Ordering number: EN 4958 I

CMOS LSI
| Nosgss [/ 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 eight-channel, 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 Bbits, RAM : 256x dbits
- LC651102N/F/L ROM : 2K x 8bits, RAM : 256x 4bits
3) Instruction set : 80 instructions common to the LCA500 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 [/O port
7) Flexible I/0 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 1/0 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

SANYO Electric Co.,Ltd. Semiconductor Business Headquarters

TOKYO OFFICE Tokyo Bldg., 1-10,1 Chome, Ueno, Taito-ku, TOKYQ, 110 JAPAN _
03194TH No.4958-1/35




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

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

14) Watchdog timer

e External RC type
» The external pin can be assigned the watchdog reset function by option.

Functlon Table
Item LCs51104N /1102N LC851104F/1102F LC651104L /11021
> 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)
% 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)
§f__'§ Instruction set 80 80 80
£ Table read With With With
= Interrupt External 1, Internal 1 External 1, Internal 1 External 1, internal 1
Q-% Timer 4bit-prescaler + 8-bit timer 4bit-prescaler + 8-bit timer 4bit-prescaler + 8-bit timer
55 Stack level 8 8 8
5 Standby functien Standby available Standby available Standby available
by HALT instruction by HALT instruction by HALT instruction
Number of ports 1/022 1/022 1/022
§ Serial port 4/8-bit1/0 4/8-bit 170 4/8-bit 1O
5 I/0 voltage 15V max. 15V manx. 15V max.
% Output current 10mA typ. 20mA max. 10mA typ. 20mA max. 10mA typ. 20mA max.
§ 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 only)
Burst pulse output Available Avilable Avilable
08 Minimum cycle time 2.77us (VDD2z3V) 0.92us (VDD2z4V) 3.84us (VDD22.5V)
=
w
E 2 Supply voltage 3106V 4to6V 25106V
Current dissipation 1.5mA typ. ZmA typ. 1.5mA typ.
& Resonator RC (900kHz typ.) RC (400kHz typ.)
E ceramic (400k, 800k, 1MHz, ceramic 4MHz ceramic {400k, 800k, IMHz,
g 4MHz) 4MHz)
predivider option 1/1,1/3,1/4 1/1 1/1,1/3,1/4
Other] Package DIP30S-D, MEP30S DIP305-D, MFP30S DIP305-D, MFP305

is determined.

(Note) Information on the resonator and osdillation circuit constants will be presented as soon as the recommended drcuit
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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
OS5C1,0S8C2 : C,Rorceramic resonator for OSC  TEST 1 Test
RES :  Reset INT :  Interrupt request pin
PA Q-3 : Input/output common port A0-3 Sl ¢ Serial input pin
PC0-3 ¢ Input/output common port C0-3 SO :  Serial output pin
PDO0-3 :  Input/output common port D0-3  SCK :  Serial clock input/output pin
PE 0-1 : Input/output common port E0-1  AD0-7 :  AD converter input pin
PF 0-3 ¢ Input/output common port F0-3 ~ AV+,AV- :  AD converter reference voltage input
PGO0-3 : Input/output common port G0-3  WDR :  Watchdog reset pin
{Note) ~ »TheSI, SO, SCK, and INT pins are common to the I’FU to PF3 pins respectively.
System Block Diagram
LC651104N/F/L.LC651 102N/F/L
r
PAQ-3 RAM PC
ADO-3 PEIA =) | FiWR T STACK 1

¢

STACK 8

AV o—> gam
AV- o—» ADC

it

PGO-3
AD4-7 <:> Port G

f;
1/Q Buffer
3=

L4
PCO-3 Port C K= | N e B |
osco{ranks{ | U 0T f
E AC STS
. o v CF | zF JexTr[me LM LCTL
! eria . .
. PF1/S00— shift K= iir;z' i*:;' CSF|zsF| 4 INT
418 bl register register register
L 3 osc€° 0sC1
§_ » lower digif @ L o 0sC2
‘E 4 Bit Serial /O Bus <—o RES
g Shift <‘—ﬂ @ @ <——o TEST
£ register [\ «<—0o VDD
8 PFrossi o—4— higher digit Port E Port F “«——o VS8
4/8 bit @ I ﬁ

! PF2/SCKo€—> PEO-1 WDR PFO0-3
t-. PF3ANT o—

RAM : Datamemory 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 CFE,CSF: Carry flag, carry save flag

E : E register ZF, ZSF :  Zero flag, zero save flag

CTL : Control register EXTF : External interrupt request flag

OSC : 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

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

For the EVA-800 system, refer to "EVA-800. 1.C651104/1102 Development Tool Manual”.
(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 : <LC65S. EXE>
3. Evaluation chip : LC6595
4. Emulator : EVA-800 emulator and evaluation boards
b. For program development (EVA-86000 system) undar development
¢. For program evaluation During development EPROM built-in microcomputer (LCE5E1104)

Appearance of Development Support System
EVA-800 System

+ Host processor contrel program
+ LC65S.EXE cross assembler

F
g D
==

g 2 a

N
P ”
MS-DOS personal somputer s ’
EVA-800 or EVA-850

smulator (note 2)

Evaluation chip board
EVABOO-TBB529/01xx/1 1x0/12xx

CABLEB

User's application board

(Note 1) M5-DOS : Tradmark of Microsoft Corperation
(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 EVA-800 with no suffix added.
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Pin Description

Pin Name | Pins| 1/0 Functon Option Reset Mode Unused Pin
Handling
vDD 1 — | Power supply _
VSS 1 | — — —
0sC1 1 Input | = Pin for externally connecting RC, [ 1) 2-pin RC O5C — —
ceramic resonator for system 2) 2-pin ceramic resonator
0sC2 1 | Output! clock 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/OportAlto3 1) Open drain type output | « "H" output | Should be set to
/ADO to AD3 output| 4-bitinput (IP instruction) 2) With pull-up resistor (Out-put the open drain
4-bit output {OP instruction) 1), 2) : Spedfied bit by bit Nch transis- | output type and
Single-bit decision (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
PAQ/ADO: AD converter input pin ADO
PA1/ADI1 : AD converter input pin ADI
PA2/AD2 : AD converter input pin AD2
PA3/AD3 : AD converter input pin AD3
PCOtoPC3| 4 |Input/|*[/OportCOto3 1) Open drain typeoutput | * "H" output | Same as for PAQ
output| Same as for PAD to 3 (Note) » "L" output
» Option permits output at the 2) With pull-up resistor (Option -
reset mode to be "H" or "L", 3) Output 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/| =I/OportD0lo3 Same as for PCOto 3 Same as for | Same as for PAQ
output| Sameas for PCOto 3 PCOto 3
PEOto 2 |lInput/| e }/OportEQto1 1) Open drain type output | » "H"output | Same as for PAQ
PE1/WDR output| 4-bit input (IP instruction) 2) With pull-up resistor {Cut- put
4-bit output (OP instruction} 1), 2) : Spedified bit by bit Nch transis-
Single-bit set/reset (SP'B, RPB 3) Normal port PE1 tor : OFF)
instruction) 4) Watchdog reset :\WDR
Single-bit decision (B, BNP 3), 4) : can be specified
instruction)
+ PED : With burst pulse (64Tcyc)
output function
* PE1 pin can be switched WDR.
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Pin Name | Pins

1/0

Function

Option

Reset Mode

Unused Pin
Handling

PFO /St 4
PF1/S0
PF2 /5CK
PF3 /INT

Input/
output

«1/OportFllo 3
Same as for PEQ to 1 (Note)
= PF0to 3 : Common with serial
interface,TN_Tinput.
Progaram-selectable
S » &+ # Serjal input port
SO s » » Serial output port
SCK e+ 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.

Same as for PAOto 3

Same as for PAQ

to3

Serial port :
Disable

Interrupt source:
INT

Same as for PAQ
to3

PGOtoPG3| 4
/ADd to AD7

Input/
output

» [/OportGltlo3
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

Same as for PAOto 3

PGO/AD4 : AD converter input pin AD4
PG1/ADS : AD converter input pin AD5
PG2/AD6 : AD converter input pin AD6
PG3/AD7: AD converter input pin AD?

Same as for PAQ
to3

Same as for PAD
to3

AV+ 1

* Reference voltage input pin for
A /D conversion.

Always
connected to the
V5SS pin.

|
23]
[15]
—a

Input

= Systen reset input

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

* For reset restart, "L" level is
applied for 4 clock cyeles or

maore.

TEST 1

Input

= LS test pin
Normally connected to VS5

Always
connected to the
VSS pin,

Oscillator circuit option

Option Name

Circuit

Conditions, etc.

1. External clock

JLL

0sC1

T

Leave the OSC2 pin open.

2. 2-pin RC OSC

3. Ceramic
resonator OSC

1
1 l || T
Ceramic ] 0sc2 %
resonator
s v
2 R
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Predivider Option

Option Name

Circuit

Conditions, etc.

1. No predivider
/Dy

tosc

0SC eirguit

A
Tirming
generator

» 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 O5C frequency, external clock do not
exceed 1040kHz. (LC651104L, 651102L)

2.1/3 predivider

[ O5Cehouit |

losc

losc

Timing

= 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

7T

[ osc circut

predivider

losc

Timing

+» Applicatable to only 2 OSC options of
external clock, ceramic resonator OSC,

¢ The OSC 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

constants, If used with other than

recommended constants, the frequency, VDD range

must be the same as for external clock.

Circuit Configuration Frequency Predivider Option [VDD Range Remarks
(Cycle Time)
Ceramic resonator OSC 400kHz 1/1 (10 ps) Jto 6V Unusable with 1/3, 1/4
predivider
800kHz 1/1 (5 ps) 3to6V
1/3 (15 s) 36V
1/4 (20 us) 3to6V
1MHz 1/1 (4 ps) 3to 6V
1/3 (12 us) 3to 6V
1/4 (16 ps) 3to6V
4MHz 1/3 (3 us) 3to 6V | Unusable with 1/1 predivider
1/4 (4 us) 3to 6V
External clock by 2-pin 200k to 1444kHz 1/1(20t02.77us)|  3to 6V
RC OSC circuit 600k to 4330kHz 1/3(20to 2.77us)| 3to6V
800k to 4330kHz 1/4 (20 to 3.70us) 3to bV
2-pin RC Used with 1/1predivider,recommended 3to 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.

LC651104F, LC651102F

Circuit Configuration Frequency Predivider Option |VDD Range Remarks
(Cycle Time}
Ceramic resonator O5C 4MHz 1/1 (1ps) 4to 6V
External clock by 2-pin 200k to 4330kHz 1/1(20t0 0.92us)| 4to 6V
RC OSC circuit

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.
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LC651104L, LC651102L

same as for external clock.

Circuit Configuration Frequency Predivider Option |VDD Range Remarks
(Cycle Time)
Ceramic resonator O5C 400kHz 1/1 (10 ps) 25to 6V | Unusable with1/3, 1/4
predivider
800kHz 1/1 5 ps) 25t06V
1/3 (15 us) 25t0 6V
1/4 (20 us) 25t0 6V
1MHz 1/1 (4 ps) 25to0 6V
1/3(12 ps) 25t06V
1/4 (16 ps) 2506V
4MHz 1/4 (4 ps} 25t0 6V | Unusable with1/1,1/3
predivider
External clock by 2-pin 200k to 1040kHz 1/1(20to 3.84ps)| 25to 6V
RC OSC circuit 600k to 3120kHz 1/3(20to 3.84ps)| 2.5to 6V
' 800k to 4160kHz 1/4 (20to 3.84ps) [ 25to0 6V
2-pinRC Used with 1/1predivider,recommended |25 to 6V

constants. If used with other than recommended
censtants, the frequency, VDD range must be the

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.

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 ina group of 4 bits

during reset by option.

Option Name

Conditions, etc.

1. Qutput at the reset mode : "H" level

All of 4 bits of ports C, D

2. Cutput at the reset mode : "L" leve]

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 .

“Apvplied ports

resistor

Option Name Circuit
1. Open drain output O . [>o—
1
I
2. Output with puli-up O J|>O—

<~
=R

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

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, V55=0V
Parameter Symbol Conditions Pins Limits unit
Maximum VDD max vDD 0.3t0+7.0 \Y
supply voltage
Output voltage [ VO 052 Allowable up to v
voltage generated
Input voltage VI(1) 0sC1 (*1) 0.3 to VDD+0.3 Vv
VI(2) TEST, RES, 0.3 to VDD+0.3 v
AV+, AV-
Input/output VIO Port of OD type PCO-3,PDO-3 | D3to+15 v
voltage VIOR2) Port of PU type PEQ,1, PFO -3 0.3t0 VDD+0.3 v
VIO PA0-3, PGO-3 | 0.3toVDD+0.3 Vv
Peak output 10P /0 port ~2to +20 mA
current
Average output| IOA Per pin over the period of 1/0 Port 2 t0 +20 mA
current 100 ms
YIOA(1) Total current of PCO to 3, PCOto 3
PDOto 3, PEQto1 (*2) PDOto 3 -15 to +100 mA
PEOto 1
2IOA(2) Total current of PFQ to 3, PROto 3
PG0t03,PAOW3 (*2) PG0to 3 -15to +100 mA
PAOto 3
Allowable Pd max(1) | Ta=-40to +85°C 250 mwW
power {DIP package)
dissipation Pd max(2) | Ta=-40to +85°C 150 mwW
(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, V§5=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 v
supply voltage (*3)
"H'-level input | VIH(1) |Output Nch Tr.OFF Port C,D,EF [07VDD +13.5 v
voltage of OD type
VIH(2) Output Nch Tr.OFF Port C,D,E,F (07VDD VDD Vv
of PU type
VIH@) Output Nch Tr. OFF Port A, G 0.7VvDD vDD \Y
VIH#4) | Output Nch Tr.OFF TNT,SCK, sl |0.8VDD +13.5 v
of OD type
VIH(S) | Output Neh Tr.OFF INT,5CK, Sl  |0.8VDD VDD v
of PU type
VIH(6) VDD=18 10 6| RES 0.8VDD vDD \%
VIH(7) External clock mode 0sC1 0.8vDD vDD AY
"L"level input | VIL{1) Cutput Nch Tr.OFF [VDD=4 to 6| Port VSS 0.3VvDD Vv
voltage
VIL(2) Cutput Nech Tr.OFF 3to 6| Port Vss 0.25VDD Vv
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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=4 w0 6 {INT,SCK,SI | VSS 025VDD| V
voltage VIL(4) Output Nch Tr.OFF 3t06 |INT,SCK,SI | VSS 02vDD | V
VIL®G) External clock 0sC1 Vss 025vDD| V
mode VDD=4 to 6
VIL(6) External clock 306 |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 VSss 02VDD | V
Operating fre- | fop When the 1/3 VDD=3106 200 1444 kHz
quency (Tcyce) or 1/4 predivider {20) (2.77) (1s)
(cycle time) option is selected,
' clock must not
exceed 4.33MHz.
External clock
conditions Fig.1.
Frequency text When clock VDD=3to6 [OSC1 200 4330 kHz
exceeds 1.444
Pulse width textH, textL| MHz, the 1/30or |VDD=3to6 |OSC1 €9 ns
1/4 predivider
Rise/Fall time | textR, textF optidn is selected. [VDD=3to & [OSC1 50 ns
Oscillation guar-
anty constants
2-pin RC Cext Fig.2 VDD=3to 6 |O5C1, OSC2 270£5% pF
oscillation Cext Fig.2 VDD=4 to 6 |OSC1, OSC2 270E5% pF
Rext Fig.2 VDD=3te 6 |OSC1, 0OSC2 12+1% kQ
Rext Fig.2 VDD=4to6 |OSC1, OSC2 4.7+1% k2
Ceramic Fig.3 Table 1
3, Electrical Characteristics at Ta=-40 to +85°C, VS5=0V, VDD=3.0V to 6.0V
Parameter Symbol Conditions Pins Limits
min, typ. max. unit
“H"-level input | IIH(1) Output Nch Tr, OFF PortC,D,EF +5.0 LA
current (including OFF leak of OD type
current of Nch Tr.}
VIN=+13.5V
ITH{2) Qutput Nch Tr. OFF Port A, Gof +1.0 LA
(including OFF leak OD type
current of Nch Tr.)
VIN=VDD
HH{3) External ¢clock mode, 0sC1 +1.0 LA
VIN=VDD
"L™-level input | TIL(1) Output Nch Tr, OFF Port of OD type| -1.0 LA
current VIN=VS5
11L(2) Output Neh Tr. OFF Portof PUtype | -13 | -0.35 mA
VIN=VSS
1IL(3) VIN=VSS RES -45 -10 MA
ITL(4) External clock mode, 0sC1 -1.0 HA
VIN=VSS
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Parameter Symbol Conditions Pins Limits
min. typ. max. unit
"H"-level output{ VOH(1) IOH=-50pA Port of PU typeVDD-1.2 v
voltage VDD=4.0to 6.0V
VOH(2) IOH=-10p A Port of PU type VDD-0.5 \Y
VDD=3.0 to 6.0V
“L"level output | VOL(1) I0L=10mA,VDD=4.0 to 6.0V | Port ‘ 1.5 A%
voltage VOL(2) IOL=1mA, IOL of each port: | Port 05 \Y
1mA orless VDD=3.0to 6.0V
. | Hysteresis| VHIS RES, INT, 5CK, 0.1vDD \Y
f'g voltage SI, O5C1 of
& | 'Hlevel |VtH schmitt type(*4) [0.4VDD 08VDD | V
E threshold
g voltage
E | 'L'level VtL 0.2vVvDD 06VDD | V
E threshold ‘
& voltage
Current Output Nch Tr. OFF at
dissipation operating, Port=VDD
2-pin RC
oscillation IDDOP(1) | Fig.2 fosc=500kHz (TYP) vDb 1.5 4 mA
Ceramic IDDOP(2) |Fig.3 4dMHz, 1/3 predivider VDD 15 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(S) | 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 HA
mode Port=VDD VvDD=3V| VDD 0.025 5 LA
Oscillation
characteristics
Ceramic OSC
Frequency fCFOSC Fig.3 fo=400kHz OSC1,0sC2 | 384 400 416 kHz
(*5) Fig.3 fo=800kHz OsC1, OsC2 768 800 832 kHz
Fig.3 fo=1MHz O5C1,05C2 | 960 1000 1040 kHz
Fig.3 fo=4MHz,1/3 predivider| O5C1, O5C2 | 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% OS5C1,08C2 | 634 900 1278 | kHz
oscillation Fig.2 Rext=4.7k Q +1%
Frequency VDD=4 to 6V

Fig.2 Cext=270PF£5% OSsC1, 0sC2 | 276 400 742 kHz

Fig.2 Rext=12kQ £1%

VDD=3to 6V
Pull-up Cutput N-ch Tr. OFF
resistance
1/0 port RPP VIN=VSS VDD=5V | Portof PU 8 14 30 kQ
type

RES RU VIN=VS5 VDD=5V | RES 300 500 700 | kQ
External reset
characteristics
Reset time tRST See Fig.5.
Pin capacitance | Cp f=1IMHz Other than pins

to be tested, VIN=VSS 10 pF

Serial Clock

Input clock tCKCY(1) | Fig6 SCK 3.0 Js
cycle time
Output clock tCKCY(2) | Fig.6 SCK 64 x tCYC s
cycle time &)
Input clock "L" | tCKL(1) | Fig.6 5CK 1.0 ps
level pulse width
Onput clock "L" | tCKL(2) | Fig6 SCK 32 xtCYC Hs
level pulse width
Input clock "H" | tCKH(1) |Figé SCK 1.0 us
level pulse width
Onput clock "H" [ tCKH(2) | Fig.6 SCK 32xtCYC s
level pulse width
Serial input
Data setup time | tICK Specified for 1 of SCK S 0.4 1S
Data hold time | tCKI Fig.6 Sl 04 ns
Serial output
Output delay tCKO Specified for | of SCK Nch SO 0.6 us
time OD only, External 1k,

External 50pF, Fig.6
Pulse cutput
Period tPCY Fig.7 PEO 64 x tCYC us
"H'-level pulse | tPH tCYC=4 x System clock PEO 32 x1CYC us
width Period, Nch OD only, 210%
"L"-level pulse tPL External 1k, External 50pF | PEO 32 xtCYC us
width +10
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Parameter Symbol Conditions Pins Limits
min. typ. max. | unit
AD conversion
characteristics
Resolution VDD=4to6 8 Bit
Absolute AV+=VDD +1 x2 | LSB
accuracy AV-=V55  VDD=4toé
Conversion time | TCAD AD speed 1/1 72 312 Ks
At 26 x tCYC (tCYC= tCYC=
VDD=4 to b 2.77us) 12us)
AD speed 1/2 141 612
At 51 xtCYC (tCYC= (tCYC=
VDD=4tob 2.77us) 12ps)
Reference input | AV+ VDD=4to6 | AV+ AV- vbD | V
voltage AV- AV- VS5 AV«
Reference input | IRIF AV+=VDD VDD=4tob | AV+, AV- 75 150 300 HA
current range AV-=VS5
Analog input VAIN VDD=4to6 | ADO to AD7 AV- AV+ Vv
voltage range
Analog port TIAIN 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=4 o6 |input/output -1
multi-functional
port pins set to OD
type)
Guarnteed Cw PE1 at open drain WDR 0.1+5% nE
constant (*7) output VDD=3to &V
Rw PE1 at open drain WDR 680+1% kQ
output VDD=3to 6V
Rl PE1 at open drain WDR 100£1% Q
output VDD=3to 6V
Clear time tWCT Fig. 8 WDR 100 Hs
5 (discharge) VDD=3to 6V
E | Clear time tWCCY | Fig.8 WDR 36 ms
fo| (charge) VDD=3 to 6V
ﬁ Guarnteed Cw PE1 at open drain WDR 0.047x5% pF
2| constant (*7) output VDD=4to 6V
= Rw PE1 at open drain WDR 68011% KO
output VDD=4 to 6V
Rl PE1 at open drain WDR 100£1% Q
output  VDD=4 to 6V
Clear time tWCT Fig. 8 WDR 40 Hs
{discharge) VDD=4to 6V
Clear time tWCCY Fig. 8 WDR 18 ms
(charge) VDD=4 106V
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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 OSC1 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.

0SCH {0SC2)

L
OPEN

External clock

text

A

Fig.1 External Clock Input Waveform

0OSsC1 0O8C2 OsC 0802
=
Cext —— Rext ) lD f

Ceramic

C1 T resonator C2

T T

Fig. 3 Ceramic Resonator Oscillation Circuit

Ve

Fig. 2 2-pin RC Oscillation Circuit
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0SsC

Lower limit of
operating VDD

NN

» Stabilized OSC

B Unstabilized’

OSC period
tCFS

Fig. 4 Oscillation Stabilizing Period

Table 1 Constants Guaranteed for
Ceramic Resonator OSC

4MHz (Murata) C1 33pF+10%
C5A4.00MG C2 33pFt10%
CST4.00MGW (built-<inC) [ R 0n
4MHz (Kyocera) Cl1 33pF110%
KBR4.0MSA C2 33pF£10%
KBR4.OMKS (built-in C) R 0Q
1IMHz (Murata) C1 100pF£10%
CSB1000] C2 100pFx10%
R 2.2kQ
1MHz (Kyocera) C1 100pF+10%
KBR1000F C2 100pF+10%
R 00
800kHz (Murata) C1 100pF+10%
C5B800] 2 100pF+10%
R 2.2k
800kHz (Kyocera) C1 220pF+10%
KBRB0OOF cz 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 0Q

CRES {<0.1u 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=0.1puF. 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

oKL tokH 0.6V0D

- l 0.2vDD
L

fiCK{ tCKI

J

vDD

Loadcircuit ka2

sl \npul data

fCKO
ey
SO ><- Output dala X ;ﬂ[

Fig. 6 Serial Input/Cutput 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 0.3to+7.0 Vv
supply voltage
Output voltage | VO 0sC2 Allowable up to v
voltage generated
Input voltage VI(1) OSC1 (*1) -0.3 to VDD+0.3 \i
VI2) TEST, RES, 0.3to VDD+0.3 v
AV+, AV-
Input/output VIO(D) Port of OD type PC0-3, PDO-3, 03to+15 v
voltage VIO(2) Port of PU type PEQ, 1, PF0-3 {.3to VDD+0.3 v
VIO3) PAO-3, PG0-3 -0.3t0 VDD+0.3 \d
Peak output IOP 1/0 Port -2to +20 mA
current
Average output| [OA Per pin over the period of 170 Port -2 to +20 mA
current 100ms
FSIOA(D Total current of PCQO to 3, PC0to3
PDOto 3, PEOto 1 "2 PDOto 3 -15to +100 mA
" | PECtol
TIOA(2) Total current of PF0 to 3, PROto 3
PGOto 3, PAO to 3 (*2) PGOto3 -15 to +100 mA
PAQto 3 '
Allowable Pd max(1) | Ta=-40 to +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 to +85°C, VS5=0V, VDD=4.0 to 6.0V
Parameter Symbol Conditions Pin Limits
min. | typ{ max. unit
Operating VDD vDD 40 6.0 AY
supply voltage | .
Standby supply| VST RAM, register hold (*3) VDD 1.8 6.0 \'
voltage
"H"-level input | VIH(1) Output Nch Tr. OFF Port C,D,E,F |0.7VDD +135 \Y%
voltage of QD type
VIH(2) Output Neh Tr. OFF Port C,D,E.F |0.7VDD VDD v
of PU type
VIH(3) Cutput Nch Tr. OFF Port A, G 0.7VvDD VDD V'
VIH#) Output Nch Tr. OFF INT, SCK, Sl 0.8vDD +13.5 v
of OD type
VIHG) Output Nch Tr. OFF INT,5CK,S1  |08VDD VDD v
of PU type
VIH®) VDD=1.810 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 Limits
min. | typ.| max. unit
"L*evel input | VIL(1) Output Neh Tr. OFF Port VSS 0.3VDD \%
voltage VIL(2) Qutput Nch Tr. OFF INT, SCK, Sl V55 0.25VDD \i
VIL(3) External clock mode 0sC1 VS5 0.25VDD Vv
VIL4) TEST VSsS 0.3VDD \Y
VIL(5) RES VSS 025VDD| V
Operating for 200 4330 kHz
frequency (Tcyc) 20 {0.92) {us)
{Cycle time)
External clock
conditions
Frequency text 0sC1 200 4330 kHz
Pulse width textH, textl] ¢ Fig. 1 0sC1 69 ns
Rise/fall time textR, textF 0sC1 50 ns
Oscillation guar-
anteed constants
ceramic Fig.2 See Table 1.
resonator OSC
3. Electrical Characteristics at Ta=-40 to +85°C, V55=0V, VDD=40 to 6.0V
Parameter Symbol Conditions Pin Limits
min. typ. max. unit
"H"-level input | ITH(1) Output Nch Tr. OFF Port C,D,E, F +5.0 HA
current (including OFF leak of OD type
current of Nch Tr.)
VIN=+13.5V
ITH(2) Cutput Nch Tr. OFF Port A, G, of +1.0 LA
(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 | IIL(1) Output Nch Tr. OFF Port of OD type | -1.0 HA
current VIN=VSS
1IL(2) Qutput Nch Tr. OFF | Portof PUtype [ -13 | -0.35 mA
VIN=VSS
1IL(3) VIN=VSS RES 45 -10 pA
IIL(4) External clock mode, OsC1 -1.0 LA
VIN=VSS
“H"-level cutput| VOH(1) IOH=-50pA Port of PU type |VDD-1.2 v
voltage VOH(2) IOH=-10nA Port of PU type |VDD-0.5 v
"L"*-level output | YOL() IOL=10mA Port 15 v
voltage VOL(2) IOL=ImA, IOL of each Port 0.5 Vv
port . ImA or less
» | Hysteresis | VHIS RES, INT, 5CK, 0.1VDD v
-'-E voltage SI, O5C1 of
g ‘Hlevel | VtH schmitt type(*4) |0.4VDD 08VDD| V
E threshold
© | voltage
Z [ Llevel | ViL 0.25VDD 06VDD| V
g threshold .
voltage
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Parameter Symbol Conditions Pin Limits
min. typ. max. unit
Current
dissipation .
Ceramic IDBOP(1) | Fig.2  4MHz vDD 2 6 mA
resonator O5C "1
External clock | IDDOP(2)| 200kHz to 4330kHz VDD 2 6 mA
*1 QOutput Neh Tr. OFF at
Operating mode
Port=VDD
Standby mode | IDDst Cutput Nch Tr. OFF
VDD=6¢V | VDD 0.05 10 HA
Port=VDD vDD=3V |VDD 0.025 5 nA
Oscillation
characteristics
Ceramic
resonator OSC
Frequency fCFOSC | Fig.2 fo=4MHz (*5) 0s5C1, 0sC2 3840 4000 4160 kHz
Stable time tCFS Fig.3 fo=4dMHz 10 ms
Pull-up Output Nch Tr, OFF
resistance
1/0 port RPP VIN=VS5 VDD=5V Port of PU B 14 30 k&
type
RES RU VIN=VSS VDD=5V__ |RES 300 500 700 | kQ
External reset
characteristics
Reset time tRST See Fig. 4
Pin capacitance | Cp f=1MHz, other than pins 10 pF
to be tested, VIN=VS5
Serial clock
Input clock tCKCY(1) | Fig.5 SCK 20 is
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 us
"L."-level pulse
width
Outputclock | tCKL(2) | Fig.5 SCK 32xtCYC s
"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 A
Data setup time| tICK Specified for 1 of SCK SI 02 us
Data hold time | tCKI Fig. 5 )| 0.2 us
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Parameter Symbol Conditions Pin Limits
min. [ typ. max. unit
Serial output
Outputdelay | tCKO Specified for { of SCK | SO 0.4 ps
time Nch CD 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 | PEQ 32 xtCYC Hs
Pulse width Period *10%
"L"-level tPL Nch OD only, External | PEQ 32 xtCYC s
Pulse width 1kQExternat S0pF +10%
AD conversion
characteristics
Resolution VDD=4 to 6 8 Bit
Absolute AV+=VDD|VDD=45t0 6 x1 +2 | LSB
accuracy AV-=VS55 |ADspeed 1/1
VDD=4 to 6 £1 +2 | LSB
Dspeed 1/2
Conversion time| TCAD AD speed 1/1 24 312 us
At 26 x tCYC (tCYC= (tCYC=
VDD=45106 0.92us) 12us)
AD speed 1/2 47 612 us
At 51 xtCYC (tCYC= (tCYC=
VDD=4to 6 0.92us) 12us})
Reference input | AV+ VDD=4to6 | AV+ AV- vDD v
voltage AV- AV- VS5 AV+
Reference input | IRIF AV+=VDD VDD=4to 6 AV+, AV- 75 150 300 | WA
current range AV-=V55
Analog input VAIN VDD=4to 6 | ADOto AD7 AV- AV+ Vv
voltage range
Analog port IAIN Including output OFF | Port pins ADJ 1 KA
input current leakage current. to AD7 (with the
VAIN=YDD 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 0.01x£5% pF
constant ("7} putput
- Rw PE1 at open drain WDR 680+1% k2
E output
o Rl PE1 at open drain WDR 100£1% Q
ﬁ output
£ | Clear time tWCT Fig.7 WDR 10 us
Z | (discharge)
Clear time tWCCY | Fig.7 WDR 4.2 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.
0sC1 (0SC2)
I
T OPEN
External clock
............................................................ VDD
rextFl lexiL hexiFl< lextH
text
Fig.1 External Clock Input Waveform
VDD
Lower limit of
operating VDD
0S5C1 0sC2
§ R .- ov
D 0OsC
[ o
"-" <
Ceramic /<<L\\\\‘\\
C1 o rowem—— ©2 < > > Stabilized OSC

Unstabilized

77 7 TiT OSC period

tCFS
Fig.2 Ceramic resonator OSC circuit Fig.3 OSC Stabilizing Period

Table 1. Constants Guaranteed for
Ceramic Resonator OSC

4MHz (Murata) C1 33pF + 10% ‘RES

CSA4.00MG c2 33pF £ 10%

CST4.00MGW (built-in C) R 00 CRES (=0.1pF)
4MHz (Kyocera) C1 I3pF £ 10%

KBR4.0MSA C2 33pF £ 10%

KBR4.0MKS (built-in C) R 00

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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. fcKey
08
oKL IoKH Voo
~ - al 0.25v00
SCK —_—
. |
"'_IZ \____
tick| Kl VoD
Load cirevnl 1KQ
Sl Inpul data
O
tICKO
50 pF

50 ><I Qutput data X l

Fig.5 Serial Input/Qutput Timing

The load conditions are
the same as in Fig. 5,

Fig. 6 Pulse Output Timing at Port PED

Rw
% RI
YAVAVA PE1/WDR
Cw

Lol '3 o

tWCCY tWCT

tWCCY : The charge time by the lime 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 Limits unit
Maximum VDD max vDD 031070 v
supply voltage
Cutput voltage | VO 0sC2 Allowable up to Vv
voltage generated
Input voltage VI(1) 0sC1 {*1) 0.3to VDD+0.3 \
VI(2) TEST, RES, 0.3to VDD+0.3 Vv
AV+, AV-
Input/output VIO Port of OD type PC0-3, PD0-3 0.3to +15 Vv
voltage VIOQ2) Port of PU type PEQ, 1, PFO-3 0.3t0 VDD+0.3 \
VIO3) PAD-3, PG0-3 0.3 to VDD+0.3 v
Peak output 1or 1/0 Port -2 to +20 mA
current
Average output| IOA Per pin over the period of 1/0 Port -2t0 +20 mA
current 100ms
SIOA(1) Total curren of PCO to 3, PCO0to3
PDOto 3,PEOto 1 (*2) PDOto 3 -15 to +100 mA
PEO o1
YIOAD Total curren of PFO to 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=-40 to +85°C 150 mW
{MFI* package)
Operating Topg -40 to +85 °C
temperature
Storage Tstg -55 to +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 6.0 v
supply voltage :
Standby VST RAM, register hold (*3) VDD 1.8 6.0 \'%
supply voltage
"H"-level input | VIH(1) Output Nch Tr. OFF Port C,D,E,F |07VDD +13.5 v
voltage of OD type
VIH(2) Output Nch Tr. OFF Port C,D,E, F |07VDD vDD v
of PU type
VIH@3) Output Nch Tr. OFF Port A, G 0.7vDD VDD \'
VIH@4) Output Nch Tr. OFF INT, 5CK, Sl 0.8VDD +13.5 A
of OD type
VIH(S) Output Nch Tr. OFF TNT, SCK, sl 0.8VDD vDD \
of PU type
VIH(6) VDD=1810 6.0V | RES 0.8VDD VDD | Vv
VIH(7) External clock 05C1 0.8VDD vDD A%
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Parameter Symbol Conditions Pin Limits
min. |typ| max unit
"L"Jevel input [VIL(D Qutput Nech Tr. OFF Port VSS 0.2vDD Vv
voltage VIL(2) Output Nch Tr. OFF W, SCK, Sl V&S 0.15VDD A%
VIL(3) External clock OsC1 VS§S 0.15VDD A%
VIL4) TEST VSS 0.2vDD \']
VIL(5) RES VSS 0.15VDD | Vv
Operating for When the 1/4 predivider 200 1040kHz
frequency (Teye) option is selected, clock must 2m (3.84) (ps)
(cycle time) not exceed 4.16MHz.
External Clock
conditions
Frequency text Fig.1 When clock exceeds 05C1 200 4160 kHz
Pulse width textH, textL | 1.040MHz, the1/30r1/4 0OSsC1 100 ns
Rise/fall time |textR, textF ||predivider option is selected. | O5C1 160 ns
Oscillation
guaranteed
constants
2-pinRC Cext Fig.2 0sC1, O5C2 270+5% 23
oscillation Rext 12+1% kQ
Ceramic Fig.3 See Table 1.
oscillation .
3. Electrical Characteristics at Ta=-40 to +85°C, V55=0V, VDD=2.5to 6.0V
Parameter Symbol Conditions Pin Limits
min. typ. max. unit
"H'-level input | IIH(D) Output Nch Tr. OFF Port C,D,EF +5.0 pA
current tincluding OFF leak current |of OD type
of Nch Tr.)
VIN=+135V
1TH(2) Output Nch Tr. OFF Port A, G +1.0 RA
{including OFF leak current |of OD type
of Nch Tr.)
VIN=VDD
1IH{3) External clock mode, 05C1 +1.0 MHA
VIN=VDD
"L"level input | TIL(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
IL(3) VIN=VSS RES -45 -10 pA
IL(#H External clock mode, 0sC1 -1.0 pA
VIN=VSS
"H"-level outpuy VOH IOH=-10pA Port of PU type | VDD-0.5 Vv
voltage
"L"level output{ VOL(1) 10L=3mA * {Port 1.5 v
voltage VOL(2) 10L=1mA, [OL of each port: {Port 0.4 \'%
TmA or less
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Parameter Symbol Conditions Pin Limits
min. | typ. max. unit
Hysteresis | VHIS RES, INT, 5CK, 0.1VDD \%
& | voltage SI, 05C1 of :
& ['Hievel | viH schmitt type(*) | 0.4VDD 08VDD| V
% threshold
8 | voltage
LtJ 'L level ViL 0.2VDD 06VDD| V
‘E | threshold
ﬁ voltage
Current Output Nch Tr. OFF at
dissipation operating, Port=VDD
2-pin RCOSC | IDDOP(1) | Fig.2 fO5C=400kHz (TYP} | VDD 1.0 4 mA
Ceramic OSC | IDDOP(2) | Fig.3 4MHz, 1/4predivider| VDD 1.5 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) | Figd 800kHz vDD 1.5 4.0 mA
External clock | IDDOP{6) | 200kHz to 1024kHz, vDD 1.5 4 mA
1/1 predivider
600kHz to 3120kHz,
1/3 predivider
800kHz to 4160kHz,
1/4 predivider
Standby mode | IDDst OCutput 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, O5C2 384 400 416 kHz
(*5) Fig.3 fo=800kHz 0SsC1, 05C2 768 800 832 kHz
Fig.3 fo=1MHz OSC1, OsC2 960 1000 | 1040 kHz
Fig.3 fo=4MHz, 0OSC1, 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% 06C1, 0sC2 276 400 742 kHz
Fig.2 Rext=12kQ *1%
Pull-up Output Nch Tr, OFF
resistance
1/0 port RPP VIN=V55 VDD=5V | Port of PU type 8 14 30 kQ
RES Ru 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 tCKCY(1) | Figé SCK 6.0 Hs
Cycle time
Output clock | tCKCY(2) | Fig6 SCK 64 X tCYC us
Cycle time (*6)
Input clock tCKL() | Figé SCK 20 ps
"L"-level
pulse width
Outputclock | tCKL(2) | Figé SCK 32 x1CYC ps
"L"-level
pulse width
Input clock tCKH(1) Fig.6 SCK 2.0 us
"H"-level
pulse width
Cutput clock tCKH(2) Fig.6 SCK 32 xtCYC us
"H"-level
pulse width
Serial Input
Data sctup tICK Specified for 1 of SCK sl 05 us
time .
Data hold time | tCKI Fig.6 Sl 0.5 WS
Serial Output
Output delay | tCKO Specified for | of SCK SO 1.0 s
time Nch OD only, External 1kQ
Fig.6 External 50pF
Pulse output
Period tPCY Fig.7 PEO 64 x tCYC i
"H"-level tPH TCYC=4 x System clock PEO 32 xtCYC us
pulse width Period +10%
"L"level tPL Nch OD only, External 1k | PEO 32 xtCYC us
pulse width External 50pF +10%
AD conversion
characteristics
Resolution VDD=4to 6 8 Bit
Absolute AV+=VDD +1 *2 LSB
accuracy AV-=V55 VDD=4to b
Conversion time{ TCAD AD speed 1/1 99 312 us
At 26 x tCYC (tCYC= (tCYC=
VDD=4to 6 3.84us) 12us)
AD speed 1/2 195 612 ps
At 51 xtCYC (tCYC= (tCYC=
VDD=41t06 3.84ps) 12us)
Reference input| AV+ VDD=4to 6 AV+ AV- vDD Vv
voltage AV- AV- VSsSs AV+
Reference input| IRIF AV+=VDD VDD=4toé6 AV+, AV- 75 150 300 HA
current range AV-=V55
Analog input | VAIN VDD=4to b ADOto AD7 | AV- AV+ Vv
voltage range
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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 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 PE1T at open drain WODR 0.1+5% pF
constant (*7} output VDD=2.5V to 6V]
Rw PEI at open drain WDR 680+ 1% kQ
output VDD=2.5V to 6V]
Rl PE1 at open drain WDR 100+1% Q
output VDD=25V to 6V
& | Clear time tWCT Fig. 8 WDR 100 s
E (discharge) VDD=2.5V to 6V
eo| Clear time tWCCY | Fig.8 WDR 31 ms
£ | (charge) VDD=2.5V to 6V
§ Guarnteed | Cw PE1 at open drain WDR 10.047£5% uF
constant (*7) output VDD=25V to 6V
Rw PE1 at open drain WDR 680£1% kQ
output VDD=2.5V ta 6V
Rl PE1 at open drain WDR 100+1% Q
output VDD=2.5V to 6V
Clear time tWCT Fig. 8 WDR 40 us
{discharge) VDD=2.5V to 6V
Clear time tWCCY | Fig. 8 WDR 14 ms
{charge) VDD=25V to 6V

(*1) When oscillated internally under the oscillating conditions in Fig.3, 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 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 pin adjoined PE1, and the leak of the external

RC constant.
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0SC1 (OSC2)

i
OPEN

Extarnal clock

Y

Fig.1 External Clock Input Waveform

QOSCH 0sC2 OsC1 0sc2
="
Ceaxt Rext ! D ’

Ceramic __ |
C1 —__ _resonator (P2
117 777
Fig.2 2-pin RC Oscillation Circuit Fig. 3 Ceramic Resonator Oscillation Circuit

VDD
-------------------------- Lower fimit of
operating VDD
.......................... ov
0SsC
SN
>~ » Stabilized OSC
Unstabilized
QSC pericd
tCFS

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

CRES (=0.1 »F)

Fig.5 Reset Circuit

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

0.8VDD
0.15VDD

vDD

Load clreult kG

4MHz (Murata) C1 33pF+10%
CSA4.00MGU C2 33pF+10%
CST4.00MGWU (built-inC) [ R 0Q

1MHz (Murata) C1 | 100pFx10%
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 2.2kQ
800kHz (Kyocera) Cl1 | 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 0Q

tokey >
ekt teKH
“sCK
—
hox toxt
S| ><_Inpu1 dataﬁP<
fcKo
50 Output data

x= I

Fig. 6 Serial Input/Qutput Timing

oy

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

Fig.7 Pulse Cutput Timing at Port PED
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Rw
Rl
VAN ] PE1/WDR
Cw
tweey tWeT

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.

No.4958-32/35



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

LC651104, LC651102 SERIES INSTRUCTION SET (BY FUNCTIONS)

Symbal  Description
AC T Accumulator MIDP) : Memory sddressed by DP { 11 ]:Coments
ACt : Accumulinstar bit 1 P(DP, ) t Inputfoutput port sddressed by DPL - : Yransfer and direction
CF :Carry flag PC : Program counter + : Addition
CTL : Control register STACK  : Stack register - : Subtraction
(514 > Data pointer ™ : Tirmer A T AND
E 1 E register . TMF s Timer {internat} interrupt request flag v :OR
EXTF s Exaernal interrupt request flag At, Ha, La ! Working register L4 : Exclusive OR
Fn :Flsg bitn 2F 1 Zoro flag
M s Memary
£ Instruction code
ga Maamonic AR Funcas o Stetus flag
E £ % unction Drescription Hected Remarks
3] 0100504 {D3D20, 04 [#]S sffec
E CLA Clear AC 110000 OQCIV|1|AC—0 The AC contents ars cleared. ZF * |
g CLC Clear CF 1110 (00011 |1]|CF—0 The CF contents sre cleared. LF
E |sic Set GF 1Ty |oo o 1| |er e The CF is set, Y
é CMA Compiemenl AC YT Yoo | A —AD) The AC contents aro complamented, ZF
’g INC Inciement AC OO0 OO |1 1 1 0|11 |AC —{AC)+1 The AC contents are incremented +1. IF CF
E DEC Decremeant AC OO0 OO |1t 1 1 1 |y|y|AC—(Al)~1 The AC contents ara decramented —1, ZF CF
H Ratate AC lelt ACo—(CF).ACht 1™ Tha AC contents are shifted keht through
RAL 0CGO L R B
‘§ through CF ojooo 1ACH), CF—|AC3) the CF, ZFoF
E TAE Teansler AC to E COOCO(0O0 Y 1 |11 |E==(Al The AC contents ara transferred to the E.
< | XAE Exchangs AC wih E [0 0 0 01 1 0 1 |v |1 |(aCI=eE The AC contents and tha E contents are
E 1M Ingcrement M 1001 001y 12 1 Q| |1 [MDP)~(M{DPI]+1 | The M(DP) contents are incremented +1. | ZF CF
15
7 |OEM Deciement M 00 1 031V 1 1 1 v |1 |MDPI—[MDP))—1 |The M{DP} contents are decramented —1. | ZF CF
€ A tingle bit of the M{DP ified with
EE|SMBbIt |Sel M dara b DODOOC|1 0B,Bo|) |1 |MDP B Bg —1 e (DF) specified wi
t,g BI.BO is sat,
E E A single bit of the M{DP) specified with
:.E AMB bt | Reser M data b J0 0 1 0 [V 0B.Bg|) |1 |MIDP B Bg =0 BBy is reser, ZF
Binary sddition of tha AC contents and
AD Add M 1o AC 01106 (0000 |1 (1 AC—IACI+(MIDP)] |the MIDP] contents is performed 8ng | ZF  CF
the result is stored In the AC.
— Birary addition of the AC, CF contents
ADC Add M to ACwithCF [D O F O |OC G C O |11 AC «=(AC) + [ DP) ) ard the M{DP) contents is performed and | 7§ CF
+{CF) the result is stored in the AC,
Dan P:c:g:'lx ::: ust AC V1o o 01t fAaC—HAC)+6 6 is 2dded to the AC contents. 7F
DAS E"’C;U”‘b‘:"a”c"l"gf" AL i i v ofr o1 e |1 |ac —ac+i0 10 is added to the AC contents. 2F
The AC contents and the M{DFP) contents
g EXL Exclusive or M 1o AC|Y 1+ 3 JO0 1 0 1 |y |1 AC—(ACI% [MDP1]) | are axclugive-OFted and the result is stored | Z2F
. in the AC,
E The AC contents and the M{DF] contents
& AND And M 1o AC V1ot 0ot 1 1 [ JAC —[ACH A [MIDP)) :\rEANDad and the result it flored inthe | JF
‘e The- AC contents gnd the M{DP) contents
.2 OR G Mo AC 1110 (o1 o111 {AC+—IAC)V [MIDP)) :{E()Red ord the result is stored inthe | 2F
H .
The AC contents and the M{DP} contents
g oM Compate AT with M|V 1 1+ 11 0 1 1 |1 |1 | [MIOPI )+ ¢aCy+1 ) The 26 contente ad the MIGE: con IF CF
' sel/reset,
% Comparison resutt CF ZF
-4 [M{DP) ) >1AL) 0 s
2 (M(OP)] = (AC) 1 1
¥ (M(DOP)] TtACH | 1 0
£
= The AC contents and the immaediate
< i data Frzrmn;?;::le.“%ara”h g ? (l) g Il |I lO IO 22 [Taraliio Hrati+a data |3|2':'o are compared and the ZF ZF CF
3t2iie and CF are set/reset.
Comparison resslt CF ZF
lalplilg>iati]| © "
talglilg =tACI ] 1 1
190310, Ig<tACI] 1 0
CL1 data]Compare DPL with 0 0 1 0 |1 1 0 0 |2 |2 [iDPO ¥intalilg The DP | contents and the immediate "
immedate odals C1 01 Palataly data [5l5141p are compared.
Load AC witlh The immadiste data kg1l i6 losded in
Lt data | e dare 1100 figlalila |1 |1 JAC=lal28 1 the AC, ZF *1
5 Siore AC 1o M G000 (0010 [V ]|) |MIDP~—|ACH The AC contents are storad in the M{DP).
L Load AC trom M o] 1 0|0 00 1 |1 [ {AC —(MiDP}) The M|DF} contants sre loaded in the AC.| ZF
- AC tents and the MIDF] Wt
» [XMdata [Exchange AC wun M.E1 0 1 0 [0 MMIMo|1 |2 [ACIZ (MIDPI) Coments e exhamed sl then the jlekapehin
H then modily DPw DPy 0P, ¥ DPyy contents are modified with the ZF rentl of DR
le:; with immediale dala OMaM Mg contents of (DP ;) ¥ OMoM My, VMM My
B i Exchange AC wah M [1 0 v 0 [0 0 0 0 |1 |2 [1aC) = (miOP)) The AC contents and the M{DP) contents :::w:::':’:"
= are axchanged. ZF DP, contenty »t
s e lima of inpre
1 1on eecylga
b - The AC contents and the MIDPT Tra 2F 1 serseeset
g X1 Exchange AC with M.[1 1 & 1 [1 1 1 0 |1 [2 [tac) = {mDP)) contents are exchonged and then the | ZF serordvg 1o 1he
3 then inciement DPy DPL —(DP .y -+ DP| contents sre incrementsd +1. el at IDF, 1)),
— The AC contants and the MIDP} Tre ZF 1 set/ruime
X0 Exchange AC with M[1 b 1 0 |1 1 11 [112 [(AaCi S (Mi0P)) contents are exchanged snd then the | ZF socordng 1o the
then decremani DP DP( +(DP )~ DP, contents are decromented —1. tent 01 DR -1y
RTBL | Read fable data from|0 1+ 0 0|0 © 1 1 |1 |2 |AC.E—ROM B e oot B Bt me ke
progiam ROM LPCh E. AC) with the E and AG contents are loaded in
] the AC and E,
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Instruction code "
, AR i Status flag
a Mnemonic 5 (8 Function Cescription Roamarks
E DrDs D5 D4 |D3D3 DD 2| C affected
g LDZ catalioad DPvwith Zetoand|1 O O Q Jtatz vl |1 |1 |OPu—0 TM‘DPH alnd DP| are Joaded wilhﬂllnd
H DPe with immedale DPL—13121110 the immediate dats Iy151, 1, respectively.
E dala tespechively
‘e |LHI data|Load DPn with 0100 fiatztvle |1 |1 [OPwe=1Iatzilo The DPyy is losded with the immedise
2 immediate data data iglal g
=
3 IND Increment DPy Ly oy v 1 0|1 |Y jOP (DR )41 The DPL tontents are incremented +1. ZF
c
£ |oeD Decrement DPy L N T T I T T O O B O PO o - The DP contants ace decremented 1. | 2F
-E TAL Transier AC 1o DP 111 3|01 1 1 1|y |DP, ~(AC) The AC contants are transferred to the DI’L
g {1 Tianslet DPLto AC |1 1 1 0|t 00 1 |1 (1 |&aC—(DP1) The OP_ contents are transferred 10 the AQ 7¢
»
g XAH Exchange AC with DPw GO0 o0 1 1| |ra0 S0P :l;;hﬁ;c ?amanu and the OF  contents are]
e | X Exchange AC wah toe The AC contents and the contepts of
& X80 oIxIng regit Al v 11 0 fo'gd ' AC) = A working repister Al are exthanged.
= w ng reguter 0 0§O 0 i '._( o AtillsignednnzoiAo,At,Az,As
3 XA 1110 }0 1:00 P {1 J1AC) S tAY) reling 10 14t
8 | xa2 1110 0io0 |11 [1a0 S(a2) secording 1o 1yto:
H XA3 11 1 0f) 100 |1 |1 [iac SiAl
s X Ha Exchange DPu with Tha DPyy contents and the contents of
B g H L] : 0
-2 e — working tegister Ha sre exchanged.
FE ::? working 1egister Ha : : : : : ; ?.g g : : :g:’*: :::?: Ha is assigned gither of HO or H1
2c L1y H - sccording to a,
¥ 8lx1a Exchange DPL with The DF| contents snd the contents of
g% 9¢ Lwi ..f’... warke l'r istor Ls are sxchanged
£ E :::? working tegister La VR 101030 O g1 |1 [{DPLrZ(LO Lain T‘I,i;:d .ith:r of LOor Lnr.cégm|ng
TV Y {o:1:0 O | [ [RDPO LYY w0
st .
e | SFB 11ag) ser Nag b 0V 01 |BaBaBiBoll |1 |Fne1 The Flag specitied with B3B8 By is set.
2
t
E |AFs {lag]| Reser llag obn 00 0 1 |BaB:sBrvBo|l |V |Fn =0 The fiag specified with B3B,B By lsreset,t > The Nagn ws tivic-
E wod inlo & groupr of
& Faw Fy Fyio
g "r-:l W Fg
i "W
g Tha XF is wtfiesel
£ ondly ]
E :1‘3 «r:d?w“:
singh bit spacifved
E wilh tha immedul
w Hats n,a,n,n: )
JMP addr | Jump 10 the cunent |0 1 1 0 |V PwPaPa |2 |2 | PC —PioPaPePrPsPs| A fump to the sddress- specified
bank P:PsPsPa|PaPsP) Py PaPaIP2P| Po with immediate data PygPoPgPyPe
PP qPaPa PyPg ocours.
JPEA f 1 .5 - A Jump 10 the sddress specified with
€ Jump n the cu”?l L S A LN A 1E.a0) the contents of the PC whase low-order
e page modilied by 8 bits sre replaced by the E and AC
2 and AC cantents ooeurs.
E CZP addi | Call subroutine s the [1 O 1 1 [PaP2P1Po |1 |1 |STACK — (PC)+1 A tubroutine in page 0 of bank 0 is called.
E ze10 page PCw~6.PCy ~p —0
H PCL~2+P3PIP Pp
E CAL addr | Call subroutine inthe [1 Q@ 1 Q |1 PoPoPg |2 [2 | STACK=(PC)+2 A tubroutine in bank D is called.
‘5 reio bank PrPgPsPas|PIP2P1I Po PCig-0 «— OP1pPoPa Py
E PsPsP4P1PIP1Po
3 |RT Aeturn drom subroure [Q 1 1 0 |0 O v 0 [1 )1 |PC—(STALK) A return from & subrouting occurs,
ATI Return from nterrupt G O 1 0 [O O 1 O |1 |1 [PC~{STACK) A return from an Interrupt sarvice routine | zg  Cf
fouting CFf 2F ~CSF,ZSF otours.
BANK Change bank | T T I W T TR I R The bank it changed, Fraresin s
A preudo 1/0 port it ipecified. (et o & bewmen
BAt addt | Branch on AC but 011 1|00 1itg|2f2]|PCr~0w P1PsPsPs :L.'limtd‘b': o‘; tlhe Alc Tpttclfin: wl!: .....:.:;..aca.:m
) P ¢ immodiate data tyty Is 1, 8 branc 10 WAJ sccording
PrPePsPafPup2PiPo _ 3P2EPO | | ha sadress specifiod with the [mmediatd © the e ol 1.
HoAbr=1 A4 FyPaPEP P PP Po within the mme
Page accurs.
o e If » sirgie bit of the AC spacified with Mramonic i BNAQ
BNAI addif Branch on na AC bt |0 0 1 1 (0 014190212 [PCr-o—FPrPePsPa | Bt St Ltg I8 0, 4 branch 1o 10 BNAT sotonding
P:PePsPa (P3PPI PO PIPIP1PO | the sddress specified with the immediste 10 tha viige pt 1.
W[ ACT=0 data PyPgPEP  P4PoP Py within the same
Page ocours,
BMt addr [ Branch on M bit 01 1 1[0 1titg|2([2]|PCr~0—PrPsPsP4 l:_; -insl'-dbit o;lha MliDPP1m:"ied:tith Mnemanie s BMC 10
1Py the immediate dats tyln is 1, a branch to B socordinng 10
P1PsPaPaPaP2PI PO PaP2P1Po the addrens gpecitied with the immediste the wslun ot 1.
it [MIOP. 1110 )=1 |duta P3PgPgP 4P 3PP P within the ame
page ocours.
g — 11 a single bt of the M{DP] specilied with w s BNMO
£ BNM1 addt| Branch on no M b 0011V Y |0 1istg|2|2|PC?.-0—PrPsPsPa the immediate data ttp s 0, » branch to 'I‘:‘:"'::‘;:w:_w
§ PiP&PuyPal Pa P2 Py Po F3P2P1PO | the address specified with the Immediate 1o the valus of 1,
& 1 [M{DP.1 110! )=0 | duta PyPgPEP,PaPoP Py within the sme
£ page oCours.
£ [6r1 200 [Branch on Port bt 0 1 1 1 |1 0 T1v9 ]2 [2]PCromPrPspspas |V & ¥00le bt OF pont PIDPL] specifiod Moarmsci i BRO 10
5 1o with the Immediate data 1115 18 1, 8 BP scconding o the
m Py Ps Ps Pa|P3P2PI Po P3P1P1I PO | branch to the sddress specitied with the wihat al 1,
i [(PIDPL titg) 1=1 Immediate daa P7PGP5F4P3P2PIP0
within the same page oceurs,
i1 » singls bit of pon P{DP } specified Mnemonic n BNPG 10
o= P L
BNPL addi| Branch on no Porl bat |O 0_ 1T 17|V 0t 12 |2]|PCreo Pi:agspn with the Immediate dats t o ho,a P alo
P7 Pe Py Pa| P3 P2 Pi Po P3P2PLPO | yunch to the sddress spocifisd with the 1 vabyuof L
dIPIGPL LG }=0 in?n:‘dlltu dats PaPEPEP P 3PoP P
within the sme naga ocours.
g— If the TMF 1, v branch 10 the|
BT M adai| Branch on Limer Ot V1 [1Y 100 |2|2|PCr-o—PiPsPsPa addrem ified with the immediste TMF
PrPsPsPa|PIP2P1Po PaP2Py PO |gata PyPgPEP 4P PoPyPg within the iame
i TMF=1 page occurs, The TMF is reset.
then TMF «Q
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e —
B AAmanAE—
3 e
'E Instruction coda -l
o Mnemonic £ i Function Dewcrinti status flay Asmarks
EE Dy DgDg D4 |030; 0, Do @ feription atteiiel
BNTM addt| Branch on no Limer 001111100 ]|2]2]|PCr-o~—PrPsPsPa E:id::n TMF"_il O, a brareh 1o the |M_f
P1PePsPa|PaIPy P P = seciliod with the Immadiste
2P Po [TMF—ga PzP1Po |data P7P5P594P3P2P1Puwi(h'inlha e
! lhen_ TMF =0 page occurs. The TMF is reset.
Bl addr  |Branch on interrupl O1T 1 9|1 v 01 |2]2(|PCr~o+PrPsPsPa :LH:MEXTF i‘l‘ 0 Banch 1o I’)-(‘Irl
1 Idress woecili with Lhe
PIPsPsPa|PaP2P I Py PaPzPiPo |immediate data P2PEPSPPPoP
o EXTF =1 within the same page occurs, The EXTF
i then EXTF =0 is reset.
BNb addr [ Branch on no inteupt (O O 8 3 [t 1 0 1 |2 ]2 [PCy -0 PrPsPspa |1 the EXTF Is O, a branch to 7|"x_1-lm
P1PePsPa [P1P2P) Po PIPIPIPO |ty gorecified  with the
araPiFo immediats dms PaPgPEPP4PoP Py
" EXTF =0 within the same page occurs, The EXTF
then EXTF <0 is resat. ’
B 1BC addr | Branch on CF o1 If the CF b 1 Eranch 0| i
5 VD1 1212 [PCrvo— Py PsPsPa | 1N0 .. 8 Dranch 1o
. specified  with the
g P1PePsPa)PaP2Py Po P3P2P1Po | immediate duts PyPgPEP,PaPoP Py
£ 1 CF=1 within the sams page ocours. I
= | BNC adde | Branch on no CF oot 1|11 fz|z|rero-ripepspa [If the CF Tt B, brinch to
‘E the sddress specifisd with the
5 P:PsPsPa|P3P2Ps PO P1P2P1 PO [inmediate data PPgPER4P4PAP Py
& il CF =0 wilhin the shene page occurs. .
BZ addr | Branch an ZF o vt vof2fz [perco~pipepspa |U the ZF Tl 1. a Branch 1o
the address specified with the
P?PsPsPa[P3P2Py Po PaP2P1PO |immediate dats P2PGPSP 4PPaF Py
i 2ZF =1 within the samas page occurs. N
BNZ addr] Bianch on no ZF o0V 1)1 1 10 |2]|2]|pCr~o=PrPsPspay |If the ZF s O, » branch to
the address :poclﬁu:l with the
P:PgPsPalPaPs P Po PiP:P1PO |immediste date P2PgPEP4P P3P Py
o ZE =0 within the same page occurs. .
BFn addt [ Branch on flag bul 11 01 |nynzning|2 |2 [PCi~o—PirPgPspy |H the fisg bt of the 16 flags specified Hrsmonk 14 BFD 1o
PrPRPsPa|PIP2Py PO PaP2PiPg | "ih the immediate duts ngnoning it 1, et
s branch to the address spacified with the tae waonaln
it Fn=1 immediate data P7PgPEP PP 2P B
within the samne page occury, —_—]
BNFn s0di] Branch o " \ 1 |a Cq— If the flag bit of the 16 flagy specified Mo it INFG
n h; n no flag 00 ananng|2 |2 [PC7~0—P1P6PsPa with tha immed late dats nghanyng b 0, 1 WAF 16 scooniing
i} Pi1PsPsPa [PaP2P 1 Py PIP2P1IPO | 4tranch to the sddress specifisd with tha s tha valug ol n
il En=9 immediate data F7P5P594P3P2P|Po
within the same page ocoury, . —
2 | 1P Input porl 16 AC 0000 (1 100|1|1]|AC—(PDPu) Port P(DP) ) contents are loadsd In the AC) ZF
2 —]
g OP Qutput AC 1o port 11 000 1 |1 |1 ]PIDPL~[AL) The AC cantents are outputted to port P{DP |,
€ [SPB b [Sel pon bu 000001880l (2|PDPL B1Boy—1 A snglebitin port PIOP | specified with
= the immediste dats B4Bq 11 set.
g :
8 [rPE b |Reset port bl 001 0|01 8iBo|1 |2|PIOPLB1IBg) —0O  |Asingle bitin port PDP, ) specified with | z¢ wian th indruetion
; . W ermauiad,
é the immediate data BBy is reset, onlentl e duroysd
SCTL bt | Set contio! register (00 1 01 1 0 0|22 |cTL—CcTL)v The bits of the control register speciad
b1 ( 5) 100 D {81828 Bg BIB2B180 v.\::f\thaimmadmadnaBaBszUare
ACTL bit | Aeser contsol regoster JO O 1 O F1 1 0 0 |2 |2 [CTL—(CTL) A Tha bits of the control register iacified | ,¢
w
8 bt S) 100 1 [BiR2@iBO 828768760 \rr:‘ter;thnimmndlatodau.gaazﬂ1ﬂoaro
I} .
2
Elwitm  [woie noer 11100 1] {TMeEag The E and AC cancenis ars laaded inthe | 1pf
= TME w0 timer. The TMF is reset.
¥ "
& [naLt Hal 1 113 oot FRa All operations stop. e
sop
NOP No operation C000([000O0![1|1|Noecperation No aparation Is performed, but 1 machine
cycle is consumed.

*1 I the CLA instruction is used cantinvausly in such & mannes s CLA._CLA- -
the first CLA Ingtruction only |y effective and the foltowing CLA instructions are changed
to the NOP instructions. This Is also true of the LI instruction.

B No products described or cortained herein are intended for use in surgical implants, life-support systems,
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 affiliates,
subsidiaries and distributors and all their officers and employeses, jointly and severally, against any

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

@ Not impose any responshility for any fault or negligence which may be cited n any such claim or
litigation on SANYQ ELECTRIG CO., LTD. its affiliates, subsidiaries and distributors or any of

their officers and employees jointly or severally.

B 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
third parties,
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