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SPECIFICATIONS
TYPE DC INVERTER (WALL TYPE)
INDOOR UNIT OUTDOOR UNIT INDOOR UNIT OUTDOOR UNIT
MODEL RAS-18YH6 RAC-18YH6 RAS-25YH6 RAC-25YH6
POWER SOURCE 1 PHASE, 50 Hz, 220-230V 1 PHASE, 50 Hz, 220-230V
TOTAL INPUT (W) 550 (155 ~ 1,010) 700 (155 ~ 1,290)
A : ]
COOLING |_TOTAL AMPERES (A) 2.95-2.81 3.75-3.59
(kW) 2.00 (0.90 ~ 2.50) 2.50 (0.90 ~ 3.10)
CAPACITY
(B.T.U./h) 6,820 (3,070 ~ 8,530) 8,530 (3,070 ~ 10,580)
TOTAL INPUT (W) 580 (115 ~ 970) 880 (115 ~ 1,250)
A . -
HEATING |_TOTAL AMPERES (A) 2.93-2.81 4.45-4.26
(kW) 2.50 (0.90 ~ 3.20) 3.40 (0.90 ~ 4.40)
CAPACITY
(B.T.U./h) 8,530 (3,070 ~10,920) 11,600 (3,070 ~ 15,010)
w 780 700 (+68)* 780 700 (+68)*
?n':\rﬂ)fNS'ONS H 280 505 280 505
D 210 258 (+48)* 210 258 (+48)*
NET WEIGHT (kg) 9.5 27 9.5 27

% After installation

SPECIFICATIONS AND PARTS ARE SUBJECT TO CHANGE FOR IMPROVEMENT

ROOM AIR CONDITIONER

INDOOR UNIT + OUTDOOR UNIT

NDFCEMRER 200A Hitachi Holieehnld Annliancec(Wiithi) Ca | td
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10.

11.

SAFETY DURING REPAIR WORK

In order to disassemble and repair the unit
in question, be sure to disconnect the power
cord plug from the power outlet before
starting the work.

If it is necessary to replace any parts, they should be replaced with respective genuine parts for the unit, and
the replacement must be effected in correct manner according to the instructions in the Service Manual of the
unit.

If the contacts of electrical
parts are defective, replace the
electrical parts without trying to
repair them.

After completion of repairs, the initial state should
be restored.

Lead wires should be connected and laid as in the e
initial state. IS S

Modification of the unit by user himself should
absolutely be prohibited.

Tools and measuring instruments for use in repairs or inspection should be accurately calibrated in advance.

In installing the unit having been repaired, be careful to prevent the occurence of any accident such as
electrical shock, leak of current, or bodily injury due to the drop of any part.

To check the insulation of the unit, measure the insulation resistance between the power cord plug and grounding
terminal of the unit. The insulation resistance should be 1MQ or more as measured by a 500V DC megger.

The initial location of installation such as window, floor or the other should be checked for being and safe
enough to support the repaired unit again.

If it is found not so strong and safe, the unit should be installed at the initial location reinforced or at a new
location.

Any inflammable thing should never be placed about the location of installation.

Check the grounding to see whether it is
proper or not, and if it is found improper,
connect the grounding terminal to the earth.
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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
manufacturers during maintenance and handling thereof. (They apply the same to handling of abnormal
goods such as rejected goods being returned).

Object parts

(1) Micro computer

(2) Integrated circuits (IC)

(3) Field-effect transistors (FET)

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

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).

A conductive polyvinyl bag IC

Conductive sponge

Fig. 1 Conductive Container

(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.

Body earth
(Elimik conductive band)

Clip for connection with a
1MQ grounding wire

e
/

Fig. 2 Body Earth

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

Metal plate (of aluminium, stainless steel, etc.)

\ <« Working
table

U 5 / Resistor of 1 MQ (1/2W)

/ <« — Earth wire

Bare copper wire (for body earth)

Fig. 3 Grounding of the working table

Soldering iron

—(

Grounding
wire

Screw stop at the screwed
part using a rag plate

Fig. 4 Grounding a soldering iron

Use a high insulation mode (100V, 10M 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 shortcircuit a load circuit or the like.

—o_
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A CAUTION

In quiet operation or stopping the running, slight flowing noise of refrigerant in the refrigerating cycle is
heard occasionally, but this noise is not abnormal for the operation.

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.

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

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.

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

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.

When the outside heat exchanger is frosted, the frost 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.

-3-—
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SPECIFICATIONS

MODEL RAS.25vHe RAC.25V116
FAN MOTOR PWM DC35V 40 W
FAN MOTOR CAPACITOR NO NO
FAN MOTOR PROTECTOR NO NO
COMPRESSOR - ASC092CD
COMPRESSOR MOTOR CAPACITOR NO NO
OVERLOAD PROTECTOR NO YES
OVERHEAT PROTECTOR NO YES
FUSE (for MICROPROCESSOR) NO 3.0A
POWER RELAY NO G4A
POWER SWITCH YES NO
TEMPORARY SWITCH YES NO
SERVICE SWITCH NO YES
TRANSFORMER NO NO
VARISTOR NO 450NR
NOISE SUPPRESSOR NO YES
THERMOSTAT YES(IC) YES(IC)
REMOTE CONTROL SWITCH (LIQUID CRYSTAL) YES NO
REFRIGERANT CHARGING | UNT | e 8209
VOLUME
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CONSTRUCTION AND DIMENSIONAL DIAGRAM
MODEL RAS-18YH6, RAS-25YH6

INDOOR UNIT

60

210
Mounting plate @
47
L
000
0
56 17.5

About 108

147

50

Unit : mm

Service space

Top air suction grill

780

Front panel
°
N =]
Air outlet Horizontal air diflector
190 | 400 | (190)
70 70
| .
= o Drain

T
+

> When piping is

drawn from the left side,

50

Cabinet

60

exchange the drain

hose for the drain cap
Drain cap connection port

About
70

About 370 Narrow

pipe (26.35)

() Power cord ‘ Wide pipe (29.52)
Connecting cable

47

47

30

60 22 60 [81.5
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CONSTRUCTION AND DIMENSIONAL DIAGRAM
MODEL RAC-18YH6, RAC-25YH6

OUTDOOR UNIT

I —| Unit : mm
21 183 768
700 68 29 19
Handle 10
jﬁHH%
1 3g
Air suction \‘—A%— 122 ®
~ 182
Air suction
ﬁ"""__' T T #
45 Fixing hole
[e)]
T Holed for anchor bolt
i' r (2-012x16slots for 8.0 bolt)
o ] X
88 Notch for anchor bolt
for 2-98 bolt
- ( )
@ Drain hole L
30
500 100
Service space
7
7 U 210
aa = P WMogt(eléhan
= ||
g More than | E
100
I |
7
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MAIN PARTS COMPONENT

THERMOSTAT

Thermostat Specifications

MODEL RAS-18YHS, RAS-25YH6
THERMOSTAT MODEL Ic
OPERATION MODE cooL HEAT
INDICATION ON 16.7 (62.1) 18.7 (65.7)
16 OFF 16.0 (60.8) 19.3 (66.7)
TEMPERATECRiF) INDICATION ON 24.7 (76.5) 26.7 (80.1)
24 OFF 24.0 (75.2) 27.3 (81.1)
INDICATION ON 32.7 (90.9) 34.7 (94.5)
32 OFF 32.0 (89.6) 35.3 (95.5)
FAN MOTOR

Fan Motor Specifications

MODEL RAS-18YH6, RAS-25YH6 RAC-18YH6, RAC-25YH6
POWER SOURCE DC 5V, 35V DC 140 - 350V
OUTPUT 25W 40W
RED
35V BLK 140- RED
ov 350V
sy WHT ov
CONNECTION 0.5V YEL 15V O
o BLU 06V
0-15V
(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

MAIN ELECTRIC COMPONENTS FOR OUTDOOR UNIT

Bce xaTajgoru u HHCTPYKIMHA 31€Ch:

NAME RATING APPLICABLE MODELS
REVERSING VALVE COIL 135 Q (20 °C) RAC-18YH6, 25YH6
REACTOR L1 13 (mH), 0.224 Q RAC-18YH6, 25YH6
REACTOR L2 25.5 (mH), 0.37 Q RAC-18YH6, 25YH6
FILM CAPACITOR 45 (uF) RAC-18YH6, 25YH6
17 -
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COMPRESSOR MOTOR

Compressor Motor Specifications

MODEL . .

TEM RAC-18YH6, RAC-25YH6
COMPRESSOR TYPE ASC092CD
POWER SOURCE DC 270 - 350 V
OUTPUT 800W
WINDING
RESISTANCE 20°C 2M=1.15

(Q) 75°C 2M=1.40
YELLOW
COMPRESSOR
FRONT SIDE OF OUTDOOR UNIT
ACAUTION

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.
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WIRING DIAGRAM

MODEL RAS-18YH6 / RAC-18YH6
RAS-25YH6 / RAC-25YH6

'INDOOR UNIT]

SINGLE PHASE

A\ CAUTION

The marked parts A are
very important ones for safety.

AC220230V 50HZ POWER A\ TERMINAL CONNECTING
SWITCH /N BOARD CORD
"""""""" 43 A .
BROWN BLACK (BLACK)
BLUE 27 7 1 WHITE = B (WHITE)
"""""""" THERMAL ) = -
éégg | GREEN&YELLOW fUSE (02 GREENAYELLOW
¢ [
BROWN | . D (BROWN)
== c——o RED (RED)
CN8 CN3
HEAT
EXCHANGER%{ CNT  conTROL N
THERMISTOR oW B CN4 AUTO SWEEP
(WHITE) MOTOR
(ROOM TEMP. | CN10 EERCK
THERMISTOR):
INDICATING | CN2 ¢N CN7 VW ITE
RECIEVER /128 oo ooy oo oo L INDooR
PW B 1234567891011 011(;2231?42 FAN MOTOR

CONTROL

N
WIRELESS REMOTE

Bce kaTanoru u HHCTPYKIMHU 31€Ch:

'OUTDOOR UNIT]

COMPRESSOR BLU: BLUE ORN: ORANGE
£ BLK:BLACK RED:RED
BRN: BROWN WHT:WHITE
GRN:GREEN YEL:YELLOW
GRY :GRAY
_______________________ 0UTDOOR
! i FAN MOTOR
! 1A FUSE ! -~
| | M)
| CN24 ! .
} (WHT)
STACK
| (083) 1010DE STACK
! ( “‘] L£7% ] (082) OVERHEAT THERMISTOR
‘ .F!. CN8 K RED
i ! | I (WHT) |
L L ) 4 T RED
- 1
@__E__@_ ----- 5 w REVERSING VALVE
TABOS ‘_1 F(BLK !
e ! oN2
B j_ ,éa ::3; | (RED) I
B =f -5 5 ¢ !
SIS
&= = | | DEFROST THERMISTOR
3 = | CN9 RGRY
= = 1 (BLK)
-1l mal_ | i SRY
Lo o OUTDOOR TEMP.
i oy ST = ONTO RQERY
N . (RED)
! R a {~GRY THERMISTOR
N I
| otk carsciton = \
| <
2 I
| gL 10 RELAY |
i RL? ON15
_ (WHT)
! 9 R007 ‘
| POWER
| RELAY o | )
i 3A FUSE | .
| oot i N VS2 i ! )
; i g RO02 L\ ,
L101 | AN ’
! 0012 $H1k 0013 \ ~--
‘ o008 | ELECTRIC
\ o 007 eHteedie 008 ‘ EXPANSION VALVE
1 o~
L0001 i 2 o !
| S o Torenne ||
| Vst CTH La>d 2B IPOWER |
| S Nl |
L6k 1 e DIODE ¢4t |
‘ §| SA1 STACK ‘
, FUSE L 001 (081) |
1
L___Z&._ _____ @ | e &A™ J
L gRi L e
BLK| = wwr| T RN [ReD
TERMINAL r‘ f“ ]TEWIML
BOARD :_L_;(_A)___N;_B) I QC QD jpoaRD
I |
T (Gl .
BLKI J__ LMWHT_L_, + (BRNL_ REDI,__
1
| ] 1
. INDOOR ! 1 INDOOR
UNIT UNIT
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CIRCUIT DIAGRAM
MODEL RAS-18YH6, RAS-25YH6

KH3P-Top Control P.W.B.
cNe [
3 12V CNi0
@ XA-6P-Top
1
Temperature fuse T
of terminal board —13 QUS> — 6
(102 Built=in terminal board) @ L101 1cP2 - Indoor
2135\/ at11 -5 ® Fan Motor
Lo o BAZ} JW101 7
A Icp1 o o Q131 I I
(BLK‘,‘Oﬁ* o T2 L oL ot 3
B 0115 ST 2
5 s s . 3 B D121 c133
WA ) 2 7% 22 = L1 e ! Note
o L= © —
CO z:: ‘- - = by E o T 1. Type of Capacitor
(BRN) o e 5V - &g i Fe+Film Capacitor
- > —~ — i
D i~ il e GNG o o = . .
O 1 = o bl A | - 13 L = 5 Creeeee Ceramic Capacitor
Red) " i VT3 755 Tk ' i i
LRED | Io o o = D (%) et Electrolytic Capacitor
TermlnaIPBoard Q1186 Q114 oV 2.Symbol of the parts list is
ower
Switch g as follow
e CN3| T 5V [CN4] pH-5P-Top
o Symboll Shape
BN XA=3P-Top T
BRN @ & - A Axial
. arth & 2 g g - M R | Radial
= Screw L L 0821 Re27 | — H Manual
S c821 R821 I§ = b 1 = "lz c Chi
783 T= S 39 5V Auto sweep motor p
s o 1 18 = R
= o °
o ug_) o= o
- oV
5V | L801 E_I_i
(&) 14 |
csom; ™ Ro22 oo o o | |
Jwgorl L S 85 = = o
o e Jor Joe Yo e (e 0]
LN E CBOJ\L Ig o oV
oV ov @MLSI_ 5851 R654 CNT2
H S e 35V i
K 2 = TS | NV-2P-Top 2Way Valve Coill
PH—ZP—TopE ] E g 3 cgm Q731 @ :
= ~
TE - S g = | H i Y% a0 R731 =l 13
i ART =
Heat exchanger T ¢ty {rest] s AUTO RESTART—4 el oFF <
Thermistor G : BmET i | | ] 2
e h o e RS itad oV
¥Having p\an(\ R306 }_C{ 3 . ”4:1 R50 PH-5P-Top (BLK)
[CURRENT SELECT | 3
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Heat Exchng|(8) ¢ 3l 3] |SmER] 3 REST § o {2 1 7
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BLOCK DIAGRAM

MODEL RAS-18YH6/RAC-18YH6
RAS-25YH6 / RAC-25YH6
INDOOR UNIT OUTDOOR UNIT Outdoor DC fan motor
Power source
19 50Hz 220-230V
POWER HARMONICS
| D SR | = POWER RELAY RECTIFIER | C————> | IMPROVEMENT M
CIRCUIT
Inrush current A DC compressor
Protection circuit motor
I
Rotor magnetic
> pole position
detection circuit
Wireless receive T | Ip
Remote controller /\’ circuit > Buzzer circuit
Filt d
Room temperature o ifter.
thermistor ﬁ> Indicating lamp Operation.
Timer. —
Is -
. =
>
<
~ 8
2 2
o
< S
~ . (&)
Heat exchanger 5 :> Auto sweep motor for | Overheat thermistor E > Relay drive circuit
. 5 Air deflector =
thermistor 3 3
€ °
é Defrost thermistor &5)
S
€
g Outdoor temperature thermistor > —»| Electric expansion valve
2
- 1
Temporary switch »
—»{ Indoor/Outdoor < > Indoor/Outdoor >
< interface circuit 2N interface circuit ( > Reversing valve > YL
control circuit
Initial setting circuit > e tor di
> an motor arive Reversing valve coil
< circuit <: ! A
Reset circuit
A
Indoor DC | b rouit »| Reset
Microcomputer clock fan motor DC35Y ower cireut circuit
circuit '
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BASIC MODE
MODEL RAS-18YH6, RAS-25YH6

Operation mode

Fan

Cooling

Dehumidifying (dehumidifying operation by the
function select button only, not including
that engaged by the dehumidify button)

Heating

auto

Basic operation of
start/stop button

Start
| |

Sto
. p

Start  Sto|
[ ] lp

Start/stop button
Operation lamp — —

Timer functions

Off-timer

Start/stop button r
Reserve button r

Cancel button |

Operation lamp
Timer lamp

Timer memory

(Off-timer during stop)

(Change in reserved time)

On-timer

Srart/stop button

Reserve button

Cancel button

Operation lamp

Timer lam|
Timer memory

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

Off ->0On
On -> Off timer

Start/stop button

Reserve button ]

Cancel button ]

Operation lam,
Timer lamp

Timer memor

(Off->On timer)

OFE4 ON ON 4 OFF ON_4 OFF

(On->Off timer)  (On->Off timer)

during operation)

(Off->On timer)
during stop)

Fan speed mode (indoor fan)

Changes from “Hi” to “Med” or
“Lo” depending on room

Set to “ultra-Lo”, “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

Operating mode is judged by room temperature and outdoor temperature.

(1) Judging by outdoor temperature

Operating mode is judged by outdoor temperature.
Only when the mode is not resticted by this judgment, the judgment by room temperature in the next

paragraph will be performed.
(a) Outdoor temperature =
(b) Outdoor temperature =<

(2) Judging by room temperature

27°C : Restricted to cooling
16°C : Restricted to heating

Operating mode at start up is judged (initial judgment)
(a) Conditions for judgment (any of the followings)
* When auto operation is started after 1 hour has elapsed since the operation was stopped.
* 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

* Room temperature = 25°C  +3°C : Cooling
* Room temperature < 25°C  +3°C : Heating

% £3°C is the fine adjustment value from the remote controller. 5.

Judging operating mode change during operation (Continuous judgment)

Room
temperature,

Heating

27°C outdoor
temperature

temperature. “ultra-Lo” mode other than during preheating (cooling is recovered at 18.33°C).
Auto X When the compressor is running at maximum speed In modes other than
during hot dash or when recovered from defrosting. left
Temperature set ‘c
for cooling 42.66
Thermo judgement p | ——— 37.66
Compressor 32.66
29.66
Heat exchanger
((':oo’rg&rye?;o ésr;?fﬂeei) Hi or ultra-HI temperature
. — (fan speed set
1. Runs at “Hi” until first thermo to “auto”) |
off after operation is started. Med
2. Runs at “Lo” when thermo is Lo
off.
Hi Operates at “Hi” regardless of the Set to “ultra-Hi” when the Set to “ultra-Lo”, “Lo”, “Med”, “Hi", “ultra-Hi” or “stop” depending on the room temperature, and
room temperature. compressor runs at maximum time. Set to “stop” if the room temperature is 18°C in the “ultra-Lo” mode other than during
speed, and to “Hi” in other modes. preheating (cooling is recovered at 18.33°C).
Set to “ultra-Hi” when the compressor is running at maximum speed during hot dash or when
recovered from defrosting.
Med Operates at “Med” regardless of Same as at left. Set to “ultra-Lo”, “Lo”, “Med” or “stop” depending on the room temperature and time. Set to
the room temperature. “stop” if the room temperature is 18°C in the “ultra-Lo” mode other than during preseating
(cooling is recovered at 18.33°C).
Lo Operates at “Lo” regardless of the Same as at left. Set to “Lo” in modes other than when the Set to “ultra-Lo”, “Lo”, or “stop” depending on the room temperature and time. Set to “stop” if

room temperature.

compressor stops.

the room temperature is 18°C in the “ultra-Lo” mode other than during preseating (cooling is
recovered at 18.33°C). The fan speed is controlled by the heat exchanger temperature; the
overload control is executed as in the following diagram:

KAFON

Heat exchanger temperature

KAFOF
“Med” with overload
o

Basic operation of
temperature controller

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

I
Qperation lamp _ ——

53 Ji .
e
T8 o —

Hi | Med| Lo
s

See page 25.

See page 26.

See page 27.

(a) Conditions for judgment (any of the followings)
* The mode is reviewed at every interval time.
* When auto operation is started again before 1 hour has elapsed since the operation was

stopped.
(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 the sum of the
basic preset temperature and each type of shift value (e.g. =3°C by remote controller, preset
temperature correction value, powerful shift value, etc.)

[Currently cooling]

* Room temperature =< Final preset temperature
* Room temperature > Final preset temperature

[Currently heating]

* Room temperature = Final preset temperature
* Room temperature < Final preset temperature

—2°C

Heating

—2°C Change to heating
—2°C Continue cooling

+3°C Change to cooling
+3°C Continue heating

Cooling

final preset temperature

+3°C

Sleep operation
(with sleep button ON)

* Enters sleep operation after set
as on the left.

* Action during sleep operation
Lo (sleep) operation

* Same as at left
* See page 26.

* Same as at left
* See page 26.

e Same as at left
* See page 28.

* Same as at left.

* Performs the sleep operation of each operation mode.
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Table 1 Mode data file

Bce xaTajgoru u HHCTPYKIMHA 31€Ch:

RAS-18YH6 RAS-25YH6
LABEL NAME VALUE
WMAX 3500 min~ 4400 min™
WMAX2 3500 min-! 4400 min™
WSTD 2950 min™ 4200 min™
WBEMAX 2800 min™ 3200 min™
CMAX 3200 min-! 3200 min™
CMAX2 3200 min 3200 min™
CSTD 2400 min™ 2900 min
CKYMAX 2300 min™ 2700 min™
CJKMAX 2300 min™ 2500 min
CBEMAX 2300 min™ 2300 min
WMIN 2200 min-! 2200 min™
CMIN 2200 min™ 2200 min
STARTMC 90 Seconds 90 Seconds
DWNRATEW 80% 80%
DWNRATEC 60% 60%
SHIFTW 2.00°C 2.00°C
SHIFTC 1.33°C 1.33°C
CLMXTP 30.00°C 30.00°C
YNEOF 25.00°C 25.00°C
TEION 2.00°C 2.00°C
TEIOF 9.00°C 9.00°C
SFTDSW 1.00°C 1.00°C
DFTIM1 43 Minutes 43 Minutes
DFTIM2 60 Minutes 60 Minutes

—24 —
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Basic Cooling Operation

Table 1 Thermo judgment

Room temperature

Temperature set for cooling and
dehumiditying (value set by remote
control [+])

Start/stop button

ATCMAX

LMXTP

Fan speed set to "auto”

Start

0.66°C.

Stop Start

1.33°C.

0.66°C.

Stop

Thermo judgment

Ultra-Hi
Indoor fan T—_——i
Med

Lo

e —

Ultra-Lo

(Engaged in the set fan speed in cases other than "auto” fan speed)

Operation lamp

Compressor rotation speed

Outdoor fan
Reversing valve (cooling “on” mode)

Rating _|

Notes:

(1) Condition for entering into Cool Dashed mode. When fan set to “Hi” or “Auto mode” and temperature difference between indoor temperature and set temperature has a

1 min.

NOTE (9)

1 min.

2min. 30sec.

corresponding compressor rpm (calculated value in Table 2) larger than CMAX.

(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.

2min. 30sec.

(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 temperature

is higher than CLMXTP.

(6) When fan speed setting on remote control is “Hi” or “Auto” mode, and both room and outdoor temperatures (data based on out door unit) meet temperature judgment

(Off) shown in the table 1, the compressor rpm will be limited to CKYMAX.
(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 rom x DWNRATEC.

ltem Temperature
Room Thermo judgment (ON) 30°C
temperature | Thermo judgment (OFF) 32°C
Outdoor Thermo judgment (ON) 32°C
temperature | Thermo judgment (OFF) 33°C

Table 2 Compressor rpm

Bce kaTanoru u HHCTPYKIMHU 31€Ch:
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Calculated Temperature
compressor rpm (witglf;?\ri?tn\cl:slue)
2200 min-" 1.66°C
2600 min-" 2.00°C
3000 min-" 2.33°C
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Cooling Sleep Operation Dehumidifying Operation

O£ Room temperature
7hr o|&
+ |y
T
Cooling preset
Sleep button teI mgpg raure
ofo
Operation lamp 29
] L =ls
Timer lamp )/ /" [
Remote conirol (Sleep) ON Dz,
Hi !
See basi t
indoor fan |-M9_| _operation ! Start/Stop button j Sta1 R
Lo : Operation lamp
Outdoor fan A Indoor fan 5 min. OFF/1 min. ON
Horizontal air  ghyt ! Outdoor fan
deflector | . I -
Horizontal ———————————— T Reversing valve
Facing down (Cooling "on" model)
el
3
&
2
3 //%//
£
.3
o
Notes: 2 .§
(1) The sleep operation starts when the sleep button is pressed. ‘6_%
(2) When the sleep button is set, the maximum compressor speed is limited to CBEMAX, and the CE, =
indoor fan is set to "sleep Lo". o

(3) The indoor fan speed does not change even when the fan speed mode is changed.
(4) If sleep operation is canceled by the cancel button or sleep button, all data is cleared.

Notes:
(1) 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.
(8) 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.

Dehumidifying Sleep Operation

Cooling Defrost

7hr

Indoor heat exchange temperature
Sleep button
TEIOF

Operation lamp
Timer lamp

7

TEION Remote control (Sleep) ON
Hi . |
Indoor fan e See basic !
Lo operation T
Gooling defrost signal i, Sen 0 L
Hi
See basic operation. Outdoor fan
Indoor fan Med See basic operation.
Lo i
15sec. ]
Horizontal Shut t
Outdor fan air deflector  Horizontal b————1—————-—=—= T
Facing down
Reversing valve
(cooling "on" model) Compressor speed
Balance period
3min. 1min.

7 SDMAX or SDRPM
///
-

Compressor speed

CMINHI 7%%//////////

Notes:

(1) The sleep operation starts when the sleep button is pressed.

(2) When the sleep button is set, the indoor fan is set to “sleep Lo”".

(3) The indoor fan speed does not change even when the fan speed mode
is changed.

(4) If sleep operation is canceled by the cancel button or sleep button, all
data is cleared.
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Basic Heating Operation

Table 3 Compressor rpm

»>
s

Heating set temperature

SFTDSW

0.66°C.

(remote control set temperature
()

Dash period

A TWMAX

/ 1.33°C.

Start/stop button

Start

Fan speed set to "auto"

Stop

Start

Stop

Start

18°C

Stop

Thermo judgment

Defrost signal -

ax. 3 min.

Preheating judgment

Preheating released

Ultra-Hi

Hi 30sec.

30sec.

30sec.

30sec.

30sec. 30s

Preheat released

eC. 30sec.

30sec.

30sec.

Thermo OFF F
Thermo| Thermo_-
OFF OFF

Indoor fan

10sec.
s

- 10sec.
| —

10sec.

Med

Control by

Lo 10se

heat exchanger temperature

5sec.

Control by

Control by

15sec.

Control by

15sec.

-t =
1
Controlby s e—
heat exchanger temperature
|

heat exchanger temperature  10sec.
I

heat exchang

ger temperature

heat exchanger temperature
I

Ultra-Lo

|

Operation lamp

—_

Max.
(WMAX)

Rating _|
(WSTD)

NOTE (10)

Witd —
3000

Compressor speed

WMIN

0

Outdoor fan

Reversing valve (cooling "on" model)

15sec.

,_15sec.

3min.

15sec. |

15sec.

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) Temperature difference between indoor temperature and set temperature has a corresponding compressor rpm (calculated value in Table 3) larger than WMAX.

GICKS

lower than 4°C.

)
)
)
)

CICRIE

During Hotkeep or Defrost mode, fan will continue in “Ultra-Lo” mode.
(10) During Hot Dashed, when room temperature reaches set temperature + SFTDSW compressor rpm is actual rpm x DWNRATEW.

Hot Dashed will release when i) Room temperature has achieved the set temperature + SFTDSW. ii) Thermo off.
During Hot Dashed operation, thermo off temperature is set temperature (with shift value) +3°C. After thermo off, operation continue in Fuzzy control mode.
Compressor minimum “ON” time and “OFF” time is 3 minutes.
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 outdoor temperature is

During Hotkeep or Defrost mode, indoor operation lamp will blink at interval of 0.5 seconds“ON” and 0.5 second “OFF”.

When heating mode starts, it will enter into Hotkeep mode if indoor heat exchanger temperature is lower than YNEOF + 0.33°C.
When fan is set to “Lo”, compressor rpm will be limited to WBEMAX. When fan is set to "Med", compressor rpm will be limited to WJKMAX.
In “Ultra-Lo” 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.

Bce kaTanoru u HHCTPYKIMHU 31€Ch:
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Calculated Tﬁ:ﬂgféiﬂe
COMPresSOr IPM| - (with shift value)
2200 min-' 1.66°C
2600 min-' 2.00°C
3000 min-' 2.33°C
3400 min-' 2.66°C
3800 min~’ 3.00°C
4200 min-’ 3.33°C
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Reversing Valve Defrosting

15sec. or more Auto fresh defrosting

Over defrosting inhibit period
—_—

Fan spee ed
Start/Stop button set to 'Hi"

Defrost signal

% %)
Reversing valve
(cooling "on" model)
30sec,| 2min. 30sec.
—

>t
Reverse cycle period| Reverse cycle period

period 12min. Max. TDF431 3min. Max. 3min. 12min. Max.
TDF412

TOF41 TDF421

DFMAX

SGMNRP-

Notes:

(1) The defrosting inhibit period is set as shown in the diagram below. When defrosting has finished once, the
inhibit period is newly set, based on the outdoor temperature when the compressor was started. During this
period, the defrost signal is not accepted.

2) If the difference between the room and outdoor temperature is large when defrosting is finished, the

maximum compressor speed (WMAX) or (WMAX2) can be continued for 120 minutes maximum.

) The defrosting period is 12 minutes maximum.

) When operation is stopped during defrosting, it is switched to auto refresh defrosting.

) Auto refresh defrosting cannot be engaged within 15 minutes after operation is started or defrosting is
finished.

(
(3
@
5

Heating Sleep Operation

Thr

Timer lamp

]
T j

; / / // e,

Notes:

Setting Defrosting Inhibit Period

DFTIM2

,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Time

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

IR LRk Rl ek SEbt SR DFTIM1

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

-5°C 0°C Outdoor temperature

Notes:

(1) The time is set according to the outdoor temperature when it is between 0°C
and -5°C.

(2) DFTIM1 is used when the outdoor temperature 2 0°C.

(3) DFTIM2 is used when the outdoor temperature = -5°C.

(1) The sleep operation starts when the sleep button is pressed.

(2) When the sleep button is set, the maximum compressor speed is limited to WBEMAX, and the indoor fan is
set to "sleep Lo".

(8) The indoor fan speed does not change even when the fan speed mode is changed. (Sleep Lo)

(4) When defrosting is to be set during sleep oepration, defrosting is engaged and sleep operation is restored

after defrosting.

(5) If sleep operation is cancelled by the cancel button or sleep button, all data is cleared.
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REFRIGERATING CYCLE DIAGRAM

MODEL RAS-1

8YH6 / RAC-18YH6

RAS-25YH6 / RAC-25YH6

| COOLING -DEHUMIDIFYING -DEFROSTING |

| OUTDOOR UNIT |

Silencer INDOOR UNIT
99,52 980 — o = | |
a— :
o« Service valve ) )
J Reversing S (3/8" Single-ended union
valve A (3/8"
i $9.52
o G
£ 2 |
\ﬁ -
¢8.0
¢8.0
¢8.0 _ ¢9.52
o i
) (. )
$6.35 Electric Expansion valve .
Service valve | Single-ended
(1/4" | union
¢7.0 1/4"
> (/%) ¢635
¢6.35
O Strainer Strainer
| O ¢4.76 J
HEATING
: OUTDOOR UNIT INDOOR UNIT
$9.52 Silencer #8.0 | |
D <
#8.0 .
- I —
¢80 1 Reversing (-] z Ser\(/éc/%};alve Single-ended union
valve L¢ A $9.52| (3/8" ¢o.52
[am 1L I
o
? 3 $9.52 .
¢8.0
$8.0
o ﬁ ¢8.0 a $9.52
$6.35 Electric Expansion valve
. Single-ended
Service valve ' union
1/4")
7.0 ( (1/4")
- . $6.35 $6.35
£
Lo [$6.35 ,
Strainer Strainer $6.35
| OF—— ¢4.76
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DESCRIPTION OF MAIN CIRCUIT OPERATION

MODEL RAS-18YH6, RAS-25YH6

1. Reset Circuit

NORMAL : HI
RESET :LO
- 3 L
J B oV | _
— 8
Fig. 1-1
Power "OFF"
I Power "ON" : /
Voltage re i
5.0V '
Voltage supply to i .
pin @ of 1C521
I |
|
Reset release at 4.4V | | Resetenter at 4.2V
! I
| |
| |
| |
| |
! I
|
Voltage ! :
! I
! I
Voltage at pin ) [ 50v |-
of microcomputer
Fig. 1-2

The reset circuit initializes the microcomputer program when power is ON or OFF.

Low voltage at pin @ resets the microcomputer and Hi activates the microcomputer.

When power “ON” 5V voltage rises and reaches 4.4V, pin @) of IC521 is set to “Hi”. At this time the microcomputer
starts operation.

When power “OFF” voltage drops and reaches 4.2V, pin (@ of 1C521 is set to “Low”. This will RESET the
microcomputer.
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2. Receiver Circuit

12v

Q141

()

3 RECEIVER I/P

T Microcomputer

Fig.2-1

IRR (light receiver unit) receives the infrared signal from the wireless remote controller. The receiver
amplifies and shapes the signal and outputs it.

3. Buzzer Circuit
12V

R721 ; BZ1

Microcomputer IC711

Buzzer output @@—(D—DO—GG

Fig.3-1 Buzzer circuit

When the buzzer sounds, an approx 3.9kHz
square signal is output from buzzer output pin @9
of the microcomputer. After the amplitude of this
signal has been set to 12Vp-p by IC711, it is Metal diaphragm
applied to the buzzer. The piezoelectric elementin
the buzzer oscillates to generate the buzzer’s

/—\ PN
—_ + -
sound. -~ v T v
Sound wave
~_ - ~ +
N

Fig. 3-2 Buzzer Operation

/ Pizoelectric element

—-31 -
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4. Auto Sweep Motor Circuit

12V

Auto sweep motor for
horizontal air defectors

Microcomputer

Fig.4-1

Fig. 4-1 shows the Auto sweep motor drive circuit; the signals shown in Fig.4-2 are output from pin @~ @@ of
microcomputer.

Micro computer pins Step width : 10ms

Horizontal air deflectors 1 S

\B)

[
3 | 4
|

©

S

@

Fig.4-2 Microcomputer Output Signals

As the microcomputer’s outputs change as shown in Fig.4-2, the coils of the auto sweep motor is excite to turnthe
rotor. Table 4-1 shows the rotation angle of horizontal air deflectors.

Table 4-1 Auto sweep Motor Rotation

Rotation angle per step (° ) Time per step (ms.)

Horizontal air deflectors 0.0882 10

—-32—
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5. Initial Setting Circuit (1C401)

* When power is supplied, the microcomputer reads the data in IC401 or 1IC402 (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 or IC402; data will not be erased even when power is
turned off.

5V

R403
W—>

Microcomputer

p
¢ &7) SCL }External ROM
(6) SDA

IC401 or IC402 (E2PROM)

ov Fig. 5-1

6. Power Supply

12V

35v 102 THERMAL FUSE_____
(Built=in o/ o CN10
terminal board)
’_(}{sz - Indoor
- Fan Motor
QSO
- Li11
ICcP1 - JW101 T
= pop
212 S
+ oie
e
o = -
== - s 5 =
° x5 ° S5Vas Lo o=
~ - > R
a = g
ov I ROTATIONNO. F2
————={ o rvouraur
ov Micro Computer|

Fig. 6-1

First, 35V power which operates the indoor unit is generated by the power source section of the outdoor unit and
supplied to the indoor unit through the C and D lines of the connecting cable.

Second, use the DC/DC converter and the 35 V power supply from the outdoor unit to generate 12 V control
power, which drives the stepping motor during the operation.

In addition, use the regulator IC 121 to generate 5 V power required for driving the micro computer and controlling
fan motor.

If the terminal block was overheated due to a connecting cable improper connection, the thermal fuse built in the
terminal block will burnt to shut off the 12 V line and stop the operation of the indoor unit. Then, the outdoor unit
cannot be communicated with the indoor unit and a communication error occurs (the outdoor LD301 will blink 9
times), stop all operations.

—-33—
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7. Fan Motor Drive Circuit

CN10
35V

ov O
5V O M

Fan motor

Micro computer

DC fan
motor output

[C

DC fan motor
Speed
feedback

Fig. 7-1

Voltage at point@ !
Waveform

T T1 = Low speed
T2 T2 = High speed

T1

Voltage at point ®
Waveform

T
Voltage at point ©J'

Waveform

1
T2 |
1

* Forthe point A, 15.7 kHz PWM pulse will be output from
the pin @) on the micro computer as shown in Fig. 7-2.
The pulse range will vary with different command speed.

e The pulse is converted into the analog voltage by the
R751 and C751 and applied to the fan motor as the speed
command voltage.

Fig. 7-3 shows the relation between the voltage at the Speed
point and the speed. (Some differences will occur
due to the condition of the unit.)

e The fan motor outputs the feedback pulse of the speed,
which is input into the pin 4 on the micro computer. This Voltage at point ® (V)
pulse is equivalent to a frequency of 12/60 speed. Fig. 7-3
(Example: 1000 min-1 x 12/60 = 200 Hz)

The micro computer monitors the frequency and adjusts
the output pulse range of the pin @) so as to keep the
command speed.

e |fthe feedback pulse is 100 min-1 or less due to a locked fan motor or failure, the fan output will be
stopped temporarily as fan lock error. After 10 seconds, restart the output of the pulse. If fan lock
error is detected twice within 30 minutes, all units are stopped and the unit will come in the failure
mode. (The timer lamp will blink 10 times.)

(1400)

(min')
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MODEL RAC-18YH6 RAC-25YH6
1. Power circuit

This circuit is to convert the power from AC which is provided from the terminal A and B to DC voltage.
And produces an AC current which does not exceed the harmonic amplitude limit of the IEC61000-3-2.

When the compressor is stopped, the AC voltage becomes about 300 V and while the compressor
operates, it is about 280 V.

_MANPWB. | _ (
i T OGRAY(SZ) T T T T T T
TERMINAL | N [ °®
Bf)A@R 15A FUSE L101 _ § ® ‘TAEH TABOS
BLACK » Slol |2 66 L1 BLUE, . L1 DE3
7z s il !
i SA1 o0+ =S | 1 RO07 RL2 !
A4 {2 ° m 3 | ! = @
® .,P# — GORANGE(S2) o
WHITE [y
| | Al 7____|'
GREENT
wr; o 70 MICROCOMPUTER
| Yoy -
eREENsL,. Mmoo gz
v L003 L002 =
| DB1
| 2 xx SWITCHING
2002 €012 6007 | ae1| POWER
’ 1 SUPPLY
! I
’ i o
! £013 0008
’ Y ¥
]
| Fig. 1-1
Main parts
(1) DB2

The DB2 rectifies the AC voltage.
The possible causes for the DB2 failure are as follows. The 15 A fuse may be blown out or the IPM

for the main PW.B. may have a failure. In such a case, check the 15 A fuse for blowout and replace
the main PW.B. if necessary.

(2) DBS, L1, C023 and L2

The DB3, L1, C023 and L2 shape waveform of the input current.

When the current runs through the L1 is taken for |1 and the current runs through the L2 is taken for
I2 as shown in Fig. 1-2, 11 becomes an input current to the capacitor which peak value was crushed
by the L1 and 12 becomes a resonance current which causes the LC resonance using the L2 and
C023. By combining the I1 and 12, the input current from the main power shapes a waveform shown
in the right side of Fig. 1-3, indicating that the waveform is similar to sine wave. The more the
waveform is similar to the sine wave, the lower the harmonic current becomes.

If the C023 has any failure, the protection unit activates and the C023 in open mode. In such a case,
replace the failed parts.

DB3 I >
L1 I, Is
) -
; )
[— l,
C023 L2
—>

I

Fig. 1-2 Fig. 1-3
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3)

(4)

(6)

C021 and C022
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. 1-4, it is rectified by the DB2
\ .

T
/
T~
o

ov

and becomes the waveform as shown in the middle
of Fig. 1-4. After that, the voltage is smoothed by the
C021 and C022, and becomes the waveform shown
in the bottom of Fig. 1-4.

DB1 and C41

The DB1 rectifies the input voltage and the C41
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.

~
<
=
<

Smoothed
Voltage

ov

C001 to C003, C011, L101, and L102

They absorb electrical noise generated during Fig. 1-4

operation of compressor, and also absorb external

noise entering from power line to protect electronic

parts.

Be sure to connect the earth cable between the indoor unit and the outdoor unit. Otherwise, the
noise filter circuit won’t operate properly.

SA1 and VS1to VS3

These surge absorber and varistors absorb external power surge such as induced thunder.

Be sure to connect the earth cable between the indoor unit and the outdoor unit. Otherwise, the
surge absorber and the varistors won’t operate.

R002 and R007

The resistor RO02 protects the rush current when the power is turned on while the resistor R0O07
protects the rush current when the compressor starts.

When the R002 has any failure, the control power supply won’t operate. When the R007 has any
failure and a strong rush current is generated, the DB2, C021 or C022 may be damaged.

— 36 —
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2. 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.

2-1 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 @.
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 C821, where DC components are eliminated,
and is then shaped by the comparator. The shaped signal is detected by diode, amplified by amp,
and output to pin @ of the indoor microcomputer.
Fig. 2-2 shows the waveforms at each component when data is transferred from the outdoor
microcomputer to the indoor microcomputer.

2-2 Communication signal from indoor microcomputer to outdoor microcomputer.
The request signal (SDO) generates by indoor microcomputer is output to pin &) , and amplifies by
Q801.
I/F signal approx. 38 kHz is generated by comparator, then modulated by the signal from pin & of
indoor microprocessor.
This modulated I/F signal is then amplified and superimposed to DC 35V line via L801 and C802 of
indoor interface circuit.
Fig. 2-3 shows the waveforms at each component when data is transferred from outdoor
microcomputer to indoor microcomputer.
The circuit operation of the outdoor receiving circuit is same as indoor receiving circuit.

37—
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Fig. 2-1 shows the interface circuit used for the indoor and outdoor microcomputers to communicate
with each other.

CONTROL PW.B .|
STV
I %m %“ 3V§JE TR gy sy AL 1) 1/F RECEPTION
1T IN | 1 %C <
cg21 R821 Luls e R R € cs247
T -~ 1- JE= = ov Micro
85V \l/ 1cect Computer
ov
5V
TERMINAL S ! -
BOARD - = = S
S 3* . L801 o 0803 . ; % ; ________
@ Cgm R812 T i 1/F TRANSMISSION
Jwgo1 L 16804 z i o ged
1¢801T2
o-0—— L I
ov ov ov
INDOOR UNIT
OUTDOOR UNIT
MAIN P.W.B. |
HIC
35V
Micro Computer
I/F TRANSMISSION
12V _ (SDO)
Interface relay & H
< I/F RECEPTION
(SDI)
o
C =l
8| e
-8
L802 810
[*<}
© (s
TERMINAL b
BOARD NF COIL 2 O
— |/ FOV 1C5(1/2)
ov ov

(Communications from indoor microcomputer to outdoor microcomputer)

(Communications from outdoor microcomputer to indoor microcomputer)

Fig. 2-1 Indoor / Outdoor interface circuit
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MHM 5V
Outdoor microcomputer Pin 48 — MAM_MM ov

PinG1) — \

\ \ | \ ) 5V
ov

Indoor microcomputer Pin60  —?

5V
ov

Pind9 —¢ \/

I W W W
ov

35V DC line ¢ WV

< ~=
100ms.
Leader

33ms.
1 frame

Fig. 2-2 Voltages Waveforms of Indoor / Outdoor Microcomputers (Outdoor to Indoor Communications)

Outdoor microcomputer Pin

ov

Pin61)

Y W W U
ov

Indoor microcomputer Pin@

W e W W
ov

= L C C

Pin@9
35V DC line

I U A WY W
ov

A

i

>l
4.95ms.
Transmit/receive
switching time

|
[
33ms.

1 frame

Fig. 2-3 Voltages Waveforms of Indoor / Outdoor Microcomputers (Indoor to Outdoor Communications)
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[Serial Communications Data]

(1)Outdoor message

~ | Fast feed 1/10000 for commercial test S ~ | Compressor minimum rotation speed(4 MSB) g
© | Fast feed 1/1000 for commercial test 8 «© | Compressor minimum rotation speed(3) g
w | Rotary reversing valve being ON ‘% o | Compressor minimum rotation speed(2) g
< o <+ | Compressor minimum rotation speed(1) g
” ™ o ” > | Compressor minimum rotation speed(0 LSB) ‘%
o | Outdoor new communication bit - N | Indoor new communication bit ‘%
~ | Fan-7-step request - ~— |OVL up g
o S © | 15/20(A) =
™~ | Actual compressor rotation speed(7 MSB) % ™ | Compressor command speed(7 MSB) %
© | Actual compressor rotation speed(6) 8 © | Compressor command speed(6) ‘%
w | Actual compressor rotation speed(5) % O | Compressor command speed(5) 8
< | Actual compressor rotation speed(4) % < | Compressor command speed(4) g
e Actual compressor rotation speed(3) L e Compressor command speed(3) L
o | Actual compressor rotation speed(2) L o | Compressor command speed(2) =
~ | Actual compressor rotation speed(1) g — | Compressor command speed(1) ‘%
S | Actual compressor rotation speed(0 LSB) S © | Compressor command speed(0 LSB) ‘%
™~ | Outside temperature(7 MSB) % ™~ | Compressor ON g
© | Qutside temperature(6) = © | Main power ON request o
© | Outside temperature(5) = 1© | Quick heating o
< | Outside temperature(4) = < | Reversing valve ‘%
" ™ | Outside temperature(3) g " ™ | 2-way valve =)
o | Outside temperature(2) ‘% N Fan(2 MSB) 8
— | Outside temperature(1) L — | Fan(1) =
© | Outside temperature(0 LSB) = © | Fan(0 LSB) S
™~ | Self-diagnosis(3 MSB) g ~ | Capacity code(3 MSB) o
© | Self-diagnosis(2) = © | Capacity code(2) ©
w | Self-diagnosis(1) ‘% w | Capacity code(1) =
o < | Self-diagnosis(0 LSB) ‘% o < | Capacity code(0 LSB) ©
™ | Defrost request signal = | Indoor in-operation bit =
&N | During forced operation ‘% o | Operation mode(2 MSB) g
- o — | Operation mode(1) L
S) S © | Operation mode(0 LSB) =
=1 @2 22| . 2
5|2 k5 S £ 52 5 fo
HE 8 8| gl8E § 8
@© S @©
5 £|5
o
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Intelligent power module switches power supply current according to position of the compressor motor
rotor.
The switching order is as shown in Fig. 3-2.

At point ®: Ut is ON, V- is ON (circuit in Fig. 3-1)

At point ®: Ut is chopped (OFF), V- is ON (circuit in Fig. 3-4)

v w @{ ?U*’ vt
Upper arm !
transistor » | »

Time
Lower arm
transistor #

u- A W~
T

Fig. 3-2 Switching order of power module

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. 3-2 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. 3-3 shows voltage waveform at each point shown in Figs. 3-1 and 3-4. First half of upper arm is
chopper, second half is ON, and first half of lower arm is chopper, second half is ON.

U* transistor chopped U~ transistor ON
Voltage at ® k—> k——‘
280V-300V — mim mlelnlE —
‘;A—Ch?)pping period o I o
Chopping period (208 sec.)
ON
Upper arm transistor -

dddddddd

Fig. 3-3 Voltage waveform at each point

When power is supplied Ut~ V-, because of that Ut is chopped, current flows as shown below;
(1) When Ut transistor is ON: U™ transistor — U coil >V coil — V- transistor - DC current detection
resistor — Point ® (Fig. 3-3)

(2) When Ut transistor is OFF: (by inductance of motor coil) U coil — V coil — V-transistor —
U- diode — Point ® (Fig. 3-4)
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VOLTAGE

Tc100 Jc110

Id DETECTIVE

R
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o7

1=
An

ik

ESSOR

=0
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—\=

“ik]d

e

PY

4{
4{

"y

&

SRS

b g |

Fig. 3-4 Power module circuit (U* is OFF, V- is ON)

Eee

==

6P

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. 3-3. 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 PW.B. may indicate as shown below:

MAIN P.W.B

LD303

LD302

LD301

e ________e

1 | I
TVUV VIVT

Q

IPM

sy O

HiC \_SERVICE SWITCH

Fig. 3-5

) ©
Qe ||

Table 3-1
Self-diagnosis Ssg'?:;%logs lamp
Ip (peak current cut) LD301 Erl:tlekss 2
Switching incomplete LD301 E::;';S 4
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{In low speed operation)

Drive signal at point (A)

Internal drive signal of IGBT

ut sv
vt ov

u-

V-

ut1sv
ov

vt

W+

“+-— 120° —»4— 120° —P>-4—— 120° —P>4+—— 120° —P>4+—— 120°
v- ut W~ vt u- w* V- u* W~ vt
pupt
i
nr

(In high speed operation)

Drive signal at point (&)

Internal drive signal of IGBT

ut sv
vt ov

u-
V-

W

ut1sv
oV

Fig. 4-2
+—— 120° —p»4+— 120° —»4+—— 120° —»4+— 120° —»=4+—— 120°
vo Ut W~ Al u- w* V- u* W~ vt
Fig. 4-3
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5. Power Circuit for P.W.B.

Fig. 5-1 shows the power circuit for PW.B.

AC220-230V O

[TT]
w
oD

DB1
A A
R4 1 1 e
X €007 0012R002 -
=T chcsTcma 4=
A A
SW-TRANS
(1) (13 Do $C-35V
zz+C05 %RZG
- 14)15 D-0V
" C31SR45SR4G éﬂ;ﬁ 0 v R
27006 %RM
(16) i
B-12V -
A0S (g | B2? A 12V ¢15 oV
ﬂzz%w %st
(12)| (19) v
V
D0Z RO7 (1) | (22) nz4
< L+ D03 i
ST S e cio C21 =
© Sa R20
Pa2
3‘ AIZZ (2)  (20)21
T cas
Micro
Computer
44) MAIN SUPPLY ON/OFF
Fig. 5-1

In the power circuit for PW.B., power supply for microcomputer, peripheral circuits, and IPM driver
circuit and, as well as DC 35V, are produced by switching power circuit.

Switching power circuit performs voltage conversion effectively by switching transistor IC1 to convert
DC 330V voltage to high frequency of about 20kHz to 200kHz.
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» The voltage specification of the power circuit is as follows.

<Check points>

Output Voltage Main load Measuring points Potential failure modes
spec. + -
12V 11-13V MAIN PW.B. J25 (“12V” display) J28 (“0V” display) LD301 blinks 3 or 4
times, then stops.
5V 4.5-6V MAIN PW.B. J20 (“5V” display) J28 (“0V”display) | The unit won’t operate
MAIN P.W.B. error
B-12V 11-16V Expansion valve R25 (“B-12V" display) | R25 (“B-0V” display) | LD301 blinks 5 times;
Expansion valve error
15V 14-17V | DC fan motor (CN24) J4 (“15V” display) C06- side LD301 blinks 3 times,
MAIN PW.B. J5(“15-0V" display) | or 4 times, or 12 times.
35V 33.5-38V | Indoor unit electrical parts | R23 (“C-35V" display) | R23(*D-0V"display) | Indoor unit won't operate.
(Terminal C,D) Terminal C (blown line) | Terminal D (red line) | Indoor / Outdoor miss
Reversing valve (CN2) conection.

« 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 MAIN 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 Possible causes Criterion
output
35V Reversed connection of the cable. Connect the cable correctly.
Electrical part for the indoor unit has Remove the connection cable and measure the
a failure. voltage. If the voltage is correct, check the electrical
parts for the indoor unit.
Short-circuited reversing valve Remove the CN2 and measure the voltage. If the
voltage is correct, check the reversing valve.
15V DC fan motor error Remove the CN24 and measure the voltage.
If the voltage is correct, check the DC fan motor.
Also, check the main PW.B. 1A fuse for blow out in
this step.
12V, 5V | Main PW.B. error Check the main P.W.B.

Bce xaTajgoru u HHCTPYKIMHA 31€Ch:
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6. Peripheral circuits of microcomputer

e Fig. 6-1 shows the microcomputer and its peripheral circuits, Table 6-1 shows the basic operation of
each circuit block, and Fig. 6-2 shows the system configuration.

|
‘ DC voltage |
| e — - -morox D235V _ |
| ! i R003
| |
Detection resistor ! &B— - - — - é@ — RO04
ROO1
N
DC current
-

ov ov >
R287 D208

4@9 STANDBY output

wn

] 7

g R288 R252 G RESET
ov T

ov

R286
R289

C204

Fig. 6-1 Peripheral circuits of microcomputer

Table 6-1

Circuit block Basic operation

Detects DC current flowing into power module and, when over-current
Peak current cutoff circuit| (instantaneous value) flows, stops lower arm drive circuit and creates
Ip signal to stop microcomputer at the same time.

Protects compressor by judging overload status based on input current,

Overload control circuit DC current and DC voltage.

Reset circuit Creates reset voltage.
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()
5V, 12V
=~ Reset voltage ®
Reset circuit
.“g’
2 | approx.
° |bCc23s5v
2 Chopper 5
° DC voltage . signal Drive signal ©
& Dividing resistor . ‘% Drive circuit |[———— g :> Cor;p;;srsor
§ 5
Input current § 2
2
€
o .
Current amplifier DC current 8 Ip signal S;ii;filijrgsirtn
circuit ] ©
‘ \r U DC current
|| Current | | Detection
L—{ transformer|— Q < | resistor
. Fig. 6-2
® Detailed description for the operation of each circuit is given here.
6-1. Peak current cutoff circuit
Fig. 6-3 shows the peak current cutoff circuit and waveforms at each section.
DC current Id - IPM
25A ¢ -—-—
o ~ )
X DC current !
Voltage at point@® ! /J\ Detection resistor
0.6V ! \Nj ? J
- ROO1
| R906 ov (Main PW.B.)
Voltage at point @ | § g ___HIE)_____
ge atp | | > 2
5V Outdoor
{ ov ov microcomputer
L_ ég_ _

e |p cut circuit detects instantaneous large current and operates to protect various parts, such as IPM,
by stopping inverter.

® When current exceeding 25A flows as shown in the diagram, voltage at point(A), detected by
detection resistor, is divided by R906 and R905, and then input to IPM pin(6). Since this exceeds
threshold value, IMP pin(2d) is set to Lo (voltage at point (8)). When Lo signal is input to pin @9 of
microcomputer, microcomputer will stop drive output, and self-diagnosis lamp will enter a 2-time
blinking mode. When peak current is detected, IPM holds lower arm output off status for a fixed
period (approx. 4 msec.), and then enters drive signal standby mode. Microcomputer outputs drive
signal 3 minutes later to restart operation.
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6-2. Overload control circuit (OVL control circuit)

Overload control is to decrease the speed of the compressor and reduce the load when the load on
the air conditioner increases to an overload state, in order to protect the compressor, electronic
components and power breaker.

Overloads are judged by comparing the DC current level and set value.

Fig.6-4 shows the overload control system configuration and Fig. 6-7 is a characteristic diagram on
overload judgement values. There are two types of control which has named IS OVL and ID OVL.
IS OVL is limiting the whole input of this room air conditioner system through the current sensor CT1
in order to keep the maximum rating of components by reading total operating current.

ID OVL is watching and limits the compressor current through the detection resistor, which is built in
IPM in order to control the compressor reliability. Since the compressor reliability is related with its
speed, the ID OVL value is also linked with the compressor speed. Fig. 6-7 shows an ID OVL limitation
curve.

All of OVL operation values were programmed into EEPROM memory.

Compressor |¢——

Microcomputer EEPROM
Motor current (ID)
+ A-D
>
Detection converter
resistor + ID OVL
value
+ Motor
Amplifier control | g
process
$ IS OVL
value
Smoother > A-D
* converter
Detection
transformer CT1

*

Whole current (IS)

Fig. 6-4 Overload Control System
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- T T T T T T
IPM (Intelligent Power Module) |

DC voltage approx. Jl

|
1
K " |
Detection resistor I—@— -
ROOI1
Ly 7 1Y
DC current
-

R906

)ld

el
IN
gy
C217 4
___9 -
R247
_ o |o
o \F1
S
[
R249
14,1
< 3
N
0o
D20
>
o
2
C224
()

_ ov lov
<
| S g
e . % ‘ =T €015

. 9
ov TCOOQ D00l ROO5 | — ®
3 3 3T
3 | &
| ov

RO06

ov
ov ov

(1) IS OVL Fig. 6-5
The voltage amp. circuit amplifies the DC current level detected by the detection transformer CT1.
Receiving this, the microcomputer converts it to a digital signal and compares it with the internal
data to judge whether or not overload control is required.

< During overload control >
The filter consisting of R245 and C217 removes high harmonic components from the voltage generate
from the DC current flowing to the detection resistor, and supplies it to IC4 pin (5. IC4 forms a non-
inverting voltage amp. circuit together with the peripheral elements.
The microcomputer stores the set values which vary according to the rotation speed. When the DC
current level exceeds the set value, the microcomputer enters the overload control state.
The set Value is determined by the amplification of the voltage amp. circuit

Amplification : high = DC current : low

Amplification : low — DC current: high

Voltage at microcomputer pin ,@

Rotation speed of compressor Command rotation speed

Actual rotation speed
Decelerating | Accelerating | Decelerating | _ Accelerating

Fig. 6-6

(2) ID OVL
Fig. 6-5. The filter consisting of R245 and C217 removes high harmonic frequencies from the voltage
generated by the current flowing to Detection resistor; R245 and C217 average the voltage. This
voltage is then input to IC4 pin (5) and supplied to microcomputer pin 60. The microcomputer
compares this input with the set value, and if the input exceeds the set value, it enters overload
control status.

Fig. 6-6 shows the rotation speed control. When the voltage at pin 67 of the microcomputer exceeds
the set value, the microcomputer decreases the rotation speed of the compressor and reduces the
load.

Judgment value according to rotation speed
(internal judgment value)

DC current

Rotation speed

Fig. 6-7
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R003,R004,R608,R613, detect the DC voltage at the power circuit. The microcomputer receives a DC
voltage and applies correction to the overload set value so the DC current will be low when the DC

voltage is high.
(Since the load level is indicated by the DC voltage multiplied by DC current, R247, R248, R249 are

provided to perform the same overload judgement even when the voltage varies.)

DC voltage : Low
DC current : High

DC voltage : 260V

DC voltage : High
DC current : Low

DC current

0 Rotation speed

Fig. 6-8

(3) Start current control
It is required to maintain the start current (DC current) constant to smooth the start of the DC motor

of the compressor.
RAC-18YH6, RAC-25YH6 uses software to control the start current.
The start current varies when the supply voltage varies. This control method copes with variations in

the voltages as follows.

1. Turns on the power module’s U* and V- transistors so the current flows to the motor windings as

shown in Fig. 6-9.
2. Varies the turn-ON time of the U* transistor according to the DC voltage level and the start is

controlled so the start current is approx. 10A .

IPM

DC current

PO U+ i V+f W@ Compressor motor
DC

Voltage -

u- \%
N Detection G {3
resistor

Fig. 6-9

sS|<|c
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6-3. Reset Circuit

| HIC

o~ .
i 12V |
' |
| |
' |
i § § Microcomputer i

o o -

i RESET OuT. |
. . |
| Lo (7)ReseT |
I |
. oV

| OV OV ooV oov R288 |

Fig. 6-10

The reset circuit initializes the microcomputer program when Power is “ON” from “OFF” .

Low voltage at pin (7) resets the microcomputer, and HI activates the microcomputer.

Fig. 6-10 shows the reset circuit and Fig. 6-11 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 (7) 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.

12V line
12
Z —
o>
e
- Qo
g 26 5V line
g § Reset voltage

0
Time

10 B 12V line
m .. 99V____.D
oS
oo r
T 6 5V line
85 F
o> Reset voltage

Time
Fig. 6-11
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6-4. Temperature Detection Circuit

O.H. thermistor

r@

DEF. thermisto

(o
\©/
(@]
I

Microcomputer
AX-8V11

@ DEF

L

1®OF-{®of-

(o

I
Outdoor temperature
thermistor J— CN10 I

g _ f64 Outdoor
_k'i H/ 10302 X%/ temperature
i | R303 W
| L oV
L oV _ 3 o
Fig. 6-12

The Over heat thermistor circuit detects the temperature at the surface of the compressor head, the Defrost.
thermistor circuit detects the defrosting operation temperature.

Athermistor 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 69 of microcomputer is increased.

Microcomputer compares the voltage at pin 69 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 €3 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:

Table 6-2
Outdoor temperature (°C) -10 0 10 20 30 40
R303 Voltage V) 1.19 1.69 2.23 2.75 3.22 3.62
<Reference>

When the thermistor is open, in open status, or is disconnected, microcomputer pins 69,63,64 are approx.
0V; when the thermistor is shorted, they are approx. 5V, 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.
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6-5. Reversing valve control circuit

e In this unit, reversing valve control circuit turns ON/OFF the power to the reversing valve coil by
opening/closing the reversing valve relay.

¢ Opening/closing of relay will differ depending on the operation condition. (In the cooling cycle,
reversing valve relay is normally ON (close).)

¢ Table 6-3 shows the circuit operation of each operation mode. If the following result is not obtained,
reversing valve control circuit may be defective.

Table 6-3
Point | Between Pin Between Pin 32 of HIC
. Between(1)and(3)CN2
Operation mode of microcomputer and 0V| and 0V Dand@
Cooling | In normal cooling operation Hi ov approx. 35V
_ In normal heating operation Lo 12V 0V (not fixed)
Heating . . .
In defrosting operation Hi oV approx. 35V
S o
Reversing | M Main P.W.B.
valve SN21_ T
Reversing valve relay
) D701 RL5
)
5 '
T D-0Vv
|
‘ v
! ‘ HIC
! Reversing valve \
| relay coil ! _
‘ (RL5) ‘ IC2 %
| | 3
! /%)2\ 16 29) %
| |
| | =
| |
‘ - - J—
Fig. 6-13
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6-6. Electric expansion valve control circuit

Main P.W.B. B—12V

i i /L HIC
| R404 R403 Q401 16
° R407

1
PQ401
12

R408

PQ402

Microcomputer

Electric
expansion
valve

CNI5

XA—6P

R409

PQ403
Q404
R410

PQ404

Fig. 6-14

e Electric expansion valve is driven by B-12V. Opening of the valve is controlled by feeding power to 1
or 2 phases of the 4-phase coil to switch the polarity of the coil.

* The relation between the conducting phase switching direction and open/close direction is as shown
below. When the power is turned on, approx. 0.9 V is applied to CN15 pins (1) to (4); when no power
is supplied, approx. 12 V is applied. When the power is reset, expansion valve performs initial
operation for 5 to 10 seconds.During initial operation, measure pins (1) to (4) of CN15 using
multimeter: If no change is found around 0.9 V or 12V, expansion valve or microcomputer is

defective.
e Fig. 6-15 shows logic waveform during the operation of expansion valve.

Table 6-4
CN 15 | Lead Drive status
Pin No.| wire 1 2 3 4 5 6 - 5

@ | white| ON | ON | OFF | OFF | OFF | OFF | OFF | ON
Yelow| OFF | ON | ON | ON | OFF | OFF | OFF | OFF
Orange]l OFF | OFF | OFF | ON | ON | ON | OFF | OFF
Blue | OFF | OFF | OFF | OFF | OFF | ON | ON | ON

Qe

Operation mode
1—»2—-»3—-24->5—-6—>7—8 VALVE CLOSE
8—>7—»6—>5—>4—->3—»2—>1 VALVE OPEN

e [@] T I_I 12/
0.9V

® I | R

® I I

@ L L

50ms. 75ms
200ms.
Fig. 6-15
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6-7. Outdoor DC Fan Motor control circuit

Motor coil

RC Filter

MAIN P. W. B.
1A-FUSE
oo K a ©
éz; gz; --------- 15V ‘L 100 @ _
T 1 oy T o
4 O Ll
R107 ~lYcc : -
2/ \
@1WM control voltaze‘ il —
15V SEG pulse O = xx
TTCN24 oo
XH-T7P
£1027
\\ Control Boar d
Ao TV e o
W (W 0C fan motor with control board
15-0V
5V NCIIC
L
33. 3KHz
R105 12y
- HIC
2085 ,
. ¢v _ —~  Microcomputer
/2 a Rg84 —e o
v o
45) !
44
oVl 7298
53 FM—60°
T FM=60" ¢ |
R106 7 c209 (FG PULSE
INPUT)

This model uses DC Fan Motor which has a controller circuit built in the Motor.
This DC Fan Motor will rotate by control voltage apply to Vsp input. (Voltage range: 1.7 to 7V DC)
Vsp high : Faster ;
Vsp low : slower ;
Vsp lower than 1.7V : stop
Motor will output FG pulse by following this motor revolution.
Outdoor microcomputer will output PWM control signal from by following the instruction from
indoor microcomputer.
This PWM control signal will convert to Vsp voltage by smoothing circuit. (R242 & C209)
Fan motor will start to rotate when Vsp was proceeding over than 1.7V, and generate FG pulse by
rotation speed.
FG pulse will feed back to Outdoor microcomputer 53).
DC Fan Motor circuit has to match the Fan Motor revolution with instructed revolution. Such as...
FG feedback: Faster Instruction: Slower ... Decrease pulse width
FG feedback: Slower Instruction: Faster ... Increase pulse width
FG pulse is also used for Fan Motor failure detection.
Microcomputer will monitor FG pulse 30 seconds after start the fan motor. If there is no signal detected,
it will consider that the Fan Motor was malfunction and stop the operation. In this case, LD302 on main
P.W.B. will blink 12 times. (Fan Motor lock detected)
R107 and IC4 are used for Fan Motor over current.
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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 CN6 and CN12 connection first. It makes Fan Motor Lock also if those
connectors are in misconnection.

DC Fan Motor has broken invites 1A Fuse burned. Please replace both DC Fan Motor and 1A 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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SERVICE CALL O & A

RAS-18YH6 / RAC-18YH6
RAS-25YH6 / RAC-25YH6

Model

COOLING MODE

The compressor has
stopped suddenly during
cooling operation.

(®

DEHUMIDIFYING MODE

When “Auto fan” mode is set,
the indoor fan speed changes
from HIGH through MED to
LOW.

=

~C

Check if the indoor heat
exchanger is frosted.
Wait for 3-4 minutes
until it is defrosted.

If the air conditioner operates
in cooling mode when it is
cold, the evaporator may get
frosted.

This is not an error.
The anti cool air function
shows this phenomenon.

In the fan “Auto” mode, the unit
detects the heat exchange
temperature. When the
temperature becomes low,

the fan speed changes from

)\ )\
Fan speed is not switched over Fans speed is normally set to LOW during
during dehumidifying operation. dehumidifying operation.
J
To have an operation with high dehumidifying
Cool air comes from the unit during effect, the unit operates at low fan speed.
dehumidifying operation. As a result, cool air comes from the unit.
This phenomenon is not a fault.
J J
HEATING MODE
) )
. . It occurs during defrost-
The circulation stops . .
occasionally during |:> 2?&&?52;?{;2
Heating mode. condenser is defrosted.
J J
)\ )\
At the beginning of heating,
When the fan speed is set the fan speed remains
at HIGH or MED, the flow LOW for 30 seconds. If
is actually Weak. HIGH is selected, it
switches to LOW and again
to MED after additional 30
seconds.
J J
. . emperature is high in
Hegtlng operation stop_s the outdoor, heating
while the temperature is .
AN operation may stop to
preset at "30". . .
protect internal devices.
J J
N N N
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HIGH, through MED to LOW. )
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AUTO FRESH DEFROSTING

After the ON/OFF button is pressed Auto Fresh Defrosting is carried out : the
to stop heating, the outdoor unit is |:> system checks the outdoor heat exchanger

still working with the OPERATION and defrosts it as necessary before stopping
lamp lighting. operation.

AUTO OPERATION

Fan speed does not change when
fan speed selector is changed At this point fan speed is automatic.

during auto operation.

(®

NICE TEMPERATURE RESERVATION

When on-timer has been This is b(_acause N|ce terrllperatu.re reservation
|:> function is operating. This function starts

programmed, operation starts before . X .
the preset time has been reached operation earlier so the preset temperature is

' reached at the preset time. Operation may start
maximum 60 minutes before the preset time.

- ©

function operate during dehumidifying? and heating.
J

N
Even if the same time is preset This is because Nice temperature reservation
the operation start time varies. function is operating. The start time varies

N N
Does Nice temperature reservation |:> It does not work. It works only during cooling
J

I1e

according to the load of room. Since load varies
greatly during heating, the operation start time is
corrected, so it will vary each day.

J

INFRARED REMOTE CONTROL

N
Timer cannot be set. |:> Has the clock been set? Timer cannot be set

unless the clock has been set.

The current time display |:> The current time disappears When the current time is

@6 (@

disappears soon. in approx. 10 seconds. The set the display flashes for
time set display has priority. approx. 3 minutes.
N
The timer has been programmed, Is the current time past the preset time?
but the preset time disappears. When the preset time reaches the current
time, it disappears.
J
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When the “Sleep” timer is set during
operation,
(1) The indoor fan won'’t rotate.
(No air comes from the unit)
(2) The air speed won’t change.

N
(1) The temperature arrives at the preset indoor
temperature and the air conditioner unit is
temporarily stopped. Within about 3 minutes,
the fan starts rotation.

(2) When the unit operates at “LOW” air speed,
it continues to operate at the same speed.

indicated on the remote control.

N
The preset temperature is not |:>

(@ ®
—

When automatic operation is performed, the
preset temperature won’t be indicated.
However, you can adjust the temperature within
a range of £3°C by pressing the “Room
Temperature” button.

If the temperature is 1°C higher than the auto
preset temperature, a 1°C will appear.

If the temperature is 1°C lower than the auto
preset temperature, v 1°C will appear.

OTHERS

~N

breeze in the auto fan speed
mode. (Heating operation)

The indoor fan varies among This is because the cool
high air flow, low air flow and |:> wind prevention function

is operating, and does
not indicate a fault.

The heat exchanger temperature
is sensed in the auto speed mode.
When the temperature is low, the
fan speed varies among high air
flow, low air flow and breeze.

N
Loud noise from the outdoor unit is
heard when operation is started.

When operation is started, the compressor
rotation speed goes to maximum to increase the
heating or cooling capability, so noise becomes
slightly louder. This does not indicate a fault.

N
Noise from the outdoor unit
occasionally changes.

.

The compressor rotation speed changes according to
the difference between the thermostat set temperature
and room temperature. This does not indicate a fault. )

B6 (@ ©

J

There may be a difference between the set
temperature and room temperature because of
construction of room, air current, etc. Set the
temperature at a comfortable for the space.

N
There is a difference between the set
temperature and room temperature.

Air does not flow immediately
after operation is started.

(®

Preliminary operation is performed for one
minute when the power switch on and heating
or dehumidifying is set. The operation lamp
blinks during this time for heating. This does
not indicate a fault.
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TROUBLE SHOOTING

RAC-18YH6, 25YH6

PRECAUTIONS FOR CHECKING

( Indoor Controller Outdoor Controller
Poverswion | @eam !

oA /@Pomt_

W
N
N
88
=
S
Nl

Compressor
motor

/N WARNING

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

Main

|

Control 4—‘*(; EVC?)S éPointT? !
PWB. 1D 1OV | |
/’/ |

right diagram.
Voltage at point @&
@175
Ground voltage / N .
o175V
Point ® (0V line)
-
4
Always keep your hands
A WARNING and metallic things away

from the cabinet. DANGER!
@ Donit installl

When using an the ground
oscilloscope, never — line,
ground it. — | —

S

Donit forget that high
voltage as noted in
the figure above may

apply to the —
oscilloscope. =

/N
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Bce KaTaJoru 1 HHCTPYKITMH 3€Ch: """ untrkelp eonerov.hum!



DISCHARGE, PROCEDURE AND POWER SHUT OFF METHOD FOR
POWER CIRCUIT

& WARNING /N

Caution

* V\oltage of about 350 V is charged between the terminal of smoothing capacitors (375puF 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 of the indoor unit or pull out the power supply plug.

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 TABO5 and R001 terminals
on the main PW.B. as shown in the figure below, in order to discharge voltage in smoothing

capacitor.

LEAD WIRE

Do not use a soldering iron with

transformer: Otherwise, thermal fuse
inside transformer will be blown.

N—" |

VR
SOLDERING IRON (30 TO 75W)

—64—

Bce KaTaJoru 1 HHCTPYKITMH 3€Ch: """ untrkelp eonerov.hum!



STRUCTURE OF AN INDOOR UNIT ELECTRIC PARTS

RAS-18YH6, 25YH6

ELEC.COVER |

FIXTURE SCREW

Removing electrical parts When installing the parts, use
1. Remove the electrical parts cover. caution not to pinch any code

2. Remove the connectors from the CN1 (heat exchange n th rt an in
thermistor), CN4 (stepping motor) and CN10 (fan motor). between the part and cabinet.

3. Remove two lock screws.

4. Remove the electrical parts in the direction of arrow.

CN2 PWB. SUPPORTER

PWB. SUPPORTER

H

PWB. SUPPORTER

INDICATING PWB.
HOLDER
HOOK INDICATING PWB
Removing control P.W.B. Removing the indicating P.W.B.
1. Remove the connectors from the CN2 and 1. Remove the connector from the CN2 on
CNS. the control PW.B.
2. Remove the PW.B. from the PW.B. support. 2. Remove the upper hook from the indicating

P.W.B. lock resin, pull the PW.B. forward a
little and remove it.

— 65—
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Other Cautions

(1) Cautions concerning ICP (IC Protector)

1. Use due caution for short circuit in servicing.
Short circuit will open the ICP immediately.

2. When the ICP opens, remove the cause of this phenomenon and replace the ICP.
If the remedy is improper, the ICP may open again.

35V line
-( M
ICP2 Indoor unit fan motor
oo 12V Power circuit =12V line
ICP1

5V
Power circuit

— 5V line

ZD121
20V
Zener Diode

ov
(2) The CN3 (power supply) and CN10 (fan motor) are the connectors with lock mechanism. Press
the lock with your fingers to unlock and remove the connector.

L]

Press here — -
Unlock\/% %
/
Lock

(3) When checking the voltage and waveform, do not connect the probes to the forbidden areas show
below. Touching them may cause the ICP1 blowout and Q111 failure.

OK
/an\

. ICP1
35V line —on0 SMLD
O‘K\> G S: Source
D: Drain
G: Gate
IC111 ) Forbidden area (Gate (G) to 0 V)
Forbidden
J area

ov

The Q111 is a MOS-FET and its gate terminal is a high impedance. When a probe such as a multimeter

is contacted with the gate ©), the Q111 may have the continuous ON state to supply overcurrent in the
circuit, causing the ICP1 blowout and Q111 failure.

When checking the switching waveform of the Q111, set the source © to the base and measure the
gate @ and drain ©.

(4) During power feeding to the PW.B., do not remove and insert the CN10 (fan motor connector).
Failure to do so may cause overcurrent to the fan motor and P.W.B.s (micro computer, IC and the
like) and a failure may occur. To remove or insert the CN10, be sure to shut off the power.

— 66 —
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THE SUPPORT FUNCTION OF FAILURE DIAGNOSIS

No.

Function Name

Description

Self-diagnosis indication function
<Indicating a failure on the indoor
unit side>

<Indicating a failure on the outdoor
unit side>

e The “timerlamp”indicates a mode of failure detected
on the indoor or outdoor unit side by blinking
frequency.

* A failure detected on the outdoor unit side will be
indicated by the “timer lamp” blinking 4 times after a
retry operation has been performed several times.

Note: In some failure modes, only the retry operation is

repeated without lamp indication.

<Failure modes that will repeat a retry operation without
the indoor unit lamp indication are as follows:>

OH thermistor temperature rise

Outdoor unit communication error

Power voltage abnormal

Less frequent defects

e The “LD301” indicates a mode of failure detected on
the outdoor unit side by blinking frequency.
Upon failure detection, the outdoor unit will shut down
and the LD301 continues to blink until the unit is reset.
(In the event of communication errors, the LD301
continues to blink until communication is restored.)

Bce xaTajgoru u HHCTPYKIMHA 31€Ch:
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TROUBLESHOOTING WHEN TIMER LAMP BLINKS.

Model RAS-18YH6, RAS-25YH6

Perform troubleshooting according to the number of times the indoor timer lamp and outdoor LD301

blink.

SELF-DIAGNOSIS LIGHTING MODE
Model: RAS-18YH6, RAS-25YH6

X1

No. Blinking of Timer lamp Reason for indication

Possible cause

Reversing valve defective

When the indoor heat exchanger

1 . temperature is too low in the
Mol ------------- 1 time | heating mode or it is too high in the

cooling mode.

(1) Reversing valve defective
(2) Heat exchanger thermistor
disconnected
(only in the heating mode)
(Note)
The malfunction mode is entered the
3rd time this abnormal indication
appears (read every 3 minutes).

Qutdoor unit is under forced

2 ) . operation
M ___________ 2 times When the outdoor unit is in forced

operation or balancing operation
after forced operation

Electrical parts in the outdoor unit

Indoor/outdoor interface defective

3| HE Nl - 3 times | When the interface signal from the
outdoor unit is interrupted.

(1) Indoor interface circuit
(2) Outdoor interface circuit

Outdoor unit electrical components
defetive

When the same error mode is detected
. 8 times within 30 minutes from outdoor
4 I I I I ZSec-I ““““ 4 times | unit electrical components.

(However, when error is detected 8
times within two hours only for outdoor
thermistor.)

Qutdoor unit electrical components
(For details, operate again using
remote comtroller and check from
self-diagnosis display of outdoor
unit.)

Room thermistor or heat exchanger
thermistor is faulty

5 I I I IZSeC.I _____ 9 times | When room thermistor or heat

exchanger thermistor is opened
circuit or short circuit.

(1) Room thermistor
(2) Heat exchanger thermistor

Over-current detection at the DC fan
motor

6 ]_I_;,J_Iﬂl --- 10 times | when over-current is detected at the

DC fan motor of the indoor unit.

(1) Indoor fan locked
(2) Indoor fan motor
(3) Indoor control P.W.B.

IC401 or IC402 data reading error

1C401 or 1C402 abnormal

7 ]_I_;,J_Izsil --- 13 times |\when data read from 1C401 or
IC402 is incorrect.
( I _--- Lights for 0.35 sec. at interval of 0.35 sec.)
<Cautions>

— o~
n =
- =

If the indoor unit does not operate at all, check if the connecting cable

If the interface circuit is faulty when power is supplied, the self-diagnosis display will not be displayed.

is connected to the outdoor unit.

(3) To check operation again when the timer lamp is blinking, you can use the remote control for operation

(except for mode mark %1).
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SELF-DIAGNOSIS LIGHTING MODE

MODEL RAC-18YH6, RAC-25YH6

A\ B\ DANGER

(DC350V)

@®CUT THE POWER

SOURCE AND WAIT
MORE THAN 10
MINUTES BEFORE
SERVICE WORK.

@D0 NOT TOUCH THE

OTHER COMPONENTS
WHEN OPERATING THE

SERVICE SWITCH.

SERVICE OPERATION

PROCEDURE OF REFRIGERANT PUMP
DOWN OR INDEPENDENT OPERATION
OF OUTDOOR UNIT.

1.

. WAIT 1

CUT OFF THE POWER SOURCE
ONCE THEN ON AGAIN

MINUTE AT LEAST.
PRESS THE SERVICE SWITCH
(WHICH IS ON THE PWB) MORE
THAN 1 SECOND.

SERVICE OPERATION WILL BE

STARTED.
TO STOP THIS OPERATION, PRESS
THE SERVICE SWITCH AGAIN (MORE

THAN 1 SECOND) .

TO RESUME TO NORMAL OPERATION,
CUT THE POWER SOURCE ONCE THEN
ON AGAIN.

IN ORDER TO PROTECT THE DAMAGE

OF COMPRESSOR,

DO NOT OPERATE

MORE THAN & MINUTES WITH
SERVICE VALVE CLOSE.

. . .
SELF-DIAGNOSIS LIGHTING MODE B LicH 2 BLING [ 0FF
Ll L
D|D
a| a| SELF-DIN
olo
o8 wsne | DETAILS | UAIN CHECK 2000
[1] DURING OPERATION LD303 (RED) LIGHTS, .
NORMAL COMPRESSOR
[I |:| OPERATION OPERATION NOT MALFUNCTION
~ (1) (2) SET
I |:| OVERLOAD 3 TALUE
(1) =@ (3)
s e THIS SHOWS AN
D I OVERLOAD THE ROTATION SPEED 1S OVERLOAD PROTECTION
(2) AUTOMATICALLY CONT- STATUS.
ROLLED TO PROTECT THE
OVERLOAD
. I ) COMPRESSOR IN THE NOT MALFUNCTION
(3 OVERLOAD CONDITION.
2] DURING STOP LD303 (RED) GOES OFF. ]
[I I:l NORMAL STOPPED BY THERMOSTAT NOT MALFUNGTION.
3TOP OR CONTROLLER
7 MICROPROCESSOR WAS
‘ |:| RESET REBOOTED. (IT IS NORMAL @MAIN P. W. B.
STOP WHEN POWER SW HAS BEEN
1TIME TURNED ON)
7 PEAK COMPRESSOR PEAK
]D Poaenr |ourRent was sevonn QUi P
2TinEs | cUT MAXIMUM LIMIT.
‘D ABNORMAL LOST THE COMPRESSOR OVAIN P W. 8.
LOW SPEED ROTOR POSITION. ®COMPRESSOR
3TIMES | ROTATION
P SWITCHING FROM LOW
‘ I:I SWITCHING FREQUENCY SYNC START OWAIN P.W. B.
FATLURE TO POSITION DETECTION @COMPRESSOR
4TIMES OPERATION FAILURE
7 OVERLOAD OVERLOAD PROTECTION OUTDOOR UNIT [§ EXPOSED T0 DIRECT
|:| LOWER FUNCTION 1S REQUESTING SUNLIGHT OR TS AIRFLON BLOCKED
LOWER SPEED THAN MINIMUM OFAN MOTOR ~ OMAIN P.W.B
STIMES | LIMIT CUT  Ispeep o coMPRESSOR OTHE VOLTAGE 1§ EXTREMELY LOW
’ ‘ |:| OH THERMISTOR |COMPRESSOR OVERHEAT OLEAK OF REFRIGERANT OCOMPRESSOR
d TEMP. RISE WAS DETECTED BY OO0 THERMISTOR CIRCUIT
6TIMES OH THERMISTOR. (MATN P.W.B.)
‘D THERMISTOR ABNORMAL THERMISTOR OTHERMISTOR ~ ®CONNECTION
2 ABNORMAL VALUE (OPEN OR SHORT) OF THERMISTOR DEFECTIVE
TTIMES WAS DETECTED. OTHERMISTOR CIRCUIT
9 ACCELERATION |COMPRESSOR WAS NOT OLEAK OF REFRIGERANT
‘D FAILURE ACCELERATED MORE THAN
®COMPRESSOR
8TIMES MINIMUM SPEED.
‘ |:| COMMUNICA-  [COMMUNICATIONS BETWEEN g“ELE IS WRONG CO(gNE”ED
Vi CABLE 1S OPEN INTERFACE
TIONS ERROR  [INDOOR UNIT AND OUTDOOR CIRCUIT OF BETWEEN INDOOR
STINES UNIT ARE INTERRUPTED UNIT AND OUTDOOR UNIT
\D ABNORMAL | ABMORMAL POVER source | SECrM o Coeeren
‘ POWER WAS DETECTED OUAIN P VLB
10TIMES | SOURCE
‘I:I FAN LOCK OUTDOOR FAN RPM 1§ OFAN MOTOR
ERROR NOT ROTATE AS INTENDED ©FAN MOTOR CIRCUIT
12TIMES RPM
‘D EEPROM WICROCOMPUTER CANNOT
’ READ READ THE DATA IN EEPROM. OMAIN P.W. B.
13TIMES | ERROR

XEXAMPLE OF

BLINKING (5 TIMES)

l-LlGHTS FOR 0. 25
I I I I IZSEC I SEC AT INTERVAL
OF 0. 25 SEC

MAIN P\N.B. LD303
—_—
i
L]
'
|
|
|
|
! 1
: !
! |
® I
|
1
IPM HIC
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OUTDOOR UNIT

4 Remove the compressor connector. )

MAIN P.W.B. LD302

IPM HIC SERVICE SWITCH
- )
i - Check the drive
i your fl.rSt attgmpt With the unit set in the operating | Yes circuit (IPM) usin
fails, wait 3 minutes state, press the start/stop . using
(for the unit to re- button. the PRD Checl.«.ar.
start) and check the Does the unit operate for » Check the position
self-diagnosis lamp approximately 2 seconds (the sensor circuit.
status again. LD303 coming on) and then
stop due to a failure of switching

(the lamp blinking 4 times)?
Normal
No

Check the refrigerating
cycle.

C Check outdoor electrical parts. )

—-70—
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CHECKING THE INDOOR/OUTDOOR UNIT ELECTRICAL

PARTS AND REFRIGERATING

Is the indoor unit "timer lamp" blinking?

T

ves Trouble shoot according to the
|:> self-diagnosis lighting mode.

]

Run the unit using the following remote controller settings:

In the cooling season, set the temperature to 16°C in the cooling
mode.

In the heating season, set the temperature to 32°C in the heating
mode.

Does the operation lamp light or blink?

Brown

& Yes

]

Red

Is the voltage correct?

Open the indoor unit and check the voltage
No |between pins Nos.(D and ® of CN3 on the

indoor unit control PW.B.
:> Normal: DC35V (32-38V)

Is the compressor running?

@No

Running & Not running

Check if the connecting cable
connected incorrectly? inserted
incompletely? or disconnected?

lamp (LD301). Count how many times

Open the outdoor unit and observe the self-diagnosis

the lamp blinks.

Blinks other than 1 time.

Blinks 1 time.

V

Can the unit be operated using the outdoor unit
service switch?
(See the nameplate on the outdoor unit for operating
instructions.)

\/

r )

Check the refrigerating cycle.
N\ S

In the event of overload limit cut or OH
thermistor temperature rise, use the

self-diagnosis memory function because

No

ambient temperature variations or other

such failure may evade detection due to [
factors.

Check the outdoor
electrical parts.

—-71-
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CHECKING THE INDOOR UNIT ELECTRICAL PARTS

1. Power does not come on (no operation)

Is AC220-230V being generated Is AC220-230V being generated at
between terminals A and B on the AC outlet? Chec;k AC outlet gnd breaker, and
indoor unit terminal board? repair any defective part.
Yes
Yes Check the power cable, power
> switch, and terminal board, and
1 No repair any defective part.

Is DC35V or 20V being generated
between terminals C and D on the
indoor unit terminal board?

Yes

Is the control voltage being
generated normally?
12V line: 12V or 7V

No

Is AC220-230V being generated
between terminals A and B on the
outdoor unit terminal board?

@Yes

Is DC35V is being generated between
terminals C and D on the outdoor unit
terminal board?

connection cable, and correct any
defective section (wrong connection,

@No

No
C Check the indoor/outdoor unit
incomplete insertion).
Yes =
Yes

Are C and D connection cables

Connect the cables correctly.

reversed?
F No

5V line: 5V
Yes

Do the air deflectors perform initial
operation when the power supply is
turned on after off?

@No

Is the microcomputer reset input

(pin@) "Hi"?
Yes

Is the microcomputer clock signal
10MHz at pins @ and () being
generated normally?

@Yes

Replace the control PW.B.

Yes

No

No

Check the outdoor unit power circuit,
and repair any defective part.

Check according to the proper method
for checking the power circuit.

Check the wireless light receiving unit. |

Check the reset circuit, and repair
any defective section.

Replace the microcomputer and
oscillator.

F

U

Perform final operation check.

>:1: When not in operation, the unit will enter into a low-power standby state, possibly causing a voltage drop to the 12V and 35V lines

as shown below.

25V - 20V

12V-7vV
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2. Indoor fan does not operate (others are normal)

Yes Yes
Can the fan be stopped by remote The microcomputer fan PWM )
control? output (at pin @) is 1-5V. Replace the microcomputer. -
No No
> Replace the fan motor. :
> Replace the microcomputer. B

¥

Perform final operation check.

3. Air deflector does not move (others are normal)

No
Are pulse signals output at ;
microcomputer pins - when | Replace the microcomputer. |
auto swing is turned on in the fan
mode?

Yes

Yes
Is a voltage over 15 or below 10V
being generated on the 12V line? Replace IC111. ]

Check IC711. If it is normal,
No replace the air deflector motor.

L

Perform final operation check.

73—
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x1

X2

4. Check the control PW.B. (power circuit)

Is 35V or 20V being output
at pin () relative to 0V at
pin ® of CN3?

No

—

Yes

Is 12V or 7V being output
at (+) relative to OV at (-) of
C114?

No

=

Yes

Is DC5V being generated?

No

Check to see if the connection cables are
disconnected or reversed.
If normal, check the outdoor unit PW.B.

Is ICP1 normal? No
Normal if it is less than 1Q. |:>
Blown (open) if it is 1Qor more.
Yes
(Normal)
Yes
. (Open)
Has the terminal board
thermal fuse blown (open)? |::>
No

Replace ICP1. Check if the air
deflector motor is shorted, and
IC111,Q111, C114, ZD121 are
defective.

If shorted / defective, ICP1 will be
open again.

Replace the terminal board.
Insert the connection cable
securely.

Replace Q111 and IC111. |

Yes

Replace 1C121. Check if a short
occurs in the 5V line.

If the 5V line is shorted, ICP1 will
be open again.

Perform final operation check.

%1:When the unit is not in operation, the voltage across the 35V line may drop to 20V.
%2:When the unit is not in operation, the voltage across the 12 V line may drop to 7V.
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CHECKING THE REMOTE CONTROLLER

Is battery polarity correct? |::>

flashing?

@No

Turn on an AM radio, bring
the remote control switch within
15 cm of the radio, and press
the ON/OFF button.

V

Yes
Is the battery check sign :: ‘

Does the radio buzz noisily?

V

Check the indoor unit signal
receiving P. W. B.
If it is good, check the main P. W. B.

No

:’>‘
7 Yes \

You can check the remote control switch by
other methods as explained below.

Using the test card

Ultra redray test card

Sensible area

Within 2 cm

The sensible area should flash in orange when you
operate the remote control unit if it is good.

Install the battery in the correct polarity. ’

Replace the battery. ’

Check the LED (D1) with

a multimeter. :

Bce xaTajgoru u HHCTPYKIMHA 31€Ch:

[AM radio]
Check functions again.
If it does not work, replace
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(JUDGING BETWEEN GAS LEAKAGE AND
CHECKINGTHE REFRIGERATING CYCLE COMPRESSOR DEFECTIVE)

1. Troubleshooting procedure (No operation, No heating, No cooling)

Lighting mode
Connect U,V phase leads to the cor pinks | Bim | sinks | Birks | Binks | sinks
power module again and operate the dagnosis lamp
air conditioner. LD301 % % % % %
Time until the Approx. XVithrigX. Approx.
lamp lights Approx. 10 seconds ;gconds §§:onds ;gconds
Possible
malfunctioning Compressor ggﬁage Compressor
part
Is the self-diagnosis lamp mode as % inki
shown on the right? , Binking I:I o
Outdoor air temperature Charge port pressure
(c) MPa(G) {kef/cm?(G)}
—1YES 50 2.96 {30.14}
45 2.62 {26.72}
40 2.31 {23.58}
35 2.03 {20.73}
30 1.78 {18.14}
25 1.55 {15.79}
20 1.34 {13.66}
15 1.15 {11.74}
10 0.98 {10.02}
5 0.83 {8.48}
0 0.70 { 7.10}
-5 0.58 {5.89}
=10 0.47 {4.81}
(R410 A)
The values above are the theoretical ones.

Normal

Stop to operate and check the gas | > « Checking the IPM (main P.W.B.)

pressure in balancing mode.

Error (Gas leaking) When the

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

S

Gas leaks.

Repair and seal refrigerant. 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.

K
o Y J
C Perform a final check of operation. )
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HOW TO OPERATE USING THE SERVICE SWITCH THE OUTDOOR UNIT

MODEL RAC-18YH6, RAC-25YH6

1. Turn off the power switch.

2. Remove the electrical box cover.

3. Turn on the power switch.

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

LD303 (red) will light and the unit will operate in the forced cooling mode at this time.

Never operate the unit for
more than 5 minutes.

MAIN P.W.B. LD301

TR
@ @
1Ll 1

i
@

Q

IPM HiC \_SERVICE SWITCH

(Cautions)

(1) Ifinterface 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.

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

HOW TO OPERATE THE OUTDOOR UNIT INDEPENDENTLY

4 i3 pie si i3 pine si ; i e )
Q 1. Connect the large dia. pipe side and small dia. pipe side service valve using a pipe. ) Parts to be prepared N
Connect the small diameter service ~____Outdoorunit - (1) ggd?sc:lgg :"Ir::]c;n
value an.d the large dia.meterlservice | comere=y | Large dia. service valve 3/8” (9.52 mm)
valve using the reducing union and 1. { | geeda (2) Copper pipe (2/8” and 3/8")
copper pipe as shown on the right. valve l Reducing union pperpip
: 1 (2/8” and 3/8”)
: «— Copper pipe
. 1 (2/8”)
Charge refrigerant of 300g : h /
after vacuuming (1) : . , Do not operate for more than 5
! ! Small diameter .
fmmmmTmmmm oo ! service valve minutes
N\ J

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

31 The charging amount of 200g is equivalent to the load in normal operation.
-84 —
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IPM (Intelligent Power Module) DIAGNOSIS

Model PS21564-C
O Collector
Circuit of 1 device Gate O—[_
O Emitter

|
ggs g FN ng HIN HO| HIN HO
PGW (2) r me ’/ (L
Internal circuit xu
diagram of NGU @)——Iimi v
NGV (2} LNz 108 )
module NGW @) UNG (95 W
! Fo L ‘
é LK } K } K }i
S ) ) |
Terminal
symbols of N w v U P

power module 35 34 33 32 31
I Y B

% See next page
for measuring Q
value using
multimeter

[
6 : PGU 24 : Fail signal
g% s TR

18 : PGW  32:

u
21:NGU 33:V 27 25 23 21 1513 9 7 3
22 : NGV  34:W
23:NGW 35:N
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Diagnosis procedure for power module using multimeter

[Inverter section]

Set the multimeter to resistance range of X 100. If X 100 is not provided, measure with the range of
X1 to x100.

If the pointer does not swing when the following continuity check is performed, it is normal.

(When a digital multimeter is used, *+) and (-) terminals will be reversed, since the orientation of built-in
battery is inverted.)

Note:

If internal circuit of power module is disconnected (open) and pointer of the mutimeter does not swing,
it may be assumed to be normal. If the pointer swings when (+) and (-) terminals are connected in
reverse, it is normal. Compare swing statuses for U, V and W phases: If the statuses at all 3 points are
the same, it is normal.

] ]

OIC) O
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Procedure for Disassembly and Reassembly
INDOOR UNIT RAS-18YH6, RAS-25YH6

1. Front Panel

(1)Pull up the washable panel by holding it at both
lower sides with both hands.

Fig. 1

(2)When the panel opens full, push the inner part
of the right arm into the inside and pull the panel
forward while closing it gradually.

2. Front cover

(1)After removing two screws, pull the center of
the front cover forward and release the claws.

(2)Hold the front cover at both lower sides and
pull them forward to remove.

Fig. 3

3. Control P.W.B. and Indicating

P.W.B.

(1)Remove each connector from the lead wire.

(2)Remove the four P.W.B. supports from the
control PW.B.

(3)Pull the support hook at the upper side of the
indication lamp of the indicating PW.B. and pull
out the PW.B. forward.

Control P.W.B.

Indicating P.W.B.
Fig. 4

—-87—
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4. Tangential air flow fan and fan motor

(1) Remove two screws locking the drain pan.

(2) Press to lower the hook at the center of theunit a little and pull the
claw forward to removethe drain pan.

(3) Remove the screws from the upper and lowerbearing covers.
(4) Remove the locking hook of the lower bearingcover from the

Cabinet. 9 g/

Lower bearing cover

Cabinet

Fig. 6

(5) Remove two lock screws from the fan motorholder.

(6) Pull up the evaporator by holding it at the lowerside. Insert a
screwdriver through the spacebetween the evaporator and drain
chute andloosen the fan lock screw to remove the fanand fan
motor.

<OUTDOOR UNIT> MODEL RAC-18YH6, RAC-25YH6

1. Electrical Parts

(1) Remove the upper cover fixing screws and lift the cover to remove it.
(2) Remove the service valve cover.

(3) Remove the terminal plate cover.

(4) Remove the right side cover.

(5) Remove the electrical box fixing screws and GND wire fixing
SCrew.
(6) Remove the terminal plate fixing screw.

«Q
-—

Y

(7) Remove P lock which binds lead wires.
(8) Set the electrical box upside down.

Fig. 10

(9) Remove P.W.B. fixing screws (2 locations) and radiation fin fixing
screws (5 locations), and remove the P.W.B. from the support.

Radiation fin fixing screw

—
A

P.W.B. fixing screw

Fig. 11
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PARTS LIST AND DIAGRAM
MODEL: RAS-18YH6, RAS-25YH6

INDOOR UNIT

— 89—
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INDOOR UNIT I

PARTS NO.
NO RAS-18YH6 RAS-25YH6 |Q'TY PARTS NAME
1 HWRAS-25YH5 A20 1_|[CABINET
2 HWRAS-25YH5 A02 1_|VERTICAL AIR DEFLECTOR-L
3 HWRAS-25YH5 A03 1_|VERTICAL AIR DEFLECTOR-R
4 HWRAS-25YH5 A04 1__|[FAN MOTOR 25W 1.1kg
6 HWRAS-25YH4 A07 1 |TANGENTIAL AIR FLOW FAN
7 HWRAS-25YH4 A08 1 |[FAN SUPPORT ASS'Y
8 HWRAS-25YH4 A09 1_|FAN COVER
9 HWRAS-25YH4 A10 1 [FAN MOTOR SUPPORT
10 HWRAS-25YH5 A05 1 |[EVAPORATOR ASS'Y
11 HWRAS-25YH4 A12 1_[PIPE SET(IN)
12 HWRAS-25YH4 A13 1_[PIPE SET(OUT)
13 HWRAS-35YHA1 A10 1 |UPPER COVER
14 HWRAS-25YH4 A15 1_[SPRING
15 HWRAS-25YH4 A16 1 |TERMINAL BOARD(2P)
16 HWRAS-25YH4 A17 1_|TERMINAL BOARD(2P)
17 HWRAS-E08H A01 1_|POWER SUPPLY CORD
18 HWRAS-25YH4 A19 1 |[THERMISTOR ASS'Y
19 HWRAS-25YH4 A20 1 |POWER SWICHI
20 | HWRAS-18YH6 A01 HWRAS-E10H2 A01| 1 [P.W.B.(MAIN)
21 HWRAS-25YH4 A22 1 |P.W.B.(INDICATION)
22 HWRAS-25YH4 A23 1_[CONNECTING CORD(12PIN)
23 HWRAS-25YH4 A24 1 |[ELECTRIC PARTS COVER
24 HWRAS-25YH4 A25 1 |COVER(TERMINAL)
25 HWRAS-25YH5 A07 1_|DRAIN PAN
26 HWRAS-25YH5 A08 1 |HORIZONTAL AIR DEFLECTOR
27 HWRAS-25YH4 A28 2 |DEFLECTOR SUPPORT
28 HWRAS-25YH4 A29 1 [AUTO SWEEP MOTOR
29 HWRAS-25YH4 A30 1_|DRAIN CAP
30 HWRAS-25YH4 A31 1 |HEAT INSULATOR PIPE
31 HWRAS-D10EX2 A02 1_|DRAIN HOSE
32 HWRAS-25YH5 A09 1_|[FRONT COVER ASS'Y
33 HWRAS-25YH5 A10 1 |COVER(EARTH)
34 HWRAS-25YH5 A11 1 [COVER(SWICHI)
35 HWRAS-25YH5 A12 1 |FRONT PANEL
36 HWRAS-25YH5 A13 1 |AIRFILTER(R)
37 HWRAS-25YH5 A14 1 |AIRFILTER(L)
38 HWRAS-35YHAT A11 1 |COVER(LOWER)(R)
39 HWRAS-25YH5 A16 1 |[MOUNTING PLATE
40 HWRAS-25YH4 A41 1 |[REMOCON. SUPPORT
41 HWRAS-25YH4 A42 1 [SCREW ASS'Y
42 HWRAS-25YH4 A43 1 |REMOTE CONTROL ASS'Y
43 HWRAS-25YH4 A06 1 |COVER(ELECTRIC)

—90 -
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MODEL: RAC-18YH6, RAC-25YH6

OUTDOOR UNIT

30

ASNSE=
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OUTDOOR UNIT

PARTS No.
NO| RAC-18YH6 | RAC-25YH6 |QTY PARTS NAME
1 HWRAC-E10H2 A0l | 1 [BASE
2 HWRAC-E10H2 A02 | 1 |[COMPRESSOR 800W 8.0kg
3 HWRAC-25YH4  A03 | 3 |COMPRESSOR RUBBER
4 HWRAC-25YH4  A04 | 3 [PUSH NUT
5 HWRAC-E10H2 A03 | 1 |CONDENSER
6 HWRAC-E10H2 A04 | 1 |REVERSING VALVE (WITH COIL)
7 HWRAC-E10H2 A05 | 1 [SERVICE VALVE ASSEMBLY
8 HWRAC-E10H2 A06 | 1 |ELECTRIC EXPANSION VALVE
9 HWRAC-E10H2 A07 | 1 [SOUND PROOF COVER ASSEMBLY
10 HWRAC-E10H2 Ao | 1 |O.L.RCOVER
12 HWRAC-E10H2 A09 | 1 |CONNECTING CORD (COMPRESSOR)
13 HWRAC-D10EX A08 | 1 |THERMISTOR (DEFROST)
14 HWRAC-25YH4  A14 | 1 |THERMISTOR SUPPORT
16 HWRAC-E08H A09 | 1 [COIL (ELECTRIC EXPANSION VALVE)
17 HWRAC-E10H2  A10 | 1 |PARTITION (WITH HEAT INSULATOR)
18 HWRAC-E10H2  A11 | 1 |REARCTOR COVER
19 HWRAC-E10H2  A12 | 1 |REACTORT1
20 HWRAC-E10H2 _ A13 | 1 |REACTOR2
21 HWRAC-E10H2 _ A14 | 1 |FAN MOTOR SUPPORT
22 HWRAC-E10H2  A15 | 1 |FAN MOTOR 47W 1.4kg
2 HWRAC-25YH4  A23 | 1 |PROPELLER FAN
24 HWRAC-25YH4  A24 | 1 |[NUT(PROPELLER FAN)
25 HWRAC-E10H2  A16 | 1 [SIDE COVER(L)
27 HWRAC-E10H2 _ A17 | 1 |FRONT COVER
28 HWRAC-E10H2 _ A18 | 1 |DISCHARGE GRILL
29 HWRAC-E10H2  A19 | 1 |ELECTRIC PARTS PLATE
30 HWRAC-E10H2  A20 | 1 |ELECTRIC PARTS COVER
31 HWRAC-E10H2  A21 | 1 |TERMINAL PLATE
32 HWRAC-25YH4  A32 | 2 |TERMINAL BOARD(2P)
33 HWRAC-E10H2  A22 | 1 |HEAT SINK(REGURATOR1)
35 HWRAC-E08H A11 | 1 |FUSE(15A)
36 HWRAC-D10EX2 _ A09 | 1 [FUSE(3A)
37 HWRAC-25YH4  A37 | 3 |VARISTOR
38 | HWRAC-18YH6 A01 HWRAC-25YH6 A01| 1 |P.W.B.(MAIN)
39 HWRAC-D10EX2 A11 | 1 |FUSE(1A)
40 HWRAC-E10H2  A24 | 1 |SUPPORT(P.W.B.)
41 HWRAC-25YH4  A41 | 1 |CAPACITOR 45 i F 200V
42 HWRAC-25YH4  A42 | {1 |COVER(OUTDOOR THERMISTOR)
43 HWRAC-D10EX  A17 | 1 |THERMISTOR(OUTDOOR TEMP.)
44 HWRAC-E10H2  A25 | 1 |SIDE COVER(R)
45 HWRAC-E10H2  A26 | 1 |TERMINAL COVER
46 HWRAC-E10H2  A27 | 1 |TOP COVER
47 HWRAC-E10H2 A28 | 1 |SERVICE VALVE COVER
50 HWRAC-25YH4  A50 | 1 |DRAIN PIPE
1

HWRAC-E10H2 A29

COVER(CAPACITOR)
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HITACHI

RAS-18YH6/RAC-18YH6 AW NO. 0019E
RAS-25YH6/RAC-25YH6
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