





Pin Description

ROM Code

Pin Name I/O Option

Wake-up*

PAO-PAT 110 o i hiees

Description



D.C. Characteristics

Symbol

Vbp

Ipp

IstB1

IsTB2

Parameter
Vbb
Operating Voltage
3V
Operating Current
5V

Standby Current (WDT Enabled and 3v

Test Conditions

Conditions

No load, fsys=4MHz

No load, system HALT

Min. Typ.
2.0
0.6
2
11
4

Max.

5.5
15

10

Ta=25 C

Unit

mA
mA



5V

5V

Parameter

Ta=25 C

Conditions
2.0V~5.5V 400 4000 kHz
fsys1 System Clock (Crystal OSC)
3.3V-557 400 8000 KHz
2.ov/~%\/ 400 4000 //kHz
fsvysz System Clock (RC OSC)
3.3V~5.5Vv 400 8000, kHz
friver Timer I/P Frequency (TMRO/TMR1)3v——
50% dutyO 00 kHz
0 80 kHz
wptosc  Watchdog Oscillator\Period3V ~ 45——90 180 s
5V 32 65 1360 S
Watchdog Time-out Periad
woT1 ANDT OSB3V 46 s
Without WDT prescaler
WDT2 V@atchdo&}ime-oéﬁPeriod vsl4 Without WDT prescaler 1024 tsys
tRES External Reset Low Pulse Widtl /f s
) . Power-up reset or
t - t
SST System Start-up Timer Period wake-up from HALT 1024 SYs
tLVR Low Voltage Width to Reset 1 ms
tNT Interrupt Pulse Width 1 S
tacc Data ROM Access Time 1 s
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Application Circuits

RC Oscillator for Multiple 1/0O Applications Crystal or Ceramic Resonator for Multiple /10
Applications

Note: The resistance and capacitance for reset circuit should be designed to ensure that the VDD is stable and re-
mains in a valid range of the operating voltage before bringing RES to high.

* Make the length of the wiring, which is connected to the RES pin as short as possible, to avoid noise
interference.

The following table shows the C value according different crystal values. (For reference only)
Crystal or Resonator C
4MHz Crystal OpF
4MHz Resonator 10pF



Instruction Set Summary

Mnemonic

Arithmetic

ADD A,[m]
ADDM A,[m]
ADD A, x
ADC A [m]
ADCM A,[m]
SUB Ax
SUB A,[m]
SUBM A,[m]
SBC A,[m]
SBCM A,[m]
DAA [m]

INCA [m]
INC [m]
DECA [m]
DEC [m]

Rotate

RRA [m]
RR [m]
RRCA [m]
RRC [m]
RLA [m]
RL [m]
RLCA [m]

Description Instruction
P Cycle
Add data memory to ACC 1
Add ACC to data memory 1@
Add immediate data to ACC 1
Add data memory to ACC with carry 1
Add ACC to data memory with carry 1@
Subtract immediate data from ACC 1
Subtract data memory from ACC 1
Subtract data memory from ACC with result in data memory 1@
Subtract data memory from ACC with carry
Subtract data memory from ACC with carry and result in data memory 1@
. . . . . 1)
Decimal adjust ACC for addition with result in data memory 1220,AC,OV
22C,AC,0V
22C,AC,0V
22C,AC,0V
22C,AC,0V
22C,AC,0V
22C,AC,0V
2BC,AC,0V
C,AC,0V
& c
) ) 1@
Logic Operation
AND A,[m] AND data memory to ACC 1 1
OR A,[m] OR data memory to ACC 1 1
XOR A,[m] Exclusive-OR data memory to ACC 1 1
ANDM A,[m]  AND ACC to data memory 1 l(l)
ORM A,[m] OR ACC to data memory
XORM A,[m]  Exclusive-OR ACC to data memory 1
AND A, x AND immediate data to ACC
Increment & De@»ﬁwent OR immediate data to ACC
Exclusive-OR immediate data to ACC
kfm_rgﬁpent datanpreraQiamitbnigsult in ACC 1
ERirement dmm@ta memory with result in ACC 1(1)
Decrement data memory with result in ACC 1
Decrement data memory 1@
Rotate data memory right with result in ACC 1
Rotate data memory right 1@
Rotate data memory right through carry with result in ACC 1
Rotate data memory right through carry 1@
Rotate data memory left with result in ACC 1
Rotate data memory left 1@
Rotate data memory left through carry with result in ACC 1
Rotate data memory left through carry 1@

RLC [m]
Data Move

MOV A,[m]
MOV [m],A
MOV Ax

Move data memory to ACC
Move ACC to data memory
Move immediate data to ACC

Flag
Affected

NNNNNNNNDNDNN

NNDNN

None
None

None
None






Instruction Definition

ADC A,[m]

Description

Operation

Affected flag(s)

ADCM A,[m]

Description

Operation

Affected flag(s)

Add data memory and carry to the accumulator

The contents of the specified data memory, accumulator and the carry flag are added si-
multaneously, leaving the result in the accumulator.

ACC  ACC+mJ+C

TO PDF ov z AC C

Add the accumulator and carry to data memory

The contents of the specified data memory, accumulator and the carry flag are added si-
multaneously, leaving the result in the specified data memory.

[m]  ACC+m]+C

TO PDF ov z AC C



AND A,[m] Logical AND accumulator with data memory

Description Data in the accumulator and the specified data memory perform a bitwise logical_AND op-



CLR [m].i Clear bit of data memory

Description The bit i of the specified data memory is cleared to 0.
Operation [mLi O
Affected flag(s)
TO PDF (6)Y] Z AC C
CLR WDT Clear Watchdog Timer
Description The WDT is cleared (clears the WDT). The power down bit (PDF) and time-out bit (TO) are
cleared.
Operation WDT  OOH

PDFand TO 0

Affected flag(s)
TO PDF oV Zz AC C

0 0



CPLA [m] Complement data memory and place result in the accumulator

Description



HALT Enter power down mode

Description This instruction stops program execution and turns off the system clock. The contents of
the RAM and registers are retained. The WDT and prescaler are cleared. The power down
bit (PDF) is set and the WDT time-out bit (TO) is cleared.

Operation PC PC+1
PDF 1
TO ©
Affected flag(s)
TO PDF oV z AC C















SET [m] Set data memory

Description Each bit of the specified data memory is set to 1.
Operation [m]  FFH
Affected flag(s)
TO PDF (6)Y] Z AC C
N
SET [m]. i Set bit of data memory
Description Bit i of the specified data memory is set to 1.
Operation [mli 1
Affected flag(s)
TO PDF oV z AC C
]
SIZ [m] Skip if increment data memory is 0
Description The contents of the specified data memory are incremented by 1. If the result is 0, the fol-

lowing instruction, fetched during the current instruction execution, is discarded and a
dummy cycle is replaced to get the proper instruction (2 cycles).278(specDF)-2728ss86(proper)ce286(to)-with T* (O

TO PDF ov z AC C



SUB A,[m] Subtract data memory from the accumulator

Description The specified data memory is subtracted from the contents of the accumulator, leaving the
result in the accumulator.



SZ [m] Skip if data memory is 0

Description If the contents of the specified data memory are 0, the following instruction, fetched during
the current instruction execution, is discarded and a dummy cycle is replaced to get the
proper instruction (2 cycles). Otherwise proceed with the next instruction (1 cycle).

Operation Skip if [m]=0

Affected flag(s)

TO PDF ov Zz AC C



XOR A,[m] Logical XOR accumulator with data memory

Description Data in the accumulator and the indicated data memory perform a bitwise logical Exclu-
sive_OR operation and the result is stored in the accumulator.

Operation



Package Information

28-pin SOP (300mil) Outline Dimensions

Symbol

I O mmoO O ® >

Min.

394
290
14
697
92

32

Dimensions in mil
Nom.

50

Max.
419
300
20
713
104

38
12









Carrier Tape Dimensions

SOP 28W (300mil)

Symbol

Description
Carrier Tape Width
Cavity Pitch
Perforation Position
Cavity to Perforation (Width Direction)
Perforation Diameter
Cavity Hole Diameter
Perforation Pitch
Cavity to Perforation (Length Direction)
Cavity Length
Cavity Width
Cavity Depth
Carrier Tape Thickness
Cover Tape Width

Dimensions in mm
240 0.3
12.0 0.1
1.75 0.1
115 0.1
1.5+0.1
1.5+0.25
4.0 0.1
20 01
10.85 0.1
18.34 0.1
297 0.1
0.35 0.01

21.3
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