to 6.0V
VOH(2) 10H=-10pA Cort of PU typeVDD-0.5
VDD=3.0 to 6.0V
"L"-level output | VOL(1) ICL=10mA,VDD=4.0to 6.0V | Port
voltage VOL(2) IOL=1mA, IOL of each port: | Port
1mA or less VDD=3.0 to 6.0V
. | Hysteresis| VHIS RES, INT, 5CK,
% voltage S, 05Clof
G | 'Hlevel |VtH schmitt type{*4
E threshold
% voltage
E ['L'level | ViL v
E threshold
& voltage
Current Output Nch Tr, OFF at
dissipation operating, Port=VDD
2-pinRC
oscillation IDDOP(1) | Fig.2 fosc=500kHz 4 mA
Ceramic IDDOP{2) | Fig.3 4MHz, 1/3 predivi 5 mA
resonator
oscillation IDDOP(3) 4 mA
IDDOP(4) 2.5 mA
IDDOP(5) 4 mA
External clock | IDDOP(6) 5 mA
Standby vDD 0.05 10 pA
mode vDD 0.025 S HA
Oscillation
charactenstics
Ceramm OSC
} g3 OS5C1, O5C2 | 384 400 416 kHz
Fig'3 fo=800kHz OSC1,08C2 | 768 | 800 832 kHz
¢| Fig.3 fo=1MHz 0SC1,0%C2 | 960 1000 1040 kHz
Fig.3 fo=4MHz,1/3 predivider| O5C1, OSC2 | 3840 4000 4160 kHz
1/4 predivider
Fig.4 fo=400kHz 10 ms
Fig.4 fo=800kHz,1MHz,4MHz] 10 ms
1/3 predivider,1/4 predivider
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Parameter Symbol Conditions Pins Limits
min. typ. max. | unit
Oscillation
characteristics
2-pinRC fMOSC | Fig.2 Cext=270PF+5% O5C1,05C2 | 634
oscillation Fig.2 Rext=4.7kQ 1%
Frequency VDD=4to 6V
Fig.2 Cext=270PF+5% QsC1, OsC2
Fig.2 Rext=12kQ *1%
VDD=3to 6V
Pull-up Output N-ch Tr. OFF
resistance
1/0 port RPP VIN=VSS VDD=5V
RES RU VIN=VSS VDD=5V
External reset
characteristics
Reset time tRST
Pin capacitance | Cp f=IMHz Other than ping
to be tested, VIN=VS5 pF
Serial Clock
Input clock tCKCY(1) it
cycle time
Output clock tCKCY(2) 64 x tCYC us
cycle time (*6)
Input clock "L" | tCKL{1) Hs
level pulse width
Onput clock "L" | tCKL(2) 32 xCYC 1S
level pulse width
Input clock "H" | tCKH(1) Hs
level pulse width
Onput clock "H" 32 x tCYC s
level pulse width
Serial input
Data setup time t Hs
Data hold times us
0.6 us
Exiernal 50pF, Fig.6
PEO 64 x tCYC M
| tCYC=4 x System clock PEO 32 x1CYC 1]
Period, Nch OD only, +10%
External 1k, External 50pF | PED 32 x tCYC Ls
+10
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Parameter Symbol Conditions Pins Limits
min. typ. max., | unit
AD conversion
characteristics
Resolution VDD=4 106 Bit
Absclute AV+=VDD LSB
accuracy AV-=V55  VDD=4toé
Conversion time | TCAD AD speed 1/1
At 26 xtCYC
VDD=4to 6
AD speed 1/2
At 51 xtCYC
VDD=4t06
Reference input | AV+ VDD=4106
voltage AV-
Reference input | IRIF AV+=VDD VDD=4t06
current range AV-=VS5
Analog input VAIN VDD=4to 6
voltage range '
Analog port IAIN Including output OFF A
input current leakage current,
VAIN=VDD VDD#4 fo 6
VAIN=VSS VDDZ4106,
Guarnteed 0.1+5% RE
constant (*7)
680+1% kQ
100£1% 0
Clear time 100 Hs
)y {discharge)
E | Clear time 36 ms
E:oo (charge) )
g Cuarntegd‘ 0.047 5% uF
[%]
[
= 680 1% K2
100£1% Q
40 Hs
18 ms
VDD=4 to 6V
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(*1) When oscillated internally under the oscillating conditions in Fig.4, up to the oscillation amplitude generated is
allowable.

(*2) Average over the period of 100ms.

"3 Operating supply voltage VDD must be held until the standby mode is entered after the execution of the HALT

to the specification for the ceramic resonator.
(*6) TCYC=4 x system clock penod

RC constant.

External Clock Input Waveform

nE

Ceramic

C1 == resonato_____ G2

B TIT

Fig. 3 Ceramic Resonator Oscillation Circuit

T

Fig. 2 2-pin RC Oscillation Circuit
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Table 1 Constants Guaranteed for
Ceramic Rescnator OSC

Lower limit of
operating VDD

SAANANNN

" Unstabilized
OS8C pericd
tCFS

Fig. 4 Oscillation Stabilizing Per

4MHz (Murata) C1 33pF£10%
CSA4.00MG C2 33pFz10%
CST4.00MGW (built-inC) [ R 00
4MHz (Kyocera) Cl1 33pF+10%
KBR4.0MSA C2 33pF£10%;
KBR4.0MKS (built-in C) R &
1MHz (Murata) C1 | 100pE£1e%
CSB1000J 2 | 100pE£10%
R

1MHz (Kyocera)
KBR100CF

800kHz (Murata)
CSB800J

BOOkHz (Kyocera)
KBR8OOF

400xHz (Murata
CSB400P

330pF£10%

0Q

CRES (=0.1j1 F)

Fig.5 Reset Circuit

{Note) When the rise time of the power supply is 0,
the reset time becomes 10ms to 100ms at
CRES=0.1uF. If the rise time of the power
supply is long, the value of CRES must be
increased so that the reset time becomes
10ms or more.
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81

50

tCKCY

cKL

tCKH

! |

N

HICK] tCKI

Inpu! data

Output dala X

Fig. 6 Serial Input/Output Ti

| PE1/WDR

Fig.8 Wave form of the watchdog timer
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RC Oscillation Characteristics of the LC651104N, LC651102N
To be determined.
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[LC651104F, LC651102F |

1. Absolute Maximum Ratings at Ta=25°C, V55=0V

Parameter Symbol Conditions Pin Limits unit
Maximum VDD max VDD 03t0 470,
supply voltage /
Output voltage | VO 0sC2
Input voltage | VI(1) OsC1 (")
VIQ) TEST, RES,
AV+, AV-
Input/output | VIO(1) Port of OD type PC0-3, PDS-
voltage VIOQ) Port of PU type PEO, 1, P93
VIO3) PAO-3, PGO-3 \i
Peak output [or mA
current
Average output| [OA Per pin over the period of mA
current 100ms
ZIOA() Total current of PCO to 3,
PDOto3,PEOto1 {2 mA
TIOA(2) | Total current of PF0.f0 3,
PGOto 3, PAO to"3(*2) -15to+100 mA
Allowable Pd max(1) | Ta=-40 to »85°C 250 mW
power (DIP pack:a ge)
dissipation Pd max(2) Ta=-g0f§5'+85°c 150 mW
(MEP pac}
Operating Topg g 40 to +85 °C
temperature
Storage Tstg -55to +125 °C
temperature
2. Allowable Opera Fa=-40 tg' +85°C , V85=0V, VDD=4.0 to 6.0V
Parameter " Conditions Pin Limits
min. | typ{ max. unit
Operating vDD 40 6.0 v
supply voltage
Standby stippl VDD 1.8 6.0 Y
#Output Nch Tr. OFF PortC,D,E,F |0.7VDD +135 v
of OD type
Qutput Nch Tr. OFF Port C,D,E,.F |0.7VDD VDD v
of PU type
Cutput Nch Tr. OFF Port A, G 0.7vDD VDD A"
Output Nch Tr. OFF INT, 5CK, sl 0.8VDD +13.5 A%
of OD type
VIHEG) Output Nch Tr. OFF INT,5CK, 81 |08VDD VDD v
of PU type
VIH(6) VDD=1.8t0 6.0V | RES 0.8VDD VDD v
VIH(7) External clock mode OsCl 0.8VvDD VDD v
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Parameter Symbol Conditions Pin
"L™level input | VIL(I) Output Nch Tr. OFF Port
voltage VIL(2) Output Nch Tr. OFF INT, 5CK, Sl
VIL(3) External clock mode 0sC1
VIL4) TEST
VIL(5) RES
Operating for
frequency (Tcyc)
{Cycle time)
External clock
conditions
Frequency text kHz
Pulse width textH, textlf / Fig. 1 ns
Rise/fall time textRR, textF ns
Oscillation guar-
anteed constants
ceramic Fig. 2
resonator QSC
Parameter Symbol Limits
min. typ. max. unit
"H"-level input | IIH(1) +5.0 HA
current
ITH(2) +1.0 HA
+1.0 A
"L"level input Port of ODtype | -1.0 BA
current
Port of PU type -1.3 -0.35 mA
RES 45 -10 PA
E;g}:‘é_ﬁa] clock mode, 05sC1 -1.0 HA
vIN=vss
JOH=-50uA Port of PU type {VDD-1.2 i
IOH=-10pA Port of PU type |VDD-0.5 v
JIOL=10mA Port 15 Vv
JOL=1ImA, IOL of each Port 0.5 \Y
5 port . 1mA or less
o | Hysteresis | VH RES, INT, 5CK, 0.1VDDy v
= | voltagés, ¢ SI, O5C1 of
§ '‘H'level | VtH schmitt type(*d) | 0.4VDD 08VDD| V
E threshold
G | voltage
Z [ Llevel | ViL 0.25VDD 0.6VDD| V
g threshold .
voltage
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Parameter

Symbol

Conditions

Pin

Limits

min.

typ.

max.

unit

Current
dissipation
Ceramic
resonator O5C

IDDOP(1)

External clock

IDDOP(2)

Fig.2 4MHz
*1
200kHz to 4330kHz
*1 QOutput Neh Tr. OFF at
Operating mode
Port=VDD

Standby mode

IDDst

Cutput Nch Tr. OFF
VDD=6V

Port=VDD VDD=3V

Oscillation

characteristics
Ceramic
resonator OSC
Frequency
Stable time

fCFOSC

Fig.2 fo=4MHz (*5)

4160

kHz

tCFS

Fig.3 fo=4MHz

10

ms

Pull-up
resistance
1/0 port

RES

RPP

Output Nch Tr. OFF

VIN=VSS

30

RU

VIN=VSS

500

700

External reset
characteristics
Reset time

See Fig. 4

Pin capacitance

10

Serial clock
Input clock
Cycle time
Output clock
Cycle time
Input clock
"L"-level pulse
width
Output clog]

20

s

"L"-level p{x}se

7 p

64 x tCYC
(*6)

us

0.6

s

32 x tCY(

s

S5CK

0.6

us

32 x tCYC

s

Data setup time
Data hold time

Specified for 1 of SCK
Fig. 5

SI

02

us

Sl

0.2

us
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(charge)

Parameter Symbol Conditions Pin Limits
min. [ typ. max. unit
Serial output
Output delay | tCKO Specified for | of SCK | SO Hs
time Nch OD only, External
1kQ External 50pF, Fig.5
Pulse output
Period tPCY Fig. 6
"H"-level tPH TCYC=4 x System clock
Pulse width Period
"L"-level tPL Nch OD only, External
Pulse width 1kQExternal 50pF
AD conversion
characteristics
Resolution VDD=4to6 Bit
Absolute AV+=VDD|VDD=45t06 LSB
accuracy AV-=VS5 |ADspeed 1/1
VDD=4 to 6 LSB
D speed 1/2
Conversion time| TCAD AD speed 1/1 ’ ps
At 26 x tCYC tCYC=
12us)
612 Hs
(tCYC+]
12us)
Reference input | AV+ vbD | V
voltage AV- AV+
Reference input | IRIF 150 300 HA
current range
Analog input | VAIN ADO to AD7 AV- AV+ |V
voltage range g
Analog port Port pins ADO 1 HA
input current to AD7 (with the
output circuit of the
input/output -1
multi-functional
port pins set to OD
type)
Guaryitged WDR 0.01£5% uF
constant (%
WDR 680+1% kQ
utput
PE1 at open drain WDR 100£1% Q
output
Fig.7 WDR 10 s
laweey | Fig 7 WDR 42 ms

(*1) When oscillated internally under the oscillating conditions in Fig.2, up to the oscillation amplitude generated

is allowable.

(*2) Average over the period of 100ms.
(*3) Operating supply voltage VDD must be held until the standby mode is entered after the execution of the HALT

instruction. The PA3 pin must be free from chattering during the HALT instruction execution cycle.
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(*4) The OSC1 pin can be schmitt-triggered when the external clock oscillation option has been selected,

(*5) fCFOSC : Oscillatable frequency.

(*6) TCYC=4 x System clock period

(*7) 1f using under the wet environment, give care to the leak of the pin adjoined PE1, and the leak of the external

RC constant.

0SC1 (0SC2)

External clock

-------------------------- Lower limit of
operating VDD
-------------------------- ov
0OsC
<

NN
«< - » Stabilized OSC

Unstabilized

OSC period

tCFS

Fig.3 OSC Stabilizing Period

33pF + 10% ‘RES
33pF £ 10%

(19 CRES (=0.1uF)
I3pF £ 10%
33pF+10%

] 0Q
o Fig.4 Reset Circuit

{Note) When the rise time of the power supply is 0,
the reset time becomes 10ms to 100ms at
CRES=0.1pF. If the rise time of the power
supply is long, the value of CRES must be
increased so that the reset time becomes

10ms or more.
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. ICKCY
KL ICKH 0.8V0D
- 0.25V00
SCK d—hﬁ
fick| tCKI
Load eircuil
sl Input data

fcKo
P
50 T Oulput dala X

Fig.5 Serial Input/Qutput T

| PE1/WDR

tWCCY tWCT

tWCCY : The charge time by the time constant of the external Cw, Rw, Rl
tWCT : The discharge time by program operation

Fig.7 Wave form of the watchdog timer
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[LC651104L, LC651102L |

1. Absolute Maximum Ratings at Ta=25°C, V55=0V

Parameter Symbol Conditions Pin
Maximum VDD max VDD
supply voltage
Cutput voltage | VO 0sC2
Input voltage VI(1) 0sC1 {*1)
VI(2) TEST, RES,
AV+ AV- &
Input/output VIO Port of OD type PCO-3, PDO-F
voltage VIOQ) Port of PU type PEO, 1, PE-3
VIO
Peak output 1or
current
Average output| IOA Per pin over the period of mA
current 100ms
ZICA(D Total curren of PCOto 3
PD0to3,PEO0 1 (* mA
YIOAD
-15to +100 mA
Allowable Pd max(1) 250 mWw
power
dissipation Pd max(2) 150 mw
Operating Topg -40 to +85 °C
temperature
Storage Tstg -55to +125 °C
temperature
2. Allowable Ope ~-40°C 6 §5°C, VSS=0V, VDD=2.5 to 6.0V
Parameter Conditionts Pin Limits
' min. typ. | max. unit
Operating VDD 25 6.0 v
supply vo
RAM, register hold (3) VDD 1.8 6.0 v
Jutput Nch Tr. OFF Port C,D,E,F |07VDD +13.5 v
X of OD type
Output Nch Tr. OFF Port C,D,E, F | 0.7VDD VDD v
of PU type
VIH(3) Output Nch Tr. OFF Port A, G 0.7vDD VDD s
ViF@ | OutputNch Tr. OFF TNT,5CK, 51 {0.8VDD A35 |V
. ) of OD type
VIH(S) Output Nch Tr. OFF TNT, SCK, sl 0.8VDD vDD v
of PU type
VIH({6) VDD=181to 6.0V | RES 0.8VDD vDD v
VIH(7) Externat clock 0sC1 0.8VDD VDD v
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Parameter Symbol Conditions Pin Limits
min. [typ| max. unit
"L"level input |VIL{D Output Nch Tr. OFF Port
voltage VIL(2) Output Nch Tr. OFF INT, SCK, Sl
VIL(3) External clock OsC1
VIL(4) TEST
VIL(G) RES
Operating forP When the 1/4 predivider
frequency (Teyc) option is selected, clock must
(cycle time) not exceed 4.16MHz.
External Clock
conditions
Frequency text Fig.1 When clock exceeds kHz
Pulse width textH, textL | 71.040MHz, the1/30r1/4 ns
Rise/fall time |textR, textF ||predivider option is selected. ns
Oscillation
guaranteed
constants
2-pinRC Cext Fig.2 270+5% pF
oscillation Rext 12+1% kQ
Ceramic See Table 1.
oscillation
3. Electrical Chara
Parameter Symbol Limits
min. | typ. max. unit
"H"-level input | ITH(1) +5.0 HA
current
ITH(2) Port A, G +1.0 HA
of OD type
2xnal clock piode, 0OsC1 +1.0 pA
-VDD/
"L"level in 2 Port of OD type -1.0 pA
current
Port of PU type -1.3 | 035 mA
RES -45 -10 HA
External clock mode, 0sC1 -1.0 HA
VIN=VS5
IOH=-10pA Port of PU type | VDD-0.5 vV
"L"-level Gutput| OL(1) IOL=3mA | Port 15 A
voltage S | VOL@2) IOL=1mA, [OL of each port: {Port 0.4 Vv
| 1mA or less
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Parameter Symbol Conditions Pin Limits
min. typ. max. unit
Hysteresis | VHIS RES, INT, 5CK, : \Y
8 | voltage SI, OSC1 of
E 'H' level ViH schmitt type(*4)
ﬁ threshold
§ | voltage
LtJ 'L’ level ViL
‘E | threshold
ﬁ voltage
Current Output Nch Tr, OFF at
dissipation operating, Port=VDD
2-pin RCOSC | IDDOP(1) | Fig.2 fO5C=400kHz (TYP)
Ceramic OSC | IDDOP(2) | Fig.3 4MHz, 1/4predivider; VDL
IDDOP(3) | Fig.3 4MHz, 1/4predivider| ¥
VDD=2.5V{
IDDCP4) | Figd 400kHz mA
IDDOP(5) | Fig.3 800kHz mA
External clock | IDDOP(6) | 200kHz to 1024kH mA
1/1 predivider
600kHz to 31 %QEHZ,
Standby mode | [DDst
005 | 10 pA
0020 4 LA
Oscillation
characteristics
Ceramic OSC
Frequency 0s5C1, O5C2 384 400 416 kHz
OSC1, OsC2 768 800 832 kHz
QsC1, OsC2 960 1000 | 1040 kHz
Os5C1, 0SC2 3840 4000 | 4160 kHz
Stable time:" 10 ms
‘ 10 ms
Hz, 1/4 predivider
#Fig.2 Cext=270PF*5% 0OsC1, 0O5C2 276 400 742 kHz
Fig.2 Rext=12kQ 1%
Output Nch Tr. OFF
VIN=V55 VDD=5V | Port of PU type 8 14 30 kQ
VIN=VSS VDD=5V | RES 300 500 700 kQ
External reset
characteristics
Reset time tRST See Fig.5
Pin capacitance | Cp f=1MHz, Other than pins 10 pF
to be tested, VIN=VSS
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Parameter

Symbol

Conditions

Pin

Limits

min.

typ.

max.

unit

Serial clock
Input clock
Cycle time
Output clock
Cycle time
Input clock
"L -level
pulse width
Output clock
"L"-level
pulse width
Input clock
"H"-level
pulse width
Cutput clock
"H"-level
pulse width

tCKCY(1)

Fig6

SCK

tCKCY(2)

Fig.6

SCK

tCKL(1)

Fig.6

tCKL(2)

Fig.6

SCK

tCKH)

Fig.6

tCKH(2)

Fig.6

s

J32xtcye

us

Serial Input
Data setup
time

Data hold time

tICK

tCKI

Specified for 1

us

us

Serial Output
Output delay

time

tCKO

1.0

us

Pulse output
Period
"H"-level
pulse width
"L"-level

pulse width

AD conversion
characteristics
Resolution
Absolute

Reference
voltage
Reference input
current range
Analog input
voltage range

Y, EXEEI:
External 50pF

64 x tCYC

HS

32 xtCYC
+10%

us

PEO

32 xtCYC
+10%

HS

VDD=41t06

Bit

VDD=4to 6

LSB

AD, peed 1/1

VDD=41t06

99
(tCYC=
3.84us)

312

(tCYC=

12us)

HSs

AD speed 1/2
At 51 xtCYC
VDD=4t06

195
(tCYC=
3.84us)

612

(tCYC=

12us)

JTH]

VDD=4to 6

AV+

AV-

VDD

AV-

Vs5

AV+

AV+=VDD VDD=4to6
AV-=V5S

AV+, AV-

75

150

300

A

VDD=4to 6

ADOto AD7

AV-

AV+
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Parameter Symbol Conditions Pin Limits
min. typ. max. unit
AD conversion
characteristics .
Analog port TAIN Including output OFF | Pert pins ADO
input current leakage current. to AD7 (with the
VAIN=VDD VDD=4 to 6 | output circuit of the
VAIN=VSS VDD=4to6 | input/output
multi-functional
port pins set to OD
typel F
Guarnteed Cw PE1 at open drain WDR
constant (*7} output VDD=2.5V to 6V]
Rw PEI at open drain WDR
output VDD=2.5V to 6V]
Rl PE1 at open drain WDR
output VDD=25V o6V ¢
5 | Clear time tWCT Fig.8 Ws
£ | discharge) VDD=2.5V to 6V
eo| Clear time tWCCY Fig.8 ms
£ | (charge) VDD=25Vt0 6V |
§ Guarnteed | Cw PE1 at open drain 10.047£5% uF
constant (*7) output VDD=2
Rw PE1 at open drain 680+1% kQ
output VODL25V t6
Rl 100+1% Q
Clear time tWCT 40 ps
{discharge)
Clear time tWCCY 14 ms
{charge)

(+5) JCFOSC : O

Ja
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0sc1 (05C2)

I
OPEN

Extarnal clock

OscCH 0sc2

-

Ceramic

Ci1 resonate___—— 2

17 77

Fig. 3 Ceramic Resonator Oscillation Circuit

Lower limit of
operating VDD

» Stabilized OSC

Unstabilized
OSC period
tCFS

Fig. 4 Oscillation Stabilizing Period
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Table 1 Constants Guaranteed for
Ceramic Resonator OSC

4MHz (Murata) Cl 33pF£10%
CSA4.00MGU C2 | 33pFt1l%
CST4.00MGWU (built-in C) R 119}
1MHz (Murata) C1 | 100pF£10%
CSB1000) C2 | 100pF10%
R 2.2kQ
1MHz (Kyocera) Cl | 100pF£10%
KBR1000F C2 | 100pF£10%
R 00
800kHz (Murata) C1 | 100pF£10%
CSB800] C2 | 100pF+10%
R 2.2k0
800kHz (Kyocera) Cl | 220pF+10%
KBRBOOF C2 | 220pF£10%
R 0Q
400kHz (Murata) Cl | 220pF+10%
CSB400P C2 | 220pF£10%
R 2.2k0)
400kHz (Kyocera) Cl | 330pF+10%
KBR400BK C2 | 330pF£10%
R

0.8VDD
0.15VDD

vDD

Load clrcuit 1kQ

;E ”

Output data ) 4

Fig. 6 Serial Input/Output Timing

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

Fig.7 Pulse Qutput Timing at Port PED
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Rw

Rl

] PE1/WDR

RC Oscillation Characteristi
To be determined.

No.4958-32/35



LC651104N/F/L, 651102N/F/L

LC651104, LC651102 SERIES INSTRUCTION SET (BY FUNCTIONS)

the AC and E,

Symbal  Description
AC T Accumulator MIDP) : Memory sddressed by DP { 11 ]:Coments
ACt : Accumulistor bit t P(DP. ) t Input/output port addressed by DPL - + Vranster and direction
CF :Carry flag PC : Program counter + : Addition
CTL 1 Control register STACK  : Stack register -
o ; Data pointer ™ : Tirmner A
E < E register . TMF : Timer linternal) interrupt request flag v
EXTF : Exwerna!l interrupt request flag At, Ha, La :Working register ¥
Fn : Flag bit n Z2F : Zoro flag
M s Memary
§ Instruction cod
T " on eoce g & . Status flag
En Mrnamonic 4 Function
i D1D¢DsDs [D1D,D, Dy |2 | & _
E CLA Clear AC 11 00(0O0O0CIT|1|AC—O The %ﬁ‘qﬁ;lenu arg
g fec Clear CF t110[000 1 |1|1|cF—0 o GF contents’
E |si1e Set CF 11101 fooo |1 fer =
,é CMa Complemenl AC trarofroa 1] fac —mD zF
'g INC Increment AC QOO0 |1 1 10 |[1]1 [AC—¢ACH+H ZF CF
E DEC Decremeant AC Q00O |1 1 1 1 [y |AC—(Al)~ 2F CF
5 Ratate AC letl ACo —(CF). AL,
_§ RAL thiough CF c 0o 2F CF
E TAE Teansler AC 1o E coo0oO
< | XAE Exchange AC wih E |0 O O O
& [rum Increment M looto IF CF
]
3 DEM Deciement M oc1o ZF CF
a
13 ingle bit pf tlie M{DP) spacifisd with
22| sMBbir [Sel M dara bu 0000 ang. L it MIDP) specified wi
t,g 1By it 8k,
E H] Ainglabiviaf the M(DP) 1pecified with
§§|AMBon |Reser M 0212 b 10 0 1 O B Beyis peset zF
Binary sddition of the AC contents and
AD Add M 1o AC (A1 B I ¢ wie MIDP) contents is perdormed and 2F CF
Aheresult_is sored In the AC.
;| Binary addition of the AC, CF contents
ADC Add M 1o AC withCF [0 O + O Lard the M(DP) contents is performed and | zF  CF
the result is stored in the AC,
paa Decimal adjust AC 6 is 2dded to the AC contents. zF
1n o additien
DAS Decimal adjust AC 10 is added to the AC contents. ZF
in subtraclion
The AC contents and the M{DP} contents
€ |EXL Exclusive or M 10 AC sre exclutive-OFed and the result is stered | ZF
2 in the AC,
E The AC contents and the M{DP] contents
¥ AND And M 1o AC :\rEANDad and the result it flared inthe | 7F
© The AC contents &nd the M{DP) contents
.2 OR G Mo AC —(AC)V [M{DP}) :{E()Red snd the result is stored inthe | ZF
a S :
E f‘_‘_) The AC contents and the M{DP) contents
E CM Compare AC wilthy MEOPH I+ (AG 1 are compared and the CF and ZF are IF CF
' sel/reset,
"E Comparison resutt | CF | 2F
£ [M{DP)) >{AC) | O 0
H [M{DP) ] =(AC) 1 1
¥ (M0P) ) <tACH | 1 0
£ ——
£ The AC contents and the immediats
< €l data alzhilo +rati+1 data |3|2':|o"= compared and the ZF ZF CF
and CF are set/reset.
Comparison resslt CF ZF
lalplilg>iati]| © 0
talplile =tACH] 1 1
190310, Ig<tACI] 1 0
11 00 |22 kOPLMIatal1g The DP|_contents and the immediate
Ialzlalg data flylq1p are compared. zF
The immadiste data I3|2I]I0 is lcaded in
Iyl lg |V |V JAC =—1312,1g the AC. 2F *
O 010 [ [) |MIDP—[AC}H The AC contents are siored in the M{DP}.
0001 || {AC—(MDP) The MIDP) contenta are losded in the AC.| ZF
- The AC contents ard the MI{DF] Trw 2F b bat/reset
2 o e e 0 MM M| 1 |2 ACIS (MIDP) contents dro exchanged and then the fvniiig
H :,Nl,h@*ﬂnrnmdl‘_ DPy ={0P . ¥ DPyy contents are modified with the ZF fent of (DR )
‘Ej n fmmediate dara OMzM Mg | contents of (DP ) YOMoM Mg, YOMgM My
B i E -.cﬁ?i’ﬁjle ACwnhM|1 0 voloooo |y |2 |iaci={MmoOr) Tha AC contents and the M{DP] contants ::;'::";':"
E are axchanged. 2F DP,, contenty ot
o :r\- v of inptrec
] N execylna
3 [0 Exchange AC with M.[1 1 8 1 |1 1 1 0 |1 |2 [tACI S (MiOPH) e e e o the | 26 Tt 2t i
) then increrment DPy DPL —(DP v} -+ OP contents sre incrementad +1. rewillnt 10P, 430
Ko [Excnange AT w1110 (1 11 (1 [ (s lwoe) | I AT e e e MER, T T T
then decremani DP, DP( »~(DP )~ DP) contents are detromented — 1. L]
RTBL | Read 1able data fiom|0 1 1 0|0 O 1 1 |1 |2 | AC.E—ROM e Sonuents of RON podressed by e
progiam ROM {PCn.E. AC} with the E and AG contents are loaded in
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Instruction code

Status flag

FR]
o Mnemonic E I Function Oescription Ramarks
EE DyDg D504 030201 0p |®|O aflected
E LDZ data|Load DPawith Zeroand|[1 0 O O Jiaradrvio |1 |1 |OPu ~—D TM.DPH l_nd DP | are lvoded with(:!md
c DPe with smmed,ale DPL—I(31z21110 the immediate datas 13151y 1 respectively.
E dala iespechvely
‘e |LH data|Load DPH with 0100 Hat2lo |1 |1 [OPae=1tatz0i1g
2 wmmediate data
=
2 | InD Increment 0P, Ly ol 1 0| |1 jOP — DR+
c
£ |oeD Decrement DPy L T O T O O I O 2 L o L
E[r1ac Transier AC 1o DAL J1 1 1 ¢ [0 1 1 1 |1 |1 [DPL—(aC)
§ TLA Transier DPCto AC L1 1 0|t 0 0 1 |11 |AC—(DPL)
Z | xan Exchange ACwih Dfw |0 0 1 0 [0 0 1 1 |1 [1 [(AC) =1DPu)
c KAl Exchange AC wah ot
% XAQ working registar Al VL0 F0 Q0 O ) |1 1AL SHAD)
2| xa v ofoioo 1|1 |1an Scan
2 XA2 14U 0 010 0|1 |1 [1AC SiaA2)
H XAl 1L 10k 10 0|1 |1 [1AC ZiA3
s .
& X:ZO Eu:l:ange DPH with D o working enm:‘%
F.g working register Ha 1 1|1 [{DPH) Z[(HG) Hais mh
?'?; XHI 1111 1] |¢DPr ZIHY)
‘E E XLa Exchange DPL with J
£ E] xLO working register La 11 11 [{OPLY T
XL1 LI I I | 1 (1 [¢{DP) =
g | SFB tlag] Sel fag bu g1V o
2
E | RFB 11ag] Reset tiag bn 0 0 0 1 (BaB2ByBo Tha tiag specified with B3BoB By I reset.| 7p The fagm wes divd:
E . od inlo 4 groups of
E FpuFy Fyuw
2 Fr.FgioFi Fyp
5 o Fyg
i Tha ZF s vetfisnst
‘£ WEording 16 the 4
E bis) inchuding &
Hirghe bit apacifved
_g wilh tha immad s
™ dats BaBab By
JMP addr | Jump ino the curremt |01 1 0O " lump 1o tha sddress- specified
bank PiPsPy P, ith immediate data PypPoPgPsPe
PgP4PaP g PyPp oocurs.
. A Jump to the sddress specified with
JPEA Jump i ihe current)1 1 the contents of the PC whose low-order
A page mogdied by E B bits afe replaced by the E and AC
2 and AC cantents occurt.
g CZP addr | Lall subroutine sn Lhe A subroutine In page 0 of bank 0 is called.
E 1et0 page
-
g |cAL add [Call subroutine in 1 2 | sTafk—(PCI+2 A subroutine in bank O is calted.
‘ﬁ zero bank Plie~0 — OP1gPyPaPy
E P&PsPaP3P1P 1Py
3 |mr1 P~ (STACK) A return lrom a yubroutine occurs,
RTI PC —{STACK) A return from &n Interrupt sarvice routing | 25 ¢F
iguting CF 2F ~CSF, 25F oteurt.
Change The bank It changed. Mo gy
P A preudo 170 port is specified. 10 iruiusinon & Branch
PL7~0 = P2 PgPsPa | T 8 single bit of the AC wpecified with Mnamonic it 820
PaPiPsPo tha immediate data 14t I+ 1, 8 branch w AL sczonding
_ 1o tha address specified with the Immediatd 1o 1he vabur ol L,
noALI=1 daa P7P6P5P4P3P2P|inhhmlha mme
page o
- Ha smnla blt of the AC spacified with Mnemonic it BNAD
POy 0= ProelsPa | madlate data tytg it O, 8 Branch to 10 BNAD sotoeding
PaP2P1 P PaP2P1PO [ the address specified with the immediste 19 the waiue 011,
i ACH=0 duts PaP PP P4PoP Py within the same
Page pecurs.
O Vtitg|2 [2]PCr~aw— P1PsPspq | asinglabitol the MIDP) specified with Mnemanic 1 BMO 10
P1P2Pt Py PyP2PI PO the immaediste dats tylg i 1, a branch to BMI soconding 1o
the address mpecihied with the immediate Tha wplua ot 1.
it [MIOP. 11 1) =1 |duta PyPgPeP4PoP P Pg within the mme
Page occurs,
-4 - It » single b1t of the M{DP] specified with nemanic f+ BHMO
2 001 V[0 11410|2|2[PC7-0—PrPsPsPa the immadiate data tyty is O, & branch to ::INM;-':‘:p:Iqu
§ P1P&PuPal Pa P2 Py Po P3P2P1 PO | the sddress specified with the Immediate vo tha valus ot 1.
g i [M(DP.t 11 )=0 | dita PyPgPLP PoPoP Py within the same
£ Pag# DCCUT.
'§ e If_a sirgle bit of port PIDP} specified namosic is BAG
5 BPt adar G111 |1 O0t1,1g|2|2]|PCr~o—PiPsPsPs with the Immediala data t 1o 1a :'n‘m::wm::.
o PrPs Ps Pa|PaP2PI Pg P3#2P1 PO | branch to the sddress specitied with the bt ol 1,
1 [P{DPL tat gl )= Immadiate data P?PGP5P4P3P2P PU
within the same page occurs.
if » singls bit of port PDP } specitied Mnemanic 1t 8 HPO 1o
g p L
BNP1 addi| Bianch on no Port bit |0 Or 1 V|V Otitgj2 |2]|PCr-a Pr;ezspn with the immediate data 1yt 180, » i o
Pz Ps Py Pa| P2 P2 P1 Po PaP2P1 Py branch to the sddres specified mlh the i vakia ol I,
A[PIDPL E11 @ )50 | immediste dats PoPgPEP4P 3PP Py
within the ssme paga ocours,
oy — f the TMF is 1, s branch to thel
BTM addi| Branch on limer Ot v 1 [y 100 |2|2|PCr.0o—Pi1PsPsPa adress ified with the immediate TMF
PIP6PsPa[PIP2 Py PO PaP1PyPo | data PyPPEPP3PaPPy within the aame
i TMF=1 page occurs, The TMF is reset.
then TMF «0Q
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<
,E Instruction coda -3
a Mnsmonic : g Function Descripti Starus 80T pomarks
EE 070605 D4 D207 Dy Dg | ®| O pion attactei
BNTMaddi| Branch an no timer 10 0 11 |11 0 0 [2]2 [PCreo-Prpspypa [, T THE W03 b M
P1PePsPe|P3PyPi PO PaP2P1Po [data P7PGP59:;’3P2:I‘PH it
il TMF=0 1o
page occurs. Tha TMF s
Lhen  TMF «—0
Bl adde | Branch on intetiupt {0 1 1 111 1 01 |2 |2 |PCr~oe-PrPsPsPa (I the EXTE W T
res i
PiPsPsPa (P3P2P1I Py PaP2P1Po |immediate ld:ﬁ'?;ﬁ [
o EXTE =1 within the sme g
A 1hen EXTF =0 iy raset.
BNl addr | Branch on no interupt [0 O 1 1 |1 1 0 v |2 |2 |PC7-p==P;PsPsPa !
P;PsPsPa [PIP2PI Po PaPa2PiPo #ta PyPgPe
i EXTF =0 within the sime page occi
then EXTF =0 —]
B [8C addr | Brancn on CF o111t faf2fecrco—rrPePsPa
g P2PePsPa |PIP2P) Py P3P2P1Po
v i CF=1
e . e
'_é BNC addr | Branch on no CF 001 1 {1 1 1 1 (2]2]PCr-g—P7PsPsP# {Lnth:d
5 P:PsPsPa [P3P2Py PO PaPz2 P Fo;
o :
BZ adar | Branch on ZF o1y 1|11 v 0
P?PsPyPa|PIP2PI PO
ohuh el e
BNZ addr| Bianch on no ZF oov 1 he*ZF"is 0 & pranch to
P2PsPs PalPIPI P F?o dress specilied fwith the
ediiye date PaPgRgP4P3PoP )Py
Within tHe same pags Secun. o -
BFn add n “[#iing fiag bit ofiha 16 flags specifisd Mosmonic It BEO to
n #| Branch on Ilag b ; ; 01 “3220'20 wi‘ﬁi?fh- immegfiat# deta nanomyng s 1, HF 16 sconding W0
IPRPsPa|PaP2P1Po 8 branch to tHe sddrass ipacified with the vive wrhia 0l A,
immediate data™P 1P gPEP 4B PP B
within the safhe page occurs, _—
“[17 the fag Bt of the 16 Tlags specilied T aeanonic u BNFO
BNFn addi Elanch on no fag 1090 v |ngnpnng with the fmmedlate dats nghonyng b O, 1o WIF 1§ woomiing
" P1PsPs5Pa 2 bringh 10 the sddress specilied with the b the valus 81 8
immodlate data PyPgPgP PP P Py
e
within the same page ocoure, e f e e
L Input parl 10 AC 000 Gt P(DP| } contents are loaded In the AC| 7F |
g aPp Qutputl AC 10 port c1 10 #| The AC contants are outputted to port PIDP ).
g SPB il |Set port but A singls bit in port FlDPL] specified with w'-"'":;":.::‘!"““
£ the immedista data 8 1By 1 et, el
E Wmicuyed,
g o
2 [rPB bi1 |Reset port bl A single bit in port PIDP ] specified with | 2f Whan s inaruction
g the immediate dsta BBy s reset, :,:::.T. 3."..,,.,
b 4 The bits of the contmol register spacified i
SCTL bief Set control tegister CTL) v with the Immediste data 8,88 | By are
bin {5} BiB2B1BO |y
‘ FRT — Tha bits of the control register specified
g ACTL b Reset control regis (LT (CT—_“ A with the immediate dm.g3825|80 are 2F
% BaB281Bo |reget.
E The E and AC L loaded in th
WTTM -— A 1] ] contents ara la, inthe TMF
~ Im.‘ {E_Jo| o timer, The TMF is reset,
2 o]
8 [HaLT Halt All operations sop. ‘;:‘::’:‘::'_’_f:‘:'
Hup
NOP No operalign No operation |s performed, but 1 machine
cycle is consumed.
“1 If the CLA instruction is used continuously in such a manner as CLA, CLA, ~———,

the first CLA Instruction only ls effective and the following CLA inttructions are changed
to the NOP instructions. This Is afso true of the LI instruction.

‘the fai

their officers and employees jointly or severally,

third parties.

rod ts descyj gcf or contained herein are intended for use in surgical implants, life-support systems,
Page equipmedt, nuclear power control systems, vehicles, disaster/crime-prevention equipment and
: ugé of which may directly or indirectly cause injury, death or property loss.

L ing any products described or contained herein for an above-mentioned use shall

@) Accepf full responsibility and indemnify and defend SANYD ELECTRIC CO., LTD, its affiliates,

T, & . . . . . . .

., subgidiaries and distributors and all their officers and employees, jointly and severally, against any
"and all claims and litigation and all damages, cost and expenses associated with such use:
@ Not impose any responsibility for any fault or negligence which may be cited in any such claim or

litigation on SANYO ELECTRIC CO, LTD, its affiiates, subsidiaries and disteibutors or any of

W Information {including circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for volume production. 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
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