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WORKING  STANDARDS  FOR  PREVENTING  BREAKAGE  OF  SEMICONDUCTORS
1.  Scope

The  standards  provide  for  items  to  be  generally  observed  in  carrying  and  handling  semiconductors  in  

relative  manufactures  during  maintenance  and  handling  thereof.  (They  apply  the  same  to  handling  of  

abnormal  goods  such  as  rejected  goods  being  returned.)

2.  Object  parts

(1) Microcomputer

(2) Integrated  circuits  (I.C.)

(3) Field  effective  transistor  (F.E.T.)

(4) P.C.  boards  or  the  like  to  which  the  parts  mentioned  in  (1)  and  (2)  of  this  paragraph  are  equipped.

3.  Items  to  be  observed  in  handling

(1) Use  a  conductive  container  for  carrying  and  storing  of  parts.  (Even  rejected  goods  should  be  handled  in

the  same  way.)

(2) When  any  part  is  handled  uncovered  (in  counting,  packing  and  the  like),  the  handling  person  must  

always  use  himself  as  a  body  earth.  (Make  yourself  a  body  earth  by  passing  one  M  ohm  earth  

resistance  through  a  ring  or  bracelet.)

(3) Be  careful  not  to  touch  the  parts  with  your  clothing  when  you  hold  a  part  even  if  a  body  earth  is  

being  taken.

(4) Be  sure  to  place  a  part  on  a  metal  plate  with  grounding.

(5) Be  careful  not  to  fail  to  turn  off  power  when  you  repair  the  printed  circuit  board.    At  the  same  time,  

try  to  repair  the  printed  circuit  board  on  a  grounded  metal  plate.

HITACHI IC401TH1 ,188UV

Fig.  1  Conductive  container

A  conductive  polyvinyl  bag

IC

IC

Conductive  sponge

Fig.  2  Body  earth

Body  earth  (Elimik  conductive  band)

Clip  for  connection  with

a  grounding  wire

1MΩ
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(6) Use  a  three  wire  type  soldering  iron  including  a  grounding  wire.

Fig.4  Grounding  a  solder  iron

Use  a  high  insulation  mode  (100V, 10MΩ or  higher)  when  ordinary  iron  is  to  be  used.

(7) In  checking  circuits  for  maintenance,  inspection,  or  some  others,  be  careful  not  to  have  the  test  probes  

of  the  measuring  instrument  short  circuit  a  load  circuit  or  the  like.

Bare  copper  wire  (for  body  earth)
Metal  plate  (of  Al.  stainless  steel,  etc.)

Working  table

Resistor  1MΩ(1/2W)

Earth  wire

Staple

Fig.3  Grounding  of  the  working  table

soldering  iron

Grounding  wire

Screw  stop  at  the  screwed  

part  using  a  rag  plate
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1. In  quiet  operation  or  stopping  the  running,  its  heard  slight  flowing  noise  of  
refrigerant  in  the  refrigerating  cycle  occasionally,  but  this  noise  is  not  abnormal  
for  the  operation.

2. When  it  thunders  near  by,  it  is  recommend  to  stop  the  operation  and  to  
disconnect  the  power  cord  plug  from  the  power  outlet  for  safety.

3. The  room  air  conditioner  dose  not  start  automaticaly  after  recovery  of  the  
electric  power  failure  for  preventing  fuse  blowing.    Re-press  START / STOP  
button  after  3 minutes  from  when  unit  stopped.

4.  If  the  room  air  conditioner  is  stopped  by  adjusting  thermostat,  or  missoperation,  
and  re-start  in  a  moment,  there  is  occasion  that  the  cooling  and  heating  
operation  does  not  start  for  3 minutes,  it  is  not  abnormal  and  this  is  the  result  
of  the  operation  of  IC  delay  circuit.    This  IC  delay  circuit  ensures  that  there  is  
no  danger  of  blowing  fuse  or  damaging  parts  even  if  operation  is  restarted  
accidentally.

5. This  room  air  conditioner  should  not  be  used  at  the  cooling  operation  when  the  
outside  temperature  is  below  –10˚C  (14˚F).

6. This  room  air  conditioner  (the  reverse  cycle)  should  not  be  used  when  the  
outside  temperature  is  below  –15˚C  (5˚F).

    If  the  reverse  cycle  is  used  under  this  condition,  the  outside  heat  exchanger  is  
frosted  and  efficiency  falls.

7. When  the  outside  heat  exchanger  is  frosted,  the  front  is  melted  by  operating  
the  hot  gas  system,  it  is  not  trouble  that  at  this  time  fan  stops  and  the  vapour  
may  rise  from  the  outside  heat  exchanger.

CAUTION
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MODEL

FAN  MOTOR

FAN  MOTOR  CAPACITOR

FAN  MOTOR  PROTECTOR

COMPRESSOR

OVER  HEAT  PROTECTOR

OVERLOAD  RELAY

FUSE  (for  MICRO  COMPUTER)

POWER  RELAY,  STICK  RELAY

POWER  SWITCH

TEMPORARY  SWITCH

SERVICE  SWITCH

TRANSFORMER

VARISTOR

NOISE  SUPPRESSOR

THERMOSTAT

REFRIGERANT  CHARGING  VOLUME

(R410A)

UNIT

PIPES
(MAX. 20m)

SPECIFICATIONS        

REMOTE  CONTROL  SWITCH  (LIQUID CRYSTAL) YES NO

RAF-50RPA

25W (DC35V)

NO    

NO    

NO    

NO    

YES    

NO    

NO    

NO    

NO   

YES (IC)   

RAC-50FPA

47W (DC380V)

YES    

YES    

3A

G4A-1A

NO    

YES    

NO    

450NR

NO    

NO    

WITHOUT  REFRIGERANT  BECAUSE  COUPLING

IS  FLARE  TYPE.
 

NO    

NO    

NO    

1,250g

ASG133CDMB7AT

 MIN. 5m)
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above 200mm
above 100mm

above 200mm

( )above 50 mm when 
installed on the 
ceiling of balcony

 The refrigerating machine oil is easily affected by moisture. Use caution 
to prevent water from entering the cycle.

 The difference in height between the indoor and outdoor unit should 
be kept below 10m. 

 The connecting pipe, no matter big or small, should all be insulated 
with insulation pipe and then wrapped with vinyl tape. (The insulator 
will deteriorate if it is not wrapped with tape.)

Inner diameter ø16mmThe connection of insulated drain hose.

Please use insulated drain hose for the indoor 
piping (commer cial product).

For outdoor unit installation, allow at least 2 sides of 

M
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0m
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um
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ip

e 
le

ng
th

 5
m

[Indoor unit installation]

Direction of Piping

different directions: direct rear piping, 
right downward piping and right 
sideways piping.

Above 100mm

Above 150mm

Above 200mm

(Procure locally)

Be sure to completely 
seal any gap with putty.

Drain pipe
Must be installed separately.
Insulate indoor part of pipe to 
prevent condensation.

The indoor piping should be 
insulated with the enclosed 
insulation pipe. (If the insulator 
is insufficient, please use 
commercial products.)

Plug

Figure showing the installation of lndoor and Outdoor unit

APF  05-CAR/AR 05-FAR   LEDOM P

above 50mm

above 200mm

7

The clearances of the unit from
top, left, right and fro t are

specified in figure below. At 

least three of the above sides 
must be open air.

n
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P

) 
bu

tto
n.

 H
ea

tin
g 

op
er

at
io

n 
st

ar
ts

 w
ith

 
a 

be
ep

. 
P

re
ss

 t
he

 b
ut

to
n 

ag
ai

n 
to

 s
to

p 
op

er
at

io
n.

 
D

ur
in

g 
A

U
T

O
 f

an
, 

th
e 

fa
n 

sp
ee

d 
au

to
m

at
ic

al
ly

 c
ha

ng
es

 a
s 

be
lo

w
:

  
 

W
he

n 
th

e 
di

ffe
re

nc
e 

be
tw

ee
n 

ro
om

 te
m

pe
ra

tu
re

 a
nd

 s
et

tin
g 

te
m

pe
ra

tu
re

 
is

 l
ar

ge
, 

fa
n 

st
ar

ts
 t

o 
ru

n 
at

 H
I 

sp
ee

d.
 

A
fte

r 
ro

om
 t

em
pe

ra
tu

re
 r

ea
ch

es
 t

he
 p

re
se

t 
te

m
pe

ra
tu

re
, 

fa
n 

sp
ee

d 
w

ill
 b

e 
ch

an
ge

d 
to

 l
ow

er
 s

pe
ed

 t
o 

ob
ta

in
 o

pt
im

um
 r

oo
m

 t
em

pe
ra

tu
re

 
co

nd
iti

on
 f

or
 n

at
ur

al
 h

ea
lth

y 
he

at
in

g.

S
TA

R
T

S
TO

P

 D
ef

ro
st

in
g

D
ef

ro
st

in
g 

w
ill

 b
e 

pe
rf

or
m

ed
 a

bo
ut

 o
nc

e 
an

 h
ou

r 
w

he
n 

fr
os

t 
fo

rm
s 

on
 t

he
 h

ea
t 

ex
ch

an
ge

 o
f 

th
e 

ou
td

oo
r 

un
it,

 
fo

r 
5~

10
 m

in
ut

es
 e

ac
h 

tim
e.

D
ur

in
g 

de
fr

os
tin

g 
op

er
at

io
n,

 t
he

 o
pe

ra
tio

n 
la

m
p 

bl
in

ks
 i

n 
a 

cy
cl

e 
of

 3
 s

ec
on

ds
 o

n 
an

d 
0.

5 
se

co
nd

 o
ff.

T
he

 m
ax

im
um

 t
im

e 
fo

r 
de

fr
os

tin
g 

is
 2

0 
m

in
ut

es
.

(I
f 

th
e 

pi
pi

ng
 l

en
gt

h 
us

ed
 i

s 
lo

ng
er

 t
ha

n 
us

ua
l, 

fr
os

t 
is

 l
ik

el
y 

to
 f

or
m

.)

1 2 3

 
In

 o
rd

er
 t

o 
m

ai
nt

ai
n 

re
lia

bi
lit

y 
of

 th
e 

de
vi

ce
, p

le
as

e 
us

e 
th

is
 d

ev
ic

e 
w

he
n 

ou
td

oo
r 

te
m

pe
ra

tu
re

 is
 a

bo
ve

 -
15

°C
. 

 
(A

U
T

O
) 

 
(H

IG
H

) 
 

(M
E

D
) 

 
(L

O
W

) 
 

(S
IL

E
N

T
) 

 A
s 

th
e 

se
tti

ng
s 

ar
e 

st
or

ed
 in

 th
e 

m
em

or
y 

of
 th

e 
re

m
ot

e 
co

nt
ro

lle
r,

 y
ou

 o
nl

y 
ha

ve
 t

o 
pr

es
s 

th
e 

  
 (

S
TA

R
T

/S
T

O
P

) 
bu

tto
n 

ne
xt

 t
im

e.

H
ow

ev
er

, i
f t

he
 in

do
or

 u
ni

t i
s 

co
nn

ec
te

d 
to

 m
ul

ti 
ty

pe
 o

ut
do

or
 u

ni
t, 

th
e 

m
ax

im
um

 ti
m

e 
fo

r 
de

fr
os

tin
g 

is
 1

5 
m

in
ut

es
.
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AU
TO

M
AT

IC
 O

PE
RA

TI
ON

T
he

 d
ev

ic
e 

w
ill

 a
ut

om
at

ic
al

ly
 d

et
er

m
in

e 
th

e 
m

od
e 

of
 o

pe
ra

tio
n,

 H
E

A
T

 o
r 

C
O

O
L 

de
pe

nd
in

g 
on

 t
he

 c
ur

re
nt

 
ro

om
 t

em
pe

ra
tu

re
. 

T
he

 s
el

ec
te

d 
m

od
e 

of
 o

pe
ra

tio
n 

w
ill

 c
ha

ng
e 

w
he

n 
th

e 
ro

om
 t

em
pe

ra
tu

re
 v

ar
ie

s.
 

H
ow

ev
er

, 
th

e 
m

od
e 

of
 o

pe
ra

tio
n 

w
ill

 n
ot

 c
ha

ng
e 

w
he

n 
in

do
or

 u
ni

t 
is

 c
on

ne
ct

ed
 t

o 
m

ul
ti 

ty
pe

 o
ut

do
or

 u
ni

t.

VA
RI

OU
S 

FU
NC

TI
ON

S

 A
ut

o 
Re

st
ar

t 
Co

nt
ro

l

 
If 

th
er

e 
is

 a
 p

ow
er

 f
ai

lu
re

, 
op

er
at

io
n 

w
ill

 b
e 

au
to

m
at

ic
al

ly
 r

es
ta

rt
ed

 w
he

n 
th

e 
po

w
er

 is
 r

es
um

ed
 w

ith
 p

re
vi

ou
s 

op
er

at
io

n 
m

od
e 

an
d 

ai
rf

lo
w

 d
ire

ct
io

n.
 

(A
s 

th
e 

op
er

at
io

n 
is

 n
ot

 s
to

pp
ed

 b
y 

re
m

ot
e 

co
nt

ro
lle

r.)
 

If 
yo

u 
in

te
nd

 n
ot

 t
o 

co
nt

in
ue

 t
he

 o
pe

ra
tio

n 
w

he
n 

th
e 

po
w

er
 i

s 
re

su
m

ed
, 

sw
itc

h 
of

f 
th

e 
po

w
er

 s
up

pl
y.

 
W

he
n 

yo
u 

sw
itc

h 
on

 t
he

 c
irc

ui
t 

br
ea

ke
r, 

th
e 

op
er

at
io

n 
w

ill
 b

e 
au

to
m

at
ic

al
ly

 r
es

ta
rt

ed
 w

ith
 p

re
vi

ou
s 

op
er

at
io

n 
m

od
e 

an
d 

ai
r 

flo
w

di
re

ct
io

n.
 

N
ot

e:
 1

. 
If 

yo
u 

do
 n

ot
 r

eq
ui

re
 A

ut
o 

R
es

ta
rt

 C
on

tr
ol

, 
pl

ea
se

 c
on

su
lt 

yo
ur

 s
al

es
 a

ge
nt

.
 

 
2.

 A
ut

o 
R

es
ta

rt
 C

on
tr

ol
 i

s 
no

t 
av

ai
la

bl
e 

w
he

n 
Ti

m
er

 o
r 

S
le

ep
 T

im
er

 m
od

e 
is

 s
et

.

P
re

ss
 t

he
 M

O
D

E
 s

el
ec

to
r 

bu
tto

n 
so

 t
ha

t 
th

e 
di

sp
la

y 
in

di
ca

te
s 

th
e 

 
(A

U
T

O
) 

m
od

e 
of

 o
pe

ra
tio

n.

W
he

n 
A

U
T

O
 h

as
 b

ee
n 

se
le

ct
ed

, 
th

e 
de

vi
ce

 w
ill

 a
ut

om
at

ic
al

ly
 

de
te

rm
in

e 
th

e 
m

od
e 

of
 o

pe
ra

tio
n,

 H
E

A
T

 o
r 

C
O

O
L 

de
pe

nd
in

g 
on

 
th

e 
cu

rr
en

t r
oo

m
 te

m
pe

ra
tu

re
.  

H
ow

ev
er

 th
e 

m
od

e 
of

 o
pe

ra
tio

n 
w

ill
 

no
t 

ch
an

ge
 w

he
n 

in
do

or
 u

ni
t 

is
 c

on
ne

ct
ed

 t
o 

m
ul

ti 
ty

pe
 o

ut
do

or
 

un
it.

 
If 

th
e 

m
od

e 
au

to
m

at
ic

al
ly

 s
el

ec
te

d 
by

 t
he

 u
ni

t 
is

 n
ot

 s
at

is
fa

ct
or

y,
 

m
an

ua
lly

 c
ha

ng
e 

th
e 

m
od

e 
se

tti
ng

 (
H

E
A

T,
 D

E
H

U
M

ID
IF

Y,
 C

O
O

L 
or

 F
A

N
).

P
re

ss
 t

he
 

 (
FA

N
 S

P
E

E
D

) 
bu

tto
n 

to
 s

el
ec

t 
A

U
T

O
, 

H
I, 

M
E

D
, 

LO
W

 o
r 

S
IL

E
N

T.

P
re

ss
 t

he
 

 (
S

TA
R

T
/S

T
O

P
) 

bu
tto

n.
O

pe
ra

tio
n 

st
ar

ts
 w

ith
 a

 b
ee

p.
P

re
ss

 t
he

 b
ut

to
n 

ag
ai

n 
to

 s
to

p 
op

er
at

io
n.

S
et

 t
he

 d
es

ire
d 

ro
om

 t
em

pe
ra

tu
re

 w
ith

 t
he

 T
E

M
P

E
R

A
T

U
R

E
 b

ut
to

ns
 

(t
he

 d
is

pl
ay

 i
nd

ic
at

es
 t

he
 s

et
tin

g)
.

T
he

 t
em

pe
ra

tu
re

 s
et

tin
g 

an
d 

th
e 

ac
tu

al
 r

oo
m

 t
em

pe
ra

tu
re

 m
ay

 v
ar

y 
de

pe
nd

in
g 

on
 c

on
di

tio
ns

.

S
TA

R
T

S
T

O
P1 32

S
et

 t
he

 d
es

ire
d 

FA
N

 S
P

E
E

D
 w

ith
 t

he
 

 (
FA

N
 S

P
E

E
D

) 
bu

tto
n 

(t
he

 
di

sp
la

y 
in

di
ca

te
s 

th
e 

se
tti

ng
).

 
(A

U
T

O
) 

 
(H

IG
H

) 
 

(M
E

D
) 

 
(L

O
W

) 
 

(S
IL

E
N

T
) 

 
A

s 
th

e 
se

tti
ng

s 
ar

e 
st

or
ed

 i
n 

th
e 

m
em

or
y

 t
he

 r
em

ot
e 

co
nt

ro
lle

r, 
yo

u 
(S

TA
R

T
/S

T
O

P
) 

bu
tto

n 
ne

xt
 t

im
e.

on
ly

 h
av

e 
to

 p
re

ss
 t

he
 o

f

12
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CO
OL

IN
G 

OP
ER

AT
IO

N

U
se

 th
e 

de
vi

ce
 fo

r 
co

ol
in

g 
w

he
n 

th
e 

ou
td

oo
r 

te
m

pe
ra

tu
re

 is
 -

10
~

43
°C

.
If 

in
do

or
s 

hu
m

id
ity

 is
 v

er
y 

hi
gh

 (
80

%
),

 s
om

e 
de

w
 m

ay
 fo

rm
 o

n 
th

e 
ai

r 
ou

tle
t g

ril
le

 o
f t

he
 in

do
or

 u
ni

t.

P
re

ss
 t

he
 M

O
D

E
 s

el
ec

to
r 

bu
tto

n 
so

 t
ha

t 
th

e 
di

sp
la

y 
in

di
ca

te
s 

 
(C

O
O

L)
.

S
et

 th
e 

de
si

re
d 

FA
N

 S
P

E
E

D
 w

ith
 th

e 
 (F

A
N

 S
P

E
E

D
) b

ut
to

n 
(t

he
 

di
sp

la
y 

in
di

ca
te

s 
th

e 
se

tti
ng

).

  S
et

 th
e 

de
si

re
d 

ro
om

 te
m

pe
ra

tu
re

 w
ith

 th
e 

T
E

M
P

E
R

A
T

U
R

E
 b

ut
to

ns
 

(t
he

 d
is

pl
ay

 in
di

ca
te

s 
th

e 
se

tti
ng

).

T
he

 te
m

pe
ra

tu
re

 s
et

tin
g 

an
d 

th
e 

ac
tu

al
 ro

om
 te

m
pe

ra
tu

re
 m

ay
 v

ar
y 

de
pe

nd
in

g 
on

 c
on

di
tio

ns
.

P
re

ss
 th

e 
 (

S
TA

R
T

/S
T

O
P

) 
bu

tto
n.

 C
oo

lin
g 

op
er

at
io

n 
st

ar
ts

 w
ith

 a
 

be
ep

. P
re

ss
 th

e 
bu

tto
n 

ag
ai

n 
to

 s
to

p 
op

er
at

io
n.

 T
he

 c
oo

lin
g 

fu
nc

tio
n 

do
es

 n
ot

 s
ta

rt
 if

 t
he

 t
em

pe
ra

tu
re

 s
et

tin
g 

is
 h

ig
he

r 
th

an
 t

he
 c

ur
re

nt
 

ro
om

 te
m

pe
ra

tu
re

 (
ev

en
 th

ou
gh

 th
e 

 (
O

P
E

R
A

T
IO

N
) 

la
m

p 
lig

ht
s)

. 
T

he
 c

oo
lin

g 
fu

nc
tio

n 
w

ill
 s

ta
rt

 a
s 

so
on

 a
s 

us
er

 s
et

 t
he

 t
em

pe
ra

tu
re

 
be

lo
w

 th
e 

cu
rr

en
t r

oo
m

 te
m

pe
ra

tu
re

.

A
s 

th
e 

se
tti

ng
s 

ar
e 

st
or

ed
 in

 th
e 

m
em

or
y 

of
 th

e 
re

m
ot

e 
co

nt
ro

lle
r, 

yo
u 

on
ly

 
ha

ve
 to

 p
re

ss
 th

e 
 (

S
TA

R
T

/S
T

O
P

) 
bu

tto
n 

ne
xt

 ti
m

e.

D
ur

in
g 

A
U

T
O

 fa
n,

 th
e 

fa
n 

sp
ee

d 
au

to
m

at
ic

al
ly

 c
ha

ng
es

 a
s 

be
lo

w
:

 
 

W
he

n 
th

e 
di

ffe
re

nc
e 

be
tw

ee
n 

ro
om

 te
m

pe
ra

tu
re

 a
nd

 s
et

tin
g 

te
m

-
pe

ra
tu

re
 is

 la
rg

e,
 fa

n 
st

ar
ts

 to
 r

un
 a

t H
I s

pe
ed

.
 

A
fte

r 
ro

om
 te

m
pe

ra
tu

re
 r

ea
ch

es
 th

e 
pr

es
et

 te
m

pe
ra

tu
re

, f
an

 s
pe

ed
 

w
ill

 b
e 

ch
an

ge
d 

to
 lo

w
er

 s
pe

ed
 to

 o
bt

ai
n 

op
tim

um
 r

oo
m

 te
m

pe
ra

tu
re

 
co

nd
iti

on
 fo

r 
na

tu
ra

l h
ea

lth
y 

co
ol

in
g.

S
TA

R
T

S
T

O
P

1 3

 
(A

U
T

O
) 

 
(H

IG
H

) 
 

(M
E

D
) 

 
(L

O
W

) 
(S

IL
E

N
T

) 
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DE
HU

M
ID

IF
YI

NG
 O

PE
RA

TI
ON

 D
eh

u
m

id
if

yi
n

g
 F

u
n

ct
io

n

W
he

n 
th

e 
ro

om
 t

em
pe

ra
tu

re
 i

s 
hi

gh
er

 t
ha

n 
th

e 
te

m
pe

ra
tu

re
 s

et
tin

g:
 T

he
 d

ev
ic

e 
w

ill
 d

eh
um

id
ify

 t
he

 
ro

om
, r

ed
uc

in
g 

th
e 

ro
om

 te
m

pe
ra

tu
re

 to
 th

e 
pr

es
et

 le
ve

l.
W

he
n 

th
e 

ro
om

 t
em

pe
ra

tu
re

 is
 lo

w
er

 t
ha

n 
th

e 
te

m
pe

ra
tu

re
 s

et
tin

g:
 D

eh
um

id
ify

in
g 

w
ill

 b
e 

pe
rf

or
m

ed
 a

t 
th

e 
te

m
pe

ra
tu

re
 s

et
tin

g 
sl

ig
ht

ly
 lo

w
er

 th
an

 th
e 

cu
rr

en
t r

oo
m

 te
m

pe
ra

tu
re

, r
eg

ar
dl

es
s 

of
 th

e 
te

m
pe

ra
tu

re
 

se
tti

ng
. 

 

T
he

 p
re

se
t 

ro
om

 t
em

pe
ra

tu
re

 m
ay

 n
ot

 b
e 

re
ac

he
d 

de
pe

nd
in

g 
on

 t
he

 n
um

be
r 

of
 p

eo
pl

e 
pr

es
en

t 
in

 t
he

 
ro

om
 o

r 
ot

he
r 

ro
om

 c
on

di
tio

ns
.

S
et

 th
e 

de
si

re
d 

ro
om

 te
m

pe
ra

tu
re

 w
ith

 th
e 

R
O

O
M

 
T

E
M

P
E

R
A

T
U

R
E

 s
et

tin
g 

bu
tto

ns
 (

th
e 

di
sp

la
y 

in
di

ca
te

s 
th

e 
se

tti
ng

).

T
he

 r
an

ge
 o

f 2
0-

26
°C

is
 r

ec
om

m
en

de
d 

as
 th

e 
ro

om
 

te
m

pe
ra

tu
re

 fo
r 

de
hu

m
id

ify
in

g.

P
re

ss
 

th
e 

 
(S

TA
R

T
/S

T
O

P
) 

bu
tto

n.
 

D
eh

um
id

ify
in

g 
op

er
at

io
n 

st
ar

ts
 w

ith
 a

 b
ee

p.
 P

re
ss

 th
e 

bu
tto

n 
ag

ai
n 

to
 s

to
p 

op
er

at
io

n.

A
s 

th
e 

se
tti

ng
s 

ar
e 

st
or

ed
 in

 th
e 

m
em

or
y 

of
 th

e 
re

m
ot

e 
co

nt
ro

lle
r, 

yo
u

 (
S

TA
R

T
/S

T
O

P
) 

bu
tto

n 
ne

xt
 ti

m
e.

S
TA

R
T

S
T

O
P

P
re

ss
  t

he
  M

O
D

E
  s

el
ec

to
r 

bu
tto

n 
 s

o 
 th

at
  t

he
  d

is
pl

ay
  

in
di

ca
te

s 
 

 (
D

E
H

U
M

ID
IF

Y
).

T
he

 fa
n 

sp
ee

d 
is

 s
et

 a
t L

O
W

.
P

re
ss

 
 (

FA
N

 S
P

E
E

D
) 

bu
tto

n 
to

 s
el

ec
t 

S
IL

E
N

T
 o

r 
LO

W
 f

an
 

sp
ee

d.

U
se

 th
e 

de
vi

ce
 fo

r 
de

hu
m

id
ify

in
g 

w
he

n 
th

e 
ro

om
 te

m
pe

ra
tu

re
 is

 o
ve

r 
16

°C
.

W
he

n 
it 

is
 u

nd
er

 1
5°

C
, t

he
 d

eh
um

id
ify

in
g 

fu
nc

tio
n 

w
ill

 n
ot

 w
or

k.

1

on
ly

 h
av

e 
to

 p
re

ss
 th

e 

2
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FA
N 

OP
ER

AT
IO

N

U
se

r 
ca

n 
us

e 
th

e 
de

vi
ce

 s
im
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CONSTRUCTION AND DIMENSIONAL DIAGRAM
MODEL RAF-50RPA

φ65 Standard underfloor piping position

Cabinet

Front panel

Air outlet

Air inlet

Large dia. pipe
 (φ9.52)

Small dia. pipe
 (φ6.35)

55
Wireless remote
controller

Unit : mm

11
0

Piping hole 
in right side

Piping hole 
in left side

φ5 Hole for fixing to floor

φ9 Rear fixing hole for 
anchor bolt

More than 150mm

More than 
100mm

Drain hose

φ65 standard underfloor piping hole position

Cautions: 1. Use insulated pipes for both large and small diameters.
  2. Use pipes of no more than 20m length.
 3. Make sure the difference in heights between the indoor and outdoor units is 10m.
 4. For built-in installation, make sure that the infrared receiver and indicator are not blocked.
 5. Pipes can be laid out from the right, bottom or rear, when the unit is viewed from front.
 6. Keep the clearance shown by                for installation.
 7. For built-in installation, keep the vertical deflector at top air outlet as flat as possible.
     If it is inclined too much, heat will be trapped in the unit, which could cause faulty room temperature control.
 8. An F-cable 1.6mm or 2.0mm dia. x 2 (control side) is used for the connection cable. 

More than 
100mm

More than 
200mm

Less than 20mm

M
or

e 
th

an
 

15
0m

m

M
or

e
15

0m
m

More than 200mm

Built-in installation

Lattice door

760

681

45 52

40

61

19
46

9

13
0

80

60
0

13
0

80

45
4

41
75

.5 13
5

14
7

24
2

20
5

Infrared receiver

45

64

121

62

1515

62

60

420170

115 92 29

60640

55
9

55
0

80

55

235

109

INDOOR UNIT
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MODEL　

Unit : mm

　

58
0.

5

60
0

345
299

(1
9.

5)

A  P  F05-CAR

CONSTRUCTION AND DIMENSIONAL DIAGRAM

OUTDOOR UNIT

M
or

e
th

an 20
0

28

NOTE:
    1.For outdoor unit installation , allow at least 2 sides of space around the unit ensure ventilation .
    2.The connecting pipe , should all the insulated with insulation pipe.
    3.Piping length is within 20m.
    4.Height d fferent of the piping between the indoor unit and outdoor unit s ould be within 10m.i h

flue



MAIN  PARTS  COMPONENT         

Thermostat  Specifications       

FAN  MOTOR      

Fan  Motor  Specifications           

MODEL  RAF-50RPA

THERMOSTAT  MODEL     IC    

OPERATION  MODE     COOL   HEAT    

MODEL   RAF-50RPA RAC-50FPA

POWER  SOURCE DC : 5V,  DC : 35V DC : 120 - 380V

OUT  PUT   25W 47W

 ON   

 OFF   

 ON   

 OFF   

 ON  

 OFF  

TEMPERATURE

˚C (˚F)

INDICATION
16

INDICATION
24

INDICATION
32

CONNECTION

 

(Control  circuit  built  in)

M
WHT

RED

YEL
0-5V

0V

35V

5V

BLU

BLK

 BLU : BLUE YEL : YELLOW BRN : BROWN WHT : WHITE
           

 

 
GRY : GRAY ORN : ORANGE GRN : GREEN RED : RED

  
       

 

BLK : BLACK PNK : PINK VIO : VIOLET

      

M

WHT (V)

M

BLK (W)

M

RED (U)

THERMOSTAT     (Room temperature Thermistor)

MAIN ELECTRIC COMPONENTS FOR OUTDOOR UNIT

SLEDOM ELBACILPPAGNITAREMAN

REVERSING VALVE COIL

REACTOR L1

RAC- 50FPA

400 (ROTICAPAC MLIF )F

� 

�

 

REACTOR L1 RAC-50FPA

RAC-50FPA

FG

15.3 (62.1) 16.7 (62.1)

15.0 (60.8) 17.3 (63.1)

23.3 (76.5) 24.7 (76.5)

23.0 (75.2) 25.3 (77.5)

31.3 (90.9) 32.7 (90.9)

31.0 (89.6) 33.3 (91.9)

81.8  (20 ˚C) 

5.3 (mH), 67m 

29



RAC-50FPA

�5��

75��

2M=   1.65

2M=   1.97

! CAUTION
When the refrigerating cycle has been operated for a long time with the capillary tubes clogged or crushed
or with too little refrigerant, check the color of the refrigerating machine oil inside the compressor. If the
color has been changed conspicuously, replace the compressor.

30

YELLOW (V)

RED (W)

WHITE (U)



　 　

ＣＯＮＴＲＯＬ
Ｐ．Ｗ．Ｂ．

※

APF05-CAR  / APR05-FAR

NOTE
1.Connecting cable 1.5mm dia.x2 (C  D line) is used for the connection.

31



WIRING  DIAGRAM  OF  THE  PRINTED  WIRING  BOARD
2E 5 -RAR  ]rellortnoc  etomeR[
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APR    05-FAR     LEDOM
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MODEL RAC-50FPA
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220-230V

O
ut

do
or

 m
ic

ro
co

m
pu

te
r 

(A
X

-8
X

13
)

BLOCK  DIAGRAM
A  PF05-CAR / A  PR05-FAR LEDOM

INDOOR  UNIT

C

D

L(A)

N(B)

FM

Buzzer  circuit

Indicating  lamp
Filter.
Operation.
Timer.

Auto sweep motor 1M

In
d
o
o
r 

 m
ic

ro
c
o
m

p
u
te

r 
 (

A
X

-1
2
C

7
2
0
)

Indoor DC fan motor

Indoor / Outdoor  
interface  circuit

Heat  exchanger  
thermistor

Room temperature 
thermistor

Wireless  receive  
circuit

DC  fan  motor  drive  
circuit

Microcomputer  clock  
circuit

Initial  setting  circuit

Reset  circuit

Temporary  switch

Wireless remote 
control

C

D

35



Start Stop Start Stop
Start / stop  switch
Operation  lamp

Start / stop  switch
Reserve  switch
Cancel  switch
Operation  lamp
Timer  lamp

Timer  memory
(Off-timer  during  stop) (Change  in  reserved  time)

Start / stop  switch
Reserve  switch
Cancel  switch
Operation  lamp
Timer  lamp

Timer  memory
(On-timer  during  operation)(Change  in  reserved  time)

BASIC  MODE
MODEL  RAF- A

Operation  mode

Basic  operation  of  
start / stop  switch

Off-timer

On-timer

Ti
m

er
  f

un
ct

io
ns

F
an

  s
pe

ed
  m

od
e 

 (
in

do
or

  f
an

)

Auto

Operates  at  "Hi"  regardless  of
the  room  temperature.

Operates  at  "Lo"  regardless  of
the  room  temperature.

Operates  at  "Silent"  regardless  
of  the  room  temperature.

Performs  only  fan  operation  at
the  set  speed  regardless  of  
the  room  temperature.

Enters  sleep  operation  after  
set  as  on  the  left.
Action  during  sleep  operation  
silent  (sleep)  operation.

Operates  at  "Med"  regardless  
of  the  room  temperature.

Hi

Med

Lo

Silent

Basic  operation  of
temperature  controller

Sleep  operation
(with  sleep  button  ON)

Leave home

Changes  from  "Hi"  to  "Med"
or  "Lo"  depending  on  room
temperature.

Set  to  "Ultra-Hi"  when  the
compressor  runs  at  maximum
speed,  and  to  "Hi"  in  other
modes.

Same  as  at  left.

Same  as  at  left.

Same  as  at  left.

Set  to  "Lo"  in  modes  other  than  
when  the  compressor  stops.

Set  to  "Silent"  in  modes  other  than  
when  the  compressor  stops.

Same  as  at  left.
See  page  40.

See  page  38.  

Same  as  at  left.
See  page  40.

Same  as  at  left.
See  page  42.

See  page  44.

Same  as  at  left.
Performs  the  sleep  operation  of  each  operation  mode.

See  page  40.

Set  to  "Silent", "Lo", "Med", "Hi",  "Ultra-Hi" or "Stop" depending  on  the  room  
temperature  and  time.
Set  to  "Stop"  if  the  room  temperature  is  18℃  in  the  "Silent"  mode  other  
than  during  preheating  (cooling  is  recovered  at  18.33℃).
Set  to  "Ultra-Hi"  when  the  compressor  is  running  at  maximum  speed  during  
hot  dash  or  when  recovered  from  defrosting.

Set  to  "Silent", "Lo", "Med" or "Stop" depending  on  the  room  temperature  and  time.
Set  to  "Stop"  if  the  room  temperature  is  18℃  in  the  "Silent"  mode  other  than  during
preheating  (cooling  is  recovered  at  18.33℃).

See  page  42.

Notes:
1.  The  speed  set  of  rotaion  for  the  fan  motor  in  each  operation  mode  are  as  shown  in  Table  1.
2.  The  set  room  temperatures  in  the  diagram  include  the  shift  values  in  Table  2.

Set  to  "Silent", "Lo", or "Stop" depending  on  the  
room  temperature  and  time.
Set  to  "Stop"  if  the  room  temperature  is  18℃  
in  the  "Silent"  mode  other  than  during
preheating  (cooling  is  recovered  at  18.33℃).   
The  fan  speed  is  controlled  by  the  heat  
exchanger  temperature; the overload  control  is  
executed  as in  the  following  diagram:

Heat  exchanger  temperature

KAFON

KAFOF

"Med"  with  overload
"Lo"

On On
Off

Set to "Silent", "Lo", "Med", "Hi", "ultra-Hi" or "stop" depending on the room temperature,
time and heat exchange temperature. Set to "stop" if the room temperature is 18˚C in the
"Silent" mode other than during preheating (cooling is recovered at 18.33˚C).

1.  Runs  at  "Hi"  until  first  
     thermo  off  after  operation  
     is  started.
2.  Runs  at  "Lo"  when    
     thermo  is  off.

When the compressor is running at maximum speed
during hot dash or when recovered from defrosting. In modes other than

left.

Room temperature

Temperature 
set for 
cooling

Thermo judgment
On

Off
On

Hi

Med

Compressor

3’

Lo

Silent

forcibly for 3 minutes)
(Compressor  stopped 

35.0

26.0

High or ultra-High
(Fan speed set to 
“AUTO”)

Heat exchanger temperature

Med
Low
Silent

36

32
29

30.0

23.0

50RP
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gnitaeHgniyfidimuheDgnilooCnaF Auto

Operating mode is judged by room tempertature.

(1) Judging by room temperature
  Operating mode at start up is judged (initial judgment).

 (a) Conditions for judgment (any of the followings).
   ·When auto operation is started after the previous auto mode operation.
   ·When auto operation is started after the previous manual mode operation.
   ·When the operating mode is switched to auto while operating at manual mode.

 (b) Judging method
   · [ Cooling ] : Room temperature ≧ Remote controller setting 
   · [ Heating ] : Room temperature ＜ Remote controller setting 

(2) Judging operating mode change during operation (Continuous judgment).
 (a) Conditions for judgment
  ·The mode is reviewed at interval time.
    ＊Interval time as below
       ·The first interval time : 30 minutes
       ·The second interval time : 50 minutes
       ·On and after the third interval time : 55 minutes

 (b) Judging method
  ·Judge by setting the hysteresis on the final preset temperature.
    The final preset temperature is the actually targeted preset temperature which is sum of basic preset
    temperature and each type of shift value.
    (e.g. preset temperature correction value, powerful shift value, eco shift value, eco sleep shift value, etc.)

 [ Currently cooling ]
　　　·Room temperature ≦
　　　·Room temperature ＞
 [ Currently heating ]
　　　·Room temperature ≧
　　　·Room temperature ＜

Cooling

Heating

Heating

Cooling

final  preset  temperature

 [ Room temperature setting of 
   remote controller ] 

+3
+3

-2

-2
-2

+3



Table 1 Fan speed by mode 

Label name

FWSS
FWSOY
FWS
FWKAF
FWL

Hi

Set fan speed "Hi"

FWAH
Ultra Hi FWAHH

Ultra Hi
FWHHi

Set fan speed "AUTO"

FWHH
FCSOY
FCS
FCL
FCAH
FCH
FCHH
FDSOY
FDS1
FDS2

Table 2 Room temperature shift value
Shift value

Fan speed "AUTO, Hi, Med" SHIFTW
Fan speed "Lo, Silent, Sleep" SFTSZW

SHIFTC
Dehumidifying operation SHIFTD

Operation mode

Fan speed modeOperation
mode

Heating operation

Cooling operation

Cooling
operation

Dehumidifying
operation

Lo 1
Lo 2

Ultra Lo
Silent, Sleep

Lo

Heating
operation

Overload
Med

Hi

Ultra Hi
Hi

Set fan speed "AUTO"
Med

Set fan speed "Hi"

Silent, Sleep

Silent, Sleep

Lo

 Mode data file

LABEL NAME
REQUIRED VALUE OF UNIT SIDE

RAF-50RPA
WMAX min-1

WMAX2 min-1

WSTD min-1

WJKMAX min-1

WBEMAX 3600 min-1

WSZMAX 3000 min-1

CMAX min-1

CSTD min-1

CJKMAX min-1

CBEMAX min-1

CSZMAX 2250 min-1

SDMAX min-1

SDRPM min-1

WMINHI min-1

WMIN min-1

CMINHI min-1

CMIN min-1

DMIN min-1

STAROTP 10 ℃

℃

STARCPL min-1

STARCPH min-1

STARCP2 min-1

STARCP3 min-1

STARTMW sec.
STARTMC 90 sec.
STARTMD sec.
STARTM2 sec.
STARTM3 sec.
PKOU 500 min-1

FZZY_GN 1
FZZYTM 3 min.
SHIFTW 0.33 ℃
SFTSZW 0.33 ℃
SFTOYW1 0.66 ℃
SHIFTC ℃
SHIFTD ℃
CMNLMT 2000 min-1

TEION 2.00 ℃
TEIOF 9.00 ℃
DFTIM_COL min.
DFTIM_FST 45 min.
DFTIM_OTP0 43 min.
DFTIM_OTP5 50 min.
DFTIM_OTP10 50 min.
TDF411 sec.
TDF412 sec.
TDF413 sec. 
DFRPM3 2400 min-1

STARCPDL 2200 min-1

STARCPDH 2200 min-1

STARCPD2 min-1

STARTDF1 sec.
STARTDF2

FWAH_P min-1

FWH_P min-1

FWAHH_P min-1

FWHH_P min-1

FCSOY_P min-1

FCS_P min-1

FCL_P min-1

FCAH_P min-1

FCH_P min-1

FCHH_P min-1

FDSOY_P 450 min-1

FDS1_P min-1

FDS2_P 650 min-1

min-1

min-1

2200 min-1

min-1

min-1

sec.
sec.
sec.

LABEL NAME
REQUIRED VALUE OF UNIT SIDE

RAF- A

DFMXTM 20 min.
DFMAX min-1

TDF431 sec.
TDF431_CHG 30 sec.
DEFCOL min.
CLNTMW 38 min.
CLNTMS 22 min.
CLNCPW 2200 min-1

CLNEVP  40 ℃
FWSS_P min-1

FWSOY_P min-1

FWS_P min-1

FWKAF_P min-1

FWL_P min-1

WLHMAX
WMIN_LH
STARCP1_LH
STARCP2_LH
STARCP3_LH
STARTMW_LH
STARTM2_LH
STARTM3_LH
SFTLVHM
FWLVHM_P
FAN_LH_H

    30

     0
    0 

sec.

2000

20
30
40
2

min-1

min-1

6000
6400
4700
4100

5200
4900
3200
3200

2200
2200
800
500
40

80
60

43

60
50
  0

300
40
40

5500
50

5

300
560
650
750
750

1000
1100
1000
1100
480
550
700
1050
1050
1100

600

5000

2200
800

1100
750

50RP

3000
2200
2200
2200
2200
2200
2200
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Notes:
(1) Condition for entering into Cool Dashed mode. When fan set to “Hi” or “Auto and when the compressor speed (P section) due to temperature difference between setting 

temperature (including the correction shift only) and room temperature is CMAX or higher.
(2) Cool Dashed will release when i) a maximum 25 minutes is lapsed and ii) room temperature is lower than set temperature –3°C (thermo off) and iii) when room temperature 

has achieved setting temperature –1°C then maximum Cool Dashed time will be revised to 20 minutes. And iv) indoor fan is set to Lo and Med fan mode and v) change 
operation mode.

(3) During Cool Dashed operation, thermo off temperature is set temperature (with shift value) –3°C. After thermo off, operation continue in Fuzzy control mode.
(4) Compressor minimum “ON” time and “OFF” time is 3 minutes.
(5) During normal cooling mode, compressor maximum rpm CMAX will maintain for 60 minutes if indoor temperature is lower than CLMXTP. No time constrain if indoor tem-

perature is higher than CLMXTP.
(6) When fan is set to “Hi”, compressor rpm will be limited to CSTD.
(7) When fan is set to “Med”, compressor rpm will be limited to CJKMAX.
(8) When fan is set to “Lo”, compressor rpm will be limited to CBEMAX.
(9) During Cool Dashed, when room temperature reaches set temperature –1°C compressor rpm is actual rpm x DWNRATEC.

3min.

38



39



Notes:
(1) If the room temperature is (cooling preset temperature) - (1.33°C) or less after 30 seconds from starting the operation, the operation is done assuming as the preset temperature = 

(room temperature at the time) - (2°C).

(2) The indoor fan is operated in the “Lo” mode. During thermo OFF indoor fan will be OFF for 5 minutes and ON for 1 minute.

(3) When the operation is started by the themostat turning ON, the start of the indoor fan is delayed 32 seconds after the start of compressor operation.

(4) The compressor is operated forcedly for 3 minutes after operation is started.

(5) The minimum ON time and OFF time of the compressor are 3 minutes.
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Notes:
(1) Condition for entering into Hot Dashed mode. When fan set to “Hi” or “Auto mode” and i) Indoor temperature is lower than 18°C, and ii) outdoor temperature is lower than 

10°C, and iii) compressor speed (P section) due to temperature difference between setting temperature (including the correction shift only) and room temperature is WMAX or 
higher.

(2) Hot Dashed will release when i) Room temperature has achieved the set temperature + SFTDSW. ii) Thermo off.
(3) During Hot Dashed operation, thermo off temperature is set temperature (with shift value) +3°C. After thermo off, operation continue in Fuzzy control mode.
(4) Compressor minimum “ON” time and “OFF” time is 3 minutes.
(5) During normal heating mode, compressor maximum rpm WMAX will maintain for 120 minutes if indoor temperature is higher than 18°C. No time limit constrain if indoor 

temperature is lower than 18°C and outdoor temperature is lower than 2°C.
(6) During Hotkeep or Defrost mode, indoor operation lamp will blink at interval of 3 seconds “ON” and 0.5 second “OFF”.
(7) When heating mode starts, it will enter into Hotkeep mode if indoor heat exchanger temperature is lower than YNEOF + 0.33°C.
(8) When fan is set to “Med” or “Lo”, compressor rpm will be limited to WBEMAX.
(9) In “Silent” fan mode, if indoor temperature is lower than 18°C, indoor fan will stop. If indoor temperature is higher than 18°C + 0.33°C, fan will continue in “Ultra-Lo” mode. 

During Hotkeep or Defrost mode, fan will continue in “silent” mode.
(10) During Hot Dashed or outdoor temperature is lower than –5°C, compressor rpm is WMAX2.
(11) During Hot Dashed, when room temperature reaches set temperature + SFTDSW compressor rpm is actual rpm x DWNRATEW.

8 8 8
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Setting Defrosting Inhibit Period

DFTIM_OT P5

DFTIM_OT P0

DFTIM_OTP 10

Ti
m

e

Outdoor temperature– 1 0 – 5˚C 0 ˚C

Notes:
(1) The first inhibit time after operation start is set to DFTIM_FST.
(2) From the second time onwards, the inhibit time is set according to the time required for

defrosting.
Reverse cycle operation time [DEFCOL] : DEFTIM_COL is set.
Reverse cycle operation time < [DEFCOL] : The time corresponding to outdoor tempera-
ture is set.

   

 

≧
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ECO

ECO button

Silent button

WSZMAX/CSZMAXCompresson
speed

Indoor
fan

Outdoor
fan

Cooling:0.66 Dehumidifying:0.66

Heating:0.66
Set temperature

Current restrict

Compressor speed

Notes:
Can’t set POWERFUL and ECO at the same time.

During FAN operation,can’t set ECO.

SILENT

Notes:
Can’t set POWERFUL and SILENT at the same time.
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RAF-50RP   A/RAC-50FPA

COOLING CYCLE

INDOOR  UNITOUTDOOR  UNIT

HEATING CYCLE

INDOOR  UNIT
OUTDOOR  UNIT
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Fig. 1-1

Power  to  operate  indoor  unit  (DC35V)  is  generated  at  the  power  supply  in  outdoor  unit  and  it  is  sent  to  indoor  unit  
through  the  connecting  cord  C  and  D.
Then,  DC  12V  (12V  line)  is  generated  using  DC/DC  converter  from  the  voltage  sent  from  outdoor  unit,  as  the  
control  voltage  of  12V  is  required  to  drive  the  auto  sweep  motor  and  others.
Furthermore,  5V  (5V  line),  which  is  necessary  to  drive  the  microcomputer  and  to  control  the  fan  motor,  is  generated  
using  three-terminal  regulator  IC121.

1.  Power  circuit

DESCRIPTION  OF  MAIN  CIRCUIT  OPERATION
������ RAF-50RPA 
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2. Reset Circuit

Timing chart

C
52

1

R
52

1
C

52
2

C
52

4

5

3

IC521

1

2

5V

R522

R523

11

0V

5.0V

4.4V

5.0V

4.2V

② pin of IC521 supply voltage

RES canceling voltage RES detecting voltage

① pin of IC521 output voltage
or ⑪ pin of microcomputer

    Reset circuit is to initialize the indoor unit microcomputer when switching ON the power or after recovering from power 
failure.

    Microcomputer operates when ⑪ pin of the indoor unit microcomputer (reset input) is "Lo" for resetting and "Hi" for heating.    
Waveform of each part when switching ON the power and when shutting down is shown in the Fig. 2-2.

    After switching ON the power, ① pin of IC521 supply voltage and ⑪ pin of microcomputer becomes Hi when DC5V line 
rises and reaches approximately 4.4V or higher.

    Then, resetting will be cancelled and microcomputer starts operating.
    After shutting down the power, ① pin of IC521 supply voltage and ⑪ pin of microcomputer becomes Lo when DC5V line 

falls and reaches approximately 4.2V or lower.
    Then, the microcomputer will be in reset condition.

Fig.2-1

Fig.2-2

Reset

Microcomputer

Voltage

Voltage
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-1 ) (min

543210

T1

T2

T2
T1

◯B

Microcomputer

No. of 
rotation output

No. of 
rotation detect

35V line

M
45

68
0V0V

5V

Q751

A

0V
C

CN10

0V

B

R751L751

R752 C751

R631
C631

6

4

3

2

1

5V line

Fan  Motor

Voltage  of  point       (V)

3.  Fan Motor Drive Circuit 

The waveform of 
voltage at the 
point

The waveform of 
voltage at the 
point

The waveform of 
voltage at the 
point

T1 = Low No. of rotation
T2 = High No. of rotation

At T2

At T1

Fig.  3-3

Fig.  3-1

Fig.  3-2

R
ot

at
io

n
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(about 1200)

    The 610Hz PWM pulse shown in Fig. 3-2 from the microcomputer 
pin 45 is output to point    .  The width of this pulse changes with 
instruction number of rotations.

    This pulse changes to analog voltage by R751 and C751 and it is 
applied to the fan motor as instruction voltage number of rotations. 
The relationship between the voltage of point      and number of 
rotations becomes as shown in Fig. -3. (The gap may arise 
depending on the condition of unit.)

    The feedback pulse of number of rotation is outputted from the 
fan motor and input to micro computer pin 68  . The frequency of 
this pulse is 12/60 of the number of rotations. (Ex: 1000min-1  
12/60=200Hz) The microcomputer observes this frequency and to 
make it as the instruction number of rotation all the time, adjusts 
the output pulse width of pin 45 .

    If the feedback pulse becomes lower than 100min-1 caused by 
lock or failure of a fan motor, the fan output stops temporary as 
the fan lock is faulty. The pulse will output again after 10 seconds. 
If the abnormal in fan lock is detected twice in 10 minutes, the unit 
is completely stopped and change to the fault mode which the 
timer lamp blinks 10 times. 
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INPUT

R6+

GND

66
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• When the buzzer sounds, an approx.
   3.9kHz square signal is output from
   buzzer output pin 83  of the micro
   computer. After the amplitude of this
   signal has been set to 12Vp-p by a
   transistor, it is applied to the buzzer.
   The piezoelectric element in the buzzer
   oscillates to generate the buzzer's sound.



When power is supplied, the microcomputer reads the data in IC401 (E2PROM) and sets the preheating
activation value and the rating and maximum speed of the compressor, etc. to their initial values.
Data of self-diagnosis mode is stored in IC401; data will not be erased even when power is turned off.

Fig. 6-1

Microcomputer

External ROM
SCL
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}

The temporary switch is used to operate the air conditioner temporarily when the wireless remote control
is lost or faulty.

The air conditioner operates in the previous mode at the previously set temperature. However, when the
power switch is set to OFF, it starts automatic operation.

Fig. 7-1

TEMPORARY SW

MICROCOMPUTER

R629

SW211

Temporary
switch

0V

0V C
64

2

R
73

4
54

5V

6. Initial Setting Circuit (IC401) 

7. Temporary Switch Circuit
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8.  Room Temperature Thermistor Circuit
A room temperature thermistor circuit is shown in Fig. 8-1.
According to room temperature, the voltage of point      becomes as it is shown in Fig.8-2.

Microcomputer
Room Temperature 
Thermistor 

V
ol

ta
ge

 o
f p
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nt

(V
)

(℃ )Room temperature

Room 
temperature input

Fig.  8-1
Fig.  8-2

◯A

0V 0V

5V

2

0

1

0 10 20 30 40

3

4

5

-10

R302 C303

R306
91

9.  Heat Exchanger Thermistor Circuit
Heat exchanger temperature is noticed inside the room
(1) Preheating
(2) Low-temperature defrosts at cooling and dehumidification operation time.
(3) Not working of reversing valve or detection of opening of heat exchange thermistor is controlled.

According to heat exchange temperature, the voltage of point     becomes as it is shown in Fig. 9-2.

Heat exchanger 
thermistor

Microcomputer

Heat exchanger 
input

Fig.  9-1
Fig.  9-2
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3.  Latch-type reversing valve control circuit 

・This model comes equipped with a latch-type 
    reversing valve. 
・The latch-type reversing valve is so designed 
   that its valve is "slid" in a specified direction 
   according to a specific operation mode, thereby 
   switching freezing channels and retaining the 
   built-in permanent magnet. 
・The latch-type reversing valve control circuit is 
   so designed that, in response to an operation 
   command from the indoor microcomputer, the 
   reversing valve coil receives a current in a 
   specified direction according to a specific 
   operation mode, thereby sliding the valve.
・The product is energized twice at increments 
   of 1 second as illustrated in Fig. 3-1, starting 
   immediately before compressor startup. 
・During forcible cooling, the product is energized 
   twice at increments of 1 second as illustrated in 
   Fig. 3-1, starting immediately after the forcible 
   freezing switch is turned on.
・When stopped, the product holds the valve in 
   the position where it was before stoppage.

Fig. 3-1 

1

2

3

4
Reversing valve

R４４１ ＤＢ１

Cooling/heating 
switchover relay
（ＲＬ１）

Reversing valve relay 
（ＲＬ２）

ＣＮ２
ＶＨ－２Ｐ
（2P lacking）

ＡＣ220Ｖ-230V

１２Ｖ １２Ｖ

ＨIＣ

IC2

Reversing valve ON 

Reversing valve cooling/
heating switchover  
            Cooling Lo
            Heating Hi

Microcomputer 

Forcible cooling 
switch (test switch) 

※Timing for voltage measurement 

1s 1s 1s

Reversing valve

Compressor 

ON

OFF

Start

Stop

Red
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at

in
g 

re
la

y 
co

il 

R
ev
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ng
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al
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re
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y 
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il 

Fig. 3-2 

・Before conducting an energization check of the reversing valve, detach the connector CN2, measure the resistance at both 
  ends of the connector, and ensure that it is within the range [400 Ω ±100 Ω].  Check for energization only when the above 
  test proves the product to be normal.  If it is abnormal, it should be a lead wire break or a reversing valve failure.
・Voltage when measured with a tester while the reversing valve is energized (at the timing for voltage measurement) 
※Hold down the "test switch" of the outdoor electrical parts for at least 1 second.  
　Energization begins 1 second after the "test switch" is pressed. 

 Tester type 

Analog tester 

Connect pin ① of the CN2 to the positive terminal of the tester.
 
Connect pin ④ of the CN2 of the negative terminal of the tester.

The pointer will swing in reverse direction.

The tester will display a large negative value, go back to 0 V, 
and then display a negative large value.

Digital tester 

Connect pin ④ of the CN2 to the positive terminal 
of the tester.
Connect pin ① of the CN2 to the negative terminal 
of the tester.

The pointer will keep swinging up to about 150 V DC, 
goes back to 0 V, and then swing back to about 150 V 
DC.

The pointer will momentarily display a high value, go 
back to 0 V, and then display a large value again.

・When the voltage is measured with a tester with the timing for voltage measurement, and if the pointer swings as illustrated 
   in the above table, then the product should be normal.  (There are dispersions with testers.  Moreover, a digital tester often 
   results in its reading being illegible.  An analog tester is therefore recommended.) 
※The product is energized only twice a second.  Missing the timings will therefore result in failure to measure normal operations. 
※If the reversing valve proper is normal, it will synchronize with the timing for voltage measurement and the reversing valve 
    itself will click twice.  If this click is heard, the reversing valve should be functioning normally. 
※If the energization check shows an abnormality, the electrical parts should be out of order.
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7
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5.  Electric  expansion  valve  circuit
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3.15A Fuse

Switching
power source
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3.15A

3.15A

(DC260-360V)
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Fig. 7-3 Voltage waveform at each point

U transistor  chopped

Chopping  period (208  sec.)

Chopping  period
T

transistor  ONU

280V-300V
Voltage  atVV

Upper  arm  transistor

Current  at

ON

+ -

A

B

V

Time

W
T

VU

V

Upper  arm
transistor

Lower  arm
transistor

WW U

E F
+ +W + +

- -V -

Fig. 7-2 Switching order of power module

 Intelligent power module switches power supply current according to position of the compressor motor
rotor.
The switching order is as shown in Fig. 7-2.

At point : U+ is ON, V- is ON (circuit in Fig. 7-1)
At point : U+ is chopped (OFF), V- is ON (circuit in Fig. 7-4)

Upper arm transistor is controlled to ON/OFF by 2.5kHz-5kHz chopper signal. Rotation speed of the
compressor is proportional to duty ratio (ON time/ ON time + OFF time) of this chopper signal.
Time T in Fig. 7-2 shows the switching period, and relation with rotation speed (N) of the compressor is
shown by formula below;

N = 60/2 X 1/T
Fig. 7-3 shows voltage waveform at each point shown in Figs. 7-1 and 7-4. First half of upper arm is
chopper, second half is ON, and first half of lower arm is chopper, second half is ON.

When power is supplied U+  V- , because of that U+ is chopped, current flows as shown below;
(1) When U+ transistor is ON: U+ transistor  U coil  V coil  V- transistor  DC current detection

resistor  Point  (Fig. 7-3)

(2) When U+ transistor is OFF: (by inductance of motor coil) U coil  V coil  V-transistor 
U- diode  Point (Fig. 7-4)
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Fig. 7-4 Power module circuit (U  is OFF, V  is ON)+ –

Since current flows at point  B  only when U+ transistor and V–  transistor are ON, the current waveform
at point  B   becomes intermittent waveform as shown in Fig. 3. Since current at point  B  is approximately
proportional  to the input current of the air conditioner, input current is controlled by using DC current
(Id) detection resistor.

<Reference>
If power module is defected, self diagnosis lamps on the MAIN P.W.B. may indicate as shown below:

1-   7 elbaT

-   7

R008

C032

C0
23

C0
24

C0
21

C0
22

Fig. 7-5
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DEHUMIDIFYING MODE

HEATING MODE

Q1 A1

A1

A2

A3

Q2

Q1

Q2

Q3

A2

AQ

Sound of running water is heard from  
indoor unit during dehumidifying.

Cold air comes out during a 
dehumidifying operation.

The operation does not stop even by  
setting the temperature higher than  
room temperature on the remote 
controller.

The circulation stops 
occasionally during Heating 
mode.

It occurs during defrosting
Wait  for 5 -10 minutes until  
the condenser is defrosted.

When the fan speed is set at  
HIGH or MED, the flow is 
actually Weak.

At the beginning of heating,
the fan speed remains  
LOW for 30 seconds.  
If HIGH is  elected, it
switches to LOW and again  
to MED after additional 
30  seconds.

Heating operation stops while  
the temperature is preset at  
"30".

If temperature is high in the  
outdoor, heating operation  
may stop to protect internal  
devices.

Normal sound when refrigerant flows in pipe.

To improve the dehumidification efficiency performs  
quiet fan operation. Therefore the air is cold and it is  
not a malfunction.

It sets to perform dehumidifying operation by setting
the temperature slightly lower than remote controller  
setting.

3 3

A4Q4 When the heating operation is  
started, the indoor fan not start.

This is because the 

 drive the fan until the  

up and warm air blows.   

preheating device is 
working. lt will not start to 

 refrigerating cycle warms  
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When does "Nice temperature reservation"  Q4 A4
not work.

In case of weekly timer operation has been preset,
"Nice temperature reservation" not work.
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LIGHTING MODE OF THE SELF-DIAGNOSIS LAMP 
MODEL   RAC-50F  P  A

DANGER  (DC350V)

P.W.B.IPM

DC INPUT(-)

OUTDOOR FAN MOTOR

COMPRESSORFUSE F4
P.W.B.MAINFUSE F3

LED LD303

TEST/SERVICE
SELF-DIAGNOSIS USED-JW002

CN17

DC INPUT(+)

CONNECTOR(CN24) SELF-DIAGNOSIS USED-JW001 SWITCH

CONNECTOR

LED LD302

LED LD301
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Please set the DIP switch No.6 to ON accordingly (Refe  to page 57).r
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CHECKING  THE  REFRIGERATING  CYCLE

　 2.96｛30.14｝
　 2.62｛26.72｝
　 2.31｛23.58｝
　 2.03｛20.73｝
　 1.78｛18.14｝
　 1.55｛15.79｝
　 1.34｛13.66｝
　 1.15｛11.74｝
　 0.98｛10.02｝
　 0.83｛ 8.48｝
　 0.70｛ 7.10｝
　 0.58｛ 5.89｝
　 0.47｛ 4.81｝

Outdoor  air
temperature
 (℃)

50
45
40
35
30
25
20
15
10
 5
 0
-5

-10

（R410A)
The values above are the theoretical ones.

Lo Hi

Connect  U,V,W  phase  leads  to  the
power  module  again  and  operate  the
air  conditioner.

Is  the  self-diagnosis  lamp  mode  as
shown  on  the  right?

Stop  to  operate  and  check  the  gas
pressure  in  balancing  mode.

   ●    Checking  the  power  module.

The  compressor  is  defective.  Replace  it
and  seal  refrigerant.
       If  the  compressor  checker  for  an
       inverter  type  air  conditioner  is
        available,  re-check  using  it.

Gas  leaks.
Repair  and  seal  refrigerant.

Perform  a  final  check  of  operation.

YES

Gas  leaking

Lighting  mode
Blinks

2  times
Blinks

3 times
Blinks

4 times
Blinks

5 times
Blinks

6 times
Blinks

8 times

LD301

Approx.  10  seconds

Compressor

Blinking Off

Time  until  the
lamp  lights

Possible
malfunctioning

part

Approx.
10
seconds

Approx.
10
seconds

Within
approx.
30
minutes

Gas
leakage

Compressor

Self･
diagnosis  Lamp

Outdoor
unit

Manifold
valve

When  the
self-diagnosis  lamp
lights  in  the  same
condition  as  above.

Normal

(JUDGING  BETWEEN  GAS  LEAKAGE  AND  COMPRESSOR  DEFECTIVE)

Mpa(G)｛kgf/cm2(G)｝
Charge  port  pressure
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Do  not  operate  for  5  minutes  
or  more.
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MODEL RAC-50FPA
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PARTS LIST AND DIAGRAM

INDOOR UNIT
MODEL: RAF -50RPA
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MODEL RAF-50RPA
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HWRAF--50NX2 A14

#HBOARD-AS



30

OUTDOOR UNIT

MODEL: RAC-50     F  P A
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MODEL RAC-50FPA
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