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DESCRIPTION
The M34225M1-XXXSP/FP and M34225M2-XXXSP/FP are PIN CONFIGURATION (TOP VIEW)
single-chip 4-bit microcomputers which utitize CMOS tech- Reset iput HESET — [ Vou (8V)
nology. All are housed in a 30-pin shrink plastic molded gt g NT — - c‘:'rn Tiner 0
e o & o e/ avon oouters, n -t ner, an | SSrs v e i
. . ! nput Vour ~ [4] — Xgur  Clock output
A-D converter, and a serial /Q. The differences between Ansioginput | Ko™ 2
the M34225M1-XXXSP and M34225M2-XXXSP are noted pon K 1 xk.—[€] g g
below. fnon YR AV ]
S~ 2 £eZ
 Typerame | ROM Size i RAMSize VO pot S s~ 2 x
MM;?SMl-xX?(SP! 1024words X Sbits ; B4words X 4bits 8§, = {10] S §
M34225M2-XXXSP | 204BwordsXSbits | 128BwordsX4bus S~ © ©
o= ©° °
The differences between M34225M1-XXXSP and M34225M1- "°°°"°{ o
XXXFP are the package outiine and power dissipation {OVICNVss
(absolute maximum ratings). (OVIVgs
The following explanations apply to the M34225M1-XXXSP.
Specification variations for other chips are noted accor-
dingly.
RESET ~[1]
FEATURES INT -
©® Number of basic insiructions:««-«-wwooeseerersersereeeees 77 AVss
® Memory size Vaer — L]
ROM -roveeees 1024 words X9 bits (M34225M1-XXXSP) = z z
2048 words X9 bits (M34225M2-XXXSP) Av"‘ - ¢ g
RAM-woocoverscees 64 words X4 bits (M34225M1-XXXSP) NC 3R
128 words X 4 bits (M34225M2-XXXSP) -0 £8%2
@ Instruction execution time s, x x
--------- 1us {one word instructions, at 4MHz frequency) S; -~ >’§ ’>§
@ Timerg o Timer 1 9-bit timer s~ 3 3
Timer 2 : 8-bit timer/event counter NC
{with a reload register) NC
Timer 3 : 8-bit timer/event counter 0o
(with a pulse period mv\cuv':;“
measuremeant register) (OVVes
Timer 4 . 8-bit timer
{with a reload register)} Outline 36P2R
@ Interrupt:-eeeremeeeeeees 4 types{external timer 1 or serial NG © No connection
140, and timer 2), 1 jevel
@ Subrouting Nesting «+-«+ - s 4 levels
® Analog inputs {Port K}
® 170 ports (Ports D, F, S)-
® Timer 170 pOﬂ (CNTR) ............................................ 1
® ‘A-D converter------o 8-bit successive approximation
@ SEral 1/ e 8-bitX1
® Built-in feed back resistance for clock
APPLICATION
Washing machine, Rice cooker, Camera, Office automation
equipment, Copying machine, Medical instruments, Learn-
ing equipment, Toys
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FUNCTIONS OF M34225M1-XXXSP/FP and M34225M2-XXXSP/FP

Instruction execulion tim

Ciloch

Memory size

Input/Output ports

Input/Ouiput

characienstics

AD converier
[[{*]

Imerrupts

Subroutine

Package

Power dissipation

Nun}berv o 55:«_:; innmchogl; .

i Clock trequency
+ Clock generating circuit
el pay. Jala

. P!{!ﬂ\ﬂlul o

3{225M| XXXSP/FP

M34225M1- -XXXSP/FP

i
— g Vo,
[1{]
i "o
b Input
; 7]
B
i tnput
: DS
: input/Ouiput voitage ' "
- - -
! Input voltage K
D.s
Culput current F ol

" Timer 1 R
“Timer2
“Tumee 3
. Timr4

i Ty‘pe‘s

. Nasling

" M3A22SM1- KXXSP. M3AZZ5M2-XXXSP
M34ZZ5M1-XKNFP, M34ZZSMZ-XXXFP

‘n
lus {one word instryctions. al 4MHz trequency .

AUZISME-XKKXSPIFP  _ XMBwordsXbits

MB‘ZZSM? XXXSP/FP o

Functions

400kM:~4MHZ
Bu-u -1 \-nemally ca\nemed ceramic resonator. bulll -n |eeo back vesmov
“ 024words X 9bits

GIwovdsX4bils
123wadsx4m|s
| anQ
A bl(Xl
Taona1

2 analog mpu;‘ 2- onts X1 {digital mpu‘,
“1ouxt '
| Bll)(l
12\/ (mal }
10V rmax ‘
5\/ {max)
“12mA (avg. }

5mA tavg )

. Built-in {absolute accuracy ‘BLSB 8-but successwe aDDroxnmahm
5 bitx1

9 bit imer. hxed gwvision

B bt imer/event counter with an &-bil reload register

B bit nmewevenl counter with a puise penod measuremenl regmer B
8 bl imer with an E-bit reload register T

4|ypes external himer ) of seuall o and nmer?
\level

llevels '1Iev‘els when an mle"upl ns used o TAVBPp mslrucvm \s execui; o
30 -pin shoink plastic moided ow 7
36 -pm shrink plastc molded SOP B
Sv yp ) o
17 SmW typ [ X, ‘GMHz at normal opevahon ’
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PiN DESCRIPTION

‘l v
' Input/
Pin Neme Funclions
= 4 U S I
Voo | Supply volage J Connected 10 +5V power supply.
1
Vas Ground ’ Connected 10 OV powar supply.
-—— e ——— ¢ e - ’, — s e e o —— e ——
Do~0s /O port D ! 1o Each pin functions as an 1-dit unit oulpul or input
I This pont is turned 1o an input ensbled stale when the output Iatch is set 1o “1".
| The autput structure is N-channel open disin.
e e S U S,
Fo~~F3 [ VO ponF Ywvo This port functions as a 4-bnt /O
i E This port is turned Lo an input enabled state when the output taich s set to “1*.
| ! When serial /O 1 used. Fo. F, Fy. and Fy work a5 Saoy. CLK, Sour, 88d S pins, respectively
| ; The output structwee 18 N-channet open drain.
e B
Ko~K, i Anslog lnput pon K | input This port functions as an input 10r A-D converter, and can use as a 2-bil rormal input port
So~S, I 110 port i "o This port functions as a 4-bit input.
i i This port is turned to an inpul enabled state when the output taich is set o ~1"
' i The output structure is N-channet open drain.
—_—e — S
CNTR ! Tuner 170 ! (o] ! This port has an Input lunction for the event count of timer 2 and timer 3, or an Quipul function for the over-
1’ i 1 flow signal of tme: 2 Both of these funclions are selecled by software.
; i | The output structure is N-channel open drain.
! + - e m——— s
? t T - N
INT ' Interrupt input j Input ' Thig is an interrupt inpul pin.
i ;
RESET ‘{ eset input Input | To emer the raset state, this mpm pin must be kepl at a "L" for more than one machine aycie.
i ———— +_..__.-.__ o
inpul | These are 170 pins of internal clock generating circuit.
=wed e = =2 Connect either & ceramic resonator (400KHZ~4MHz) (0 these pins.
! Output .
e (L TV TS -
! This is usually connecied 10 Vs, and supply “L" (OV)
™ is the power wpply input nln 1or the A-D converter.
AVgg Analog vonlpc nput | Tf»s is the power lupply mput pin 1or the A-O converter.
Lo e " i N R S PR,
Ve ; ! Reference voltage input ' This is the reference voltage input pin for the A-D converter
; inpul H

oo
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FUNCTION BLOCK OPERATIONS

PROGRAM MEMORY (ROM)

The memory is a mask ROM of 1024 words X 9 bits, and
stores user-created instruction codes. The ROM is com-
posed of 8 pages, each page consisting of addresses from
0~127. A ROM address map Is shown in Figure 1. Page 2
is a special page used for subroutine calls. A page 2 sub-

routine can be called from an arbitrary page by using a

one-word BM instruction.

Also, by executing a TABPp Instruction (p=4~7), pages 4

~7 can be used as data area. When executing this instruc-

tion, one of the stacks is used.

Page

2{1

To

0817]6{5143|2:110)

1T

LR

F—t-

et

113 .L.L‘

DATA MEMORY (RAM)

This is the memory in which various processing data and
control data are stored. Its size is 64 words X 4 bits (256
bits). One word of RAM is composed of 4 bits. However, bit
processing can be accomplished for the entire memory
area. Figure 2 shows an address map of the RAM. An
address in RAM can be selected by the registers Z, X, and
Y of the data pointer (DP).

File L_Riqmgvuz 1 0 : 1
ma:c-nﬂ Registerx ' 0 1 2 3 | 0 2
R e T = T T
81 number $3121:0321,03210:32103210-321:0
T Ty T T T

i

+
l
1

~

-'ﬂ i

Figl ROM address map

Note : The ROM of M34225M2-XXXSP is composed of 16
pages. By executing a TABPp instruction {(p=12~

15), pages 12~15 can be used as data area.

PROGRAM COUNTER (PC)

This counter is used to spacify a ROM address, and deter-

mines the sequence in which instructions are read from the

ROM. This program counter (PC) consists of 10 bits: the

upper 3 bits (PC,) stand for a ROM page, and the fower 7
bits (PC,) stand for an address. The PC is a pure binary
counter and is incremented each time an instruction is ex-
ecuted. However, when executing a branch instruction,
subroutine call instruction or return instruction, its value
takes that specified by that instruction.

The PC takes the zero address of the next page. after
address 127 of that page is reached.

Note : The program counter (PC) of M34225M2-XXXSP

consists of 11 bits ((PCy,)=4 bits, (PC_) =7 bits).

STACK REGISTERS (SK, SK;, SK; SKj)

When a branch to a subroutine or 10 an interrupt handling
routing is executed, these registers are used 10 temporarily
save the contents of the PC before the branch, and until

control is returned 1o the routine.

Since there are four 10-bit registers (SK), up to four sub-
routine levels can be called. If one of the levels has been
used for execution of an interrupt routine or TABP p instruc-

tion, however, only 3 ievels can be used for subroutines.

The address of the stack register is specified by a stack

pointer.

Note : The stack register (SK) of M34225M2-XXXSP con-

sists of four 11-bit registers.

Fig.2 RAM address map

Note : The digit number in RAM of M34225M2-XXXSP is
composed of 16 digits ((Y)=0~16).

DATA POINTER (DP)

This is a register to specify a RAM address and the bit
location tor 170 port D. The data pointer {DP) is composed
of 7 bits.

Register Z, the most significant bit of the DP, specifies the
RAM file group. the middle 2-bit register {X) specities the
RAM file, and the lower 4-bit register (Y) specifies the
RAM digit. Register Y also specifies the bit location for 1/O
port D.

4-BIT ARITHMETIC AND LOGIC

UNIT (ALUV)

This is a 4-bit arithmetic unit, and consists of a 4-bit addi-
tion unit and its associated logical circuits. This unit per-
forms addition, comparison, bit manipulation, and so on.

REGISTER A (ACCUMULATOR) AND
CARRY FLAG (CY)

Register A is an accumulator exclusively used for computa-
tion. it is composed of 4 bits. The processing of data such
as computation, transfer, exchange, transiormation and 1/0
is executed using mainly this register. The carry flag (cy)
stores the carry from the most signiticant bit of the ALU af-
ter executing an AMC instruction. It can also be used as an
1-bit fiag.

REGISTER B AND REGISTER E

Register B is composed of 4 bits, and can be used for stor-
age of 4-bit data or transfer of B-bit data in conjunction with
register A. Register E is composed of 8 bits, and can be
used for 8-bit data transfer 10 or from register A and B.

KR
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REGISTER D

Register D is composed of 3 bits and in conjunction with
register A, can be used to store a 7-bit ROM address. This
register is used with TABP p instruction execution.

INTERRUPT

The M34225M1-XXXSP has 4 types, 1 level interrupt func-
tion. It is a vector interrupt. Table 1 shows the interrupt
sources and corresponding vector interrupt addresses.

Table 1. Interrupt types and vector Interrupt
addresses

";w."-’up' fypes L . —" Interrupt address
07 mlemupiing conaition |
" When » rising puise ("L"—“H") " Page 1, adoress 0
* or & talting pulse ("W ~-L") is in- |
pul 10 the INT pin (can be
 selectad aither of those wave- |
. _ forma by the register Q)
Timer 1 intetrupt  When the timer 1 is overtiow, o Page 1. address 2
or Sensl 170 miar-  receve or transmit of senal /O
rupt _ is compteted (can be selecied |
' wither ol those inierrupl types by
the register J) _l
) Page 1. address 4

| me.
External inlertupt

Timer 2 mterrupl When the tmet 2 is uv;dlow

An interrupt is executed when one of the interrupting condi-
tions shown in Table 1 above is satistied, and the interrupt
enable fiag INTE is set 1o 1" (INTE ="1" when an El in-
struction is executed, enables the interrupt, and INTE ="0"
when a DI instruction is executed, disables the interrupt.)
While INTE="0", the interrupting condition is not changed,
and an interrupt is executed only when INTE="“1". Then
the priority of the interrupt is the external interrupt, timer 1
or serial 1/0 interrupt and timer 2 interrupt, respectively.

alter the next (main program) instruction address is
saved in one of the stack registers.

(2) Interrupt enable flag (INTE}
The INTE flag is reset to the interrupt disable state.

(3) Skip flag
The skip flag bles the ination of whether to
skip when a skip instruction {or a subsequent skip
instruction) is encountered. This skip flag can access
the stack so when an interrupt occurs the Hiag is avto-
matically saved into the stack and its skip decision
condition is retained.

TIMER/EVENT COUNTER
The timer/event counter can function as four counters
(timers). As shown in Figure 4, It is composed of timer 1,
timer 1 interrupt request flag (1F), timer 2, timer 2 reload
register {register R), timer 2 interrupt request flag (2F).
timer 3, timer 3 overfiow flag (3F), pulse period measure-
ment register {register N), timer 4, timer 4 reload register
(register U), timer /O port, and timer control registers
(registers V, W and Q).
The two timers (timers 1, 2, 3 and 4) are conirolied by the
timer control register.
(1) Timer 1
This is a 9-bit counter, and sets the timer 1 interrupt
request flag (1F) every time the machine cycle count
(500kHz for 2MHz clock frequency) reaches 500 or 20.
The reset and/or operation start and/or counting of the
timer is controlled by the timer control register.
(2) Timer 2
Timer 2 is an 8-bit binary down counter, which has the
timer 2 reload register (register R). The values of timer
2 and register R can be set by executing a T2AB in-

Either interrupting from timer 1 or serial 1/0 is d d
by the bit 1 of the serial 140 mode register (register J).
The cause of each interrupt can be controllad by the soft-
ware. If the interrupt is not executed, interrupting conditions
are tested by skip instruction. Either to execute an interrupt
or execute a skip instruction can be determined by bit 0~2
of the timer controb register (regiater V).
When an interrupt handling program is executed, only one
of the 4 sets of stack registers is nesded to aliowing the
remaining 3 sets of stack registers to used for subroutine
calls. After an interrupt handling program execution is
staried, the values of registers (such as register A or B)
used in the interrupt handling program need to be saved by
the program, and restored with an RT! instruction before re-
turning to the main program. The data pointer (Z, X and ¥)
and carry fiag however, are automatically saved and res-
tored.
When an interrupt is executed, the internal state of the mic-
rocomputer enters the state described below:
(i Program counter

The vector interrupt address, shown in Table 1, is set

Oofh.
Also, the value of timer 2 can be read using a TAB2 in-
struction.
The start/stop of the counter and the selection of the
count sources (the clock osciitating trequency divided
by 4. the overflow signal from timer 1, and an extarnal
signal from the CNTR pin) can be contiolled by the
timer control register (W). Should it overtiow, the timer
2 interrupt request flag (2F) is set and timer 2 obtains
a value from the reload register (R) {auto-reload
function) in order to continue counting.

{3) Timer3
Timer 3 is an 8-bit binary down counter, which has the
pulse period ts register (register N). Tim-

ar 3 is set to FF,s when data is set 10 timer 4, and it
counts the overflow signal from timer 4 of the exiernal
signal. The count source s determined by the timer
control register (Q) . Should it overfiow, the timer 3
overflow flag (3F) is set and timer 3 is set to FFyg in
order to continue counting.

The pulse period measurement register (register N)

S




MITSUBISHI(MICMPTR/MIPRC) &k1IE D WM b2u9423 00L7ub4 57T EENMNITY

MITSUBISHI MICROCOMPUTERS

M34225M1-XXXSP/FP
M34225M2-XXXSP/FP

SINGLE-CHIP 4.BIT CM0S MICROCOMPUTER

(4)

(5)

(6

(%]

G

(9)

latches the contents of timer 3 when the external inter-
rupt request flag is set (“0” to “1"}. The contents of
register N can be read by using a TAB3 instruction.
Timer 4

Timer 4 is an 8-bit binary down counter, which has a
reload register (register U). The values of timer 4 and
register U can be set by executing a T4AB instruction,
and counts the oscillating frequency divided by four.
When it overflows, timer 4 is automatically reloaded
from register U and continues counting.

Timer 170 (CNTR pin)

This is normally an input pin which is selected as the
count source of timer 2 and timer 3 by the timer control
register, otherwise this becomes an output pin for a 1/2
cycle of the timer 2 overflows.

Levels of these ports (*H" or “L") can be tested by ex-
ecution of SNZC instruction.

Timer 1 interrupt request flag (1F)

Timer 2 interrupt request flag (2F)

The timer 1 interrupt request flag (1F) is set every time
timer 1 count reaches 500 or 20, and the timer 2 inter-
rupt request flag (2F) is set every time timer 2 over-
fiows. These flags can be tested by an interrupt or ex-
ecution of skip instruction (SNZ1 or SN22). Whether to
execute an interrupt or execute a skip instruction can
be determined by the timer control register. Each of
these tiemrs interrupt request flags {(1F and 2F) can be
reset by an interrupt or execution of a skip instrucrtion.
Timer 3 overflow flag (3F)

This flag sets every overfiow of timer 3. The testing 3F
flag can be determined by the execution of skip in-
struction (SN23).

The 3F fiag can be reset after skip instruction is ex-
ecuted and the next instruction is skipped.

External interrupt request flag (EXF)

External interrupt request flag is set when the interrupt-
ing conditions are satisfied. This flag is lested by the
execution of interrupt or skip instruction (SNZ20). Either
interrupt or skip instruction is determined by the timer
controt register V. This flag is reset by the execution of
interrupt or skip instruction.

INT pin (interrupt input) level can also be tested by ex-
ecuting the skip instruction (SNZ0). Either testing INT
pin levels or EXF flag is determined by the timer con-
trof register V and Q.

EXF flag cannot be reset if the skip instruction is
selected for the testing of INT pin levels and is ex-
ecuted.

Timer control registers (V, W and Q)

The timer control registers perform the above functions,
and the data is transfered to these registers from regis-
ter A by the TVA, TWA or TQA Instruction. Figure 3
shows the structure of these registers.

)\ 7
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{bit 3)

{bin 0}

Vp { Timer control reguster (Register V)

&

Vy V|V,

Extornal interrupt enabie bit

0 | disable { SN20 instruction is available)

1| enabie (SNZQ instruction is unavaiiable)

Timetr | interrupt enabie bit

0 Tdiublo (SNZ1 instruction is available)

1| enadle (SNZ1 instruction is unavailable)

Timer 2 interrupt engble bit

0 | disable (SNZ2 instruction is availsble)

1_| enable {SNZ2 insiruction is unavailabie)

Timer 1 count start bit

(b 1)

(bit 0}

Tuner control 1egister (Register W)

0 | count stop (reset state) .

1| count stant

Timer 2 count source ion bit

{bit3)

Count source
timer 2 count stop

axismal clock from CNTR pin ~
clock oecillating requency divided by 4 _

overtiow signal from timer 1

(bit 0)

Q; Q, Q. Qg | Timer controt register | Register Q)

3 Pt input bit
Q, | Qp | Input wavetrom
| 0| 0 |laking edge (SN20 instruction is avaiteble for °L" level of INT pin)
[ 1_| fising edge (SNZO instruction 15 avarlable for “H" level of INT pin)
1 | 0| tsung eage (SNZO 13 avaitable for conditon of EXF Nag)
111 [ rising ecge (SNZO instruction is availabls hor congaion of EXF flag)

Timer 1 count step selection bit

G| 20 steps (count the clock oscillating frequency divided by 4)
1 ' 500 steps {count the clock divided by 4
Timer 3 count source ion bit

xieral clock irom CHTA pin
1 | overfiow signal from timer 4

B

Fig.3 Structure of timer control registers (registers V, W, and Q)
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Timer control register V{4,

Timer controi register Q{4

Machine cycle E E B El!

Clock input pin  Xx,,, b8 b0

Timer 1 interrupt

Timer control register W(2)

W.IWo| [Regiater B(a) ] [Register A4 |
TAB2 Jms { rae2

[Timer 2 reicad register R(8) |
Muiti-
pioxer | Count (-2 &0
Timer 2(8} ————w--—-@—- Timer 2 interrupt
Timer i/0 pin CNTR !
& —

M

[Register 8(4) ][ Aegister AL4) |

T4AB E
—

l - - N ;
I‘hmur 4 reload register U{8! -II ot Count b — o0 =
ulti- _l . -
b7 ' 0 soruce _I -
Timer 4(8) -l

plexer

mlse penod measurement register N’E’J
G TG [ e |
L ~
{Register 8 & J[Register A.4° |

Interrupt input pin INT

OK Multi- .___——-—-A—)@———-J—-E Externat interupt
ploxer

. When the imer 1§ overfiow the reload register
sets the value to the imer
{automatic reload function’

Fig.4 Block diagram of imars

ELECTRIC
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SERIAL 1O
The M34225M1-XXXSP houses a clock-synchronous serial
1/Q which can serially receive or send 8-bit data. This se-
rial /O is composed of serial 1/0 register (H and L), serial
170 mode register (J) and a serial 1/0 counter. Each of the
serial 170 register (H and L) are used to transmit 4-bit data.
The serial 170 mode register (J) is used to select the func-
tions denoted by its 4 bits. This serial /O performs data
transfer with the internal CPU by using the data bus, and
with the external CPU by using ports Fo~ F,. Ports Fy~Fy
are not only /O ports, but Fy is also a serial VO receive
ready pin (Spov) . Fy is @ synchronous clock input pin
(CLK), and F, and F, are serial data input/output pins
(Sour. and Su) . The functions of these ports can be
selected by the serial 1/0 mode register.
(1 Serial I/0 regiser (H and L)

The serial 170 register is tor fransforming serial data to

paraliel data. Each of these registers H and L consists

of 4 bits The upper 4 bits of the transmitted data uses

register H and the lower 4 bits, register L. The re-
ceived data is stored but by bit starting trom the high-
est bif (bit 3) of register M, and the transmitted data is
transmitted bit by bit starting from the lowest bit {bit 0)
of register L.

Serial /0 mode register (J)}

This is a 4-bit register used to select the clock source,
or port function, and inmerrupt sources (interrupt from
timer 1 or from serial ¥O) with respect to the serial
1/0.

Serial 170 transmit/receive completion fiag ( SIOF)

This flag is set when the serial data transmit/receive is
completed. This flag can be tested by an interrupt and
the execution of a skip instruction (SZS51). Whether to
enable or disable an interrupt can be decided by the
serial 1/0 mode register.

The SIOF flag is reset, either when an intesrupt is
accepted or after the next instruction is skipped by the
execution of the skip instruction.

]

{3

(bit 3) {bit 0)

Ji 4 4 Jo

Senia! 170 mode register { Register J)

o
| 1

external clock

§ymnvonms t|p€5 _setgc}ton ot .

clock oscillaimg trequency dinided by 8

1

0 N par__ullsi» ports (Ponts F, F,. and F;}. imer 1 nterrupt

3 _S_efgal O port ‘narmlev_ru_pv_t seleclion it

senial 170 ports (CLK. Sour. and Sy ). senat 1/0 interrupt

1

. VD“rpnu-.lla»I pcﬂ !an Fp)

Saoy port selection i _

Sapv port

1

0 Jamaie

Senat 1/0 nlerrupt enable bit

Fig.5 Structure of serisl 11O mode register (register J)
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X pin

. { X} e
. Sapv
FoSaov pin (-

S
Fy/Sour pin Oﬂ

+—

! CLK
F\/CLK pin O_[_?_

Transmit clock

Synchronous circuit

From tmer 1
Timer 1, of
Senal 170 interrupt
:D_ request

|Mse

Fy/Sw pin O Sw

L

Serial I/Q register(8) LSBI
H(4} L

;

Internat dats bus

U

|-

Serial 170 mode register J

Fig.6 Block diagram of serial IO

A-D CONVERSION

A-D conversion can be controlled such that the A-D contro!
circuit controls those registers, etc.. described below. The
start and end of A-D conversion can be recognized by soft-
ware. Figure 8 shows the A-D conversion circuit. The re-
solution of the A-D conversion is 8 bits, its analog input pins

{3} A-D conversion termination flag (ADF)
The A-D conversion termination flag is a 1-bit flag.
When the A-D conversion is finished, this flag is set to
i b
This flag value can be tested by a skip instruction
(SZAD). By executing a skip instruction, the ADF tiag

are Ko~K, and its conversion speed is 36xs (when (X)) is set to 0"
=4MHz). 14: Successive approximation register (registers HA and
(1) A-D control register {C) LA)
The A-D control register (C) is a 2-bit register. One of The result of A-D conversion is stored in the succesive
the two analog inputs is selected according to the approximation registers. HA and LA Registers HA and
combination of bits 0 and 1 of this register. Figure 7 LA are each composed of 4 bits, and can send their
shows the correspondence between the selected ana- data to register A. The upper 4 bits of the B-bit digitat
log input pin and bit 0 or 1. data (resulting from A-D conversion} are stored in reg-
(2) The A-D conversion start instruction (ADST) ister MA, and the tower 4 bits in register LA,
When the ADST instruction is executed, the A-D con-
version begins.
oit1) (it 0)
Ci | Co | A-D conversion control register {Register G}
A-D conversion port selection bil
T T ] C, €, Port
0 0 poik
0 " 1 pork, |

Fig.7 Structure of A-D conversion control regisier (register C)

Amrsueﬂi "
ELECTRIC
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¢ Oata tus 3
A-D conversion
control register C
Ko pin ()
K, pin . A
O
AVys pin Vaer Pin AVpg pin
Fig.8 Block Q of A-D ¢ lon circult
¥O PORT When the processor is reset, its status is as foliows:
it Port D {De~Dg) (1. Address 0 of page 0 is input into the program counter.
This port performs 9-bit I/Q's (SZD, SD, and RD). Its (PC)+0
output has a latch which is capable of manipulating 1- ‘2 interrupt is disabled. (INTE)+0
bit, and the I/0O can be carried out such that register Y (the same as when a DI instruction is executed)
of the data pointer specifies one of the D ports. 3. Registers V and W are set to “0”. (V)0 and (W)+—0

For input. the output latch of the corresponding bits 4.
must be set to “1” The instruction CLD, can set all of  '5
the port D latches to “1".
The output structure of this port is N-channel open
drain.

2 Port F (Fo~F3) ‘6
This porl has a 4-bit output {OFA) and input (I1AF) func-
tion. For input. the output latch for the corresponding 7
bits must be set to “1”.

The output structure of this port is N-channel open &
drain.

3" Pont S(Se~S;) i9:
This port has one B-bit output { OSAB) and two 4-bit in-
puts (IAS).

Register Q is set to “Fyg". (Q)~Fig
External interrupt request flag (EXF), timer 1 intarrupt
request flag {1F), mer 2 interrupt sequest flag (2F),
and timer 3 overflow flag (3F) are all reset.
(EXF)=(1F)=(2F)=(3F)<0
Output latches of ports D, ¥, S and CNTR, are alt setto

e (D)=(F)=(8)=(CNTR)+1
A-D conversion termination flag { ADF) is set to “0".
{ADF)—0
Serial I/0 send/receive completion flag (SIOF) is set
10 “0". (SIQF)—0
Serial Q mode register (register J) and A-D control
register (register C) is set 10 "0". (4)+=0, (C)-0

For input, the output latch tor the corresponding bits CLOCK GENERATING CIRCUIT

must be set 10 “1”. The instruction CLS, can set all of
the port S laiches to “1”.

A clock generating circuit is built into the processor, so if a
caramic resonator is connected to the clock I/Q pins a

The output structure of this port is N-channel open clack signals can be obtained. If the clock signals are input

drain.

from an external circuit, connect tha eclock generating

source to the X,y pin and leave the Xour Pin apen.
RESET FUNCTION Figures 9~ 10 show examples of the circuits.

it an “L” input is supplied to the RESET pin for longer than
one machine cycle, the processor is reset. Alter that, i the
RESET pin is supplied with an “H” input, the program ex-
ecution starts at address 0 of page 0.

2 Aammc'iu“
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1-XXXSP
M34225M1-XXXS Note - Connect the dumping fesis-

tor (Rd) Constants such as
capacitance depend on the
resonators  Use the values
recommended by the re-
sonator manufacture.

Xin

Fig.9 External ceramic resonator clrcult

M34225M1-XXXSP

Xin Xour sv
28 27 U Ll U
Open o

Extemal ¢lock genarating circuit

Fig.10 External clock input clrcuit

DATA REQUIRED FOR MASK ORDERING

Please send the following data for mask orders.

(1) M34225M1-XXXSP/FP or M34225M2-XXXSP/FP mask
confirmation sheet

{2) ROM data - EPROM 3 sets
(Submit three sets of EPROM's with the same data)

(3) Mark specification form for 30P4B

PRECAUTION FOR USE
@ [—N-mes on noise and latch-up

In order to avoid noise and latch-up, connect the following

externat circuit.

1. Connect a bypass capacitor (= 0.1uF) directly be-
tween the Vpp pin and Vgg pin using a heavy wire, and
connect the Vgp pin to the AVpp pin and Vss pin to the
AVsspin.____

@ [[Notes on INT pin]

I the input potarity of the INT pin is changed by the bit 0 of

the register @ {in the software program) care for the fallow-

ing notes:

1. Set the bit 0 of the register V to “0" (@) and the bit 1
of the register Q to 1" (@) before the input polarity of
the INT pin is changed (see Figure 11).

LA 4 0100) e a
TVA
ta 3 001 1y) e o 2

TQA

Fig.11 Example program-1

2. Depending on the input state of the INT pin, the exter-
nal interrupt request flag EXF is set when the input
polarity is ged. Therefore, ste SNZO inst

tion 10 reset the EXF flag after the setting of the regis-
ter Q.

Also, more than one instruction is need before SNZO
instruction (&) (see Figure 12).

T:QA :Set tha value to register Q
NOP B S PIR I TTr 3
SNZ0
NOP
3

Fig.12 Example program-2
@ “Notes on timer 1 |

Wh;H?e count value of timer 1 is changed while it is
counting, the first timing of timer 1 overilow just after the
changing is unsettied. Therefore, change the count value

while timer 1 is stopped (@ ){see Figure 13).

w7

TVA : Timer 1 count stop .—....-- §
LA 6

TOA . Set the new value

LA 1%

TVA ; Timer 1 count start

Fig.13 Example program-3

tong as an external clock inputs, when selected an external
clock as synchronous clock, it must be controlled exter-
nalty.

(When the SST instruction is executed and the serial 10
counter counts eight clocks, the SIOF flag is set 1o “1".)

& { Note on register ¥ !

On M34225M1-XXXSP, when the contents of register Y are
8~15, this microcomputer has no correlative memory area.

At this time, do not use the reading memory instructions
(AM, AMC, SEAM, SZB, TAM, XAM, XAMI, and XAMD).

S s
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INSTRUCTION CODE TABLE

S T T . ; : ' 100001 1000}
\‘ . De~D. 0 mooo 0001:0 00100 00110 0100;0 0101;0 mw 0 011110 1000:0 1001:0 701010 1011f0 1100{0 V101{0 t1IBi0 LI § &
~.\_,.- - SRR R T SR N — 1o )
| H | !
3“'00”%’/“,%/ 00! 04'05{06 [X:] oc;ou,oe‘or 10~17°18~1H
: : . | ! , :
' ' XAM LA UXY ) LXY | Lxy | Ly |
0000 1] TAH 'BMLA ¢ iev . 8
I e i 00,10/ 20!30
: : LXY | LXY | LXY | Lx¥
0001 1 | ea TAL  — 1 l BM | B
S IS B 9,1 ; 1._1 | 3.1
LXY | LY LXY
0010 2 - szs1° — ’ BM , B
—— - 4 - - . 2I12 --1-;2 g - d
i : [ Lxy L)(Y LXY | £XY
oolt . 3 - SZAD' — 8BM | B
o 1. o 0‘3”,3,2@_._3_,3 N
i LXY ' LXY va LLxy :
0100 4 DI RT - } BM , B
. . ) R 0.4 1.4 24 3.4 :
LXY LXY | LXY LXY i
0101 [ El SD SEAn BL | RTS IAS , : i BM . B
S K e 05:185i25:35{
LXY | LXY | LXY ; LXY '
0110 [ RC  — -SEAM BL | RTI ' IAF . } | BM . B
R T i | 0,6 1,6 2.6 3.6 i
: ' XY LXY  UXY . LXY !
om 7 ] SC DEY ~ BL| — @ iAK : : BM i B
I i - B 7. q.7f1.712,7:3,7 :
(¥4 A ‘ LXY . LXY .-
1000 8 - - — *BL TJIA i B [
- . - o - .- . 5
Lz XAMI A
1001 ] —~ T4AB TDA *BL . SST *BMYTALA —
1 9
h v ’ XAMI Al o iy T e Xy :
1010 A | AM TEAB TABE #BL| — THA *smyraBz — : BM | B
L L2 i, 10 10 ]0,10.1,10 2,10 3,10 :
 XAMI A LA LXY ' LXY :
1011 8 |AMC OSAa - =*BL| - TLA'’ *BMUTABS — : : BM ! B
_________ . - I oM 00111, 182,11 8,11
) ) RB . SB XAMD *TABP A LA | LXY ' LXY , LXY - LXY ;
1100 C (Tra CMA — " =xBL *BML|SN, ! ; BM . B
Y i i o0 6 B (12 12 12 10.12 1,12: 2,12 3,12 ! |
! ' RB ' SB XAMD *TABP A . LA | Xy Lxy “ LXY © LXY :
1101 D | - ARAR — sBL *eMiIsNZ2 . BM . B
I NS B B 13 13 3 o, 13 1, 13 2,13/3,13 :
| SN2 RB . SB XAMD *TABP A LA va Lxy ' Ly Lxy :
1mo € | TBA . TAB *BL , , #*BML SNZC BM 8
I S .3 1212 2 1. 14 14 s 014114214314 e
. RE ' SB XAMO *TABP A LA | LXY va AXY XY '
1 F — "TAY . SIC *BL i ! * pmLlsnzo BM! B8
; : 3 i 3 ' 3. 15 © 15 15 {0.15 1.15 2,15 3,15
Note | . The above table shows the e b codes and

3:
4:

D3~Dy stands for ihe lower 4 bits of the machine codes, and Dy~Dy for the upper 5 bits of the machine codes
-word and 2-word instructions, but in this table only

Also, the hexadecimal values of those codes are listed Thers are two instruction types: 1

me cou-s of the first word of each instruction is shown

: Do not use this code

l The second -udl

BL 1 1aaa saaa
BML 1 0 I!II
BA-N}I-F asaaa
aLA 1" ODPP
eMLa opPP
SEA ‘0 Aanpnn
szb 0 0010 ot

* The second word of 2-word instructions are listed below

The BL. BML. and TABP codes marked with a aslerisk are not availsbis with the M34225M1-XXXSP.

The TABP codes markad with two asterisks are nat available with the M34225M2- -XXXSP.

14

&~

BECTRIC
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SYMBOLS
The foliowing notations are used for the following descriptions.
Symbol i Contents Symbol 44_ Contents
A Repgister A (4-pit) x  Hexadecimal varisble
8 Registar B {4-bit) y i Hexadecimal variable
[o] A-D conversion control register C (2-bit) 2z i Hexadecimat variable
D Register D (3-bit) P | Hexadecimat variable
E Register E (B-bit) n ‘ Hexadecimal consiant
H The upper 4 bits of the serial /O register H (4-bit) i | Hexadecimal constant
HA The upper 4 bits of the successive approximation fegis- i i Hexadacimai constant
tor HA (4-bit) Ay Ay A Ag . Binary reprasentation of the register A
J Serial /0 mode register J (4-bit} ‘. {the same as for other registers)
L The lower 4 bita of the serial 1/0 register L {4-bit) - i Direction in which data is transierred
LA The lower 4 bits of the successive approximation regis- (G ‘ The contents of register. memory. eic.
ter LA (4-bt) ¥ ! Exclusive logical OR
N Pulse period measuremant register N {8-bit) - ! Negation or condition of the flag is nak change after the
Q Timer control register O (4-bit) instruction is executed
R Timer 2 reload register (8-bit) M{DP) ~ RAM address which is specilied by data pownier DP
V] Timer 4 reload register U (8-bit) a ; Label 1o show the adoress of ac &s 2. 83 82 &) 8o
\" Timer control register V (4-bit) p.a . Label 10 show the address of & 8: a4 &; 8; & & I the
w Timer controt register W (2-bit) page 2 Py Po
b 3 Register X (2-bit} C f value C+ value x (the same
Y Register Y (4-bit} + as lor other vaiue:
z Register Z (1-bit) x
OP Dats pointer (7-bit}
{consisting of the registers X, Y. and Z)
PC Program counter { 10-bit)
PCn The upper 3 bits of the program counter
PG, The lower 7 bits of the program counter
SK Stack register (10-bitX4) i
SP Stack pointer (2-bit)
cYy Cany fiag
™ Timer 1
T2 Timer 2
T3 Timer 3
T4 Timer 4
1F Timer 1 interrupt requast flag
2F Timar 2 interrupt request iag
aF Timer 3 overflow flag
ADF i A-D conversion completion flag
EXF | External interrupt request fiag
INTE ! interrupt enable flag
INT ! Extarnal interrupt signal
SIOF Serisl 170 transmit/receive compietion fiag
CNTR Timer 17O
D Post O (9-bit)
F | Port F (4-bit)
K ! Port K (2-bit)
s ' pon § (4-bit)
Note | © The M34225M1-XXXSP performs 3 skip by ignoring the next instruction. and by not executing the instruction at the address pointed to by the

contents of the program counter+2
Thersfore, the cycie number does not change, regardiess of whether
However. if TABP, RT, or RTS instruction is skipped. the cycle number becomes ~1"

a skip is generated or not.

KR
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MACHIME INSTRUCTIONS

i

Instruction code LAl I
_— _ Eg é Functions
mew D O Dy Dy D, Dy Dy D, D "exadecims
- ‘na 00 0 0 1 1V v 1 0|0 1t E[V|1[|(A)(B) !
3 [Tea 6 0 0 0 0 1V 1 t 0{0 O E|Vii|(B)A(A)
5 | TAY 000 0 06 1t t 1 1 1o v Fl1]1[(a)em
3 ITYA 0 00 6 0 1 1 0 0{0 0 Cl¥|1[(N(A
¢ | TEAB © 0 0 0 + t 0 1 0{0 1 Ail|1l]|(E~E)—(8)
e i | (Ea~Eo)—(A)
£ tpa 060 0 1 01 00 1/0 2 9 | 11| (D)—(A)
k- . i i
& |TaBe 0 0 0 1 0 + 0 1 010 2 A:1|1|(B)(E~Ea) !
! : ! 1 (A)—(Es~Eq) !
n e :
: 1 i !
LXY x. ¥ ! 0 1 1 X X ¥z ¥2 ¥1 Yoi 0 € Y11 I 1| ()~ x, where x =0~ 3
: ! + |- (Y)—y, where y = 0 ~15 :
. ; x i H !
i ‘ P
¢ i : i | i
: |12z P00 1 0 0 1 0 0 z 0 4 8:1!1!(Z)—z wherez=0, } ;
= ! 1 4+ i !
§ ; } zioy
| I : to | !
2 ooy i0 0 0 0 1 6 0 1 1 6 1 3il|)i(¥—(V)+1
c | i : i l '
. ! , o i
| DEY ‘@ 0 0 6 1 0 1 1 1:0 1 7‘1;1§(v)-(v)—1 ;
! i P
: ; : i i
e — e —— e -— —_ -1 e R
CTAM 0 0 1 1 0 0 1 j, ia 0 6 4 | 1,1 i (A)—(M(DP)) ;
R : + H !
; P 0000, where j=0~3
! | '
O xam S0 0 1 1 0 0 0 j b0 6 il1l1i(ae(MDP)
£ : ; !
] ! f ff O0=00% ), where j = 0~3
§ XAMD | f000 1 1 0 1 1 g d 0 8 ClYITI{A)(M(DP))
5 | | + ! i ;
4 ; ! P 00=00% )
- 1 H
2 ! ! } [ N=(N=1. where j=0~3
s ‘ ! ‘
2 xam {0 6 1 1 0 1 0 fy b|O & 81 1 {(A)-(M(DP))
i . + 1 H
) ! b oo=00v)
; !
] i i (Y)—(¥)4+ 1, where j=0~3
i ! '
[ T s : i
1 tAn 1 0 Vv ! monm g, 0 B Nyl (A)—n, where n =0 ~15 :
! |
]

Arithmetic

operations
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Skip conditions

continuous description

(Y) =9

{Y) =15

l

(y) =15

(Y) =0

; continuous description

Canry
Nag |

[ S e e e e . - e

R B

Detailec description

The contents of register B are transierred to register A
The contents of register A are transietred to register 8
The coments of register Y are transierred to register A
The contents of regisisr A are transierred 1o register ¥

The contenis of register A and register B are transterred o regisier E

The contents of register A are lranstersed to ragisier D

The contents of register £ are transferred o regisier A and register B

ad e = - SO PG U g

: The immediate field value x 1s loaded nto register X. and the immediate held value y 1§ ioaded into register Y

of LXY are written and being execuled. only the first LXY instruction 15 executed. the

. toliowing LXY instructions are all skipped

. The immediate field value 7 15 loaded 1o register 7

i

i

) Tne contents of register ¥ are incramenied by 1 As a result, if the contents of register Y are "0”. the naxt instruclion 18
| skipped.

{
i The contents ol register Y are decremented by t As a resull. il the contents of ragisigr Y are “157, the next mstruction 1s

i
« skipped

After transfernng the contents of M{DP) to registar A. an exclusive logical OR 15 periormed between register X and the im-
. meciate field value j. and the result 18 stored into register X.

After exchanging the contents of M{DP: lo register A an exclusive logical OR 15 pertormed belween register X and the im-

mediate lield value ). and the result is stored mto register X

Ater gxchanging the contents of MLDP! to register A. an exclusive logical OR is perlormed between register X and the im-
" madiate fisld vaiue j. and the result is stored into register X.

Alsc. if the contents of register Y is decremented by 1 and the resuft 15 157, then the next instruction is skipped

After exchanging the contents of M(DP) 1o register A. an exclusive logical OR 1s perlormed between register X and the im-
medrate ligld value j. and the result 1 stored into regisier X

{ Also, if the contents of register ¥ is incremented by 1 and the respit 1s “0° then the nexl instruchon is skipped

The immediate field value n s loaded to register A

ifta i iption of LA i are written and are being execuled. only the first LA mstruclion s executed.

i
i
|
i the toliowing LA instrucions are alt skipped
|
|
i
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'68 R %
e "—Tg g g % Functions
z

P00 9 P 13 (SK(SP))—(MC), (BP)—(8P)+1
! 0 f {PCu)*p
: ©(PCL)—De o~ Dg Ay~ Ao
: ' (B)—(ROM(PC) )7y
i i (M) (ROM{PC) Ja—o
o (BP(SP)—1. (PC)—(SK(SP))
| : ' i whera p=d~7

010 0 A1 (A)(A)H(M(DP)
170 0 B.1 1 {A)—(AHMDR)HCY)
’ (CY)+—carry

n O A n 1 1 . (A)—(A)+n wheren=0~15

11 (CY)=1

v 0 0 7

6 0 0 6:1 1 (CV)-0

10 2 F 1.1 . .(CY)=D7?

0 6 1 C 1 1 {A=(A)

1 0 1 D 11— CY -

b 0 6 C 1 1 (M(DP))—1, wherej=0~3
i

o 0 4 S 1 1 (Mj{DP))~D.where j=0~3
i

o 0 2 i 11 (Mi(OP)=0" wherejm=0~3

2 6 1 1 (A=(m(DP))?
1:0 2 5°2 2 .(A)=n?, wheren=0~15
B

0 8 5.1 1 (R~R—(B), (T2,~T2)—(B)

i (Ry~Rg)=(A), (T23~T2)—(A)
0'o 8 A 1,1 (B)-(T2;,~T2,), (A)—(T2~T2)
too 8 Bt 1 (B)—(N2~T2), (A)-(N23~N2o)

1:0 1 9.1 1 (U~U)—(8), (T4~Ta)=-(8)
' L (4y~Ug)—(A), (Tay~Tde)—(A)
i P (T3,~Ta)—FFye

; g 8 6: 1 ) (V)—(A)

fraernen:, 1
) | Instruction code
i ;
Mnemonc b e —
Toed ', Dy B D By Dd D; O D
e e e+ e
‘TABP p *Note 10 1t 0 0 ' 0 pz
: |
g aM 6 06 0 0 1 0 1
:
§ AMC 6 0 0 @ 0 1 0
g -
®
£
£ An 0 1 0 1V 0 n3 onpom
<
sC 0o 0 0 0 0 0 1V 1
RC .00 0 ¢ 0 0 1
. szC o 0 0 1 0 1 1 1
CMA 6 0 0 0 v 1V 1 0O
RAR o 0 0 0 1 1 1 0O
S8 | o0 1 0 Vv Y o1 |
“
5
@ RBj 6 6 1 ¢ 0 1 1
@
&
& gzpj 6 0D 0O 1| 0 O 0 j
[
& SEAM 000 0 YV 0 0 1 1
2
8 SEAn 0o 0 0 1V 0 6 1 0
E [ 19
3 0 ny ny ny
T2AB ©c 1t 0 0 0 0 1t O
.
g
§  TaB2 ‘p 1 6 0 0O t O 1
5 i
8 TaB3 ‘s + 06 0 O t 0 1
2 ‘vanm lo 0 0 0 ' 1 0 O
;: |
! !
irn fo 1 6 0 0 06 1 1
18
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|
Skip conditions H C':;y Detailed descriphion
|
R A I e
) bt { - Bits 7~4 of the residing 8t the address indicated by regisier A and regisier O (D; Dy Do Ay A; A Ac'. of 8 given page p
! are transferred 1o register B, and bits 3~0 the ROM addresses are transierred to reqister A When this instruction is ex-
; scuted. one of stack register is used
i
- et The contents of M{DP) are added 1o regsster A and the result 1s siored nlo register A
oo
. ‘ on ! The contents of M{DP) and carry fllag CY are added 1o register A and the resultis stored nto regisler A and into carry tiag
v
 overflowss 0 had ‘ The immediate hieid value n 13 added 10 register A and the conlents of carry flag CY are not chanped as a resuil of fhus cal-
; culation Afier the calculation, if the result does nol overflow, the next instruction 1s skipped
- 1 ' Carryflag CY is setto 1
el . 0 x Carry fiag CY is reset t0 0.
(Cy) =0 I - . W the conlents of carry flag CY are “0". the next inslruction s skipped
- - ; The one's complement for regisier A's conlants are slored in register A
bt ’ [17a] ] Register A. including the carry flag CY 15 rotated 1 bit 1o the right

e et

H - — ' The 1-th bit of the contents of MiDP .. which is the bit specified by the immediate fielo vaiue ) 15 setto 1

- .- The j-th bit of the conlents of M: DP . which 1s the bit speciied by Ihe immediate tield value .15 resel to 0

(M} (OP)) =0 - It the j-th bit of the conlents of M:DP .. which is the bit spectfied by ihe immediate lield vatue . 1S "0" the next nstruction
where | = 0~ 3 is skipped
" {{A) =M (DP)) —  Hthe contents of regrster A are equat lo tha contents of M DP | the next nstruction 1s skipped
i
i {(A) = n - il the contents of register A are equal lo the immediate heid value n Ihe next insliuction 1S supped

where n =0 ~15 :
- © =~ Yhe conlents of register A and register B are transterred lo imer 2 and the reload register R
- - The conlents of timer 2 are lransferred to regisier A and register 8
- ; — , The contents of the pulse period measuremeni regisier N are translerred to register A and register B
!
- © = The contenis of register A and register B are transferred to imer 4 and the reload register U And then, the conlents of m-
} wr 3 ars reset 10 “FF ¢

: The contents of regisier A are transferred to the timer control register V

Aa.scmc '
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MITSUBISHI MICROCOMPUTERS

M34225M1.-XXXSP/FP
M34225M2-XXXSP/FP

SINGLE.CHIP 4-BIT CMOS MICROCOMPUTER

P . T
N i [ Instruction code !’6 1%
S Mneme — » ‘—'g gug il Functions
: Nexadecima) | H
et {0 B o o b D, D O °’§ wosion 12 3| »
' I : T -
g ™ fo v 0o 0001 3 1o s 7)1 1 iwew
! :
E 1ToA 0t 6 0 0 0 0 1 Tio 8 311 (@)=
' | i ‘ :
§ 18NZ1 {01 0.0 8 1 1 0 00 8 C}l;!g(iF)-l?,An”okip.(tF)'-O
' H .
E 8Nz 2 16 1 0 0 06 1 1 0 1i0 8 D .19 S{2F)=1 2, Afer skip, (2F) =0
E . ! ‘ ;
= 1SNZ3 /90 0 1 6 1 1 1 00 2 Bl (3F)= 1 7, Atter skip, (3F)~—0
i i i . :
4 S S e
‘Ba V) s & a8 2 & 8t ) 8 a1 PC)— ag ~ 8y '
i + .
: ¢ a !
iBLpa®*Note .0 o ¢ | ;| ¢ Pz 1 Po 0 3 P2 2 (PC,)—p
v ‘ i
§ 1 ! a2 & a, a; a; a, a’'t 8 a: (PCL )~ ag ~ &,
3 : . + ' '
g . LA
£ BAa 0 0 0 0 0 0 0 0 1:0 0 1 2 2 (PC. ) ag~ a, Ay~ Ay
g, : i ; ‘
g - P11 a8 e B o8 B B! 8 al !
a i + .
i @
|
BLApa®*Note "9 o o 9 1 g ¢ ¢ o 0 1 o0 2 2 i (PCu)—p
‘Y 1 a 8 a 0 p, p o p, 1t 8 P (PG @ ~ a, Ay ~ Ay
: +
i a
- BM a ' 0 a &8s a, ay 8, a, 8 ' a a 1 (SK(SP})«(PC), (SP)e(SP)+ )
s (RCW)=2. (PC, ) ag ~ ap
o
T BMLPa*NA 0 0 1 1 1 0 p oo 7 b 2 2 (SK(SP})+~(PG), (SP)e(8F)+ 1
<
H 1 0 a a; a, &y a, a, a.1 a a {(PCu)~ p. (PCL)> a5 ~ ap
8
i .
d BMLApa*Nde 0 0 1 0 1 0 0 0 0 0 5 o 2 2 (SKISP))—(RC), (SP)e(SP)+ 1|
T 0 8 a a 0 p, py pop 1 & P (PCulep. (PG )+ 85~ &, Az~ Ag
AT 00 1 0 00 1 1 B0 46 1 1 (sP)(sPI—1, (PC)+—(SK(SP))
% E g
; '
8 | :
£ (AT 100 1 0 0 0 1 0 0 0 W o4 1 2 (sPr(sP—1, (PC)—(SK(SP))
E i ! : 1
{RTS : 6 0 1 6 0 0 1 0 1 0 4 5 1.2 (SP)~(SP)~1, (PC)=(SK(SP))
. i ! [ |
! NN
s A
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MITSUBISHI MICROCOMPUTERS

M34225M1-XXXSP/FP
M34225M2-XXXSP/FP

SINGLE-CHIP 4-BIT CMOS MICROCOMPUTER

Detaited description

Carnry

Skip conditions fiag

(1F)=1 -

: (2F)m1 -
(3F)=1 -

The contents of register A are transierred to the timer control register W.
The contents of register A are translerred to the timer control regisier Q.
H1F fiag is ~1", the next instruction i3 skipped. After skip, 1F flag is reset (0)
11 2F fiag is "17, the naxt instruction is skipped. Atier skip, 2F flag is roset {0}

11 3F llag is "1", the next instruction is skipped. After skip, 3F fiag is reset (0)

Branch within 8 page: & branch is made to the address & of the current page.

Branch out of a page” a branch is made 10 the address a of page p.

Branch within 8 page. a branch is made to the address. & &s & Ay A; Ay Ao which 15 generaled by replacing the lower 4

bits of address a ol the curren! page with the corresponding bits of register A

Branch within a page’ 8 branch is made to the address. a & 8. A3 A; Ay Ao, Which 18 generated by repiacing the lower 4

bits of address a of page p by the comresponding bits of ragisier A

- |
!

Subroutine call in page 2 the subroutine at address a of page 2 is called

Subroutine catl: the subroutine at address s of page p i$ calied

Subrouting call: the subroutine at acdress. ag 8s & Az Az A, Ao, which is genaratad by replacing ihe lower 4 bits of address

2 of page p with the corresponding bits of register A.

unconditional skip

Control is then raiurned from the interrupt handling routine to the main routine.

of LASLXY NOP

Thote values of dats pointer (X. Y, Z). cary fiag CY. skip status. and the

mode status resume their status immediately belore the interrupt

Control is then relurned trom the subroutine 1o the routine which is called the subroutine

Conirol is then retumed from the subroutine to the routine which is called the subroutine. and the next instruction is uncon-

ditionally akipped.

21
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MITSURISH! MICROCOMPUTERS

M34225M1-XXXSP/FP
M34225M2-XXXSP/FP

SINGLE-CHMIP 4-BIT CMOS MICROCOMPUTER

e T i 1
; Instruction code ® J‘!- i
I 1 . H
et gglgg Funcuons i
' Hexadecimel |
Tea | Dy O Dy Dy D, O3 O O Dy I§ ;
— mon | .
1 |
cLo 6 0 0 0 1 0 0 0 1[0 1 1{1]1|(E)1 i
|
cs 0 6 0 0 1 0 0 1 0[0 1 2|1[1|(8)1 !
]
so 0 0 0 6 1 0 1 0 1[0 1 5]1 {1 [(DI¥)—1, where(¥)=0~8 i
ap 00 0 0 1 0 1 0 0/0 1 4|11 [(DIY))—0, where (V)= 0~8 ‘
§ sz 0 0 0 t 0 0 1t 0 0|0 2 4|22 {DIY))=D?. where (Y)a0~8
3 !
g o001 0101 102z8 | |
$ ! E |
H | | ;
5 losa 1006 0 0 1 1 0 1 110 1 Bl 1 !(S~8)—(A) |
3 1AS (000 1 0 1 0 1 0 10 85 511 [ (A(S~8) i
= oFa lo 1 006 00 1 0 0j0 8 4 1:11(F~A :
Y o0 1 0 1 0 1 1 0la 5 6.1 1 (M=(F
H : ' i
| 1AK lo o 1 0 1t 0 1 1 18 5 7 1 1 HA—K
i sNzZG o v o001 1 1 010 8 E 11 (CNTR)=1?
| ! ‘
| i i !
i l - I _ - _ H B
; i F
H ] H . H
& o 0o 0 0 6 0 1 0 1[0 0 5{1,1 (NTEMI
! i ' ol
Sl {60 008 0 1+ 0 0i0 O 41,1 (INTE)-D
n . v N N t 1
§ ‘snzo S001 0 0 6 1 1 1 10 8 F _1.1.Qm=1:(EXF)=1 7, Atterskip, (EXF)—0
§ , : . : H |
g ' o
5 - : [ Qy=0, Qo= I (INT)meH?
g : |
® ! ' '
g i
= ‘ Q= 0, Qgm0 : (INT)=L?
i |
‘ : o
O A B T
CTam lo 6 1+ © 0 0 0 0 0:0 4 01,1  (A—(H
' I | H H
LTAL 'o 001 0 0 0 0 0 tio 4 1i1:1' =W
; i : i
i PTHA 0 01 01 1 01 0108 5 Al (H—(A)
% i
g L TLA 000 1 8 1 1 0 1 1o s Bl
H i !
3 Toa © 01 0611 0 0 00 5 81 D ha-m :
§ !ssv 9 ¢ 1 0 1 1 00 1'0 8 8.1 . | (SIOF)~- 0, Serial #0 stant
Q lsnazi 0 o 1 66 0 6 t O 'o a4 201 1} (SIOF)=1 2, Atter skip, (SIOF)— 0
5| 1 | l |
3 | L
| | o
. . i
! | P
MITSUBISHI

2 ' e MR
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MITSUBISHI MICROCOMPUTERS

M34225M1-XXXSP/FP
M34225M2-XXXSP/FP

SINGLE-CHIP 4.BIT CMOS MICROCOMPUTER

Skip conditions * tiag Detailea descnption

[ SN

- _— Il Port D is clsared (1) (nigh impedsnce).

- i — i PotSisclesrad (1)(high impedance)

I g One of the ports of port D which is specified by register ¥ is se1 {1)(high impedance.
- - Ons of the ports of port D which is specified by register Y is reset {0}

(D (¥)) =0 =~ i tfone of the ports of port D which 1§ specHied by register Y is “0". the nest instruction 15 skipped.

where (Y) =0-~8 i

-_ — i The contents of register A and regisier 8 are output to the port S.
‘

- - The input 1 the port S is iransferred to register A.

H - — ' The contents of register A are output 10 the port F

i

- - The input from ihe port F are anstered to register A

- —  The input Irom the port K are iransterred 1o register A

(CNTR) =1 - 1 the tavet of the CNTR pin is “"H’. the nexi instruchon 15 siapped
[ — e e e ]
!
i - — The terrupt enabie flag INTE 15 sel 1] to change the stals In which an interrupt 1t enabled
! . i
| - - The interrupt snable fiag INTE is ress! {0} 1o change the siste i which an intertupt is disabled
. (EXF) =1 - When bit 1 of register O (Q,} is “1" : if the EXF tiag 3 ~1°. the next instruction 13 sipped After the skip the EXF flag s re-
" where Q=1 se1 (0}
(INT) =H —  When O, is “0" and bn 0 of register Q {Qo’ 15 17 [ i the leve! of ihe INT pin 1s “H°. Ihe next instruction 1$ skipped

- whete Gy= 0, Qo=
(INT) =L - t When O 18 “0" and Qg is “0” : I he levei of the INT pin 15 "L". the next instruction is skipped

1
! where Q= 0, Qu=0
1

m :
i - R A The contenis of regisier H aie transierred to register A
E — - The contents ol register L are transferrad 10 reqister A
: - Hl " The contents of register Aare transferred o register H
- - , The contents of register A sre transferred 1o register L.
- I - The contents of register A are transferted to register J.
- , - I The SIOF flag is reset (0). and serial 1/0 is staned
{SIOF) =1 ! - If the SIOF flag is “1”. the next instruction is skipped Ahar the skip the SIOF flag 1s reset (0.
!
i

. S »
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MITSUBISHI MICROCOMPUTERS

M34225M1-XXXSP/FP
M34225M2-XXXSP/FP

SINGLE-CHIP 4-81T CMOS MICROGCOMPUTER

T
{-

o 00 0 o1
i
i
i

(e
' I Instruction code i '5!
- i T —EE 5 Functions
N, i
ea . B O Do O B Dy By Dy Dol eee i3
g ToA o1t o 0o 0 0 0 1 ofo &8 2'1i1{C)-(A) _
| :
3 sa0 B o1t 0 0 0 0 1 1o a 3|11 ]|(aADF)=1 7, Atter skip, (ADF)=— 0 :
i +
b |
§ | TAHA o 1 0 0 0 1 0 0 00 8 8|11 (A)(HA) i
S | TALA 70t o 0 0 1t 0 0 1lo 8 91 1(A)-(A)
o ! j i
< | ADST fo v ¢ 0 0 0 0 © 1[0 8 1111 i(ADF)—0,A-D conversion start :
. H .
| ' ;
. NOP ‘0 0 0 0 0 0 O 1 (PCI=(PC)+ 1

# Note © For the M34225M2-XXXSP. the following three instructions difter from the M34225M1-XXXSP.

Poramaler | :
| Instruction cede s is o
: — - — - g 4 Fungtions
Tpea D O D Dy Dy 03 O; D Do ’m'".:‘"" o R °
) ) ) NN :
" TABP p 0 1 0 0 1 p3y pz P Po. O 9 P13 (SK(SP))—(PC), (SP)—(8P)+1
E] § . i : I 1 (PCw)—P
£ : ; (PG, )+~ D, ~ Dg Ay~ A,
[ ! 'l (B)=(ROM(PC))7~s
§‘ i ‘ (M)~ (ROM(PC))3—q
< : i (SP)=(8P)—1, (PC)—{(SK(SP))
: ! " where p=12~15
'BLp.a [0 0 0 1 1 pope P O 3 P:2|2]|(PCw—p ;
, ' [
-E , (VY e m om w8 o8 8 ) 8 B { (PCU™ ag~ 8o
§ | ; S R N
i I H
g . . o
E . BLA P 8 {00 0 0 1 D O O 0;0 1 D!2;2 (PC-p
|
& | V1 B & & B P2 B Do;‘ R R L e
o
i i . ! : I
: ; o ' |
£ (BMLpa P00 1 1 1 ps me o melO 7 P.2 S 2 (SKISP))=—(PT), (SP)—(SP)+ 1
0 | | . ! :
Eét iV 0 a2 a & m & loi' s l‘ i {PCulep, (PCL} s~ mo
§g | BMLA p. a 10 0 1 0 % D 0 0 0[0 3 0 2!2 (SKISP)~(PC) (SP)—(SPI+1
§% [
3 !l 0 & & a Py P2 B Po!' a P! CPC) D, (PO B 20 Ay As
i i

24
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MITSUBISHI MICROCOMPUTERS

M34225M1-XXXSP/FP
M34225M2-XXXSP/FP

SINGLE-CHIP 4-BIT CMOS MICROCOMPUTER

Skip conditions c':;’ Detailed description

- - The contents of register A w'vum-mo 1o register C.
(ADF)= - | the ADF fiag is ~17, the next instruction is skippad. After the skip, the ADF tlag is reset {0).
- - The contenmts of register HA are transferred 10 register A
- - The conlents of regisier LA are transferred la cagister A
b - Yhe AOF fiag is resel (0), and A-D conversion is saned
- - No operation.
" Carry
Skip conditions tisg Detaied description

Bits 7~4 of the residing al the address indicated by register A and register D, (Dz Dy Og Ay Az Ay Ag). of & given page p
are Uiansferrad 10 register B. and bits 3~0 the AOM addresses are transierred o register A. When this insteuction is ax-

acuted, one of stack register is used.

Branch out of 8 page: 8 branch is made to the address a ol page p.

Branch out of a page: a branch is made 1o the address aeastaArAzA\Ag Whith is generated by replacing the lower 4 bits of

sddrats a of page p by the corresponding bits of register A

Subroutine call: the subroutine al address a ol page p 1s calied.

Subroutine call: the subroutine at adaress. asdsteAiAzA Ao which is generated by replacing the lower 4 bits of address & of

page p with the corresponding bits of register A.

S .
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MITSUBISHI MICROCOMPUTERS

M34225M1-XXXSP/FP
M34225M2-XXXSP/FP

SINGLE-CNIP 4-BIT CMOS MICROCOMPUTER

ABSOLUTE MAXIMUM RATINGS

P ] . , .G i Ratings _unet |
; Supoly valtage _. . i i —0.3~7 v
Suppty voliage for A-D o ‘ : =0.3~7 v
mputvoltage Xew h__:" D ~0.3~Vpp+0.3 v

Timput vottage Poris F INT, CNTR, RESET

e T SbaAVes#03 v
e e e e TR VE0 3 v
' =0.3~1_ v

- Output transistors cut-off

" M225MIM2XRRSP ,r.-zs!:
MIZ2SMI/M2XKXFP - Tam25C

tIQP_L - Op'r.hng-lumnmure
Totg - Storage temperalure

AECOMMENDED OPERATING CONDITIONS (7, = —20~85¢C)

Symbol Paramater Conditions

Supplv volage

vo:_ag; outpm é;gr;c!liPons o. s

|o;.(avg verage output cusrent Posts F CNTR‘AA A» A _ - . B ) o i 5 mA |
{ Xon) Ciock oscdlaing Irequency 0.4 4 MH2z

ELECTRICAL CHARACTERISTICS (T4~ —20~85C. Voo=t.5~5.5V)

Symbol Patometer : Test condtions
Voo | UouputvotagePonsF.ONTR T Clpmsma
Voo . L7 output volisge Ports 5.0 lm-limk o

e input curcent Pontg 8. 0

" snput custent Port K

lozm - OmpmcunmlucﬁPan - T Vomlov
_lozn _Output curent st of Ponts D. § T “’“_ ~7 \7‘,:13{: o
Ci____ toputcapactance _ S jo— Tamz
y curent o . . JR!.;\-AMHz #l norma operation 35 @ 7.5 - mA_ |
o HinputvolegeVaer L MmSY e e e — 1 mA
taoo Supply current for A-O 0 A-D conversion o : T .5 mA -

25 : )‘msmsu
A ELECTRIC
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MITSUBISHI MICROCOMPUTERS

M34225M1-XXXSP/FP
M34225M2-XXXSP/FP

SINGLE-CHIP 4-BIT CMOS MICROCOMPUTER

A-D COVERTER CHAHACTER'S"CS (Vpo"=AVpp=4. 5~5. 5V, Vggm AV =0V, Ta= —~20~85C. unless otherwise noted)

Limits

Symbol Paramaeter | o _T'“imji“ Tam T Ty, v . Unit
— " Resolution 1 o : 8 bits
— 1 Mosolule accuracy Voo™ AVop=VYaee=5. 12V : *3 LS8
Riappen | Ladder resistance value H R o 5 . kQl
_toowv | Conversion time o [ MR dMHz J— 36 uh
| Vaer 1 Reterance input vollage D : AVoo \
Via T analog input voltage [V v
BASIC TIMING DIAGRAM
Machie cycls Mi M+ 1
Parsmater Pin name State T T, T2 Ts l Ta
: !
Ciock ¥ I J | i
|
Port D output | Do~Da . : X
i : ; ‘ !
PotDipst | Do~Da g P X X i
i ‘ ‘
! Fg~F, : ; : 4X
Ports F. S outpul | So~8s
Lo~k ; ;
o™Fs o
Pots F. K, S input | Ko~K, i C X X ]
§~5, :
N i "
Interrupt input INT x— i )( ><
CNTR input CNTR X ] X X
CNTR output CNTR 1
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MITSUBISHL MICROCOMPUTERS

M3422SM1.XXXSP/FP
M34228M2-XXX8P/FP

_SINGLE-QWIP &N‘ CMOS Mi@l%ﬁ”ﬂ“ﬁi

30R4B l Plastic 30pin 400mit SOP o pimension in mm

«0s
.52

. i
feinlnlalalulalnlelolololalolol

}o o

“_U’Uuuuﬁuuuuuuuuu
U 15

§ SMaX

2.8MIN

36P2R | Plastic 3@pin 450mil SSOP pimensien i mm |

Inmnmnnanea

Of i
o o _

—

2

a " Tlo. a0 a
0.820.15
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