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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-25RPA RAF-35RPA

NO    

NO    

NO    

NO    

YES    

NO    

NO    

NO   

NO    

YES (IC)   

RAC-25    RAC-35

YES   

YES    

3.15A

G4A-1A

NO    

YES    

NO    

450NR

WITHOUT  REFRIGERANT  BECAUSE  COUPLING

IS  FLARE  TYPE. 

NO    

NO    

NO    

20W (DC35V)

ASD102CK-A7JK

YES    

YES(IC)   

1120g

FPA FPA

47W  DC120-380V 

 MIN. 5m)

870g
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above 200mm

 A

above 100mm

above 200mm

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

 B
 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 
space around the unit to ensure ventilation  ue.

M
ax

im
um

 p
ip

e 
le

ng
th

 2
0m

M
in

im
um

 p
ip

e 
le

ng
th

 5
m

[Indoor unit installation]

Direction of Piping

Piping con  guration may be in three 
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

MODEL   RAF-25R A/RAC-25FPAP
P            RAF-3 5R A/RAC-3  5FPA

RAC-25FPA RAC-35FPA

A

B

above 300mm

above 50mm

above 300mm

above 50mm

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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at
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tto
n 

to
 s

et
 t

he
 s

le
ep

 
tim

er
.

FA
N

P
O

W
E

R
F

U
L

S
IL

E
N

T

IN
F

O

S
LE

E
P

 T
IM

E
R

A
U

TO
 S

W
IN

G
 (

V
E

R
T

IC
A

L)

LE
A

V
E

 H
O

M
E

C
LE

A
N

D
A

Y

P
R

O
G

R
A

M
 N

O
.

O
N

 / 
O

F
F

 T
IM

E
R

TI
M

E

O
K

D
E

LE
T

E

C
O

P
Y

 / 
P

A
S

T
E

C
A

N
C

E
L

S
E

N
D

C
LO

C
K

 
 

 
 

( 
   

p.
16

)

( 
   

p.
30 

 )

( 
   

p.
20 

 )

( 
   

p.
19

)

( 
   

p.
21

)

( 
   

p.
22

)

( 
   

p.
17

)

( 
   

p.
24

)

( 
   

p.
15

)

F
IL

T
E

R
 la

m
p 

go
es

 w
he

n 
th

e“
   

   
   

   
 

(A
U

T
O

 S
W

IN
G

)”
 b

ut
to

n 
is

 p
re

ss
ed

w
hi

le
 th

e 
de

vi
ce

 is
 o

n 
“S

T
A

N
D

B
Y

 M
O

D
E

”.
 

11



ENGLISH

– 
11

 –

HE
AT

IN
G 

OP
ER

AT
IO

N 

 
U

se
 t

he
 d

ev
ic

e 
fo

r 
he

at
in

g 
w

he
n 

th
e 

ou
td

oo
r 

te
m

pe
ra

tu
re

 i
s 

un
de

r 
21

°C
.

 
W

he
n 

it 
is

 t
oo

 w
ar

m
 (

ov
er

 2
1°

C
),

 t
he

 h
ea

tin
g 

fu
nc

tio
n 

m
ay

 n
ot

 w
or

k 
in

 o
rd

er
 t

o 
pr

ot
ec

t 
th

e 
de

vi
ce

.
 

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 

   
  

  
 (

H
E

A
T

).

S
et

 t
he

 d
es

ire
d 

FA
N

 S
P

E
E

D
 w

ith
 t

he
  

  
(F

A
N

 S
P

E
E

D
) 

bu
tto

n 
(t

he
 d

is
pl

ay
 i

nd
ic

at
es

 t
he

 s
et

tin
g)

.
 

 

 
 

    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

 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

 
va

ry
 d

ep
en

di
ng

 o
n 

co
nd

iti
on

s.

P
re

ss
 th

e 
 (

S
TA

R
T

/S
T

O
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
TO

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
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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
TO

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
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CONSTRUCTION AND DIMENSIONAL DIAGRAM
MODEL

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
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e 
th

an
 

15
0m

m

M
or

e
15

0m
m

More than 200mm

Built-in installation

Lattice door
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45 52

40

61

19
46

9

13
0
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60
0

13
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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

RAF-25RPA RAF-35RPA

INDOOR UNIT
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Service space

More than
100

More than
200

M
or

e
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an
30

0

M
or

e
th

an
50

MODEL RAC-25FPA RAC-35FPA

OUTDOOR  UNIT

20823

26
841

750
841

750Handle

Air suction

(1
0)

10

33
0

31
0

Drain hole

Drain hole
500 125

12
35

Fixing hole

Notch for anchor bolt
 (for 2-φ8.0 bolt)

Holed for anchor bolt
 (2-φ12×16 slots for φ8.0 bolt)

Handle

202

335

28827.5 19.5

10

91

54
8

52
8.

5
19

.5

16
2.

5

50

Air outlet

Rear side

Air suction

Unit : mm

M
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e
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an 20
0
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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     

THERMOSTAT  MODEL     IC    

OPERATION  MODE     COOL                 HEAT     

MODEL      RAF-25RPA RAC-25FPA

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

OUT  PUT  

 ON   5.3 (62.1) (62.1)

 OFF   60.8) 17.3 (63.1)

 ON   (76.5) (76.5)

 OFF   (75.2) (77.5)

 ON   (90.9) (90.9)

 OFF   (89.6) (91.9)

TEMPERATURE

˚C (˚F)

INDICATION
16

INDICATION
24

INDICATION
32

CONNECTION

(Control  circuit  built  in)

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

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

 BLK : BLACK PNK : PINK VIO : VIOLET

15.0 

23.3 

23.0 

31.3 

31.0 

24.7

25.3 

32.7 

33.3

M
WHT

RED

YEL
0-5V

0V

35V

5V

BLU

BLK

     25W 47W

16.7 1

RAF-25RPA RAF-35RPA

RAF-35AF-35 RAC-35FPA

120-
  380V BLK

0V
WHT

15V M

RED

RPA

THERMOSTAT     (Room temperature Thermistor)

FG

MAIN ELECTRIC COMPONENTS FOR OUTDOOR UNIT

SLEDOM ELBACILPPAGNITAREMAN

REVERSING VALVE COIL 135  (20 ˚  )C

REACTOR L1 13 (mH), 250m 

RAC- 25/ 35FPA

( 54ROTICAPAC MLIF )F

� 

�

 

REACTOR L1

�REACTOR L2

RAC-25/ 35FPA

RAC-25/ 35FPA

RAC-25/ 35FPA

(

25.5 (mH), 550m 
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RAC-25FPA  RAC-35FPA

75

2M=   0.875

2M=   1.043

! 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.

DC 220 - 350  V

(U)

(V)
(W)

M

MM

WHITE
RED

5RS102ZBC21

YELLOW

30

WHITE (U)

RED (W)YELLOW (V)



RAF-25RPA / RAC-25FPA

OUTDOOR  UNIT

RAF-35RPA / RAC-35FPA

!
! CAUTION

The  marked  parts           are  
very  important  ones  for  safety.

!

!

!

NOTE
1.Connecting cable 1.5mm dia.x2 (C  D line) is used for the connection.
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WIRING  DIAGRAM  OF  THE  PRINTED  WIRING  BOARD
[Remote  controller]  RAR- 5 E2

32



MODEL RAF-25RPA / RAC-35RPA
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MODEL RAC-25FPA / RAC-35FPA
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Table 1 Fan speed by mode 

Label name

FWSS_P
FWSOY_P
FWS_P
FWKAF_P
FWL_P

Hi

Set fan speed "Hi"

FWAH_P
Ultra Hi FWAHH_P

Ultra Hi
FWH_PHi

Set fan speed "AUTO"

FWHH_P
FCSOY_P
FCS_P
FCL_P
FCAH_P
FCH_P
FCHH_P
FDSOY_P
FDS1_P
FDS2_P

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

 Mode data file

LABEL NAME
REQUIRED VALUE OF UNIT SIDE

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

RAF-25RPA RAF-35RPA
WMAX 5000 min-1 5800 min-1

WMAX2 4700 min-1 5800 min-1

WSTD 3800 min-1 4700 min-1

WJKMAX 3150 min-1 min-1

WBEMAX 3150 min-1 3500 min-1

WSZMAX 3150 min-1 3200 min-1

CMAX 3000 min-1 min-1

CSTD 2800 min-1 min-1

CJKMAX 2350 min-1 min-1

CBEMAX 2350 min-1 min-1

CSZMAX 2350 min-1 min-1

SDMAX 2500 min-1 min-1

SDRPM 2000 min-1 min-1

WMINHI 2000 min-1 min-1

WMIN 2000 min-1 2000 min-1

CMINHI 2000 min-1 min-1

CMIN 2000 min-1 min-1

DMIN 2000 min-1 min-1

STAROTP 10 ℃ ℃

℃

STARCPL 2700 min-1 2500 min-1

STARCPH 3700 min-1 min-1

STARCP2 250 min-1 min-1

STARCP3 0 min-1 min-1

STARTMW 60 sec. 60 sec.
STARTMC 90 sec. sec.
STARTMD 90 sec. sec.
STARTM2 0 sec. 0 sec.
STARTM3 sec. sec.
PKOU 500 min-1 500 min-1

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

TEION 2.00 ℃ 2.00 ℃
TEIOF 9.00 ℃ 9.00 ℃
DFTIM_COL 35 min. 35 min.
DFTIM_FST 43 min. 43 min.
DFTIM_OTP0 43 min. 43 min.
DFTIM_OTP5 50 min. 50 min.
DFTIM_OTP10 50 min. 50 min.
TDF411 40 sec. 60 sec.
TDF412 20 sec. sec.
TDF413 sec. 60 sec.
DFRPM3 2200 min-1 min-1

STARCPDL 2000 min-1 min-1

STARCPDH 2000 min-1 2000 min-1

STARCPD2 200 min-1 min-1

STARTDF1 50 sec. 60 sec.
STARTDF2

FWAH_P 750 min-1 min-1

FWH_P 820 min-1 980 min-1

FWAHH_P 870 min-1 min-1

FWHH_P 960 min-1 min-1

FCSOY_P 500 min-1 min-1

FCS_P 600 min-1 600 min-1

FCL_P 650 min-1 700 min-1

FCAH_P 730 min-1 min-1

FCH_P 790 min-1 950 min-1

FCHH_P 960 min-1 1050 min-1

FDSOY_P 450 min-1 min-1

FDS1_P 550 min-1 min-1

FDS2_P 600 min-1 600 min-1

min-1

min-1

2000 min-1

min-1

min-1

sec.
sec.
sec.

℃

5800 min-1

min-1

2000 min-1

min-1

min-1

0 sec.
sec.
sec.

700

LABEL NAME
REQUIRED VALUE OF UNIT SIDE
RAF-25 A RAF-35 A

DFMXTM 20 min. 20 min.
DFMAX 4000 min-1 min-1

TDF431 80 sec. 60 sec.
TDF431_CHG 30 sec. 30 sec.
DEFCOL 8 min. 8 min.
CLNTMW 38 min. 38 min.
CLNTMS 22 min. min.
CLNCPW 2200 min-1 2200 min-1

CLNEVP  40 ℃ 40.00 ℃
FWSS_P 250 min-1 min-1

FWSOY_P 450 min-1 min-1

FWS_P 550 min-1 620 min-1

FWKAF_P 650 min-1 700 min-1

FWL_P 650 min-1 750 min-1

WLHMAX
WMIN_LH
STARCP1_LH
STARCP2_LH
STARCP3_LH
STARTMW_LH
STARTM2_LH
STARTM3_LH
SFTLVHM
FWLVHM_P
FAN_LH_H

    0

     0
    0 

20

50 sec. 90 sec.

4300

5100
4000
3500
3000
2400
2800
2000
2300

2000
2000
2000
10

2500
300
      0

90
80

    0

     0
    0
2000

30

2000
2000

  200

6000

22

250
450

820

1000
1000
450

820

3600
2000

100
100
20
30
40
2

800
510

1000
    0
40
30
2
100
100

2000

550
450

RP RP

min-1

min-1
min-1

min-1
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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.
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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.
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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-25RP   A/RAC-25FPA

COOLING CYCLE

INDOOR  UNITOUTDOOR  UNIT

HEATING CYCLE

INDOOR  UNIT
OUTDOOR  UNIT
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RAF-35RP   A/RAC-35FPA

COOLING CYCLE

INDOOR  UNITOUTDOOR  UNIT

HEATING CYCLE

INDOOR  UNIT
OUTDOOR  UNIT
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OUTDOOR UNIT 
1. Electrical parts

(1)Remove the service value cover lock screws
and lower the cover to remove it.

(2)Remove the top cover lock screw and raise the
cover to remove it.

(3)Remove the front cover lock screw.
(4)Lower the right side of the front cover and pull

it forward. Then, remove the cover from the
hook.

(5)Pull the right side of the front cover a little and
pull up the left side to remove it from the hook.

(6)Remove each connector and earth cable from
the lead wire. Then,remove the electrical box  .

08A392_12_RAS_35FH6_83-92_E

 MODEL  RAC-2  5/35FPA
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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-25RPA    RAF-35RPA 
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12 V power supply Power supply voltage Indoor fan power supply Indoor fan PWM output Indoor fan speed feedback
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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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R6+

GND
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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

SDA

0V

0V0V

5V

5V 5V

C401

IC401 (E2PROM)

R
40
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3

82

81

1

2

3

4

8

7

6

5
}

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
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5V

6. Initial Setting Circuit (IC401) 

7. Temporary Switch Circuit

R301

5V

R305

C302

90

1

2

3

4

5

0
0       10       20      30      40

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.
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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

V
ol

ta
ge

 o
f p

oi
nt

   
  (

V
)

℃Heat temperature  (    )

◯A

58



10

10

10

10

R
92

1

R
92

4

R
64

2

R
54

4

R
54

2

R
61

0

R
92

2

DSW1

DSW1

R923

R541

R543

1  0  0

59



1. Power circuit
This circuit rectifies the 230 V AC voltage applied between terminals A and B of the terminal board to produce a DC voltage. 
However, the DC voltage rises to approximately 280 to 350 V at the time of compressor operation.

MODEL  RAC-25F A, RAC-35F AP P

Fig.  1-1
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(2)

(1)

C021 and C022

DB601  DB1

Main parts

(3) DB1 and C041
The DB1 rectifies the input voltage and the C041
smoothes it for the control power supply.
If the units above have any failure, the control power
supply won’t operate. In such a case, replace the
main P.W.B.

(4) C001, C002, C003, C011, C013, C014, L004

This operates to rectify the DC voltage applied between terminals A and B of the terminal board to 
a DC voltage.

Together with suppressing the electrical noise generated at the time of compressor operation, the 
external noise entering via the power supply line is absorbed as well, protecting the electronic 
parts of the system.

(5) SA1, VS1, VS2, VS5

This operates to suppress external surges from indirect lightning etc.

This smoothes the voltage rectified for operating the 
compressor.
When the input voltage is taken for the sine wave as 
shown in the top of Fig. 1-2, it is rectified by the 
DB601 and becomes the waveform as shown in the 
middle of Fig.1-2. After that, the voltage is smoothed 
by the C021 and C022, and becomes the waveform 
shown in the bottom of Fig.1-2.
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• The v

2. Power circuit for P.W.B.
oltage specification of the power circuit is as follows.

<Check points>

Output Voltage Main load Measuring points Potential failure modes
spec. + –

12V 11-13V MAIN P.W.B. R117 (“12V” display) R117 (“0V” display) The unit won’t operate
MAIN P.W.B. error

5V 4.5-6V MAIN P.W.B. R424 (“5V” display) 

L105 (“15V” display) R117 (“0V” display) 

R117 (“0V” display) The unit won’t operate
MAIN P.W.B. error

B-12V 11-16V Expansion valve L104 (“B-12V” display) R110 (“B-0V” display) LD301 blinks 5 times;
Expansion valve error

15V 14-17V DC fan motor (CN24) LD301 blinks 3 times,
MAIN P.W.B.

35V 33.5-38V Indoor unit electrical parts D103 R109 (“0V-35V” display) Indoor unit 

Abnormal low speed rotation

won’t operate
(Terminal C,D) (“C-35V” display) Terminal D (red line)
Reversing valve (CN2) Terminal C (blown line)

• Check each voltage. If each voltage meets the voltage specification above, the power circuit is normal.
• If any error is found after checking, remove all loads and recheck each voltage.

If no error is found in this step, the power circuit is normal. Check the removed loads.
If any error is found in this step, the power circuit has any failure. Replace the power circuit for P.W.B.

* A short-circuited load may cause an output error not only in the load but also in the others. Be sure to
check all outputs of the loads.
* Be sure to wait 15 minutes or more in order to discharge all the remaining voltage in the circuit to
connect/disconnect the wiring, other wise, the components may be damaged.
• The failures of the loads are as follows.

Failed
output

35V

15V

12V, 5V

Criterion

Connect the cable correctly.
Remove the connection cable and measure the
voltage. If the voltage is correct, check the electrical
parts for the indoor unit.
Remove the CN2 and measure the voltage. If the
voltage is correct, check the reversing valve.

Check the main P.W.B.

Possible causes

Reversed connection of the cable.
Electrical part for the indoor unit has
a failure.

Short-circuited reversing valve

DC fan motor error

Main P.W.B. error

Main P.W.B. error

Remove the CN24 and measure the voltage. 
If the voltage is correct, check the DC fan motor.
Also, check the main P.W.B. 1 A fuse for blow 
out in this step.
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3. Indoor/Outdoor Interface Circuit

The interface circuit superimposes an interface signal on the DC 35V line to perform communications 
between indoor and outdoor units. This circuit consists of a transmitting circuit which superimposes an 
interface signal transmit from the microcomputer on the DC 35V line and a circuit which detects the 
interface signal on the DC 35V line.
Communications are performed alternatively transmitting and receiving.

3-1 Communication signal from outdoor microcomputer to indoor microcomputer.
At first outdoor microcomputer will send a request signal (SDO) to indoor microcomputer.
38 KHz  of carrier signal is generated and modulated by

 the request signal (SDO)  from the outdoor microcomputer pin 44 .  
This signal is superimposed to DC 35V line via C801 and L801.
To prevent erroneous reception, the outdoor microcomputer is designed so that it cannot receive a 
signal while it is outputting a request signal.
The receiving circuit in the indoor unit consists of a comparator and transistor. The interface signal 
from the outdoor unit on the DC 35V line is supplied to C321, where DC components are eliminated, 
and isthen shaped by the comparator. The shaped signal is detected by diode, amplified by amp, and 
output to pin 51  of the indoor microcomputer.
Fig. 3-2 shows the waveforms at each component when data is transferred from the outdoor 
microcomputer to the indoor microcomputer.

3-2 Communication signal from indoor microcomputer to outdoor microcomputer.
The request signal (SDO) generates by indoor microcomputer is output to pin 52 , and amplifies by 
Q331.
I/F signal approx. 38 kHz is generated by pin 88  of indoor microprocessor.
This I/F signal is then amplified and superimposed to DC 35V line via L301 and C332 of indoor 
interface circuit.
Fig. 3-3 shows the waveforms at each component when data is transferred from indoor microcomputer 
to outdoor microcomputer.
The circuit operation of the outdoor receiving circuit is same as indoor receiving circuit.



(Communications from outdoor microcomputer to indoor microcomputer)

(Communications from indoor microcomputer to outdoor microcomputer)

Fig. 3-1 Indoor/outdoor interface Circuit

Fig. 3-1 shows the interface circuit used for the indoor and outdoor microcomputers to communicate with each other.
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4. Reset Circuit

The reset circuit initializ

HYBRID IC BOARD MAIN
P.W.B.

es the microcomputer program when Power is “ON” from “OFF”
Low voltage at pin resets the microcomputer, and HI activates the microcomputer
Fig. 4-1 shows the reset circuit and Fig. 4-2 shows waveform at each point when power is turned on and
off.
When power is turned on, 12V line and 5V line voltages rise and 12V line voltage reaches 10.9V an
reset voltage input to pin of microcomputer is set to Hi.
Reset voltage will be hold “Hi” until the 12V line voltage drops to 9.90V even though the power shuts
down.
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5. Temperature Detection Circuit

The Over heat thermistor circuit detects the temperature at the surface of the compressor head, the Defrost.
thermistor circuit detects the defrosting operation temperature.
A thermistor is a negative resistor element which has the characteristics that the higher (lower) the temperature,
the lower (higher) the resistance.
When the compressor is heated, the resistance of the Over heat thermistor becomes low and voltage to a
pin of microcomputer is increased.
Microcomputer compares the voltage at pin with the internal set value, if it is exceeded the set value
microcomputer judges that the compressor is overheated and stops operation.
When frost forms on the outdoor heat exchanger, the temperature at the exchanger drops abruptly. Therefore
the resistance of the Defrost. thermistor becomes high and the voltage at pin of microcomputer drops.
If this voltage becomes lower than the set value stored inside, the microcomputer starts defrosting control.
During defrosting operation the microcomputer transfers the defrosting condition command to the indoor
microcomputer via the circuit interface.
The microcomputer always reads the outdoor temperature via a thermistor (microcomputer pin ), an
transfers it to the indoor unit, thus controlling the compressor rotation speed according to the value set at the
EEPROM in the indoor unit, and switching the operation status (outdoor fan on/off, etc.) in the dehumidifying
mode.
The following shows the typical values of outdoor temperature in relation to the voltage:

<Reference>
When the thermistor is open, in open status, or is disconnected, microcomputer pins are appro- x.
0V; when the thermistor is shorted, they are approx. 5 V, and LD301 blinks seven times.
However, an error is detected only when the OH thermistor is shorted; in such a case, the blinking mode
is entered 12 minutes after the compressor starts operation.

Fig. 5-1

Table 5-1

R303 Voltage               (V)

Outdoor temperature -10 0 10 20 30 40

1.19 1.69 2.23 2.75 3.22 3.62
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6. Reversing valve control circuit

Fig. 6-1

Reversing valve control circuit will switch reversing valve ON/OFF according to instruction from indoor
microcomputer depending on the operation condition shows in Table 6-1.
Voltage at D401 (between anode and cathode) in each operation condition is approximately as shown
in Table 6-1 when measured by  multimeter.

Operation condition Collector voltage of D401

Cooling General operation of Cooling

In normal heating operation

Defrosting

Sensor dry

MAX. rotation speed instructed
by indoor microcomputer after
defrost is completed

Heating

Dehumidifying

About 35V

About 35V

About 35V

About 0V

About 0V

Table  6-1
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ＣＮ２

ＲＬ５

Ｖ
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１２Ｖ

５

ＩＣ２
１２３６

Hybrid IC BOARD

３６ REVERSING VALVE
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Fig. 7-1

Table 7-1

Fig.7-2

CN15
pin#

Lead
wire

Driving state

White

Yellow

Orange

Blue

Operation mode

• To drive the expansion valve, use the B-12 V output. Use a 4-phase coil and feed power to the phases
1 and 2, then switch over the filed poles to control the opening of the valve.

• The reference between conducting phase switch over direction and the open/close direction are
shown in Table 7-1. When the power is turned on, approx. 0.9 V is applied to the CN15 and the pins
(① to ④) and when no power is supplied, 12 V is applied. When the power is reset, the expansion
valve starts initial operation for 5 to 10 seconds.

• During the initial operation, measure each pin of the CN15 (① to ④) with a multimeter. If no change
is found around 0.9 V or 12V in this step, the expansion valve or the microcomputer has failure.

• The logic waveform during the operating of the expansion valve is shown in Fig. 7-2.

7. Electric expansion valve control circuit
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8. Outdoor DC Fan Motor control circuit
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Ｑ７１２Ｑ７１３ Ｑ７１１

FAN MOTORＣＮ２４

DRIVE CIRCUIT

MICROCOMPUTER

DIRECT CURRENT Id

The external fan motor is controlled by the outdoor microcomputer.
This outdoor fan motor estimates the actual speed, based on the DC current flowing to R741; it then 
adjusts this value as necessary, so that it becomes the speed corresponding to the operation command 
transmitted from the indoor unit. In addition, overcurrent detection and other fault detection is 
performed, based on the DC current.

Fig. 8-1
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< Reference >
When operation stop with LD301 blinks 12 times, it may be caused by faulty DC fan motor.
In this case, please check CN24 connection first. It makes Fan Motor Lock a lso if those　connectors 
are in misconnection.
DC Fan Motor has broken invites 2A Fuse burned. Please replace both DC Fan Motor and 2A Fuse　
together.
It will makes “Fan Lock Stop” when something has disturb the Fan rotation by inserting materials into 
propeller fan or ice has growing inside of outdoor unit by snowing.
It may make “Fan Lock Stop” by strong wind (ex. 17m/sec. or above) against the Fan rotation. In this 
case unit will be restart again after a while.
In case of “ Fan Lock Stop” even though the DC Fan Motor is rotating correctly, the possible cause in 
Fan Motor problem or control board problem. Stop after the Fan motor runs 2 minutes,  Fan Motor 
may be broken.
< Caution >
Please take care for the electrical shock by high voltage of DC Fan Motor power source which is 
common with compressor when you are servicing this unit.
You can not confirm the coil and wiring of Motor directly due to the built in control circuit in Fan Motor.
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Fig. 9-3 Voltage waveform at each point
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Current  at

ON

+ -

A

B

V

Time

W
T

VU

V

Upper  arm
transistor

Lower  arm
transistor

WW U

E F
+ +W + +

- -V -

Fig. 9-2 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. 9-2.

At point E: U+ is ON, V- is ON (circuit in Fig. 9-1)
At point F: U+ is chopped (OFF), V- is ON (circuit in Fig. 9-4)

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. 9-2 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. 9-3 shows voltage waveform at each point shown in Figs. 9-1 and 9-4. 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 B (Fig. 9-3)

(2) When U+ transistor is OFF: (by inductance of motor coil) U coil → V coil → V-transistor →
U- diode → Point A (Fig. 9-4)
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Fig. 9  -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:

Table 9   -1

Fig. 9   -5

9   -

R008

C031
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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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TROUBLE SHOOTING
MODEL  RAC-25FPA,  RAC-35FPA

PRECAUTIONS FOR CHECKING

WARNING

WARNING
Always keep your hands 
and metallic things away 
from the cabinet. DANGER!

Don't install 
the ground 
line.

When using an 
oscilloscope, never 
ground it. 
Don't forget that high 
voltage as noted in 
the figure above may 
apply to the 
oscilloscope.

Remember that 
voltage of 175 V is 
applied to the 0V line 
on the P.W.B. or the 
like as shown in the 
right diagram.

Indoor Controller

Outdoor Controller

Point

375  F I.P
.M

.

Compressor
motor

PointlineControl
P.W.B.

Main
P.W.B.

Voltage at point  A

Ground voltage
350V

Point  B  (0V line)

Power
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WARNING

Do not use a soldering iron with 
transformer: Otherwise, thermal fuse 
inside transformer will be blown.

DISCHARGE, PROCEDURE AND POWER SHUT OFF METHOD FOR POWER CIRCUIT

Caution

• Voltage of about 350 V is charged between the terminal of smoothing capacitors (375F x 2).
• During continuity check for each circuit part of the outdoor unit, be sure to discharge the smoothing

capacitors.

Discharge Procedure

1. Turn off the power.
2. After power is turned off, wait for 10 minutes or more. Then, remove electrical parts cover

and apply soldering iron of 30 to 75 W for 15 seconds or more to IPM(25) and IPM(33)
terminals on the main P.W.B. as shown in the figure below, in order to discharge voltage 
in smoothing capacitor.

ＷＨＴ

ＢＲＮ
ＲＥＤ

ＧＲＮ

ＢＬＫ

ＧＲＮ１

ＧＲＮ３ＧＲＮ２

＊＊＊＊＊＊＊＊０・・・・・・

ＢＲＮ

ＹＥＬ ＧＲＹ

ＢＬＵ

ＹＥＬ
ＧＲＮ

Ａ Ｂ Ｃ Ｄ

ＸＸＸＸＸＸＸＸＸＸＸＸ

ＸＸＸＸＸＸ　ＸＸＸＸＸＸＸＸ

LEAD WIRE
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ICP2

35V

ICP1

ZD121

(20V  zener)

0V

12V  power  circuit

5V  power 
circuit

12V  line

indoor  DC  fan  motor

5V  power  line

M

［Other  Caution］
1.Cautions  for  ICP  (IC  protector)
  (1) Be  careful  not  to  short-circuit  during  servicing.
　   →If  short-circuited,  ICP  will  instantaneously  open.
  (2) If  ICP  Opens,  remove  cause,  and  then  replace  ICP.
　   →If  repair  is  incomplete,  ICP  may  open  again.

Lock

Q111
S D

G

S:  Source

D:  Drain

G:  Gate
OK

Prohibited

(between  gate (G)  and  0V)
Prohibited

0V

IC111

ICP1
35V

● Q111  is  MOS-FET  and  its  gate  terminal  is  a  high  input  resistor,  If  tester  probe,  etc,  touches  gate  (G),  gate  drive  
circuit  and  0V  line, Q111  will  be  turned  on  continuously,  over-current  will  flow,  and  ICP1  may  be  blown,   causing

   trouble  in  Q111.
   When  switching  waveform  of  Q111  is  to  be  observed,  measure  gate  (G)  and  drain  (D)  with  source  (S)  as  base 

point.

2. CN3  (Power),  CN10  (Fan  Motor),  are  connectors  with  lock  mechanism:  Release  lock  with  finger  before  
    disconnecting.

3. Do  not  touch  the  following  parts  during  voltage  and  waveform  check;  ICP1  may  be  blown  or  Q111 
    may  be  damaged:

4. Do  not  connect/disconnect  CN10  (Fan  Motor)  when  power  is  being  supplied  to  P.W.B.:  Over-current
    will  flow  to  fan  motor  and  P.W.B.  (Microcomputer,  IC,  etc.)  and  cause  malfunction.  Always  connect/
    disconnect  CN10  with  power  turned  off.
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TROUBLE  SHOOTING  WHEN  THE  TIMER  LAMP  BLINKS 
MODEL  RAF-25RPA, RAF-35RPA

〈Cautions〉
(1)  If  the  interface  circuit  is  faulty  when  power  is  supplied,  the  self-diagnosis  display  will  not  be  displayed.
(2)  If  the  indoor  unit  does  not  operate  at  all, check  if  the  connecting  cable  is  connected  to  the  outdoor  unit.
  

)( Lights  for  0.35  sec.  at
interval  of  0.35  sec.

When  the  timer  lamp  on  the  display  section  of  the  indoor  unit  blinks,  refer  to  the  following  table.

Lamp  blinking  mode Main  defective

Reversing  valve  defective

Forced  operation  of  outdoor  unit

Indoor/Outdoor  interface  defective

Outdoor  defective  indication

Indoor  sensor  defective

IC401  defective

Abnormal  rotating  numbers  of  DC  fan  motor

Interface  voltage  error

3 Times

2 Times

4 Times

9 Times

10 Times

12 Times

13 Times

ONCE2 sec.

2 sec.

2 sec.

2 sec.

2 sec.

2 sec.

2 sec.

2 sec.
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SELF-DIAGNOSIS  LIGHTING  MODE
MODEL  RAC-25 A, RAC-35 AFP FP
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Re-indication  method  for  defective  mode .
1.

2.
3.
4.

5.

6.

Turn  the  circuit  breaker  OFF  and  set  the  remote  controller  
STOP  position.
Turn  the  circuit  breaker  ON.
Set the remote control to “Cooling” and the set temperature to “32”.
Set the blower speed according to the indicated failure condition. (Refer 
to the corresponding table.)
Press the［∧］button while pressing the temperature setting button［　］. 
(Transmission is performed.)
The  main  unit  makes  the  receiving  sound［Pi-］and  becomes  the  
defective  indication  mode.(Timer  lamp  goes  on  and  off,  but  if  the  
unit  has  no  memory,  the  indication  is  not  shown.)

Clear  method  for  data  of  defective  mode.
1.

2.
3.
4.

5.
6.

Proceed  the  re-indication  of  defective  mode.  (proceed  without  fail,  after  having  the  
re-indication,  do  not  operate  the  remote  controller  except  for  indicated  ones.)
Turn  the  circuit  breaker  OFF.  (Continue  OFF  more  than  5  seconds.)
Turn  the  circuit  breaker  ON.
Set  the  remote  controller  HEAT  and  to  be  set  16℃  and  press  the［　］button.
while  pressing  the［∨］of  temperature  buttons.        Transmission.
Finish  the  clear  after  having  the  receiving  sound    ［Pii- ］ of  one  second.
Turn  the  circuit  breaker  OFF  and  finish.(  Please  turn  OFF  once  without  fail.)

Notes
    This function is valid only once right after switching ON the power and does not work if other remote controller operation 
    was made prior to it.
    Take note that this function may not work when not following the above procedures. 
    (If it does not work, switch OFF the power and try again.)
    If nothing is stored in the memory, the lamp does not blink even if re-indication operation is carried out.
    After carrying out re-indication operation, the remote controller operation will not be accepted once the data has been 
    cleared. To carry out normal operation, switch OFF the power beforehand. 

Self Diagnosis Memory Function

Defective modes stored in the non-volatile memory of the indoor unit are re-indicated by the remote controller operation. This 
is useful to check the defective mode when switching OFF the power or restarting the unit operation without checking the 
number of blinking of the defective indication lamp. (The defective mode which occurred the last is memorized.)
Defective modes of which occurrence frequency is too low to indicate on the indoor unit are also stored in the memory, thus 
defective phenomenon which was not checked at the visit can be found by clearing the memory and rechecking the memory 
contents later on.

Finish  after  turning  the  circuit  breaker  OFF.(Please  turn  OFF  once  without  fail.)7.

Error codes can also be displayed with the remote controller. 
For details regarding the contents of error codes displayed with the remote controller, 
refer to “Displaying Error Codes with the Remote Controller.”

Blower speed Data

Failure data blower speed setting

Auto Newest

2nd newest

3rd newest

4th newest

Oldest

Strong

Weak

Very low

Quiet
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Refrigerant cycle defective

Communication error between indoor

and out door units.

Indoor thermistor defective Error code [09] Indoor error [00] 

Error code [03] Indoor error [00] 

Error code [01] Indoor error [00] 

Abnormal rotating numbers of DC

fan motor

Error code [10] Indoor error [00] 

High voltage generator defective

(When reading diagnosis memory only)

Error code [11] Indoor error [00] 

Outdoor power defective Error code [12] Indoor error [00] 

IC401 data reading error Error code [13] Indoor error [00] 

Peak current cut Error code [02] Outdoor error [01] 

Compressor abnormal low speed rotation Error code [03] Outdoor error [01]

Compressor switching failure Error code [04] Outdoor error [01]

Overload lower limit cut Error code [05] Outdoor error [01]

OH thermistor temperature rise

(When reading diagnosis memory only)

Error code [06] Outdoor error [01]

Abnormal outdoor thermistor Error code [07] Outdoor error [01]

Acceleration defective Error code [08] Outdoor error [01]

Communication error

(When reading diagnosis memory only)

Error code [09] Outdoor error [01]

Abnormal power source

(When reading diagnosis memory only)

Error code [10] Outdoor error [01]

Fan stop for strong wind

(When reading diagnosis memory only)

Error code [11] Outdoor error [01]

Fan lock error Error code [12] Outdoor error [01]

EEPROM reading error Error code [13] Outdoor error [01]

Active converter defective Error code [14] Outdoor error [01]

Abnormal P.W.B. circuit Error code [15] Outdoor error [01] 

Software peak current cut

(When reading diagnosis memory only)

Error code [16] Outdoor error [01]

MAIN CAUSE INFO   function Indication 【Error code】

Contents of Error Codes
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< Troubleshooting by using the self-diagnosis memory function>
・By using the self-diagnosis memory function, you can check the failure mode (※1) occurring in the outdoor electrical 
　parts on the indoor unit side.
 Steps 1.  Clear the troubleshooting data.

2.  Run the product for several minutes under the conditions where the compressor runs.
3.  Redisplay and check the data written in the self-diagnosis memory.

 
・The self-diagnosis memory function can also be used to catch sporadic failure phenomena.

Steps 1.  Clear the troubleshooting data.
2.  Have the user use the product as usual until a failure phenomenon occurs.  
　 (The period depends on the incidence of the phenomenon.) 
3.  At a later date, redisplay and check the data written in the self-diagnosis memory.

・ For the outdoor self-diagnosis display (OH thermistor heat-up, overload lower limit cut) stemming from the freezing cycle 
　 or operating condition, the time lag is long from operation startup to the emergence of the phenomenon.  
　 Moreover, it is affected by the temperature, sunshine, operating hours, and other factors of the day, so that the 
     phenomenon may not be able to be identified at the time of a repair service visit.  In that case too, use the self-diagnosis 
     memory function (※2). 
・ The outdoor self-diagnosis display "overload lower limit cut" and "OH thermistor heat-up" can be identified only when you 
    are using the self-diagnosis lamp of the outdoor unit and the self-diagnosis memory function of the indoor unit.  
    Note that this will not be automatically displayed on the indoor unit side.

Initiating troubleshooting 

Yes Perform troubleshooting according to the 

self-diagnosis display.

No 

No 

No 

No 
※1

※1

※2

Are the "timer lamp" (orange) of the indoor unit   

blinking?

The product will begin to run in response to a remote 

control setting: "cooling mode, temperature setting 16 ℃" 

(summer) or "heating mode, temperature setting 32 ℃" 

(winter). 

Has the "operation lamp" been turned on?

Yes Yes

Yes

Check the indoor electrical parts.

Is the compressor running?
Turn off the power and turn on the power and 

press the "forcible cooling" switch to operate the 

product.  

Has the compressor started to run? 

Check the freezing cycle. Check the outdoor electrical parts. 

Diagnosis and troubleshooting of indoor electric parts, outdoor electric parts and refrigerating cycle

85



Checking the indoor unit electrical parts 

Is the "timer lamp" (orange) of the indoor unit blinking?

Introduction 

Check results and next check items 

Yes Yes 

Yes Yes 

oNoNoN

No

No

Check 1 Check 2 Check 3 Check 4 

How many times does  the time lamp 
blinding

Set the remote control unit to cooling mode, temperature setting 16  (summer), heating mode, temperature setting 

32  (winter) and operate the product.

Check 2: Has the product received the remote control signal and has the "operation lamp" gone on?  (Yes/No) 

If you responded "Yes" to Check 2:

Check 3: Is the compressor of the outdoor unit running?  (Yes/No) 

If you responded "No" to Check 2: 

Check 4: Does the "emergency operation switch" work?  (Yes/No) 

First check the failure phenomenon and status, and then move on to elaborate diagnosis.

Initiating troubleshooting

No

Yes

Turn off the power, wait at least 5 seconds, turn it back on, and observe the way the horizontal vanes move for about 
30 seconds.  

Check 1: Have the horizontal vanes moved?  (Yes/No) 

Go on to "The power will not become turned on".
(page 85) 

Next check item 

Go on to "The compressor will not run". (page 89)   

Go on to "The product will not receive the remote 
control signal". (page 86)  

not 4 times 4 times

time lamp blinking,please
 see page 93 to 96. 

outdoor ele.unit check,
please see page 103 to110
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1.  Failure phenomenon: The power will not become turned on.

Situation Neither initialization, remote control, nor any other step works on the vane position at power-on.

[ Estimated failure 
   locations ]

· 3.15 A fuse blown out

· Control power circuit

· Connector loose, wire break 

Cautions

 Diagnosis flow 

Initiating troubleshooting 

Replace the 3.15A Fuse of outdoor ele, parts.
Replace the varistor 5 of outdoor ele,parts. 

Abnormal Is the power supply voltage normal?
Normal power supply voltage:230V AC .

Is a voltage of 230V AC applied between the outdoor terminal
tab A-B. 

Is a voltage of 32-38V DC applied between the outdoor terminal
tab C-D. 

Estimated cause of fuse blowout · Abnormally high voltage applied to the power supply 
· Indoor fan motor out of order 
· Power circuit out of order 

· Before work, check the power supply voltage.  An abnormal voltage may be being supplied in 
     some rare occasions due to a defect in the indoor wiring (a wire break in the neutral wire of the 
     single-phase 3-wire power supply). 
· If the 3.15 A fuse has blown out, eliminate the cause of the fuse blowout.  Otherwise, there will occur 
     another fuse blowout. 
· If the 3.15 A fuse has blown out due to an abnormally high voltage to the power supply, the varistor 
     (VA001) will deteriorate and become destroyed as well.
· On a repair service visit due to the failure phenomenon of "The power will not become turned on",
     take a "3.15 A fuse" and a "varistor" with you.

Power cord line confirm.
The terminal confirm.

Replace the control P.W.B. 

Indoor/Outdoor F-cable’s C-D is correct 
connected?

Is the CN3 securely connected? Replace the terminal.  

Get the indoor wiring back to its 
normal condition, then conduct 
a final check.

F-cable Fix Check the outdoor 
ele. parts.

Yes  No 

No 

No 

No 

Yes  

Yes  

Yes  

Normal 
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2.Failure phenomenon: The product will not receive a remote control signal.

[ Situation ]　  The product does not receive a remote control signal.  It is not very responsive.  
                                         (The product does run normally in response to the emergency operation switch.) 

[ Estimated failure 
   locations ]

・ Remote control failure, remote control low battery level, remote control poorly set 
・ Remote control light-receiving unit 
・ Connector loose, wire break 
・ Normal product (external factors: the remote control units for lighting equipment and other 
     equipment, electrical noise, etc.) 

[ Cautions ]

[ Diagnosis flow ]

Initiating troubleshooting 

・ Even if the product is trouble-free, a factor coming from outside the product may hamper the 
     reception of signals from the remote control unit. 
・ Batteries may decline in capacity at low temperatures.  Old batteries decline particularly much in 
     voltage in the morning and evening of winter, resulting in the poor arrival of remote control signals.  
     Instruct your users to use new alkaline batteries.

Does the remote control unit have a sufficient battery capacity? If the liquid crystal display becomes 
extremely faded when a remote control 
signal is sent, replace the batteries. 

No

Press the reset switch of the remote control unit, 
then conduct another operation check.  
Has the product worked?

Yes 

Instruct your users to be sure to press 
the reset switch after replacing the 
batteries. 

Yes 

Did you identify a failure phenomenon? 
Go on to "how to identify sources of 
jamming in the reception of remote 
control signals" (page ). 

No

Yes 

Conduct an operation check according to "checking the remote 
control".  
Is the remote control normal? 

NoYes 

Replace the "remote control unit".

No

 Is the CN13 securely connected?

Yes 

Reconnect the connector correctly. 

Yes 

Replace the "display board". 

Check for jamming due to an external factor while referring to
 "how to identify sources of jamming in the reception of 
remote control signals" (page   ).  
Is there jamming from outside?

Cope with jamming according to its cause.

No
No

[Cautions in replacing the display board]  Be sure to replace the indicating P.W.B. components. 
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5V

0V

How to identify sources of jamming in the reception of remote control signals 

[ Situation ]    The product may become poorly responsive to remote control signals due to external factors even though the 
                      product itself is trouble-free. 
[ Estimating sources of jamming ]    Identify the installation status of the air-conditioner and the indoor and outdoor  
                                                         environments to identify possible causes of the jamming. 

・Indoor lighting equipment (quantity, type, location) 
・Remote control units of other electrical products and equipment 
・Is the grounding for the air-conditioner shared with other equipment? 
・Are the surroundings of the air-conditioner clear of wireless antenna?
・Is the remote control light-receiving unit protected from direct sunlight?

Checking points 
・Turn on and off the lighting equipment and check for its effects on the reception of remote control 
　signals.
・When cold, the fluorescent lamp tends to emit infrared rays with wavelengths close to those used in 
　remote control.  
　If you cannot detect the phenomenon about which your user is complaining at the time of your visit, 
　such as "the product sometimes fails to receive remote control signals" and "the product fails to 　 
　receive remote control signals in the morning alone", then turn off the lighting for about 20-30 minutes 
　and wait for the fluorescent lamps to cool down before conducting another check.  
　There are even cases where the product fails to receive remote control signals for 1 to 2 minutes only 
　after the lighting equipment is turned on.  
・The noise status may vary with the dimming of the lighting equipment.  
　In the case of lighting equipment with a dimmer, therefore, conduct a 
　check with all the light intensities.
・If the lighting equipment is the source of the jamming, the remote control 
　light-receiving unit output usually shows a noise waveform as shown in 
　the right-hand figure.  In the case of slight jamming, this kind of waveform 
　will not cause practical problems.  However, intense degrees of jamming 
　will disable the reception of remote control signals. 
・When the fluorescent lamp is old and is flickering, it may cause disorders 
　in the reception of remote control signals. 

Actions proposed 
1. Make it hard for light of the lighting equipment to enter the 
　remote control light-receiving unit.  
・Separate the lighting equipment from the indoor unit.
・Raise the lighting equipment. 
・Cover the upper half of the light-receiving panel from its rear 
　side with aluminum tape or black vinyl tape. 

2.  Add an interference filter to the front panel of the remote control light-receiving unit.  
　※ Lighting equipment that produces strong jamming exists although rarely.  
　 　Some problems may therefore be unsolvable by managing the air-conditioner side alone.

Effects of lighting 
equipment
(fluorescent lamps) 

[ Checking and actions ]

This will also affect the reception of remote control signals.
Therefore, set the range to be covered with tape to a range 
that is problem-free in practice, while checking the reception status.

Output waveform of the 
remote control light-receiving unit 

10 ms (or 8 ms) period

In
do

or
 u

ni
t

Make it 
farther

Lighting 
equipment

Make it higher

Checking points 
・If, on the remote control unit of a TV or audio equipment, its sound volume key or 
　something similar is left pressed, infrared signals become continuously sent, 
　thereby jamming the reception of remote control signals. 
・Check how the remote control unit and related components are stored, thereby 
　checking if there is any possibility that a button may be inadvertently left pressed 
　on the remote control unit of other equipment. 

Actions proposed 
If there is any such possibility, give explanations to your users to that effect and 
instruct them to exercise caution.

Effects of the 
remote control 
units of other 
equipment 
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Checking points 
・Direct sunlight and other intense light make the remote control light-receiving unit less sensitive.
・Check for any time zone where the remote control light-receiving unit of the indoor unit is affected by 
　direct sunlight depending on the location of the sun and mirror reflection. 

Actions proposed 
・Block the sunlight to protect against direct sunlight.

Checking points 
・Using a wireless transmitter near the air-conditioner may affect the reception of remote control signals.
・Have your users try sending signals with a wireless transmitter and examine their effects on the 
　reception of remote control signals.

Actions proposed 
・Add a ferrite core to the power cord and F cable.
・Add a ferrite core to the internal wiring of the indoor unit.
・Move the wireless antenna. 

Checking points 
・Check the effects of light and power noises coming from other electrical products. 
・Turn on and off the electrical products, turn off the power and turn on the power, and check their effects 
    on the reception of remote control signals.
・For products whose operating states change, check the effects of each state.

Actions proposed 
・Change the location relationship between the air-conditioner and the target products.
・Use a different wall outlet for the target products.

Checking points 
・Check for effects of electrical noises coming into the air-
　conditioner through grounding wires. 
・Check if the grounding works is for the air-conditioner alone or 
　shared with other equipment.  If there is any equipment that 
　shares it, turn on and off that equipment and detach and 
　reattach the power plugs and examine their effects on the 
　reception of remote control signals.

Actions proposed 
・Establish an independent grounding for the air-conditioner.

Effects of other 
electrical products 

Sharing 
a grounding 

Air-conditioner 
Other 
equipment

Grounding 

Effects of radio 
waves 

Effects of direct 
sunlight 

90



0 10 20 30 40 50

10

20

30

40

（℃） 

（
kΩ
）
 

0

[ Situation ] The compressor will not run (the same state as the thermometer turned off), the product receives remote control 
                 signals normally.  The self-diagnosis lamp (LD301) of the outdoor unit blinks once or becomes turned off. 

[ Estimated failure locations ] ・Room temperature thermistor, heat exchanger thermistor 
                                               ・Microcomputer peripheral circuit 

[ Diagnosis flow ]
Initiating troubleshooting 

3.  Failure phenomenon: The compressor will not run.

Is the "timer lamp" (orange) of the indoor unit 
blinking?

Yes

Yes

Yes

No

No

No

Check for failures according to the self-
diagnosis display.

Did the self-diagnosis lamp (LD301) of the outdoor 
unit blink once or become turned off?

Check for failures according to the self-
diagnosis display.

Remove the connector (CN4) of the room 
temperature thermistor and heat exchanger 
thermistor and measure the thermistor resistance.  
Did the reading roughly agree with the resistance 
values indicated in the right-hand figure? 

Replace the "room temperature and heat 
exchanger thermistors". 

Thermistor characteristics (resistance)

Th
er

m
is

to
r r

es
is

ta
nc

e

Thermistor temperature

Replace the "indoor electrical unit". 
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4.  Failure phenomenon: The fan motor will not stop.

Situation  I have conducted the stop operation on the product by remote control, but the indoor fan motor will not stop.

Estimated failure locations ·Indoor fan motor 

·Fan motor drive circuit

Diagnosis flow

Initiating troubleshooting

Yes

Replace the "indoor fan motor". 

No

Replace the "indoor electrical unit".

Run the product by remote control and then stop it.  
(Reproduce the failure phenomenon.) 
Is the voltage between pins 
connector (CN10) below 1.1 V?  (Take measurements 
while the failure phenomenon is present.)

 2  and 4  of the fan motor 
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[Situation]  The product is giving a display to indicate that it is performing forcible cooling.  
                                       (This is not a sign of a breakdown.) 

[Estimated failure locations] ・ Meltdown of the terminal board temperature fuse (the terminal board poorly inserted into 
    the F cable) 
・ Outdoor communication circuit out of order

[Cautions]

[Diagnosis flow]

[Situation]　  The timer lamp blinks three times and the product will not operate.

・ If a terminal board is replaced to counter the meltdown of the terminal board temperature 
    fuse, ensure that the F cable to be inserted into the terminal board has the appropriate 
    dimension for peeling the insulation sheathing and that the insertion region is unbent before 
    inserting it into the terminal board securely.

6. Timer lamp blinking: blinking twice 

7. Timer lamp blinking: blinking three times  

[Situation]  
                                       (This is not a sign of a breakdown.) 

The timer lamp blinks one time and the product will not operate.

[Estimated failure locations] ・ Reversing valve defective.

[Diagnosis flow]

Please see the mian circuit  presentation of page 71

・ The refrigerating cycle block  gas leak.

・ Replace the indoor. control P.W.B.

5. Timer lamp blinking: blinking once 
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Detach the connector (CN4) from the room 
temperature thermistor and heat exchanger 
thermistor and measure the thermistor resistances. 
Did the resistances almost agree with those indicated 
in the right-hand figure?

      The product will begin detecting failures if it is
      close to a wire break or short-circuit. 

0 10 20 30 40 50

10
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40
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（
kΩ
）
 

0

Are the room temperature thermistor, heat exchanger 
thermistor connector (CN4)   

[Situation]     The timer lamp blinks 9 times and the product will not run.

[Estimated failure location]   ・Loose connector, wire break, or short-circuit in the room temperature 
                                                 thermistor, heat exchanger thermistor.

[Cautions]   ・Starting the product by remote control will initiate failure detection. 
                       (Merely turning on the power will not activate the failure detection function.) 

[Diagnosis flow] 
Initiating troubleshooting 

Yes

Yes

No

No

Correct the connectors. 

Replace the room temperature and 
heat exchange thermistor.

Replace the "indoor control P.W.B". 

Thermistor characteristics (resistance) 
Th

er
m

is
to

r r
es

is
ta

nc
e 

Thermistor temperature 

 securely inserted? 

8.  Timer lamp blinking: blinking 9 times
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Does the transflux fan rotate gently? 
(Be sure to turn off the power before checking it.) 

Run the product with the remote control unit set to 
"cooling, strong wind".  
Has the indoor fan motor run for several seconds?

While the fan was turning, did an about 7.5V voltage
occur between pins 
connector (CN10)?  
(These signals should normally occur only while the 
fan is rotating.) 

.  Timer lamp blinking: blinking 10 times

[Situation]     The timer lamp blinks 10 times and the product will not run.

[Estimated failure locations]     ·Loose connector or wire break in the indoor fan motor 
・
・

Indoor fan motor mechanically locked 
・Indoor fan motor 
・Indoor fan motor drive circuit 

  

[Diagnosis flow]
Initiating troubleshooting 

No

No

No

No

No No

No

seYseY

Yes

Yes

seYseY

Yes

Remove the cause of the mechanical lock.

Is the indoor fan motor connector (CN10) securely 
inserted?  Is it free of wire breaks? 

Correct the connector and wiring.

For 2 to 3 seconds after startup by remote control, 
did a voltage of about 1.7-3.8  V occur between pins  
and  

Replace the "indoor electrical unit". Replace the "indoor fan motor". Replace the "indoor electrical unit".

Is there a factor that mechanically hampers the rotation? 
·The transflux fan is hitting and rubbing against something.
·There are deposits of viscous dust. 

Replace the "indoor fan motor".

 

2 
 4   of the fan motor connector (CN10)?

 1  and  4   of the fan motor 
Dose a 32-38  V voltage occur between pin  4     and pin
 6  of fanmotor connector (CN10)?

9   

 4    of fanmotor connector (CN10)?
O   r dose a 5V voltage occur between pin  3   and pin
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10.  Timer lamp blinking: blinking 12 times 

[Situation] The timer blinks 12 times and the product will not run.

[Estimated failure locations]  ・Erroneous connection in the indoor-outdoor connection line (F cable) 

                                       ・Wire break or poor insertion of the indoor-outdoor connection line (F cable) 
                               ・Electrical parts in the outdoor unit (communication circuit, power circuit error)  
                                          ・Communication error due to noise in other home electronics 
                                        ※This does not constitute a failure in the air-conditioner

[Cautions] ・When lines A and B of F cable are erroneously connected (crossed), the product may not 
                    enter self-diagnosis display mode.  If the self-diagnosis memory stores data about "timer 
                    lamp blinked 12 times", then, just in case, check if the F cable is not erroneously connected. 
                 ・Detecting this failure mode turns off the power relay 3 minutes later and blocks the power
                    supply to the outdoor unit.

[Diagnosis flow]
Initiating troubleshooting 

Is the F cable connection free from errors?

Yes

Yes

Yes

Yes

No

No

No

No

Correct the F cable connection.

Is the CN30 securely inserted into
the outdoor board?

Correct the connector.

Press the START/STOP button on the remote control 
unit and start the product.
Are terminals A and B of the terminal board of the 
electrical parts of the outdoor unit subjected to 
220-230V AC? 
※Take measurements within 3 minutes after remote     
    control operation. 

Check the electrical parts of the 
outdoor unit.

Are terminals A and B of the terminal board of the electrical 
parts of the indoor unit subjected to 220-230V AC? 
※Take measurements within 3 minutes after remote control 
    operation.

Double-check the F cable for erroneous connection, 
wire break and poor insertion, and correct the 
nonconforming parts.

Replace the "indoor control P.W.B".

1 .  Timer lamp blinking: blinking 13 times 

[Situation]    The timer lamp blinks 13 times and the product will not run.

[Estimated failure location]  ・EEPROM, microcomputer 

[Diagnosis flow]

Replace the "indoor control P.W.B".

1

                                       ・
                                       ・

Power realy open
Forget to connect CN30 of outdoor P.W.B
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WARNING

[ Main P.W.B.]

Remove four screws securing the main
P.W.B. to the cooling fins, and remove the 
main P.W.B. from the cooling fins. 

1 2

PRECAUTIONS FOR SERVICING
Be sure that the power switch is turned off or the power cable is disconnected before servicing.

When replacing any P.W.B., disconnect all the cables (including ground wires).

Removing the P.W.B.s.

Fig. A
Open these support latches to
remove the P.W.B.

Screw 

Cooling fins 

Earth screw

Remove the earth screw from the 
electrical box.

Lead wire

Remove screws fastening the lead wires
which are connected to the terminal board,
and remove the lead wires from the terminal
board.

Terminal board

3 4 Open these support latches to remove
the main P.W.B.
in the direction of the arrow as shown
in Fig A.
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1. Troubleshooting procedure (No operation, No heating, No cooling)

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

Gas leaks.
Repair and seal refrigerant.

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

YES

Error (Gas leaking)

Normal

Perform a final check of operation.

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

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.(                                        )

(JUDGING BETWEEN GAS LEAKAGE AND
 COMPRESSOR DEFECTIVE)

Blinking off

Time until the
lamp lights Approx. 10 seconds

Approx. 
10
seconds

Approx. 
10
seconds

Within
Approx. 
30
seconds

CompressorCompressor Gas
leakage

Possible
malfunctioning

part

LD301

Self-
diagnosis lamp

Lighting mode
Blinks

2 times
Blinks

3 times
Blinks
4 times

Blinks
5 times

Blinks
6 times

Blinks
8times

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

Checking the IPM (main P.W.B.)

(R410 A) 
The values above are the theoretical ones.

CHECKING  THE  REFRIGERATING  CYCLE
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MODEL RAC-25FPA/RAC-35FPA

1. Turn off the power supply  .
2. Remove the electrical box cover.

4. After waiting for 30 seconds, push the test switch for a second.

.emit siht ta edom gnilooc decrof eht ni etarepo lliw tinu eht dna thgil lliw )der(  103DL

Never operate the unit for
more than 5 minites.

(Cautions)
(1)  If interface signal (DC 35V) terminals C and D are not connected when the outdoor unit is in forced cool mode,

the outdoor unit defect indicator (LD301) will blink 9 times during operation to indicate communication error.
(2) If checking is done with the compressor connector disconnected, the unit will stop and LD301 will blink 4 times.

HOW TO OPERATE USING THE TEST SWITCH THE OUTDOOR UNIT

Be sure to push the test switch for a second again to stop the forced cool operation.

1. Connect the large dia. pipe side and small dia. pipe side service valve using a pipe.
Parts to be prepared

(1) Reducing union
     2/8” (6.35 mm)
     3/8” (9.52 mm)
(2) Copper pipe (2/8” and 3/8”)

Connect the small diameter service
valve and the large diameter service
valve using the reducing union and
copper pipe as shown on the right.

Charge refrigerant of 300g

The operation method is the same as “How to operate using the connector to servicing the outdoor unit”.

Do not operate for more than 5
minutes

Large dia. service valve

Reducing union
(2/8” and 3/8”)

Copper pipe
(2/8”)

Small diameter
service valve

Reversing
valve

Compressor

Outdoor unit

HOW  TO  OPERATE  THE  OUTDOOR  UNIT  INDEPENDENTLY

after vacuuming (   1)

1 The charging amount of 200g is equivalent to the load in normal operation.

3. Turn on the power switch
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1

Lighting mode of the self-diagnosis lamp 

Mounting location of the self-diagnosis lamp 

When you start the selfcheck, please confirm that the pin  25  pin  33   do not short with the

pin  26  , pin  29  , pin  32   of the IPM.    

WARNING
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PARTS LIST AND DIAGRAM

INDOOR UNIT
MODEL: RAF -25/ 35RPA
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OUTDOOR UNIT

MODEL: RAC-25/ 3  5F  P  A
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RAF-25RPA / RAC-25FPA
RAF-35RPA / RAC-35FPA

HHAW NO.  0069E-
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