Ordering number: EN 4958 I

CMOS LS!
LC651104N/F/L, 651102N/F/L

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

The LC651104N/F/L, LC651102N/F/L belong to our single-chip 4-bit microcomputer LC6500 series fabicated using
CMOS process technology and are suited for use in small-scale control-oriented applications. Their basic architecture
and instruction set are the same. The LC651104 and LC651102 comprise an eightchannel, 8-bit A/D converter. Appli-
cation areas include audio equipment (tape deck, player, etc.), office equipment, communications equipment, car
equipment, home appliances as well as circuits so far formed with the standard logic circuits and applications where
the number of controls is small.

Features
1) CMOS technology for a low-power operation (with instruction-controlled standby function)
2) ROM/RAM
LC651104N/F/L ROM : 4K x 8bits, RAM : 256x 4bits
" LC651102N/F/L ROM : 2K x 8bits, RAM : 256x 4bits
3) Instruction set : 80 instructions common to the LC6500 series
4) Wide operationg voltage range form 2.5V to 6.0V (L version)
5) Instruction cycle time of 0.92us (F version)
6) On-chip serial I/O port
7) Flexible 17O port
* Number of ports : 6 ports/22 pins
* All ports : Input/output common
Input/output veltage 15V max. (C,D,E,F at open drain)
Output current 20mA max. {sink current) (LED direct drivable)
» Option selectable for your intended system
A. Open drain output, pull-up resistor : Single-bit select for all ports
B. Output level at the reset mode : 4-bit select of H/L level for port C/D
8) Interrupt function
Vectored interrupt by timer overflow (instruction-testable)
Vectored interrupt by INT pin or completion of transmit/receive at serial /O port (instruction-
testable)
9) Stack level : 8 levels (common with interrupt)
10) Timer : 4-bit prescaler + 8-bit programmable timer
11) Clock oscillation option selectable for your intended system
* Oscillator option : 2-pin RC oscillaion (N, L version)
2-pin ceramic resonator oscillation (N,F,L version)
¢ Predivider option : No predivider, 1/3 predivider, 1/4 predivider (N, L version)
12) Burst pulse (64 x cycle time) output function
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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 option.

Functlon Table
Item LC651104N /1102N LC651104F/1102F LC651104L/1102L
> ROM 4096 x 8 bits (1104N) 4096 x 8 bits (1104F) 4096 x 8 bits (1104L)
g 2048 x 8 bits (1102N) 2048 x 8 bits (1102F) 2048 x 8 bits (1102L)
g RAM 256 x 4 bits (1104N) 256 x 4 bits (1104F) 256 x 4 bits (1104L)
256 x 4 bits (1102N) 256 x 4 bits (1102F) 256 x 4 bits (1102L)
§§ Instruction set 80 80 80
£ Table read With With With
c Interrupt External 1, Internal 1 External 1, Internal 1 External 1, Internal 1
Q% Timer 4bit-prescaler + B-bit timer 4bit-prescaler + 8-bit timer 4bit-prescaler + 8-bit timer
55 Stack level 8 8 8
S Standby function Standby available Standby available Standby available
by HALT instruction by HALT instruction by HALT instruction
Number of ports 1/022 [/022 1/022
‘é Serial port 4/8-bit1/0 4/8-bit [/0 4/8-bit 110
5 [/O voltage 15V max. 15V max. 15V max.
% Output current 10mA typ. 20mA max. 10mA typ. 20mA max. 10mA typ. 20mA max.
>g 1/0 circuit configuration| Open drain (N channel) or pull-up resistor-provided output selectable bit by bit.
£ | Output level atreset mode | "H" or "L” level selectable port by port (port C, D anly)
Burst pulse output Available Avilable Avilable
o8 Minimum cycle time 2.77us (VDD23V) 0.92us (VDD24V) 3.84us (VDD22.5V)
9
fg; 3 Supply voltage 36V 4to 6V 25t0 6V
Current dissipation 1.5mA typ. 2mA typ. 1.5mA typ-
s Resonator RC (900kHz typ.) RC (400kHz typ.)
B ceramic (400k,800k, 1M Hg, ceramic 4Milz ceramic (400%k, 800k, 1IMHz,
§ 4MHz) 4MHz)
predivider option 1/1,1/3,1/4 .1 1/1,1/3,1/4
Other Package DIP30S-D, MFP305 DIP30S-D, MFP30S DIP30S-D, MFP30S

(Note) Information on the resonator and osdillation circuit constants will be presented as soon as the recommended drcuit

is determined.
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Pin Assignment
Common to DIP » MFP
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(Note) The package is the reference figure without the description of the rank. Please inquire us
for the formal package.
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Pin Name
0O5C1,08C2 . C, Rorceramic resonator for OSC ~ TEST Test
RES Reset INT Interrupt request pin
PA0-3 Input/output common port A0-3 Sl Serial input pin
PC0-3 Input/output common port C0-3 SO Serial output pin
PD0-3 Input/output common port D0-3  SCK Serjal clock input/output pin
PE 0-1 Input/output common port E0-1 ~ AD0-7 AD converter input pin
PF0-3 [nput/output common port F0-3 AV+ AV- AD converter reference voltage input
PG0-3 Input/output common port G0-3 ~ WDR Watchdog reset pin
(Note) » The SI, SO, 5CK, and INT pins are common to the I’FO to PF3 pins respectively.
System Block Diagram
LC651104N/F/L.LC651102N/F/L
PAQ-3 Port A ﬂ RAM PC
ADOS - [ FIWR STACK 1
{} 3 2
AV+ o—> 8-BIT “ g &
AV- o—> Aﬁf Q STACK 8
PGO-3
AD4-7 <:> Port G
b
PCo-3 QE@ [ System Bus ]
PDO-3 Port D 'C:’} 8 ﬁ = ﬂ 4
E AC STS
.- = | v CF | zF [extefimA LM et
. eria A "
- RSO shin () | oo | [ mede osFlzsel T INT
" 418 bit re?isler register register 0sCH
§_ » lower digif ﬁ ’ OS¢l >0 osc2
‘2 ‘ i)it Serial /O Bus | <——o RES
S shift |, 9 [ @ <«——o TEST
E register [\ «<—o VDD
8 prossi »—b' higher digit Port E Port F <o V83
P T 13
' PFZSCKo€—> PEO-1 WOR PFO0-3
‘- PF3ANT o—
RAM : Data memory ROM Program memory
F Flag PC Program counter
WR Working register INT Interrupt control
AC Accumulator IR Instruction register
ALU Arithmetic and logic unit LDEC Instruciton decoder
DP Data pointer CF,CSF: Carry flag, carry save flag
E E register ZF, ZSF: Zero flag, zero save flag
CTL Control register EXTF External interrupt request flag
0sC Oscillator TMF Internal interrupt request flag
™ Timer
STS Status register
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Development Support Tools
The following are available to support the program development for the LC651104, LC651102.

(1) User's Manual
".C651104/1102 User's Manual”
(2) Development Tool Manual

For the EVA-800 system, refer to "EVA-800. LC651104/1102 Development Tool Manual”.
(3) Development Tools

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

2. Cross assembiler...... MS-DOS base cross assembler ; <LC65S. EXE>
3. Evaluation chip ;: LC6595

4. Emulator : EVA-800 emulator and evaluation boards
b. For program development {(EVA-86000 system) under development
c. For program evaluation During development EPROM built-in microcomputer (LCE5E1104)

Appearance of Development Support System
EVA-800 System

» Host processor conlroi program

- LC65S.EXE cross mssembler
) o ’N

1

MS-DOS personal computer

| EVA-800 or EVA-850

smulator (note 2)

Evaluation chip board
EVAB00-TBB529/01xx/11xn/12xx

CABLES / ‘ N—

NFPS0A
.Baas

User's application board

(Note 1) MS-DOS : 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-800 is improved to be a newer version. Do not use the EV A-B00 with no suffix added.
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Pin Description

instruction)
Single-bit decision (BP, BNP
instruction)
« PEO : With burst pulse (4Tcyc)
output function
= PE1 pin can be switched WDR.

4) Watchdog reset :\WDR
3),4) : can be specified

Pin Name | Pins| [/O Function Option Reset Mode | Unused Pin
Handling
VDD 1 — | Power supply
Vvss 1| — B — —
0sC1 1 Input | * Pin for externally connecting RC, | 1) 2-pin RC OSC — —
ceramic resonator for system 2) 2-pin ceramic resonator
os2 1 | Output} dock generation. 0sC
* 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
PAOtoPA3| 4 |Input/|«1/OportAQto3 1) Open drain type output | * "H" output | Should be set to
/ADO to AD3 output | 4-bit input (IP instruction) 2) With pull-up resistor (Out-put the open drain
4-bit output (OP instruction) 1), 2) : Speditfied bit by bit Nch transis- | output type and
Single-bit dedsion (BP, BNP tor : OFF) then connected to
instruction) the VSS pin.
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 cycle.
¢ All these four port pins can be
used for two purposes
PAO/ADO: AD converter input pin ADO
PA1/AD1 : AD converter input pin AD1
PA2/AD2: AD converter input pin AD2
PA3/AD3: AD converter input pin AD3
PCOtoPC3| 4 |Input/| e [/OportCOto3 1) Open drain type output | « "H"output | Same as for PAQ
output | Same as for PAO to 3 (Note) » “L" output
» Option permits output at the 2) With pull-up resistor (Option -
reset mode to be "H" or "L", 3} Cutput at reset mode:"H" | selectable)
(Note) No standby control 4) Output at reset mode:"L"
function is provided. = 1), 2): Specified bit by bit
* 3), 4): Specifiedin a
group of 4 bits
PDOtoPD3| 4 |Input/|=1/OportD0to3 Same as for PCOto 3 Same as for | Same as for PAQ
output| Same as for PCOto 3 PCOto 3
PEOto 2 |Input/| e 1/OportEQto1 1) Open drain type output | » "H" output | Same as for PAQ
PE 1/WDR output| 4-bit input (IP instruction) 2) With pull-up resistor {Out- put
4-bijt output (OP instruction} 1), 2) : Specified bit by bit Nch transis-
Single-bit set/reset (SPB, RPB 3) Normal port PE1 tor : OFF)
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LC651104N/F/L, 651102N/F/L

Pin Name | Pins

170

Function

Option

Reset Mode

Unused Pin
Handling

PFO0/SI 4
PF1/50
PF2 /5CK
PF3 /INT

Input/
output

*[/OportFOto3 Same as for PAOto 3
Same as for PEQ to 1 (Note)

* PFO to 3 : Common with serial

interface, TNT input.

Progaram-selectable

SI » ¢ » » Serial input port

SO = »» Serial output port

SCK »» Serial clock input/output

TNT » » eInterrupt request input

4-bit/8-bit serial input/output is

program-selectable.

(Note) No burst pulse output

function is provided.

Same as for PAQ

to3

Serial port :
Disable

Interrupt source:
INT

Same as for PAQ
to3

PGOtoPG3| 4
/AD4 to AD7

Input/
output

» [/OportGQto3 Same as for PAQ to 3
Same as for PEO to 1 (Note)

{Note) No burst pulse output

function is provided.

= All these four pins can be used

for two purposes

PGO/AD4 : AD converter input pin AD4
PG1/ADS : AD converter input pin ADS
PG2/AD6 : AD converter input pin AD6

PG3/AD7 : AD converter input pin AD7

Same as for PAQ
to3

Same as for PAQ
to3

AV+ 1

» Reference voltage input pin for
A /D conversion.

Always
connected to the
VSS pin.

7
o2
122!
—

Input

» Systen reset input

*» For power-up reset, C is con-
nected externally.

« For reset restart, "L" level is
applied for 4 clock cycles or

maore.

TEST 1

Input

* LSI test pin —
Normally connected to V55

Always
connected to the
VSS pin.

Oscillator circuit option

Option Name Circuit Conditions, etc.
1. External clock 0sC 1 Leave the O5C2 pin open.
JL > >
2. 2-pin RC OSC osc
P Cext ! dl> L_D}ﬁ'_
7 = b
Aot L.
3. Ceramic o aset
1 ™
resonator OSC F P T - %
Coramic = osc2 §
resonator
0sC L;_——{ s —>o—
c2 A
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Predivider Option

Option Name

Circuit

Conditions, etc.

1. No predivider
(1/1)

0SC cireuit

tosc

genarﬂ!oy

Timing

*» Applicable to all of 3 OSC options.

* The OSC frequency, external clock do not
exceed 1444kHz. (LC651104N, 651102N)

* The OSC frequency, external clock do not
exceed 4330kHz. (LC651104F, 651102F)

* The OSC frequency, external clock do not
exceed 1040kHz. (LC651104L, 651102L)

2.1/3 predivider

[ osCetouit ]

fosc

losc

Timing
generator

* Applicatable to only 2 OSC options of
external clock, ceramic resonator OSC.

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

3.1/4 predivider

TT|IT

[ oscciruit ]

fosc

1/4
predivicer

]’

losc
4

Timing
generator

¢ Applicatable to only 2 OSC options of
external clock, ceramic resonator OSC.

+ The O5C frequency, external clock do not
exceed 4330kHz.

Note : The OSC option and predivider option are summarized below. Full care must be exercised.

Table of OSC, predivider Option of LC651104N /1102N, 1104F/1102F and 1104L/1102L

LC651104N, LC651102N

Circuit Configuration Frequency Predivider Option (VDD Range Remarks
{Cycle Time)
Ceramic resonator OSC 400kHz 1/1 (10 ps) 3to 6V Unusable with 1/3, 1/4
predivider
800kHz 1/1 (5 ps) Jto 6V
1/3 (15 s) 306V
1/4 (20 us) Jto 6V
1MHz 1/1 (4 ps) 3to 6V
1/3(12us) 3to6V
1/4 (16 us) 3to 6V
4MHz 1/3 (3 us) 3to 6V | Unusable with 1/1 predivider
1/4 (4 us) 3to6V
External clock by 2-pin 200k to 1444kHz 1/1(20t0 277ps)t  3to 6V
RC OSC cireuit 600k to 4330kHz 1/3(20t02.77us)| 3to bV
800k to 4330kHz 1/4 (20t0 3.70us)| 3to 6V
2-pinRC Used with 1/1predivider,recommended 3to 6V
constants. If used with other than
recommended constants, the frequency, VDD range
must be the same as for external clock.

External clock input to the
ceramic oscillation circuit

The ceramic oscillation circuit cannot be driven by external clock.
To drive the circuit with external clock, select the 2-pin RC option.

LC651104F, LC651102F

RC OSC circuit

Circuit Configuration Frequency Predivider Option |VDD Range Remarks
(Cycle Time)
Ceramic resonator O5C 4MHz 1/1 (1ps) 4106V
External clock by 2-pin 200k to 4330kHz 1/1 20 to 0.92us)| 4to 6V

External clock input to the

ceramic oscillation circuit

The ceramic oscillation circuit cannot be driven by external clock.
To drive the circuit with external clock, select the 2-pin RC option.

No.4958-8/35




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

LC651104L, LC6511021L

Circuit Configuration Frequency Predivider Option (VDD Range Remarks
(Cycle Time)
Ceramic resonator OSC 400kHz 1/1 (10 pus) 25to 6V | Unusable with 1/3, 1/4
predivider
800kHz 1/1 (5 ps) 25to 6V
1/3 (15 us) 25t0 6V
1/4 (20 ps) 25to6V
1MHz 1/1 (4 ps) 25to 6V
1/3 (12 ps) 25t0 6V
1/4 (16 ps) 25t0 6V
4MHz 1/4 (4 ps) 25t0 6V | Unusable with1/1,1/3
predivider
External clock by 2-pin 200k to 1040KkHz 1/1 (20 to 3.84us)| 2.5to 6V
RC OSC circuit 600k to 3120kHz 1/3(20to 3.84ps)| 25to 6V
) 800k to 4160kHz 1/4 (20 to 3.84ps) | 25to 6V
2-pinRC - Used with 1/1predivider,recommended | 25 to 6V
constants. If used with other than recommended
constants, the frequency, VDD range must be the
same as for external clock.

External clock input to the | 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.

Option of ports C, D Output Level at the Reset Mode
For input/output common ports C, D cither 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 at the reset mode : "H" level Allof 4 bits of ports C, D
2. Cutput at the reset mode : "L" level All of 4 bits of ports C, D

Option of Port Output Configuration
For each input/output common port, either of the following two output configurations may be selected by option .
Option Name Circuit 'Applied ports
1. Open drain output O {>o— sPorts A,C,D,E,Fand G

T

¥

2. Output with pull-up O

resistor

|—1
i

bl s |

Watchdog reset option
This option can select the uses of PE1/WDR terminal. One is the normal port PE1, the other is the watchdog
reset terminal WDR.
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[LC651104N, 651102N |

1. Absolute Maximum Ratings at Ta=25°C, VS5=0V
Parameter Symbol Conditions Pins Limits unit
Maximum VDD max VDD 0.3to+7.0 A
supply voltage
QOutput voltage | VO 0sC2 Allowable up to v
voltage generated
Input voltage vI(1) 0sC1 (*1) -0.3to VDD+0.3 \4
vIQ) TEST, RES, -0.3to VDD+0.3 v
. AV+, AV-
Input/output VIO(1) Port of OD type PC0-3,PDO-3 | 03t0o+15 \4
voltage VIO(2) Port of PU type PEQ,1, PFO- 3 0.3 to VDD+0.3 A%
VIO3) PAQ-3,PG0-3 | -0.3toVDD+0.3 N
Peak output 10P 1/0 port -2 to +20 mA
current
Average output| 10A Per pin over the period of 1/0O Port -2to +20 mA
current 100 ms
JIOA(1) Total current of PCO to 3, PCOto 3
PDOto 3, PEOto1 (*2) PD0Oto 3 -15to +100 mA
PEQto 1
SIOA(2) Total current of PFO to 3, PROto 3
PGOto 3, PAOto3 (*2) PGOto 3 -15to +100 mA
PAQto 3
Allowable Pd max(1) | Ta=-40to +85°C 250 mW
power {DIP package)
dissipation Pd max(2) | Ta=-40 to +85°C 150 mW
(MFP package)
Operating Topg -40 to +85 °C
temperature
Storage Tstg 55 to +125 °C
temperature
2. Allowable Operating Conditions at Ta=-40 to +85°C, VS$=0V, VDD=3.0 to 6.0V
Parameter Symbol Conditions Pins Limits
VDD [V] min. |typ.| max. unit
Operating VDD vDD 30 6.0 v
supply voltage
Standby. VST RAM, register hold VDD 1.8 6.0 Vv
supply voltage *3)
"H-levelinput | VIH(1) |Output Nch Tr.OFF Port C,D,E,F |0.7VDD +13.5 A%
voltage of OD type
VIH(2) | Output Nch Tr.OFF PortC,D,E,F |0.7VDD vDD A%
of PU type
VIH@3) | Output Nch Tr.OFF Port A, G 0.7VDD VDD v
VIH@4) | Output Nch Tr.OFF INT,5CK, sl [0.8VDD +13.5 v
of OD type
VIH(S) |Output Nch Tr.OFF INT,5CK, Sl {0.8VDD VDD v
of PU type
VIH(6) VDD=18t06| RES 0.8VDD VDD Y
VIH(7) |External clock mode 05C1 0.8VDD vDD A4
"L"-level input | VIL{D) Output Nch Tr.OFF VDD=4 to 6| Port VSS 0.3vDD v
voltage
VIL(2) Output Nch Tr.OFF 3to 6| Port VSS 025VDD | V
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Parameter Symbol Conditions Pins Limits
VDD [V] min. | typ. max. unit
"L"level input | VIL(3) Output Nch Tr.OFF |VDD=4to6 |INT,SCK,SI | VSS 025VDD| V
voltage VIL(4) Output Nch Tr.OFF 3to6 |INT,SCK,SI | VsS 02vDD | V
VIL() External clock 0OsC1 VSS 025VDD| V
mode VDD=4to 6
VIL(6) External clock 3to6 |OSC1 VSS 02vDD | V
mode
VIL(7) VDD=4to 6 |TEST VSS 03VDD | V
VIL(8) 3to6 [TEST Vss 025VDD| V
VIL(9) VDD=4to6 |RES VsS 025VDD| V
VIL(10) 3t06 |RES VsS 02VDD | V
Operating fre- | fop When the1/3 VDD=3to 6 200 1444 kHz
quency (Tcyc) or 1/4 predivider (20 277 (s}
(cycle time) option is selected,
‘ clock must not
exceed 4.33MHz.
External clock
conditions Fig.1.
Frequency text When clock VDD=3to 6 [OSC1 200 4330 kHz
exceeds 1.444
Pulse width textH, textL| MHz, the 1/3 or |VDD=3to6 |OSC1 &9 ns
1/4 predivider
Rise/Fall time | textR, textF | option is selected. [VDD=3to6 |OSC1 50 ns
Oscillation guar-
anty constants
2-pin RC Cext Fig.2 VDD=3to6 [OSC1, OSC2 270£5% pF
oscillation Cext Fig.2 VDD=4to 6 (OSC1, OSC2 270159 pF
Rext Fig.2 VDD=3 106 |OS5C1, OSC2 12+1% kQ2
Rext Fig.2 VvDD=4to 6 |QOSC1, OSC2 474+1% kQ
Ceramic Fig.3 Table 1
3. Electrical Characteristics at Ta=-40 to +85°C, V§5=0V, VDD=3.0V t0 6.0V
Parameter Symbol Conditions Pins Limits
min. typ. max. unit
"H"-level input | ITH(1) Output Nch Tr. OFF PortC,D,EF +5.0 KA
current (including OFF leak of OD type
current of Nch Tr.)
VIN=+13.5V
ITH2) Output Nch Tr. OFF Port A, G of +1.0 LA
(inctuding OFF leak OD type
current of Neh Tr.)
VIN=VDD
MH(3) External clock mode, 0sC1 +1.0 HA
VIN=VDD
"L"-level input | TIL(1) Output Nch Tr. OFF Port of OD type | -1.0 WA
current VIN=VSS
11L(2) Output Nch Tr. OFF Port_of PUtype | -1.3 -0.35 mA
VIN=VSS
1IL(3) VIN=VSS RES -45 -10 HA
1TL(%) External clock mode, 0OSC1 -10 wA
VIN=VSS
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LC651104N/F/L, 651102N/F/L

Parameter Symbol Conditions Pins Limits
min, typ. max. unit
"H"-level output{ VOH(1) IOH=-50pA Port of PU typelVDD-1.2 \)
voltage VDD=4.0to 6.0V
VOH(2) 10H=-10uA Port of PU type VDD-0.5 \Y
VDD=3.0 to 6.0V
"L"level output | VOL(1) IOL=10mA,VDD=4.0to 6.0V | Port 15 \
voltage VOL(2) I0L=1mA, IOL of each port: | Port 05 \Y
1mA orless VDD=3.0 to 6.0V
. | Hysteresis| VHIS RES, INT, SCK, 0.1VDD \'
f’m: voltage SI, O5C1 of
S [ 'H'level | VtH schmitt type(*4) [0.4VDD 08VDD | V
8 threshold
% voltage
E [ 'L level VtL 0.2vDD 06VDD | V
,xE: threshold ‘
&
voltage
Current Output Nch Tr, OFF at
dissipation operating, Port=VDD
2-pinRC
oscillation IDDOP(1) | Fig.2 fosc=500kHz (TYP) VDD 15 4 mA
Ceramic IDDOP(2) | Fig.3 4dMHz, 1/3 predivider | VDD 1.5 5 mA
resonator
oscillation IDDOP(3) |Fig.3 4MHz, 1/4 predivider | VDD 15 4 mA
IDDOP(4) | Fig.3 400kHz VDD 1.0 25 mA
IDDOP(5) | Fig.3 800kHz vDD 1.5 4 mA
External clock | IDDOP(6) | 200kHz to 1444kHz, VDD 15 5 mA
1/1 predivider
600kHz to 4330kHz,
1/3 predivider
800kHz to 4330kHz,
1/4 predivider
Standby IDDst Output Nch Tr.OFF VDD=6V| VDD 0.05 10 pA
mode Port=VDD VDD=3V| VDD 0.025 S uA
Oscillation
characteristics
Ceramic OSC
Frequency fCFOSC Fig.3 fo=400kHz OSC1, OSC2 | 384 400 416 kHz
(*5) Fig.3 fo=800kHz 0OSC1,05C2 | 768 800 832 kHz
Fig.3 fo=1MHz OsC1, 08C2 | 960 1000 1040 kHz
Fig.3 fo=4MHz,1/3 predivider| OSC1, OSC2 | 3840 4000 4160 kHz
1/4 predivider
Stable time tCFS 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-pin RC fMOSC | Fig.2 Cext=270PF*5% 0SC1,08C2 | 634 900 1278 | kHz
oscillation Fig.2 Rext=4.7kQ *+1%
Frequency VDD=4to 6V
Fig.2 Cext=270PF+5% 0OSC1, 0sC?2 276 400 742 kHz
Fig.2 Rext=12kQ +1%
VDD=3to 6V
Pull-up Output N-ch Tr. OFF
resistance
1/0 port RPP VIN=VS5 VDD=5V Port of PU 8 14 30 kQ
type
RES RU VIN=VSS VDD=5V | RES 300 500 700 kQ

External reset
characteristics

Reset time tRST See Fig.5.
Pin capacitance | Cp f=IMHz Other than pins

to be tested, VIN=VSS 10 pF

Serial Clock

Input clock tCKCY(1) | Fig6 SCK 30 ps
cycle time
Output clock tCKCY(2) | Fig.é SCK 64 x tCYC us
cycle time ' "6)
Input clock "L" | tCKL(1) [ Fig.6 5CK 1.0 Hs
level pulse width
Onput clock "L" [ tCKL(2) |Fig6 SCK 32xtCYC ps
level pulse width
Input clock "H* | tCKH(1) | Fig6 SCK 1.0 Hs
level pulse width
Onput clock "H" [ tCKH(2) | Fig.6 5CK 32xtCYC Hs
level pulse width
Serial input
Data setup time | tICK Specified for T of SCK Sl 0.4 ps
Data hold time | tCKI Fig.6 S1 04 us
Serial output
Output delay | tCKO Specified for | of SCK Nch SO 0.6 us
time OD only,External 1kQ,

External 50pF, Fig.6

Pulse output

Period tPCY Fig.7 PEQ 64 x tCYC us
"H"-level pulse | tPH tCYC=4 x System clock PEO 32xtCYC s
width Period, Nch OD only, +10%
"L"-level pulse tPL External 1kQ, External 50pF | PEO 32x1CYC us
width +10
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Parameter Symbol Conditions Pins Limits
min. typ. max, unit
AD conversion
characteristics
Resolution VDD=4106 8 Bit
Absolute AV+=VDD *1 +2 | LSB
accuracy AV-=VSS  VDD=4to6
Conversion time | TCAD AD speed 1/1 72 312 us
At 26 x tCYC (tCYC= tCYC=
VDD=4to 6 2.77s) 12us)
AD speed 1/2 141 612
At 51 xtCYC tCYC= tCYC=
VDD=4to 6 2.77us) 12us)
Reference input | AV+ VDD=41t06 | AV+ AV- vbD | V
voltage AV- AV- VSS AV«
Reference input | IRIF AV+=VDD VDD=4tob [ AV+ AV- 75 150 300 | pA
current range AV-=VS5
Analog input VAIN VDD=4to 6| ADO to AD7 AV- AVe |V
voltage range
Analog port IAIN Including output OFF | Port pins AD0 1 HA
input current leakage current. to AD7 (with the
VAIN=VDD VDD=4 to 6 | output circuit of the
VAIN=VSS VDD=4to6|input/output -1
multi-functional
port pins set to OD
type)
Guarnteed Cw PE1 at open drain WDR 0.1+5% uF
constant (*7) output VDD=3 to 6V
Rw PE1 at open drain WDR 680+1% kQ
output VDD=3 to 6V
RI PE1 at open drain WDR 100+1% Q
output  VDD=3 to 6V
Clear time tWCT Fig. 8 WDR 100 Hs
y (discharge) VDD=3 to 6V
E | Clear time tWCCY | Fig.8 WDR 36 ms
| (charge) VDD=3 to 6V
ﬁ Guarnteed | Cw PE1 at open drain WDR 0.047£5% uF
2| constant (*7) output  VDD=4to 6V
e Rw PE1 at open drain WDR 68011% kQ
output VDD=4to 6V
Rl PE1 at open drain WDR 100£1% Q
output VDD=4to 6V
Clear time tWCT Fig. 8 WDR 40 Hs
(discharge) VDD=4to 6V
Clear time tWCCY | Fig. 8 WDR 18 ms
(charge) VDD=4to 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
instruction. The PA3 pin must be free from chattering during the HALT instruction execution cycle.

(*4) The O5C1 pin can be schmitt-triggered when the 2-pin RC oscillation option or external clock oscillation option
has been selected.

(*5) fCFOSC: oscillation frequency. There is a tolerance of approximately 1% between the center frequency at the
ceramic resonator mode and the nominal value presented by the ceramic resonator supplier. For details, refer
to the specification for the ceramic resonator.

(*6) TCYC=4 x system clock period

(*7) If 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)

~
QPEN

External clock

text

A

Fig. 1 External Clock Input Waveform

OSC1 O8C2 0SC1 0sC2
=
4
Cext ——— Rext ‘ ID i
Ceramic
C1 = resonaor——— C2

Ve

T e

Fig. 2 2-pin RC Oscillation Circuit
Fig.3 Ceramic Resonator Oscitlation Circuit
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0scC

Lower limit of
operaling VDD

NN\

» Stabilized OSC

D Unstabilized'
OSC pericd
tCFS

Fig. 4 Oscillation Stabilizing Period

Table 1 Constants Guaranteed for
Ceramic Resonator OSC

4MHz (Murata) Cl 33pF+10%
CSA4.00MG 2 33pF£10%
CST4.00MGW (built-inCy | R 0Q
4MHz (Kyocera) C1 33pF110%
KBR4.0MSA C2 33pF£10%
KBR4.0MKS (built-in C) R 0Q
1MHz (Murata) C1 100pF+10%
CSB1000] C2 100pF+10%
R 2.2kQ
1IMHz (Kyocera) C1 100pF+10%
KBR1000F C2 100pF+10%
R 0Q
800kHz (Murata) Cl1 |  100pF+10%
CSB800J C2 100pF210%
R 2.2kQ
800kHz (Kyocera) C1 220pF+10%
KBR80OF o) 220pF+10%
R 0Q
400kHz (Murata) C1 220pF+10%
CSB400P C2 220pF£10%
R 2.2k0
400kHz (Kyocera) Cl 330pF+10%
KBR400BK C2 330pF+10%
R 0Q

RES

CRES (=0.1p 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 therise 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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tCKCY
fCKL {CKH 0.8V0D
* > 0.2vDD
SCK j —
ficK| tCcKI Voo
< >+—»{
- Load circuit 1k
sl >§ Input data
I o

KO
> 50 pF
S0 ><- Oulput data >< 7—er

Fig. 6 Serial Input/OQutput Timing

The load conditions are
0.25V00 the same as in Fig. 6.

Fig.7 Pulse Output Timing at Port PEQ

Rw
Ri
] PE1/WDR
Cw
tWCCY tWCT

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

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 0.3t0+7.0 \%
supply voltage
Output voltage | VO 0sC2 Allowable up to A%
voltage generated
Input voltage VI(1) OsC1 (*1) 0.3 to VDD+0.3 \J
VI(2) TEST, RES, 0.3to VDD+0.3 \%
AV+, AV-
Input/output | VIO(1) Port of OD type PC0-3, PDO-3, 0.3to+15 Vv
voltage VIO(?) Port of PU type PEQ, 1, PF0-3 0.3t0 VDD+0.3 v
VIO(3) PAO-3, PG0-3 0.3 to VDD+0.3 \
Peak output 1oP I/0 Port -2to+20 mA
current
Averageoutput| 10A Per pin over the period of 1/0 Port -2to +20 mA
current 100ms
SIOA(D) Total current of PCQ to 3, PCOto3
PD0Oto 3,PEOto 1 *2) PDOto 3 -15to +100 mA
" | PEQtol
SIOA(2) Total current of PF(0 to 3, PR to 3
PGOto 3, PAO to 3 (*2) PGOto3 -15to +100 mA
PAQto 3
Allowable Pd max(1) | Ta=-40 to +85°C 250 mWw
power (DIP package)
dissipation Pd max(2) | Ta=-40 to +85°C 150 mwW
{MFP package)
Operating Topg -40 to +85 °C
temperature
Storage Tstg -55to +125 °C
temperature ’

2. Allowable Operating Conditions at Ta=-40 to +85°C , V55=0V, VDD=4.0 to 6.0V

Parameter Symbol Conditions Pin Limits
min. |typ| max. unit
Operating VDD vDD 40 6.0 v
supply voltage | .
Standby supply| VST RAM, register hold (*3) VDD 1.8 6.0 \Y
voltage
"H"-level input | VIH(I) Output Nch Tr. OFF PortC,D,E,F |0.7VDD +13.5 A%
voltage of OD type
VIH(Q2) Output Nch Tr. OFF PortC,D,E,F [0.7VDD VDD \'
of PU type
VIH(@3) Output Nch Tr. OFF Port A, G 0.7vDD VDD \
VIH(4) Output Nch Tr. OFF INT,SCK, sl {0.8VDD +13.5 A%
of OD type
VIHG) Output Nch Tr. OFF INT,5CK, 8] |08VDD VDD '
of PU type
VIH(6) VDD=1.810 6.0V | RES 0.8VDD VDD v
VIH(?) External clock mode 0sC1 0.8VvDD VDD A
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Parameter Symbol Conditions Pin Limits
min. { typ.| max. unit
"L"™level input | VIL(I) Output Nch Tr. OFF Port VSS 0.3VDD \i
voltage VIL(2) Qutput Nch Tr. OFF INT, SCK, SI V5SS 0.25VDD Vv
VIL(3) External clock mode 0SsC1 VSS 0.25VDD \%
VIL(4) TEST VSS 0.3VDD \4
VIL(5) RES VSS 025VDD | V
Operating for 200 4330 kHz
frequency (Teye) (20) (0.92) {us)
{Cycle time)
External clock
conditions
Frequency text 0sC1 200 4330 kHz
Pulse width textH, textl] / Fig. 1 0sCl1 69 ns
Rise/fall time textR, textF 0sC1 50 ns
Oscillation guar-
anteed constants
ceramic Fig. 2 Sce Table 1.
resonator OSC
3. Electrical Characteristics at Ta=-40 to +85°C, VSS=0V, VDD=4.0 to 6.0V
Parameter Symbol Conditions Pin Limits
min. typ. max. unit
"H"-level input | IIH(1) Output Nch Tr. OFF PortC,D,E, F +5.0 HA
current (including OFF leak of OD type
current of Nch Tr.)
VIN=+13.5V
1TH(2) Cutput Nch Tr. OFF Port A, G, of +1.0 HA
(including OFF leak OD type
current of Nch Tr.)
VIN=VDD .
ITH(3) External clock mode, OsC1 +1.0 RA
VIN=VDD
“L™level input | TIL(1) Output Nch Tr. OFF Port of OD type | -1.0 HA
current VIN=VSS
1IL(2) Output Nch Tr. OFF Portof PUtype [ -13 | -0.35 mA
VIN=VSS
lIL(3) VIN=VSS$ RES 45 -10 nA
1IL4) External clock mode, QsC1 -1.0 HA
VIN=VSS
"H"-level output| VOH(1) 10H=-50uA Port of PU type |VDD-1.2 v
voltage VOH(2) IOH=-10pA Port of PU type |VDD-0.5 \%
"L"level output| VOL(1) JOL=10mA Port 15 v
voltage VOL(2) IOL=1mA, IOL of each Port 05 v
port : 1mA or less
« | Hysteresis | VHIS RES, INT, EK, 0.1VDD \Y%
2 | voltage 51, 05C1 of
é ‘Hlevel | VtH schmitt type(*4) | 0.4VDD 08VDD| V
E threshold
'S | voltage
»‘E 'L’ level VtL 0.25vDD 06VDD| V
g threshold .
voltage
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Parameter Symbol Conditions Pin Limits
min. typ. max. unit
Current
dissipation
Ceramic IDDOP(1)| Fig.2 .4MBz VDD 2 6 mA
resonator O5C *1
External clock | IDDOP(2)| 200kHz to 4330kHz VDD 2 6 mA
*1 Output Nch Tr. OFF at
Operating mode
Port=VDD
Standby mode | IDDst Output Nch Tr. OFF
VDD=6V | VDD 0.05 10 HA
Port=VDD VDD=3V |VDD 0.025 5 pA
Oscillation
characteristics
Ceramic
resonator OSC
Frequency fCFOSC | Fig.2 fo=4MHz (*5) OS8C1, 0sC2 3840 4000 4160 kHz
Stable time tCFS Fig.3 fo=4MHz 10 ms
Pull-up Output Nch Tr. OFF
resistance
1/0 port RPP VIN=VS5 VDD=5V Port of PU 8 14 30 kQ
type
RES RU VIN=VSS VDD=5V__ |RES 300 500 700 | kQ
External reset
characteristics
Reset time tRST Sce Fig. 4
Pin capacitance | Cp f=IMHz, other than pins 10 pF
to be tested, VIN=VSS
Serial clock
Input clock tCKCY(D) | Fig. 5 SCK 2.0 s
Cycle time
Output clock | tCKCY(2) | Fig.5 SCK 64 x tCYC us
Cycle time (*6)
Input clock tCKL(1) | Fig.5 SCK 0.6 ps
"L"-level pulse
width
Outputclock | tCKL(2) | Fig.5 SCK 32xtCYQ ps
"L"-level pulse
width
Input clock tCKH(1) | Fig.5 SCK 0.6 us
"H"-level pulse
width
Output clock tCKH(2) | Fig.5 5CK 32 x tCYC ps
"H"-level pulse
width
Serial input ‘
Data setup time| tICK Specified for 1 of SCK S 0.2 us
Data hold time | tCKI Fig. 5 SI 0.2 us
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Parameter Symbol Conditions Pin Limits
min. typ. max. unit
Serial output
Output delay | tCKO Specified for § of SCK | SO 0.4 ps
time Nch OD only, External
1kQ External 50pF, Fig.5
Pulse output
Period tPCY Fig. 6 PEG 64 x tCYC us
"H"-level tPH TCYC=4 x System clock | PEO 32 xtCYC us
Pulse width Period +10%
"L"-level tPL Nch OD only, External | PEO 32 xtCYC s
Pulse width 1kQExternal S0pF +10%
AD conversion
characteristics
Resolution VDD=4 to 6 8 Bit
Absolute AV+=VDD|VDD=45t06 *1 +2 | LSB
accuracy AV-=VSS5 |ADspeed 1/1
VDD=4 to 6 *1 +2 | LSB
D speed 1/2
Conversion time| TCAD AD speed 1/1 24 312 us
At 26 x tCYC tCYC= tCYC=
VDD=45t06 0.92us) 12us)
AD speed 1/2 47 612 us
At 51 xtCYC (tCYC= (tCYCS
VDD=4t0 6 0.92us) 12us)
Reference input | AV+ VDD=4to6 | AV+ AV- VDD A
voltage AV- AV- VS5 AV+
Reference input | IRIF AV+=VDD VDD=4to 6] AV+, AV- 75 150 300 HA
current range AV-=VSS
Analog input VAIN VDD=4to 6 | ADO to AD7 AV. AV4+ \Y
voltage range
Analog port IAIN Including output OFF | Port pins AD0 1 KA
input current leakage current. to AD7 (with the
VAIN=VDD VDD=4 to 6 | output circuit of the
VAIN=VSS VDD=4to6 |input/output -1
multi-functional
port pins set to OD
type)
Guarnteed Cw PE1 at open drain WDR 0.01£5% uF
constant (*7) output
. Rw PE1 at open drain WDR 680+1% kQ
E output
o Rl PE1 at open drain WDR 100£1% Q
ﬁ output
2| Clear time | tWCT Fig.7 WDR 10 us
Z | (discharge)
Clear time tWCCY | Fig.7 WDR 42 ms
(charge)

(*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,

0OSC1

0S

C2

0OSC1

(OSC2)

Fig.1 External Clock Input Waveform

nE

C1t—_—

Ceramic ___ |
resonator

-

'

-

— C2

Fig. 2 Ceramic resonator OSC eircuit

Table 1. Constants Guaranteed for
Ceramic Resonator OSC

VDD

0sC

------------ Lower limit of

operating VDD

PENNNNNNNY

4MHz (Murata) C1 33pF + 10%
CSA4.00MG C2 33pF £ 10%
CST4.00MGW (built-in C) R 00N
4MHz (Kyocera) C1 33pF +10%
KBR4.OMSA C2 33pF +10%
KBR4.0MKS (built-in C) R 0Q

» Stabilized OSC

 Unstabilized
OSC period

Fig.3 OSC Stabilizing Period

[}

CRES (=0.1pF)

Fig.4 Reset Circuit

(Note) When the rise time of the power supply is 0,

the resct 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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o cKCY
0.
oKL CKH VDD
el 0.25V00
SCK —'_\ ﬁ_“_ﬁK
tIcK| t©CKI voD
Load circuit  1KQ
sl Input data
O

fcKo
> 0 pF
50 j(b Oulput data X l

Fig.5 Serial Input/Output Timing

Fig.6 Pulse Output Timing at Port PEO
Rw
RI
YAVAVA PE1/WDR
Cw

Cat

A

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

The load conditions are

the same as in Fig. 5.
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[LC651104L, LC651102L |

1. Absolute Maximum Ratings at Ta=25°C, VS5=0V

Parameter Symbol Conditions Pin Limits unit
Maximum VDD max vDD 0.3t 7.0 \'%
supply voltage
Cutput voltage | VO osC2 Allowable up to \Y
voltage generated
Input voltage VI(D) 0OsC1 (*1) {0.3to VDD+0.3 \'
Vi) TEST, RES, 0.3 to VDD+0.3 A%
AV+, AV-
Input/output VIO Port of OD type PCO0-3, PDO0-3 0.3t0+15 A%
voltage VIO(2) Port of PU type PEQ, 1, PFO-3 £0.3to VDD+0.3 \
VIO@3) PAQ-3, PG0-3 0.3t0 VDD+0.3 \
Peak output Ior 1/0 Port -2to +20 mA
current
Averageoutput| IOA Per pin over the period of [/0 Port -2to +20 mA
current 100ms
ZIOA(T) Total curren of PCO to 3, PCOto 3
PDOto 3,PEQto 1 (*2) PD0Oto 3 -15to +100 mA
PEOto 1
SIOA() Tota) curren of PFO o 3, PFOto 3
PGOto 3 ,PAOto 3 (*2) PGOto 3 -15to +100 mA
PAOto 3 ‘
Allowable Pd max(1) | Ta=-40to +85°C 250 mW
power (DIP package)
dissipation Pd max(2) | Ta=-40to +85°C 150 mW
(MFP package)
Operating Topg -40 to +85 °C
temperature
Storage Tstg -55to +125 °C
temperature
2. Allowable Operating Conditions at Ta=-40°C to 85°C, V55=0V, VDD=2.5to 6.0V
Parameter Symbol Conditions Pin Limits
min. typ. | max. unit
Operating VDD vDD 25 60 v
supply voltage :
Standby VST RAM, register hold {*3) VDD 1.8 6.0 \'
supply volitage
"H"-level input | VIH(1) Output Nch Tr, OFF PortC,D,E,F {07VDD +13.5 \%
voltage of OD type
VIH(®2) Output Nch Tr. OFF PortC,D,E,F |07VDD vDD \'
of PU type
VIH(3) Output Nch Tr. OFF Port A, G 0.7vDD VDD \'
VIH(®) Output Nch Tr. OFF INT, SCK, Sl 0.8VDD +13.5 v
of OD type
VIH(5) Output Nch Tr. OFF INT, 5CK, sl 0.8VDD VDD \%
of PU type
VIH(6) VDD=1.8to 6.0V | RES 0.8VDD vDD | V
VIH(?) External clock 0sC1 0.8VDD VDD \'
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Parameter Symbol Conditions Pin Limits
min. [typ| max. unit
"L"level input |VIL(1) Output Nch Tr. OFF Port VSS 0.2vDD Vv
voltage VIL(2) Output Nch Tr. OFF INT, SCK, SI VSS 0.15VDD \4
VIL(3) External clock OsC1 VSS 0.15VDD \%
VIL4) TEST VSS 0.2vDD \
VIL() RES VSS 015VDD | V
Operating fop When the 1/4 predivider 200 1040kHz
frequency (Teyc) option is selected, clock must (20} (3.84) (us)
(cycle time) not exceed 4.16MHz.
External Clock
conditions
Frequency text Fig.1 When clock exceeds 0sC1 200 4160 kHz
Pulse width textH, textL ] *1.040MHz, the1/30r1/4 0sC1 100 ns
Rise/fall time |textR, textF ||predivider option is selected. | OSC1 100 ns
Oscillation
guaranteed
constants
2-pin RC Cext Fig.2 0sC1, 0sC2 270+5% pF
oscillation Rext 12+1% kQ
Ceramic Fig.3 See Table 1.
oscillation
3. Electrical Characteristics at Ta=-40 to +85°C, V55=0V, VDD=2.5 to 6.0V
Parameter Symbol Conditions Pin Limits
min. typ. max. unit
"H"-level input | IIH(1) Output Nch Tr. OFF Port C,D,E F +5.0 LA
current (including OFF leak current |of OD type
of Nch Tr.)
VIN=+13.5V
1H(2) Output Nch Tr. OFF Port A, G +1.0 RA
(including OFF leak current |of OD type
of Nch Tr.)
VIN=VDD
11H(3) External clock mode, 0sC1 +1.0 pA
VIN=VDD
"L*level input | 11L{1) Output Nch Tr. OFF Port of OD type | -1.0 HA
current ' VIN=VSS
1L{2) Output Nch Tr. OFF Portof PUtype | -1.3 | -0.35 mA
VIN=VSS
1L(3) VIN=VSS RES -45 -10 HA
11L(4) External clock mode, 0sC1 -1.0 pA
VIN=VSS
"H"-level outpuy VOH IOH=-10pA Port of PU type | VDD-0.5 v
voltage
"L"-level output{ VOL(1) IOL=3mA - {Port 1.5 v
voltage VOL(2) I0L=1mA, [OL of each port: i Port 0.4 v
1mA or less
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Parameter Symbol Conditions Pin Limits
min. typ. max. unit
Hysteresis | VHIS RES, INT, 5CK, 0.1VDD \Y
& | voltage SI, 05C1 of :
% ‘Hlevel | ViH schmitt type(*4) | 0.4VDD 08VDD| V
L threshold
g | voltage
Y | L'level ViL 0.2VDD 06VDD| V
‘E | threshold
g voltage
Current Output Nch Tr. OFF at
dissipation operating, Port=VDD
2-pinRCOSC | IDDOP(1) | Fig.2 fO5C=400kHz (TYP) | VDD 1.0 4 mA
Ceramic OSC | IDDOP(2) | Fig.3 4MHz, 1/4predivider] VDD 15 4 mA
IDDOP(@3) | Fig.3 4MHz, 1/4predivider| VDD 0.5 1 mA
VDD=2.5V
IDDOP(4) | Fig.3 400kHz VDD 1.0 25 mA
IDDOP(5) | Fig3 800kHz vDD 15 4.0 mA
External clock | IDDOP(6) | 200kHz to 1024kHz, vDD 15 4 mA
1/1 predivider
600kHz to 3120kHz,
1/3 predivider
800kHz to 4160kHz,
1/4 predivider
Standby mode | IDDst Output Nch Tr, OFF
VDD=6V : VDD 0.05 10 HA
Port=VDD . VDD=25V | VDD 0.020 4 LA
Oscillation
characteristics
Ceramic OSC
Frequency fCFOSC Fig.3 fo=400kHz 05C1, OC2 384 400 416 kHz
(*5) Fig.3 fo=800kHz OSC1, OsC2 768 800 832 kHz
Fig.3 fo=1MHz O5C1, OSC2 960 1000 | 1040 kHz
Fig.3 fo=4MHz, OSC1, 05C2 3840 4000 | 4160 kHz
1/4 predivider
Stable time tCFS Fig.4 fo=400kHz 10 ms
Fig.4 fo=800kHz, IMHz, 10 ms
4MHz, 1/4 predivider
2-pin RC OSC
Frequency fMOSC Fig.2 Cext=270PF+5% 0sC1, 0sC2 276 400 742 kHz
Fig.2 Rext=12kQ+1%
Pull-up Output Nch Tr. OFF
resistance
170 port RPP VIN=VS5 VDD=5V | Port of PU type 8 14 30 kQ
RES Ru VIN=VSS VDD=5V | RES 300 500 | 700 kQ
Externa) 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 tCKCY(1) | Figé SCK 6.0 Hs
Cycle time
Output clock | tCKCY(2) | Fig6 SCK 64 x tCYC Hs
Cycle time (*6)
Input clock tCKL(1) | Figé SCK 20 ps
"L"-level
pulse width
Output clock | tCKL{2) | Figé SCK 32 x1CYC Ks
"L"-level
pulse width
Input clock tCKH(1) | Figé SCK 20 Hs
"H"-level
pulse width
Outputclock | tCKH(2) | Figé SCK 32 xtCYC s
"B"-level
pulse width
Serial Input
Data sctup tICK Specified for 1 of SCK s 0.5 Hs
time ,
Data hold time | tCKI Fig.6 SI 0.5 Ks
Serial Output
Output delay | tCKO Specified for | of SCK SO 1.0 us
time Nch OD only, External 1kQ
Fig.6 External 50pF
Pulse output
Period tPCY Fig.7 PEO 64 x LICYC ps
"H"-level tPH TCYC=4 x System clock PPEO 32 xtCYC s
pulse width Period +10%
"L"-level tPL Nch OD only, External 1k | PEO 32 xtCYC Hs
pulse width External 50pF +10%
AD conversion
characteristics
Resolution VDD=4to 6 8 Bit
Absolute AV+=VDD *1 *2 LSB
accuracy AV-=VS5 VDD=4to 6
Conversion time; TCAD AD speed 1/1 99 312 us
At 26 x tCYC (tCYC= (tCYC=
VDD=41to0 6 3.84us) 12us)
AD speed 1/2 195 612 Hs
At 51 xtCYC (tCYC= (tCYC=
VDD=4to0 6 3.84ps) 12415)
Reference input| AV+ VDD=4to 6 AV+ AV- VDD v
voltage AV- AV- VsS AV+
Reference input | IRIF AV+=VDD VDD=4to6 AV+, AV- 75 150 300 uA
current range AV-=VS5S
Analog input | VAIN VDD=4to 6 ADOto AD7 | AV- AV+ v
voltage range
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Parameter Symbol Conditions Pin Limits
min. typ. max. | unit
AD conversion
characteristics _
Analog port TAIN Including output OFF | Port pins ADO 1 HA
input current leakage current. to AD7 (with the
VAIN=VDD VDD=4 to 6 | output circuit of the
VAIN=VSS VDD=4106 |input/output -1
multi-functional
port pins set to OD
type) '
Guarnteed Cw PE1 at open drain WDR 01+5% KF
constant (*7) output VDD=2.5V to 6V
Rw PE1 at open drain WDR 680+1% kQ
output VDD=2.5V to 6V
Rl PE1 at open drain WDR 100+1% 19}
output VDD=2.5V to 6V]
& | Clear time tWCT Fig.8 WDR 100 us
£ | @ischarge) VDD=25V to 6V
gof Clear time tWCCY | Fig.8 WDR 31 ms
2| (charge) VDD=2.5V to 6V
§ Guarnteed | Cw PE1 at open drain WDR 10.047£5% uF
constant (*7) output VDD=2.5V to 6V
Rw PE1 at open drain WDR 680+t1% kel
output VDD=2.5V to 6V|
R1 PE1 at open drain WDR 100+1% Q
output VDD=2.5V to 6V|
Clear time tWCT Fig. 8 WDR 40 s
(discharge) VDD=2.5V to 6V
Clear time tWCCY | Fig. 8 WDR 14 ms
(charge) VDD=2.5V to 6V

(*1) When oscillated internally under the oscillating conditions in Fig.3, up to the osciilation 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.

(*4) The OSC1 pin can be schmitt-triggered when the 2-pin RC oscillation option, or external clock oscillation
option has been sclected.

(*3) FCFOSC : Oscillatable frequency.

(*6) TCYC=4 x System clock period

(*7) If using under the wet environment, give care to the leak of the pir adjoined PE1, and the leak of the external
RC constant.
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OSsCH

0OSC1

(OSC2)

External clock

text

OPEN

0sC2

e

Cext —

L Rext

Fig.2 2-pin RC Oscillation Circuit

Y

Fig.1 External Clock Input Waveform

0sC1

0sc2

O3

Ci1———

Ceramic

> R

resonator C2

77

/

Fig.3 Ceramic Resonator Oscillation Circuit

vDD
-------------------------- Lower fimit of
operating VDD
-------------------------- oV
0SsC
NN
> » 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) C1 33pF+10%

CSA4.00MGU C2 33pF£10%

CST4.00MGWU (built-in C) R 0Q

1MHz (Murata) C1 | 100pF£10% .
CSB1000) C2 | 100pF£10% ES

R 2.2k02 CRES (=0.1 uF)
1MHz (Kyocera) Cl | 100pF£10%
KBR1000F C2 | 100pF+10%

R 0Q
800kHz (Murata) Cl | 100pF110% Fig. 5 Reset Circuit
CSB800J C2 | 100pF+10%

R 2.2kQ (Note) When the rise time of the power supply is 0,
800kHz (Kyocera) C1 220pF+10% the reset time becomes 10ms to 100ms at
KBR8OOF C2 | 220pF+10% CRES=0.1uF. If the rise time of the power

R 0Q supply is long, the value of CRES must be
400kHz (Murata) C1 | 220pF£10% increased so that the reset time becomes
CSsB400P C2 | 220pF£10% 10ms or more.

R 2.2k}
400kHz (Kyocera) Cl1 | 330pF+10%

KBR400BK C2 | 330pF£10%
R 0Q
< teKeyY -
tokL tekH 0.8VD0
- N > §< 0.15V00
- \j/‘ N
lICL( oK vDD

o X;";““da‘:k Load circult 1K

fcKo

50 pF

SO >¢ Output data X J;

Fig. 6 Serial Input/Output Timing

PCY |

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

Fig.7 Pulse Output Timing at Port PE0
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Rw
R!
VAN ] PE1/WDR
Cw
WCCY tWCT

tWCCY : The charge time by the time constant of the external Cw, Rw, Rl

tWCT : The discharge time by program operation

Fig. 8 Wave form of the watchdog timer

RC Oscillation Characteristic of the LC651104L, 6511021
To be determined.
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LC651104, LC651102 SERIES INSTRUCTION SET (BY FUNCTIONS})

Symbol  Description
AC : Accumulator MIDP) : Memory addressad by DP { )1 |:Contents
ACt : Accumultor bit 1 PIDPL)  :Input/output port sddressed by DP|_ ~  :Transter and direction
CF :Carry fiag PC : Program counter + : Addition
CcTL : Controb register STACK  : Stack register - : Subtraction
DP : Data pointer ™ : Timer A T AND
E . E register TMF : Timer (internafl interrupt request flag v :OR
EXTF : Exwernal interrupt request flag At, Ha, La :Working register v : Exclysive OR
Fa :Flag bit n CF : Zoro flag
M : Memory
g Ingtructi
£ , ) nstruction code t T ) o Stetus flag
3° nemonic 4 Function Description aftected Ramarks
gi D;0sD4D4[D3D2D1 D92 |C
E CLA Clear AC 11 00|000CY1|1|AC=0O The AC contents ara clearsd. 2F * |
!Ei cLe Clear CF 1110fcoo 1|1 |i|cr—o The CF contenta ore cleared. cF
Elsic Set CF tr 1t tlooo vifvcr—t Tha CF is set, CF
5 CMA Complemenl AC P01 01 1 |y JAC (AT The AC contents are complamented. ZF
5
’3 INC Increment AC CO0 OO |V 1 1 O |1 [1 |AC—ACI+1 The AC contents are incremented +1. 2F CF
E OEC Decrement AC COCO |y v v 1|y y |AC —(AQ) = The AC contents are decramented —3, 2F CF
H Aatate AC lety ACQ—(CFI1.ACn+ 1= | The AC contents are shifted lett through
RA 4] V1
_§ L through CF oo0o0o0jc00 1AC), CF —(AC3) the CF. 2 CF
E TAE Teansier AC to E Q000100 Y 1 |1 |1 ]|E=(AC) The AC contants are transferred to the E.
< |xAE Exchange AC with E [0 0 0 0 |3 1 0 1 |1 |1 [1ACI=(E) I:(\Ceh.:«(:cagr-mmnndthuEwntemsm
5 INM Increment M oo 1 0}y v 1 0|1 |MOP)—(MOP)])+1 | The M{OP) contents are incremanted +1. | ZF CF
|
3 |OEM Decremenl M OO0 1 0% v 1 1 |1 |1 |MODPI—[MOPI)I—1 |The M{DP) contents are decremented —1. | ZF CF
€ A vingle bit of the MIDP) spacified with
Eg SMBbi1 [Sel M data bit O0DO0O |1 08,Bg|) |1 |MDP. B 86— B8 it et
> }
§ g A singla bit of the M{DP) specified with
SE AMB bn | Reser M data b 0 0 1 C [V O B.Bg|) |1 |MIDP BBy =0 8B is reset, ZF
Binary addition of the AC contents and
AD AdG M 10 AC 01 10|00 O0OQ |1 |1 [AC—IACI+[MIDP)] |the M(DP) contents is performed ond ZF CF
the result is stored In the AC.
- Binary addition of the AL, CF contents
ADC Add M 10 ACwithCE |0 O } 0|0 0 0 O |1 |1 ‘_‘l_c (AC)+ [MIDPH] | 1 5 the MIDP) cantents i performed anc | 2¢ CF
{CF) the result is stored in the AC,
DAA Decimal adyust AC |y 4 4 g5 g 1 7 o [1 )1 |AC—ACI+6 6 ix dded 10 the AC contents. F
yn addition
DAS Decrmal adyust AC t11o0lvoroe | [ac—aci+10 10 is sdded 10 the AC contents. 2F
i sublraclion .
The AC contents and the M{OP} contents
g EXL Exclusive or M 10 AC[1T 1 1V 1 Jo 1 0 1 [1 |1 |AC—(ACI¥[MIDP)]} | wre nxch.give-omd and the result is stored | 2€
! in the AC,
g The AC contents and the M{DPJ contents
¥ AND And M 10 AC vy v odloor oo || [AC A A(MIDP)) ;EANDG:I and the result is stored inthe | ZF
< Thel AC contents gnd the M(DP) conteats 7
g OfR Or Mo AC 1110001 0+ |1 ]|y {AC—(aCIvIMDP)) are ORed and the result it stored in the 2F
Y )
The AC contents and the M{OP) contents
g o™ Compare AC with M|V 11 1 11 0 1 1 |1 |0 | (MO )+ 1aCH1 | e e o O e 7r e 2 CF
e set/reset.
2 Comparison result | CF ZF
!EL [M(0P) ) > AC) 0 0
2 [M{OP)} =(AC) 1 1
k (MOP) ) <tACH | 1 0
£L a
% The AC contents and the Immediate
E ¢ dara Fn‘:f"r'\\:;’:lehcdaralm g ? ") g I‘ '] IO IO 2|2 slahto HraCi+) datg I3I2l1l° sre compared and the ZF ZF CF
' atzivie snd CF are set/reset.
Comparison result CF 2F
lalallg>>ati} O 0
talalylg =tAl) 1 LI
13031, 1<l (AC] 1 0 |
Compare DPL with Q01 0|y 100 |2]2[tOPINMIatalIg The DP| contents and the immediate
CLI dara data [4lslq1q ar mpared ZF
immediate data 01 01 Jiglataly ata 1315111 are compared.
Load AC wnh The immadiste data i3l5141q it loaded in
-— * |
Ll oara L mmediate dats 11 0 0 figlplilg |V [V JAC=13l23(1p the AC. 2F
S Store AC 1o M O 000|001 O |1 ])|M(DP)—~(AC} The AC contents are stored in the M{DP).
L Load AC lrom M 0010000 || ]ac—(moDr) The MIOP) cantents are loaded in the AC. | ZF
-— The AC conteats snd the MIDF] Trw 2€ 18 st
2 |XMdata | Exchange AT win M.A1 0 1 O [0 MM Mo |2 [ACIS (MiDP)) contents are exchanged and then the oo e
H then modily DPw DPy —10P ) ¥ DPy contents are modified with the ZF i of (OF,)
E wilh 1mmeciale data OM M Mg contents of (DPH) VOM2M|M0, YOM M Mgy
E [x Exchange AC wiah M |1 0 1 0 [0 0 0 0 [1 |2 [1aCI=(M(OP)) Tha AC cantents and the M{DP| contents it
= are axchanged. 2F DP,, contenty ot
E 10w (inm of instrut
: lan engcyinga
b - The AC contents and the MIDPFT Tha 26 & wrdrenat
E X1 Exchange AC with M.[1 1 8 1 |11 1 0 [ [2 [tACH S {M(DP)) contents ace exchanged and then the ZF otordeg to 0n
3 1hen inctemem DPy 0P —(DP )+ DP( contents are incrementsd +1. cenilat 102 1),
Tre ZF 4 seutr
X0 Eachange AC with M|V t 1 1 |1 4 1 1 |1 |2 [tack = (MiDP)) T AL ot A e M e | 26 ol
then decrement DPy DP L ~=(OP )~ 1 DP, contents are decramented — 1. teuti ot {OP -1
th
ATBL | Aeao 1able oata 1rom|0 1 1 0 |0 0 3 1 |1 |2 |AC E—ROM The Soncants o RON sddmised by the
progiam ROM (PCn. E. AC} with the E and AC contents are losded in
. the ACand E,
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Instruction code

. HEY Status flag
a Mnemonic 5| Function Oescription " Raemarks
it D Dg D5 Da [D3D201 0 |® |5 1ttected
m LDZ data|Load DPuwith Zetoand|1 0 O O [tas2trip |1 |1 |JOPu 0O The DP) and OP|_are loaded i::o..i
5 - | DPe wilh immediale DPL+~13121110 the immediate dates _u_u___o respectively.
m daia iespechively
‘c |LHI data|Load DPn with O 100 fiytz2tvlo |V (Y |OPu=12t2111g The ovz is loaded with the immediate
..m immediate data data I3lo!, L.
W IND Increment DP) UV o 10 | Y {OPL— (DRt The Ovr contents are incremented +1. IF
c
g |oeo Decrement DPy Lo vy v [y DR = (0P -1 The DP | contents are decremented —1. [ 2F
W TAL Tiansier AC 10 DPy 1T 11 V|01 1 1 1|y |DPL —(AC) The AC contents are transferred to the cnr
g [1na Tsansler DPcto AC |1 1 1 0 111 [ac=(0P1) The OP_ cantents are transferred to the AQ 77
»
E | xan Exchange ACwih P D O 1 O V{1 [1a0 = oPul TR contents and the TP contents arg
c XAl Exchange AC wah ;n_.x.)n contents and the contepts of
2 X40 woiking 1egister Al V110 v 1 frac) =ea0y warking registar At are exchanged.
E | xa 1110 1|1 iac =ean ”n_oaﬂuﬁﬂz of Ag. A1 Az, Ag
2 | xa2 1110 11 hiAG =a2) Ve
H XA3 1110 1|1 |{ACH Z{AD}
s The DPy contents and the cantants of
8 x”uo Exchange DPu with ~ ioar:..nxﬂaia.. He are exchanged,
W.m Hi working register Ha LI I | 11 |1OP .II._ HG) Ha is assigned gither of HO or H3
m.m XH) 1Y 1 [(DPe STHY) sccording to a,
£ 8lxta | Excrange OPLwin Toe DP contents 0 T corian of
2 E| x10 working register La o TV |[{BPuI S0 La is assigned either of LD ar L1 sccording
XL LI I I | 111 40P (L) 104,
2 | SFB 11ag|ser tiag bu 010 1|1 [Faen The Flag specitied with 838288 It set.
2
[
g |nFB ilag]| Reser flag bn Q 0 0 1 (BaBzByvBo|1 |V |Fn «0O The tlag specifiad with B3B8 By lxreset.| 7¢ The tan ws dived:
m o inlo 4 groups of
W ”n _n Fy “. .am
R . Fg 10 .
m .ow w-.? 12
R Tha ZF e setiseset
‘€ aconding to the &
g gl
dinghe bit specifed
M wilth the wnmedute
Ll vrte 85028 0o
JIMP acdi [ Jump 0 the current O 1 1 0 |1 PoPoPal|2 |2 | PC —PioPaPaPIPgPy| A fump to the eddre- Snoﬁa
bank P1PsPyPe|PaPaP Py PaPIP1P| Po with immedute dste 1_o10v¢ +Pg
PgP4PyPz PyFg ocour.
B -— A Jump w0 the eddresy specified with
JPEA Jump .n ihe cuireal|1 1 11 (1.0 1 03 |1 PCr-0 —IE.AT) the contentt of the PC whase low-order
P page mociied by E 8 bits ste replaced by the E and AC
2 and AC contents occurt.
w CZP addr [Cal) subiovtine sn the |1V G 1 1 [P3P2P1Pa |V |1 | STACK — (PC}+1 A tubroutine in page & of bank Q is called.
m et0 pAGE PCw~6.PCy ~g <O
t PCy~2=-P3P2P1 Po
m CAL addr | Call subtoutine inthe [1 QO 1 Q |1 PwoPgPg |2 [2 | STACK+—(PCI+2 A tubroutine inbank O is called.
r] zer0 bank PrPsPsPe|PIP2PI PO PCig~p +— OPigP3 PP
W PsPsPuP1P3P1Pg
3 |RT Retwrn lrom subtoure [ 1 1 0 |O O Y O |1 |1 |PC~—(STALK] A return from s subroutine occurs.
RT) Return {tom intertupt {0 O 1 O (O O 1V O |1 )1 |PC ~{STACK| A return from an Interrupt sarvice routine [ 2¢ Cf
routine CF 2F «—CSF ZSF occurt.
BANK Change bank [T T I IR T TR B A B The bank It changed. Ireviy brors
A prevdo 1/0 port i
BAL addt | Branch on AC bit 01 1 1|00 htol2f2]|PCreo—p:pepspa]llasingle bit of the AC wpecified with Maamonic is 840
PrPgPsPs |PaP2P1 PO PaP2PiPo the immediate data Yilg 4 1, 0 branch A3 sosoraed
8rs _ to tha sddress specified with the Immediatd 0 theviboesl
HoAC =1 At B PP eP (PoPoP o within the mame
page ocours.
- If 8 tingle bit of the AC spacified with Mnemonic i SNAQ
BNAI adanf Branch on na AC b [0 0 1 1 [0 01110212 [PCr o= PrRersPa | Frbl e tytg i1 0, s branch to 10 BNAD sazording
PrPsPsPa|PaP2P1Po PIP2P1 PO | the sddrets specified with the immediate 10 the vaise of 1.
M OACI=0 dats PoP PP P4PLP Py within the mme
Page ocours.
BMt adds [ Branch on M bit 011 1[0 Ytitgl2]|2]|PCr~a—P1P6PsPa _“s.,.,_:n_-.nv:_ oh-,ﬁ:..z..ov_dsmon.in\__.o: Moaeark « 840 te
' the immadiste dats tylg it 1, a branc acconding 10
P:PsPyPalPIP2PI PO PIP2PIPO | e widrens mecified i 1he immediate e at .
W (MIOP. 1110 )=1 |das PyPgPgP 4P 4P oP P within the mme
page occurs.
|4 - It » single b1t of tha M(DP] specified with SrMO
£ BNM1 add| Branch on no M bl DOV Y [0 Viyto|2(|2]PCr.0—PIPsPsPa the immadiate data 11 i O, 8 branch to H‘ﬂﬁ.ﬂwx.“.no“.i
m P)PaPsPa| P1 P2 P Po P3P2P1PO | tna sadiens pecifisd with ths Immediate  tha valus ot 4.
& il (M(DP.t11p! ) =0 | data PyPgPgPP3PoP P within the same
£ page oCours.
.m - (f a sngla bit of port PIDP )} specified ic i
5 BPt adar | Branch on Porl bit 01 1 1 |1 Otyig|2|2]|PCr~0—PiPsPsPe with the Immadiate data tyig « 1, & .-.nu!.ﬂuﬂ_..a.m..n.
o PrPs Ps Pa|P3P2P 1 Pp P3P2P1PO | pranch to the addrass specilied with the ot of 1,
11 (PIOPL tato) ) =1 | Immediate data PyPgPgP PP P Py
within the ssme page accurs,
e If a cingle bit of pon P{DP} specilied Mnemonic 1 8HPO 10
BNPL addi| Branch on no Potl bt [O O 1 3 [3 Ot tgf2 |2|PCr 0—=PrPsPsPa with the Immadiate data ty& f 0, & ey e
P2 Ps Py Pa) Py P2 P Po P3P2PLPO | tunen (o tha sddress speciliod with the thavakiaol L
A [PIDPL. thl g ) =0 | immediste dats PyPgPgP 4P4PoP P
276'674"3" 27170
within the same page ocoun.
— if the TMF 5 1, a branch to the
BTM adoi| Branch on limer Ot v VvV [Y 100 |2(2|PCi-0o—Pi1PsPsPa wdress fied with the immediate TMF
P1P6PsPa|PIP2Py PO P3P2P1 PO |data PyPgPEP P3PoP Py within the rame
o TMF=1 page ocours. The TMF ig raset.
1hen TMF «Q
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Instruction code

aerospace equipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and

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

M Anyone purchasing any products described or contained herein for an above-mentioned use shall
® Accept full responsibility and indemnify and defend SANYO ELECTRIC CO. LTD, its affilates,
subsidiaries 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 affiliates, subsidiaries and distributors or any of

their officers and employees jointly or severally.

third parties.

H 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

<
'Eu Mnesmonic i _'g' Function Dewcription qeatus Hisy Remarks
EE 0700504 [D30; D1 Do | 2| © i alteciel
e
BNTMaddi| Branch on no imer {0 0 1 1 111 0 0 |2 |2 |[PCro—PrPePsps ! the wF'r'h 0 3 bramh @ Thd |Mi
P;PsPsPa (P P = ecifisd with the Immediets
1P6PsPa P3PPI PO y TMF—;JPZP'PO dlllP-,PGPEP‘Papzplpowith-in‘h."m.
= page occurs. The TM
\het  TMF —0 ¢ TMF is resqr.
Bl addr | Branch on inrerrupl 1 - 1T the EXTF & 1 a T
1 up S’;sps‘: p] pl SPI 22 |PCr~o sir’ePqu the addrons ecitiod wilku:\;h [ [E3L
4«(PIP2P1Po 3P2PIPO |immediste dsta PPEPEP4P 3PP P
o EXTF =1 within the same page occurs, The EXTF
1hen EXTF =D iy resey.
BNt add: | Branch on no 1n1 1 toy |t - It the EXTF I3 O, a W |
S S RN o R Ty s pons e I
7P6 a|P3PzP1Po APIF1 PO limmediata due PoPgPgP P4P P Py
" EXTF =0 within the same paga oceurs. The EXTF
then EXTF <0 is resal.
E 1BC addr | Branch on CF ] ) — I the CF s 1, 4 branch 1o "
: N NN O O R IaIa L A
g 2 Q 3PP PO | immediste date FTPGPSPAP.’IPIFIPO
1 i CF=1 within the samae page occun.
= T8NC oddr | Branch on no CF oot 141122 pa [!f tha CF % B8 a branch to T
T ran O — o
£ PCr-0emPrPePsPa |1y "aidress specifiod with the
5 P?PsPsPa|P1P2PsPo P3P2PIP0 |immediate data P;PgPEP PaPoP Pg
= i €F =0 within the same page octurs. e —————y
h ) -0~ H otha ZF I 1, » bBrench 1t
BZ adgr | Branch on 2F s} VY 11y 0|22 [PCr~a~PIPgPsPa the sddress wpecified with the
PrPsPsPa[P3P2Py Po P3P2P1 PO | immediate date P;PsPEP4PaPaP Py
i 2F =1 within the samue page occurs, o] er———
g - If the ZF is O, » branch to
BNZ addr{ Bianch on na ZF 0 0; TV 1 10|22 ]|PCro=PIPePsPa | addcess spacifiad with  the
P2PePsPalP3P2P1Po PaP2P1Po | immedine date P7PgPEP4P3P5P 1Py
o ZE=0 within the same page oocun. ]
BFn add 1 g — I the Tiag bit of the 16 flags spacified Masmonic I BFO te
" | Branch en flag bl P‘ ; E; M:::.so 2|2 [Per-o :”,'EPSP‘ with the immediate dets n3nonyng is 1, #¢ 16 soxording W
"PRPsPa|PP2Py PO 31P2P1PO |4 branch to the address spacified with the tiw vss ol 6,
it Fhe=) immediate data P;PgPgP 4 oPP Py
within the same page ocours,
h— If the flag blt of the 18 flags specified Museome 1 BNFQ
8NFn add(| Branch on no tlag 100 1 [rgnganing|2 |2 [PC2~0—P1PsPsPa With the immediete data nghgn,fg b O, 10 UNF (8 soording
bl P1PsPsPa|PaP2P 1 Py PIP2P1PO | 4 branch 1o the widren specilied with the e valus ol &
I Fn=0 ImmodiltodnlF7P6P594P3P2P|FO
within tha ssme page ocoury. .
z |IP Input porl w AC 00O |1 1001 ]| ]|AC=(PiDPL] Port P(DP) } contents are loaded In the AC.| 7F
§ [or Output AC 1o port |0 1 1 040 6 0 1 |11 ]PDP.}=[AC) The AC cantants are outputied to pert P(DP . o
2 rE Tied wi “Wian this inar
% [SPB bt |Sel porit b 000010 18180|1 |2 |PIOP. BiBoj—1 |AWnglebit in port PIOP | specified with P
£ the immediste dacs B8 l1 set. cunontt sen
3 donirdyed
2 ]
g RPB b [ Reset port il 001 O |0 18:iBg|) |2 |PIDPLBYBD) —0O A singte bit in port PIDP, ) specified with | >¢ w.:::::n:::m
- , we .
g the immediate dota BBy is retet. wnientl are dameayed
SCTL bit)Set contral register [0 0 1 0 §1 1 0 0 |2 [2]|CTL—CTLyv The bits of the control fegister specifisd
th the immsd 8
bI{(S) 100 0 |B1B2B1B0 BIB281 B0 | 0 immedinte data B826, 59 are
]
ACTL bi | Aeser contiol regsier otr1oftroo0|2(|2|cte—cTLrA Tha bits of the control "g‘“"'w"‘“‘ 3
2 —_— t B,8,Bp are
£ bt §) 100 1 |B2B?BIBO BIBTETHG | oo e Immediate data 8582859
G
[< —
TT™ R P -— The E and AC contents ara loaded in the | ypaf
g w Wile nmer 1{roo01 | mF {EO.|AC) e A F s o
2 ————{
8 |hALT Hal1 113 1o vt ol [Hae All aperations top. oy
Hop
]
NOP No opetation co0o0olooool]|t|Ne apeaton No oparation Is performed, but 1 machine
cycle is consumed.

*1 If the CLA instruction is used continuously in such a manner 23 CLA._CU\- -
the first CLA Instruction only Is effective and the following CLA inttructions are changed
to the NOP iastructions. This Is also teue of the LI instruction,
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