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“Knowing what you are working on is the first step to troubleshooting”
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Error & Operational Code Indication




Error & Operational Code Indicatio

. . . \[ N NC J !
Understanding the basic codes on Carrier INDOOR UNIT FUNCTIONAL CODES

Ductless systems can help understand what Table 10 — Indoor Unit Functional Codes
ey . DISPLAY DESCRIPTION
the code it is. = ——
CL Filter cleaning reminder
* For example, there are ODU error codes, - Acive Gloan (model depandert]
IDU error codes and even IDU Function nF Filter replacement reminder
FP Heating in room temperature under 8°C
codes. FC Forced cooling
. AP AP mode of WIFI connection
* One may see these IDU function codes P Remote switched off
among Others dlsplay durlng normal LL Remote or Wire controller Lock
. . . . On Time On
operation: (CL) Filter Cleaning reminder, o Time Of
(dF) Defrost Cycle engaging, (SC) Self LECO ECO mode]
SD Power abnormal detection
Clean or (E-C-O) ECO mode. " Receive DR1 signal
. d2 Receive DR2 signal
* Function Codes are not error codes! d3 Receive DR3 signal
dE DR input error signal
FH OP AP mode is activated / no WIFI kit installed
FHOd See outdoor unit for Error Code information
EH/EC/EL/PC See outdoor unit for Error Code information




Error & Operational Code Indicati

LED Light Status Chart

INDOOR UNIT DIAGNOSTIC GUIDES

Table 9 — Indoor Unit Diagnostic Codes

O (on - light) X (off — light) 3¢ (flash)

Highwall

40MAHB High Wall

OPERATION LAMP (TIMES) | TIMER LAMP DISPLAY ERROR INFORMATION
71 OFF EH D0/EH 0A | Indoor unit EEPROM parameter error - -
72 OFF ELD1 Indoor/outdoor unit communication error —
73 OFF EH 02 Zero-crossing signal detection emor
w4 OFF EH 03 Indoor fan operating outside of the normal range
75 OFF EC 51 QOutdoor unit EEPROM parameter error
75 OFF EC 352 T3 is in open circuit or has short circuited
5 OFF EC 53 T4 is in open circuit or has short circuited
75 OFF EC 54 TP is in open circuit or has short circuited -
5 OFF EC 56 T2B is in open circuit or has short circuited . °
%6 OFF EH 60 T1 Is in open circuit or has short circuited Dlsplay |Ocat|0n On I D US
76 OFF EH 61 T2 is in open circuit or has short circuited
312 OFF EC 07 QOutdoor fan operating outside of the normal range
79 OFF EH 0b Indoor PCB/Display board communication emor
78 OFF ELOC Refrigerant leakage detection
w7 FLASH PC 00 IPM malfunction or IGBT OSCP
72 FLASH PC 01 Over voltage or over low voltage protection
73 FLASH PC02 Compressor or IPM high temp/pressure protection
75 FLASH PC 04 Inverter compressor drive error
71 FLASH PC 08 Current overload protection
706 FLASH PC 40 Communication error between outdoor chip and compressor chip
w7 FLASH PC 03 Low pressure protection
w1 ON - Indoor unit mode conflict 1
79 OFF EH b1 Indoor board and Multi-function communication eror
bl OFF FHOd lonizer malfunction

For additional diagnostic information, refer to the service manual

40MPHA/619PHA High Wall

40MAQ/619PB & 40MHH High Wall




Error & Operational Code Indicati

LED STATUS

OPERATION LAMP TIMER LAMP DISPLAY

171 time X E0 Indoor unit EEPROM error

7 2 limes X E1 Communicati I beaty indoor and outdoor units

“r4 timas X E3 Indoor fan speed has been out of control

75 times X E4 Indoar room temperature sensor T1 open circuit or short circult -

26 times X E5 Evai | OPERATION LAMP TIMER LAMP DISPLAY LED STATUS

27 times X EC Refr +r 1 time X E0 Indoor unit EEPROM error

+r8 times X EE Wate ¥r 2 times X E1 Communication malfunction bet indoor and outdoor units
“r1 time o] FO Curr <4 times x E3 Indoor fan speed has been out of control

772 times (8] F1 Ope +r5 times X E4 Indoor room temperature sensor T1 open circuit or short eircuit
73 times o] F2 Ope +r6 timas X E5 Evaporator coll temparature sensor T2 open circuit or short circuit
74 times [s] F3 Ope +r7 times ® EC Refrigerant leakage detection

5 times o Fa Ouite +r8 times X EE Water—level alarm malfunction

276 times o} F5 Oute 1 time 4] FO Current overload protection

¥ 7 times o] F& T2B +r2 times [+] F1 Open circuit or short circult of outdoor ambient temperature sensor T4
78 times o F7 Liftin 3 times 0 F2 Open circuit or short circuit of condenser coil temperature sensor T3
#9 times 0 Fa Liftin 44 times 0 F3 Open circuit or short circult of Compressor discharge tlemperalure sensor 15
“r10 times o Fg Liftin +r5 times 0 Fa Outdoor unit EEPROM error

1 time jad PO IPM +r6 times 0 F5 Outdoor fan speed has been out of control

¥r2 timas i P1 Ovel #7 times 5] F& T2B sensor eror

+r3 times ] Pz High +r8 times [4] F7 Lifting—panel communication error

Fr4 times bl P3 Ouite 78 times 0 FB Lifting—panel malfunction

5 times fad P4 Invel #r10 times 0 Fa Lifting—panel is not closed

6 times i PS Mod %1 time * PO IPM malfunction

7 times ¥r P& Cor 2 times T P1 Over voltage or over low voltage protection

¥r8 timas fad P7 Oute <3 times i P2 High temperature protection of compressor top

O (light) X “rd times ¥ P3 Outdoor low temperature protection
5 times i P4 Inverter compressor drive arror
For additional diagnostic information, refer to the Service Manual. +rB times 7 Ps Mode conflict
7 times ¥ P& Compressor low—pressure protection
40 M BCQ ca ssette +r8 times i P7 Outdoor IGET temperalure sensor error

* The Cassette and Floor Console/ Under ceiling do not have a digital display.

O (light) X (off) 7z (flash)

For additional diagnostic information, refer to the Service Manual.

40MBFQ Floor Console / Under Ceiling

* You must look at flashing lights!

o Ll

Floor Console / Under ceiling

Infrared Receiver
NOT a display

———J

=

Cassette



Error & Operational Code Indica

OPERATION LAMP TIMER LAMP DISPLAY LED STATUS

* 1 time X ED Indoar unit EEPROM paramaber ermor

* 2 times X E} Indoor | eutdoor units communication emar

* B times X EE Water level alarm malfunction

* 9 times X ES Dl indoar unit (twin model only) communication malfunction
* 10 times X E1 Qher twin model malfunction

* 1 time [v] FO Owerload Protection

* 7 times [s] Fh Compressor low-pressure prolection

* 4 times X E3 Indoor fan spead is out of control

* 5 times b EY Indear ream lamperatura sensor T1 apen circuit or short elreui

* 6 times ¥ ES Evaparator coil ternperature sansor T2 open circull o short cincuit
* 7 limes X EC Refrigarant laakage detaction
* 11 times o] Fa Indoor unit communication malfunction

* 2 times [v] Fl QOutdoor ambsant tamperature sersor T4 open circuit or shart cincust
* 3 times [v] F2 Condansar coil ternparature sansor T3 opan circuit or short circult
* 4 times o] F3 Compressor dischange lemperature sansor TS opan circult or shart clrcult
* 5 times [v] Fy Outdoor unit EEPROM parametar emor

* 6 limes o] FS Outdoor fan spead is oul of contral

* 1 time * PO IPM ralfunction or IGBT over-strang currarnt protection

* 2 times * Pl Owar voltage or over low voltage protaction

* 3 limes * P2 High tarmparatura protection of compressors top diagnosis and solution (9K, 12K models only)
* 4 times * P3 Outdoor low tamparature protection

* 5 times * Py Inverter compressar dive emor

* 7 times * Pl Compressar low-prassune prolection

* 8 limes * P7 Outdoor WGBT sensor amors

0 (light) X (off) %(flash)

For additional diagnostic information, refer to 40MB0Q Ducted Style Ductless System Sizes 09 to 58 - Service Manual SG-40MBDQ.

40MBDQ Ducted

Display location on IDU

Ducted
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Error & Operational Code In'g' m

RUNNING LED | TIMER LED DISPLAY ERROR INFORMATION
- - dF Defrost
- - <F ‘Warming in heating mode
— - 3C Self clean
- - [N Clean filter . . . L] d I
- - nF Replacing filter
- - FP Heztingi?\roomtemperatureunder&“c Dlsplay Iocatlon On ered ContrO”er Alr Han er
- - FC Forced cooling
— - AP AP mode of WIFI connection
- - <P Remote start stop contact is open
- - AF Constant Air Flow (only for Duct)
- - LL Remote or Wire controller Lock
- - dl Receive DR1 signal
— — d2 Receive DR2 signal
- - d3 Receive DR3 signal
- - dE DR input error signal
1 time OFF ED Indoor unit EEPROM parameter error
2 times OFF E3 Indoor/foutdoor unit communication error
4 times OFF E3 The indoor fan speed is operating outside of the normal range
5 times OFF EY Indoor room temperature sensor T1 is in open circuit or has short circuited
6 times OFF ES Evaporator coil middle temperature sensor T2 is in open circuit or has short circuited
7 times OFF EC Refrigerant leakage detection
8 times OFF EE ‘Water-level alarm malfunction
9 times OFF E3 Communication error between master and slave unit (for twins system)
10 times OFF E1 Another indoor unit malfunction (for twins system)
11 times OFF Ed Outdoor unit malfunction
1 time ON FO Current overload protection .
2 times ON Fl Qutdoor rcom temperature sensor T4 is in open circuit or has short circuited Wlth
3 times ON F2 Condenser coil temperature sensor T3 is in open circuit or has short circuited
4 times ON F3 Compressor discharge temperature sensor TP is in open circuit or has short circuited
5 times ON Fuy Outdoor unit EEPROM parameter error
6 times ON F5 The outdoor fan speed is operating outside of the normal range
7 times ON Fl E}\::g‘o?:tdo&::[oiln?ét}let temperature sensor T2B is in open circuit or has short circuited (for free-
11 times ON FA Communication error between indoor two chips
1 time FLASH PO IPM malfunction or IGBT over-strong current protection
2 times FLASH Pl Over voltage or over low voltage protection
3 times FLASH P2 Top temperature protection of compressor
5 times FLASH P4 Inverter compressor drive error
6 times FLASH - Indoor units mode conflict (match with multi outdoor unit)
7 times FLASH Ph Low pressure protection
8 times FLASH P? IGBT temperature sensor TH is in open circuit or has short circuited
For additional diagnostic information, refer to the indoor unit service manual. *
Fault codes must be
i [ d he ODU or 24
40MBA Air Handler viewead on the or 24v
. . . . r.d
interface kit if using a 3

party t-stat.




Error & Operational Code Indicati

LED Light Status Chart
| |

GREENLED REDLED FAILURE MODE | Problems LED3 LED2 1 1y display
NO. PROBLEMS ERROR CODE (Green) (Red)
On X Standby" nUrmal 1 Communication malfunction between indoor and outdoor units EL
x On Operﬂtiom nOI'ma| 2 Current cverlf)ad protection : FO Smndby fol' nOfmal 0 X
- - 3 QOutdoor amb\?nt temperature sensor (T4) mallun.cllon Fl Operahon norma"y x 0
On On HIghfLOW voliage DI’OIEC[IOI'I onc| 4 Condenser coil temperature sensor (T3) malfunction Fa - - -
On * EEPROM arrar 5 Compressor discharge temperature sensor (T5) malfunction F3 M ma]funct\ﬂrl or ‘GBT Dver‘mmﬂg CUrrem Drotemlon ﬁ X PD
6 | Qutdoor unit EEPROM parameter error Fu Over voltage or too low voltage protection 0 0 Pl
: 7 QOutdoor fan speed malfunction F5
x The mmpressor Speed s ut Of( 8 Inverter module (IPM) malfunction PO EEPROM parameter error 0 ﬂ ES
¥ On Zero-crossi ng 5|gnﬂ| detectioner| ¢ Over-voltage or ur?der-voltage protection » PL Inverter compressor drive error X i Py
; 10 Compressor top high temperature protection (OLP) P2
* IGBT or Module pm[ecmn 11 | Low ambient temperature cut off in HEATING mode P3 Inverter compressor drive error b 0 Py
o 12 | Compressor drive malfunction Py "
% * Communication error 15 T vioh tomperature protestion of oo Sl M HEATING mode 0 Inverter compressor drive error % b Py
) 14 QOutdoor temperature protection of outdoor coil in COOLING J1
f= HﬂShlﬂg‘ X=0ff 15 | Temperature protection of compressor discharge Ja O(llgh[) X[Dm ﬁ[szZ ﬂash]
_ ) o 16 PFC module protection J3
For additional diagnostic information, refer to the service manual. 17 | Communication malfunction between control board and IPM board Ju
18 High pressure protection J5
38 MAR 19 |Low pressure protection Jb 38 M H R
20 Outdoor IPM module temperature sensor malfunction P?
21 AC voltage protection Ja

38MBR —




Error & Operational Code Indication/a

38MGR(Multi-head)

A digital display is featured on the outdoor PCB. The LED displays different codes in the following situations:

e Standby: “--”

 Compressor operation: the running frequency.

* Defrosting mode: “dF” or alternative displays between
running frequency and “dF” (ach appears for 0.5s.)

 Compressor pre-heating: “PH” or alternative displays
between running frequency and “PH” (each appears for
0.5s.)

* Qil return process: “RO” or alternative displays between
running frequency and “RO” (each appears for 0.5s.)

Low ambient cooling mode: “LC” or alternative
displays between running frequency and “LC” (each
appears for 0.5s.)

Forced cooling mode: the LED displays “FC” or
alternative displays between running frequency and
“FC” (each appears for 0.5s).

PFC module protection occurs three times within 15
minutes: “E6” or alternates between displays of
running frequency and “E6” (each appears for 0.5s.)

In protection or malfunction, the LED displays an error code or protection code



Error & Operational Code Indicati

38MGR(Multi-head)

Diagnostic Guides

Table 31 — Qutdoor Unit Error Display

OUTDOOR UNIT DISPLAY LED STATUS INDOOR UNIT DISPLAY
ED Outdoor EEPROM malfunction Fi
E2 Communication malfunction between indoor and outdoor units El
E3 Communication malfunction between |[PM board and ocutdoor main board - -
EY Open or short cireult of outdoor temperature sensor (T3,T4,T5,T2B) F2/F}/F3/Fh
ES Voltage protection Pl
Ek PFC module protection -
ES& Outdoor fan speed has been out of control (Only for DC fan motor models) F5
EY Wrong wiring connection of 24K indoor unit -
Fl Mo A Indoor unit coil cutlet temp. sensor or connector of sensor is defective -
F2 Mo B Indoor unit coil outlet temp. sensor or connector of sensor is defective -
F3 Mo C Indoor unit coil cutlet temnp. sensor or connector of sensor is defective -
Fiy Mo D Indoor unit coil cutlet temnp. sensor or connector of sensor is defective -
F5 Mo E Indoor unit coil outlet temp. sensor or conneclior of sensor is defective -
Fk Mo F Indoor unit coll outlet temp. sensor or connector of sensor is defective -
PO Temperature protection of compressor top p2
Pl High pressure protection p2
p2 Low pressure protection p2
P3 Current protection of compressor FO
Pl Temperature protection of compressor discharge -
PS5 High temperature protection of condenser -
Pl IPM module protection PO
LP Low ambient temperature protection -

Do not assume the code displayed on
the IDU is the same code for the ODU

Always consult the Service Manual
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Single head sizes | ﬂ ‘

Let’s look at some boards

* 9,0008tu/nr
e 12,0008tu/nr
¢ 18,000Btu/hr

Inverter & Main PCB combined.

* 24,000Bstu/nhr
e 30,0008tu/h Inverter & Main PCB separate.

* 36,000stu/hr




Sizes 9-12 ODU Display

A good tool for
getting PCB LED error
codes is a small
brazing mirror



Sizes 9-18 (208-230v) ODU Display ‘

A good tool for
getting PCB LED error
codes is a small
brazing mirror




/o
Sizes 24-36 (208-230v) ODU Display: ‘

N3 (Hl '\ % LED 4

L

A good tool for
getting PCB LED error
codes is a small
brazing mirror




LED Codes

LED1 (RED): Slow 1Hz = Standby, Fast 3Hz Error

O— LED3 LED2
(Green) (Red)
Normal standby On Off
Normal operation Off On
DC voltage too high/too low protection On On
Compressor driven chip EEPROM error On Flash
Compressor speed malfunction Off Flash
Zero speed protection of compressor/ outdoor fan or
lack of phase Flash On
of compressor or outdoor fan
IGBT strong current protection Flash Off
Communication error between outdoor main chip and
Flash Flash

compressor driven chip




Multi-head sizes

18,000 — Two Zone
24,000 — Three Zone
30,000 — Four Zone

36,000 — Four Zone
48,000 — Five Zone

VM

Smaller Chassis (1-fans)

Inverter & Main PCB Separate
(2 ODU PCBs)

Larger Chassis (2-fans)

Inverter, Fan, & Main PCB

Separate
(3 ODU PCBs)




Multi-head equipment
2 & 3 Zone boards




Multi-head equip@!e‘n;z

4 Zone boards (30,000 BTU/hr)




Multi-head equipment




Wired Controller KSACNO4/0501AAA Error Di

r

FO displayed on the Wired Controller

is @ communication fault between the
Wired Controller and the Indoor unit.
The Wired Controller will also display any
other Error Codes that are generated by
the system at large.
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System Components




System Components

(Recap) Sensor Thermistors

component

What it does: check

Provides indoor unit circuit board different temperatures.

How to check it:

Read Resistance and compare to temperature/resistance chart in appendix of Service Manual.
Always check to ground for OHMS should be OL.
Check voltage normally 5vdc coming out of the board with sensor unplugged

Findings:
Matches chart in service manual
Get charts at Cematraining.com




System Components

(Recap) Sensor Thermistors

Thermistors MA*R & MG*R

e (T1) Return air temperature.

* (T2) Evaporator coil temperature.
* (T3) Condenser coil temperature.
e (T4) Outdoor air temperature.

e (TP) Discharge temperature.

Thermistor locations

* (T2B) Evaporator suction temperature. MGR Only




System Components

Return Air Thermistor - T1

Wire Schematic Label

ROON TENPERATURE SENSOR

% l




System Components

Evaporator Thermistor — T2

e

_.4/

A

Wire Schematic Label

T2 PIPE TEAPERATLRE SENSOR

R



System Components
Evaporator Thermistor — Multi-head only T2B

\-

Evap Leaving temp A

e\w
\
A




System Components
Outdoor Air Thermistor — T4

T4

Wire Schematic Label

AMBIENT SENSOR
WHITE




System Components

Condenser Coil Temp - T3

T3

Wire Schematic Label

HEAT EXCHANGER SENSOR




System Components
Discharge Temp — TP(T5)

Wire Schematic Label

EXHAUST TEMPERATURE SENSOR
TFI




System Components
IPM

What it does: component

The IPM opens and closes the IGBTs at specific intervals to Check
simulate a sine wave.

How to check it:

Power Off

Wait 10 minutes

Check resistance between P and UVW
Check resistance between N and UVW

Findings:
Several mega ohm
Look for consistency between transistors.




System Components
IPM

A fixed speed compressor is
susceptible to electrical damage

DLS Technology

An inverter-driven compressor is
less likely to fail at start-up because
it sees a soft-start, making it more
MORE RELIABLE



http://donan.com/wp-content/uploads/2014/01/compressor2.png

System Components

IPM
Rectifier Output from bridge rectifier

DC+

|2 =

= To the inverter circuit

Bridge rectifier

DC-
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System Components ”‘
IPM :

|GBT = Insulated-gate Bipolar Transistor | “switch”]

L1
DC+
L2
BUS
VOLTAGE

DC-

Diode




System Components
IPM

IGBT - Insulated-gate Bipolar Transistor (“switch”)

DC+,

BUS
VOLTAGE W U

| PWM to Synthesize Sinusoidal Output”

Diode

The faster the IGBT switches closed the shorter the DC
sine wave

The longer the IGBT switches closed the wider the DC sine
wave




System Components
IPM

Inverter and Main PCB Built in




System Components

Reactor

. ponent
What it does: Congheck

A reactor opposes the change in current.

How to check it:

Measure Resistance

Findings:
Typically, under 1 Ohm
Not OL (open load)

Not 0Q (shorted)

No resistance to ground




System Components

Reactor

MA*R 2 Zone Reactor MG*R 2 Zone Reactor MG*R 5 Zone Reactor

[] 1]

ELUELE
BLUE

REACTOR




System Components

Reactor

Resistance check on windings




System Components

Compressor
What it does: component
Provides refrigerant flow through the coils. Check

Changes speed to meet the capacity of each indoor unit.

How to check it:

Power Off

Wait 10 minutes

Check resistance across windings

Check resistance from windings to ground

Findings:
Under 2 Q and all equal
OL to ground




System Components

Compressor

Input Terminal Blue AN
1
. 2 . ~ Black
3 o 0 /
: ~ Red
\\\\ A

ATM150D23UFZ | ATP235D22UMT | ATP250D22UMT | ATF310D43UMT | ATQ360D1UMU

1.72 Q) 0.75Q 0.75Q 0.65Q 0.37Q




System Components

Compressor

Resistance check on windings




System Components

Compressor

Checking for Short Circuit




System Components

EEV
What it does: component
Meters refrigerant into IDU Check

How to check it:

Ohm out each winding from center tap to end.

Findings:
Red to Blue 50Q
Red to Yellow 500

Brown to orange 50Q
Brown to White 50 Q




System Components
EEV

EEV — Electronic Expansion Valve

Detachable
Coils

Expansion
Valves




System Components
EEV

Wire Schematic Label

EEV
M




System Components
EEV

EEV EEV

=

umolg
agueln

6 - Wire 5 - Wire
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System Components
EEV

AS EACH SEQUENTIAL COIL
IS ENERGIZED, MOTOR ROTATES
OR “STEPS” IN INCREMENTS

|
|

ROTATION
ISTEPS)




System Components
EEV

Internal Components




omponents

Manual OPEN/CLOSE




System Components

4-way valve

What it does: component

Reverses the refrigerant flow between coils to change Check
between Heat and Cool mode.

How to check it:

Coil resistance check
Check voltage output from board

Findings:
1.8 to 2.5 KQ

PCB output is line voltage
OL to ground




System Components

4-way valve

4-Way Valve Coil Test




System Components

4-way valve

4-Way Valve output test

Cooling Mode = OFF Heating Mode = ON




System Components

Outdoor Fan

component

What it does: Check

Removes or adds heat to ODU coil.

How to check it:

Motor winding resistance test
Check DC high voltage (P&N)

Findings:
Same resistance among windings
No continuity to ground




System Components

Outdoor Fan

MAR & MGR

T ~
- ™,
# Red A
/ T N
/ ) \
/ 2
Red 1 -/ | 2
. f > u,
! A |
Yellow 2 L .!
| .|I.WI - f'_.-ff . Blue ."I
Blue 3 \ O 0
B .. Yellow /
N Y,

Motor Tag:




System Components

Outdoor Fan

Fan Motor Resistance Check

Blue to Blue to Red




System Components

Heaters

: . component
What it does: o ek

Prevents ice from forming in the bottom of the unit and also
keeps the compressor warm so refrigerant will not migrate to
the compressor.

How to check it:

Ohm resistance test
Always check to ground for Ohms

Findings:
Should have an ohm reading
OL to ground




System Components

Heaters

Crankcase heating cable

Starts working when T4 < 37.F (3.C),
Stops working when T4 > 46.F ( 8.C).
20W, helps to start compressor in low
temp.

Chassis heating cable

When compressor is off

Starts working when T4 < 37.F (3.C).
Stops working when T4 > 46.F (8.C)
85W, help to deice and anti-freezing




Wire Schematics

Understanding what we are looking at.




Wire Schematics
40MAQ HIGHWALL

RED

BLUE(BLACK)

YELLOW

R Q@
L1L2 S @@

YIG

X1

INDOOR UNIT
OUTDOOR UNIT

IN FAN E M
10
o Z£4
0 ]
P_1 CN5
RN TEAPERATURE SEXSIR
el EI:?I
DCNZ HIGHWALL IDU
L-IN 40MAQ PP TEIPERTEE 9
CNf one [
— LN
S CN10A
et (CN10) TR
L] Wik |
Ta7 DISPLAY BOARD Contoller] *
[ }m B

INDOOR WIRING DIAGRAM

.........................



Wire Schematics
40MBCQ 4 WAY CASSETTE

Schematic

| |1 TOWIRE I | Alarm ”Remote |INEWFAN
| DCMotor | : CONTROLLER [T, :0”“"” ! control I
[ | | -l !
--------- | | I
| oo /v i
Il = II II " Dot m
LA == [TOWRE | forseiay I: :II BT | Reactor
5 1 [controtLer || Boaro i I T | |
| Ty = L=t JRe[® I Lou [
Y/G N \ I
A L0 N PR N N B I 1 :
I
[CN4o ] NIUA ALARM  ON - OFF Halél U] !
| N ppe— ———— p——
RED
DD CNB N8 [rN1d RED
CN33 — -
: N7 28 I
I
4WAY IDU [ el
2 o) | Z_ _ | _ _ QUIERPPETEMP_ _;
CN13 ——=F-=5=-
40MBCQ i O—® |
4 T2
- Cﬁm CPNﬁ BLACK
1
|CP_H3| CN} 2y |CN || NI] | O)lent T
= whre POOMTENE
BROWN | BLACK H
HHE X59 XP9

L —

T00

TDOORUNIT




Wire Schematics
40MBDQ DUCTED

== A | e
! ALARM  REMOTE
g —
: DCMOTOR RED P 1 3l i 1.The parts with dotted line indicates
1 “—""IDRIVER MODLE E: : H :: ! optional features.
I /G En1] Conl RED VT 2.Remove the short connector of J7
! @ REACTORY J=F+ J=F:J—F: when you use the "on-off* function.
1 4 3V | 1 ‘I
. 4 A
I [cN3 4] [Eni 5] | ALARM ON/OFFj7
I L HiED! DI DI 2=
i FAN oNd! CN 43 CN33CN 23
: :ﬁﬁ?'r WHITE I:IPZ' CN13 :-“2“ ----------- F-' -UM“-P"
s T EEE WAL TE s - 1 4 -
@ L BI(GRAY) [BLACKI = %! B - O, /€
1 CAPE= BROWN|-F L | e

.................

R IR S B
DUCTEDIDU N6 [14 .2

BLACK INDOCR COIL TEMP. SENSOR

T
40MBDQ WHITE  ROOMTEMP.SENSOR
CN7 [ | SAD——T2B
INDOOR COILOUTLET TEWP SENSOR
CNS5 | |_——-=:E
\CR40! CN9 CN20 — | WATER LEVEL SwiTCH
! BRI DI craen BLACK
:4,/ : . | _|veELLow
| A== BLACK s
N2 VPSS Ty el RED NN T i
: ES :: 1 RED |\|_]||_2 '-&'“"' By
EE] i MAGNETIC =
S|} ToCCM RING o B e B
== comm st £ DT TO OUTDOOR UNIT




Wire Schematics
230v MA*R 9K-18K BTU

Base Pan Heater
HEATER 2 -EF

[

1
CNSICNY)| HEAT?2 CN414
O HEAT1 o
Crankcase Heater L-OUT CN13 =
|:| CN12 =
RY1 BLUE

|:| REACTOR

ooz BLUE
OUTDOOR BLUE U '.
Ocng | MAIN | RED V&
RED| PBLACKBLUE) Li~eny | oons PCB | BLACK W ®;
(BROWN) < O CN2 | S — ON17__
=4 : - i _CN1
] . oG-t o P OO
E | S ——— -
(a ¥ i 9 :_:
=) @ @5 °r WHITE BLACK 7 DISCHRARGE
= TEMPERATURE
RED O CONDENSER ' SENSOR o
BLUE(BLACK) OUTDOOR TEMPERATURE SENSOR YIG
clclEIREIE ELECTRONIC  AMBIENT
Tolslale EXPANSIVE  TEMPERATURE SENSOR
ve [@@[e[e]e VALE
‘ ‘ | u‘ ‘ @) Inverter & Main PCB combined.
;\/—‘ ﬁ—l

r.~ TOINDOOR UNIT POWER SUPPLY




Wire Schematics
230v MA*R 24K-36K BTU

'71 jws

- TP Eev
¥ ©
43 o
| * =)
- H BB 7 <
S I 2 &
< T
< aL.;néEm CN33][CN20
=
BLUE
3 CN54] RED SV EILUE( ,,,,,,,,,,, | N7 ! ‘Bffkt?("’"
= BLUE_[CN51 BLUE-755: Bk : Ccnd
= 1 CN4J; [cNd RED
lw] CN53 BLACK HEAT1 1
BLUE [CN52 Cra nkcase Heater@"" - CN22
[0 = e
HEAT2 (. OV &
[ivi] Base PanHeater
MAIN BOARD
T3 Em: 3]
YELLOW YELLOW WY S ——
M R e
t ! § = %‘:ﬁjx: o
S 3 o ~—mmirfunis] BLAC
€3 TPRO N =
----- s SRRy E CNG
i = | |reD
P
REN
BLACK
YELLOW
BLACK
RE
. ol EE=E[2=]o
Inverter & Main PCB separate
L] 0 o

‘j; 0INDOGRUNIT
YIG

|LI L2
-
PONER SUPPLY
YiG




Wire Schematics
230v MG*R 18K-30K BTU

| Applicable 1o the units
adopting DC_mator onby

:Apphcable to the units
adopung AC motor only

TOFTIONAL :
VNOTE:Four-way valveg
1
1
1
1
1

[~~

: is usad in the

-

DRIVER BOARD

el

CN 42
GNG-
HLuE BLACK
M3,
[Chzz]

.eu:

(‘.Nﬂ)

YELLOW

YELLOW

Inverter & Main PCB separate.

| o —{S8EE] MAIN BOARD

A |CN20

| Q———
-=-- -

8 enziH
'c [ENiTH
1

o

10 [ENTEH

,__ - -

1e G

109881

G

008V dml

100 3di4



Wire Schematics
230v MG*R 36K-48K BTU

Larger Chassis (2-fans)
(3 ODU PCBs)

> el & ) >
YEL% YELLOW RED ﬁ” 2'—$ BLACK @ %
: @ = = R s @
BLACK rrits besg ¢L PN . Cha CNE prt ;
N = o
cm &
CNZ
crz 6 o
CN3
- CNE T U W
- e GP T MAIN BOARD
v
BLAGK ®
IPM & PFC BOARD
FAN1 I
[ene]
= AT CNE
TR4BCDE eI
Applicable to the units [ [cont] i

adopting DC motor only 7O EDGABA AW I8

DC MOTOR FIPe dur i

DRIVER BOARD e i

3
=

ELECTRINIG ELECTAGNIC ELECTRINIC ELEGTRNIG ELEGTRONIG
EIPMSION  EPMSION EXPASIN DPUGIIN BRI A7)
WALMEE  WAVED  WAVEC  YAVEE  VALE A
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Operating Modes




p

S

PIPING

MA*R PIPING COOLING

—— Hot Gas
——— Liquid
—— Suction

INDOOR OUTDOOR
= - - - = = T - - - - - - - 7 =7 = L
I | Electronic Strainer I
LIQUID SIDE Strainer expansion valve

Bl B T I
| T3 Condenser |

I lemp, Sensor
I | I
I | |
I | HEAT I

o T1 Room temp. T4 Ambient EXCHANGE
sensor | | lem. sansor (CONDENSER) |
I | I
I | I
I | I
. De-energized
W, BASSIE | T4~ WAY VALVE |
s |
I | |
| | TS Discharge |
1emp. Sensor

I | Compressor I
______ 1 S




PIPING

MA*R PIPING HEATING

INDOOR OUTDOOR
- - - - = T - - - - - - - - 7 = L
| I | Electronic Strainer I
LIQUID SIDE Strainer expansion valve
| P Pl D> I
| | | e, sonser |
I | I
I | |
I | HEAT I
o T1 Room temp. T4 Ambient EXCHANGE
sensor | | lem. sansor (CONDENSER) |
I | I
I | I
I | I
) energized
W, BASSE | T\~ WAY VALVE |
= |
I | |
—— Hot Gas | | TS Discharge |
——— Liqu id I | Compressor I
—— Suction ] L N

(& '




PIPING

MG*R PIPING COOLING

IND'CIDR OUTDOOR.
r— 1 C ewa swame ]
EEV’s individually ! s NI N !
adjust to the | | UQUDVALVE B | EXYB Straner I
| | — |
demand requeSted : | EXV C  Strainer CHECHK VALVE Strainer I
| | LIQUID VALVE C | I
from each IDU : —qu_ém B4 | -
i | LIQUID VALVE D | reiner Condenser |
. T CAPILIAR g lemp. sensor .
The ODU operates | | e ser S |
» LIQUID WALVE E - .
at the total | eat | . > !
requested capacity | oo [ 71 R | '_ EXCHANGE |
f h ) | b | | (CONDENSER)|
rom the IDU’s i C oasvauea | i
i T2 Evaporator 0 | GAS VALVE B | |
i | GAS VALVE C | I
— Hot Gas | :
Liquid | :
........... J J

—— Suction




PIPING

MG™*R PIPING HEATING

The EEV’s for the e PR OUTbooR |
IDU’s with heating EXVA Strainer
capacity requested

LIGUID VALVE A

LV S

LIQUID VALVE B | EXVE  strainer

open 100%, while the ]
LIQUID VALVE C | EXVC Strainer CHECK VALVE  Strainer
' > — <

1
|
|
|
|
{;147 T3
Condenser

regulate too a closed

’ EXVD i
LIQUID VALVE D | Strainer

i
|
:
remaining EEV’s !
|
i
i
i

i
|'
|
i
|'
i
|.
g
|

position around 15%. : | @ CAPILIARY TUBE g temp. sensor
|- LIQUID VALVE E - EXVE Strainer
TP
The ODU operates at jszgLMGE TR |' | . HEAT
| (EVAPORATOR) tmp‘?‘:‘:ﬂﬂ_ : Eﬂt""‘;ﬁ:: EXCHANGE -
the total requested | | | : (CONDENSER)
: ' " GAS VALVE A -
capacity from the ! | . '.
, | v v | GAS VALVEB_ | |
IDU's | pemenet | | — i
|' GAS VALVE O, Accumulaior High pressure I-
—— Hot Gas . . 5 D&wﬂarge :
. . | GAS VALVE E | Lo prcisung temp. sensor |
L|q u |d J sich Compressor J
— Suction = — — T2B Evaporatoll ~ T T T T T

temp. 50959 Not looked at in heating mode

r.~ outhet




System Inquiry

Single head & Multi head data Inquiry Mode




System Inquiry

Single head Inquiry Mode

e ——

s @ 3. chimes 2 seconds




System Enquiry

Single head Inquiry Mode

) Swing
Old Remote New Remote O LED
7 = A,
cooL & 2ITE“l"-:'ﬁ: |
2% EiRGEERGED |




System Inquiry

Single head Inquiry Mode

Table 11 — Enquiry Information

ENQUIRY INFORMATION DISPLAYING CODE MEANING
T1 T T1 temp.
T2 T2 T2 temp.
T3 T3 T3 temp.
T4 T4 T4 temp.
T2B Tb T2B temp.
TP TP TP (T5) temp.
TH TH TH temp.
Targeted Frequency FT Targeted Frequency
Actual Frequency Fr Actual Frequency
Indoor Fan Speed IF Indoor Fan Speed
Outdoor Fan Speed OF Outdoor Fan Speed
EXV Opening Angle L& EXV Opening Angle
Compressor Continuous Running Time CT Compressor Continuous Running Time
Compressor Stop |ssues ST Compressor Stop |ssues




System Inquiry

Single head Inquiry Mode - High wall



System Inquiry

Single head Inquiry Mode - Ducted

8 2 B

BHRITRI:

(-

¥

-
....

-




System Inquiry

Single head Inquiry Mode — Wired controller




System Enquiry

Stop Codes

Frequency limit caused by current
Frequency limit caused by T2 in cooling
Frequency limit caused by T2 in heating
Preset temperature reached T1
Frequency limit caused by T4

Defrosting

Mode switching

High discharge temperature protection T5

High evaporator coil temperature T2
protection

Evaporator low temperature T2 protection
Condenser high temperature T3 protection

Low indoor room temperature protection in
drying mode T1

Low ambient temperature protection T4
Refrigerant leakage detection

Communication malfunction between indoor
and outdoor units

Communication error between outdoor main
chip and compressor driven chip IR311

AC power input voltage protection

Top temperature protection of compressor TH
Outdoor EE Malfunction

Fan speed malfunction

Temperature sensor open or short circuit

Overcurrent protection

IPM overcurrent protection
Compressor lack of phase
Compressor malfunction

Low voltage protection of 311
Fan current protection

Fan lack of phase

Fan zero speed protection

PFC module protection

High voltage protection of 311

Zero speed malfunction

PWM malfunction

MCE malfunction —Fan Motor Control

Compressor overcurrent protection

Compressor EE malfunction

Compressor start-up malfunction

311 fan speed malfunction

Low pressure protection
High pressure protection
PFC module malfunction
Shutdown stop

Electrical disconnect

DR stop



System Enquiry

MG*R Enquiry

Number Of Presses Display

0 Frequency, Running State, Error Code
1 Quantity of Indoor units

2 ODU Mode

3~7 IDU Capacity

812 IDU Capacity Request

13 ODU Capacity Demand

14 Frequency Request

15 Frequency after Limits

16 Frequency being sent to IPM

17~21 Evaporator Outlet temp (T2B)




System Enquiry

MG*R Enquiry

Number Of Presses Display

22~26 Room Temperature (T1)
2731 Evaporator Temperature (T2)
32 Condenser Pipe Temp (T3)
33 Outdoor Air Temp (T4)

34 Compressor Discharge (TP)
37741 EEV Angle

42 Frequency Limit Symbol

43 Average of T2

44 ODU Fan Speed

45 Last Error code




System Inquiry

Multi head Inquiry Mode

QOutdoor Unit Point Function

A check switch is included on the outdoor PCB.
Push SW1 to check the unit’s status while running. The digital display displays codes (see Table 32 on page 33) each time the SW1 is pushed.

P':'I:ésuafs Display Remark
0 MNormal Display Displays running frequency, running state, or malfunction code
Actual Data
Display Number of Indoor Units

1 Quantity of indoor units with working connection ; ;

3 3

4 4
2 Outdoor unit running mode code Off: 0, Fan only: 1, Cooling: 2, Heating: 3. Forced cooling: 4. Forced defrost: A
3 Indoor unit A capacity
2 1door U8 capacty Th city unit is h If the ind it is not ected, the digital display shows th

p : e capacity unit is horse power. If the indoor unit is not conn , the digital display shows the

§ |Indoor unit C capacity following: *~" (3K: 1HP, 12K-1.2HP, 18K-1.5HP)
6 Indaor unit D capacity
T Indaor unit E capacity




System Inquiry

Multi head Inquiry Mode

Table 32 — Qutdoor PCB

plo-of Display Remark
0 Normal Display Displays running frequency, running state, or malfunction code
Actual Data
Display Number of indoor Units

1 Quantity of indoor units with working connection ; ;

3 k]

4 4
2 Outdoor unit running mode code Off: 0, Fan only: 1, Cooling: 2, Heating: 3, Forced cooling: 4. Forced defrost: A
3 Indoor unit A capacity
4 Indoor unit B capacity ) . ) » o
5 Indoor unit C capacity Elz\iianp;:eﬂ ?SIE:IISJSEEK?‘?EEE'J{GHI?:1I?ST|FO'; unit is not connected, the digital display shows the
[ Indoor unit D capacity
7 Indoor unit E ity
8 Indoor unit Acapacity demand code
9 Indoor unit B capacity demand code
10 Indoor unit C capacity demand code Norm code *HP (9K: 1HP,12K: 1.2HP.18K: 1.5HP)
1 Indoor unit D capacity demand code
12 Indoor unit E capacity demand code
13 Outdoor unit amendatory capacity demand code
14 The frequency comesponding to the total indoor units'

amendatory capacity demand
15 The frequency after the frequency limit
16 The frequency sending to compressor control chip
17 Indoor unit A evaporator outlet temperature (T2ZBA)
18 Indoor unit B evaporator outlet temperature (T2BB) ) o . o
18 indooun C vaporatr ullt amperare (1256) | " mEerbre o kner 9., e il deply shovs 0 o lomporareis iher o 7
20 Indoor unit D evaporator outlet temperature (T2B8D)
21 Indoor unit E evaporator outlet temperature (T2BE)
22 Indoor unit Aroom temperature (T1A)
23 Indoor unit B room temperature (T1B) . L . o
24 indoor it C rom lemperature(T1) i empertr s ower 0 C the il deplyshows 0 tempersareis hhor on 50T
25 Indoor unit D room temperature (T1D)
26 Indoor unit E room temperature (T1E)
27 Indoor unit A evaporator temperature (T2A)
28 Indoor unit B evaporator temperature (T2B)
29 Indoor unit C evaporator temperature (T2C) ) . ) L. .
30 [ ndoorunitD oapoator tsmperars (120) | " Berhr s ner e 9. el depleyshows 0 e temperare s fiher e 7
k3] Indoor unit E evaporator temperature (T2E)
32 Condenser pipe temperature (T3)
33 Outdoor ambient temperature (T4)
The display value is between 30-129 °C. If the temperature is lower than 30 °C, the digital display shows
34 Compressor discharge temperature (TP) “30." If the temperature is higher than 99 °C, the digital display shows single and double digits. For
example, if the digital display shows “0.5", the compressor discharge temperature is 105 'C.




System Inquiry

Multi head Inquiry Mode

Excel worksheet can be found on
cematraining.com

Ho. of Dizplay Remark
Pressec
0 Mormal Dizplay Displaps runRing frequency, runming state, or malfunction code
Acteal Data
Dizplay Hamber of Indor Usitz
1 Quantity of indoor unitz with working zonne ; ;
E] 3
0 )
B Dutdoat unit runming mads zods OFF 0, Fan sal: 1, Gooling - 2, Aeating : 3, Fareed cosling: 8. Forzed defrastis
5 Indoor unit & capacity
D Indeer wit B capuaity
- - Th capacity unit iz horse pewar. If the indoor unit iz not connectod. the digital dizplay shows the
5 Ind, it C it
Indoor unit © capactty Follawing: " - " [3K:IHP, 12 K:1.2HP 15 KAEHP)
B Indeer it D capuaity
T Indoor unit £ capacity
B Indeer it A capuaity damand cede
E] Indoor unit B capacity demand cade
- - Norm code™HP
[ Indeer it G cupuaity demand code e 2 1200 15 K: 150P)
0 Inder unit O capacity demand code
B Indosr unit E capacity demand cads
6] Cutdoor unit smendstory capacity demand code
T8 |The Frequency orraspending ta the tatal mndocr unit
amendatary cupacity demand
= The Frequency after the frequency imit
T6|The Frequency sanding bo comprazast contrel chip
i Tndear URit A CUaporater outlet tempersture [Tz é) I the temperature iz lower than 15,8 F(- 3C) , the digital dizplap shows ™~ 3 If the temperature
1 Indaor unit B cvaporator sutlet temperature (TuB) i higher than 158°F (T0°C), lhu digital display shows "70." If the indoor unit is not connected, the
) Indoiar nit C evaporator autlet emperature. [Tai 0] digial dizplay shows:
20| Indoar anit O craparater sutlet temperature (T D)
Bl Indosr unit E craporater autle temparaturs (T
22 Tt unit A recm kamparatars (18 IF the bemperaturs iz bower than 52 F [0'C], the digital dicplay chows "0 F the temperakurs iz
5 Tndeer unit Broem temperature (T1E] higher than 122°F [50°C), thc di I display shows “50.° IF the indoor nat connected, the
ED Tndar unit Crosm temparaturs (1,0 digital display shows:
| indoer wnit D room temperaturs (T40)
26 Tndear unit E reem tempersturs [14E)
BT |Indosr unit A craparator tamperature [Th] F the temperature iz lawer than 5.8 F[- 301 the digital dizpay shows "~ 3. F the temperaturs
T5[indosr wt B svapardror tamparsturs [TeE] iz bighar thon 1S5 (10, the gt diglay shees "T0." I the incloar it 2 ot sonaccted, the
digital dizplay shows:
) Tndoar unit C evaparator temperature (1201 gital dizplay shews
30 Tndeer unit O evaparster temperaturs [Te0]
El Indoer unit E craporater temparature (T7E]
) Candenzer pips temperaturs [15]
33 | Gutdoor ambient temparaturs (T4]
Camprezzar discharges temparaturs (1P] The dizplag valis iz Etwrsin 96 F- 254.2F (30 C-129 ). IF the bamperaturs iz ket than 86 F
a [30°C], the digital display shoms “30." IF the temperature iz higher than 210 2F [33°C), the
digital dizplay shows single and deubls digitz. For sxample, if the
digitl dizplay shews 05", the compreszor discharqs timperatureis 221 F{105 ).
3 B vl oF currant The dizplag walus i7 3 it amber. For sxampls, the digital dizply kb chaws "C47, it means A0
56 AD valus of roltage walue is 205,
E EXW open angls ot A indeor anit “ctual datadd. IF the wabse iz highar than 93, the digital dizplay chows cingle and double digits.
7 ER apan angh Tt B ndaer For exampl e digital display shows "2.0°, the EXW open angle is 120 % 4= &
) EXW open angls for C indeer anit
40 |ERY openangls for O indoar unit
] EXW open angl For E indear anit
Bt t cauzed by IGET raditer The dizplay vahus i haxadscimal
i t caused by FFC rumbser. For
T S oed T wxample, the digital dizplay chow
Bitd t cauzed byT 2 24, then Bitszl,
42 |Froquency limit spmbol Bt ! csuced byT 2 B e and




System Inquiry

Multi head li ouTpoOR UNIT DISPLAY (CONT)

Table 30—Outdoor PCB

What we saw in the display

This is a good sign no faults limiting

operation, if we saw a different

frequency then there is an issue.

—— VY

- ———>»50F

—» 62.6 F

[ ————> 69.8F

No. of Display Remark
Presses
0 Normal Display Dizplays running frequency, running state, or malfunction code
Actual Data 2
Display Number of Indoor Units
1 CQuantity of indeor units with working coennection 1 :12
2
3 3
4 4
2 Outdoor unit running mede code Off: 0, Fan only: 1, Cooling : 2, Heating : 3, Forced cooling: 4. Forced defrostA 2
3 Indoor unit & capacity 1
4 Indoor unit B capacity 12
5 Indoor unit C capacity The capacity unit is horse power. If the indoor unit is not connected, the digital display shows the _
following: "~ - " (SK:1HP, 12 K:1.2HP,18 K:1.5HP)
6 Indoor unit D capacity .
7 Indoor unit E capacity -
8 Indoor unit A capacity demand code 0.5
] Indoor unit B capacity demand code 36
10 Indoor unit C capacity demand code Norm code*HP .
(9K THP12 KX 1.2HP, 18 K: 1.5HP)
11 Indoor unit D capacity demand code .
12 Indoor unit E capacity demand code -
13 Outdoor unit amendatory capacity demand code 4
14 The freguency coerresponding te the total indoor units’ amendatory 54
capacity demand
15 The freguency after the frequency limit 54
16 The frequency sending to compressor control chip 54
17 Indeor unit A evaporator outlet temperature [Ty, 4) If the temperature iz lower than 15.8°F(- 9°C) , the digital display shows "~ 9.7 If the temperature is 7
18 Indoor unit B evaperator outlet temperature (Tz5B) higher than 158°F (T0°C) , the digital display shows “70." If the indoor unit is not connected, the digital 10
display shows: " -
19 Indoor unit C evaporator outlet temperature (T,.C) .
20 Indoor unit D evaporator outlet temperature (T,.D) .
| Indeor unit E evaporator cutlet temperature (T..E) .
22 Indeor unit A room temperature (T44) If the temperature is lower than 32°F (0°C), the digital display shows "0.” If the temperature is higher than 17
73 Indoor unit Broom temperature (T,8) 122°F (50°C), the digital display shows "50." If the indeor unit is net connected, the digital display shows: 21
24 Indoor unit Croom temperature (T,C) o .
25 Indoor unit D room temperature (T,0) .
25 Indoor unit E room temperature (TE)




System Inquiry

Multi head Inquiry Mode

28 Indoor unit E reom temperature (T,E) __
27 Indoor unit A evaporator temperature (To4) If the temperature is lower than 15.8°F(- 8°C) | the digital display shows " 8.7 If the temperature is 7
28 Indoor unit B evaporator temperature (T.B) higher than 158°F (¥0°C}, the digital display shows "70.” If the indoor unit is not connected, the digital 9
display shows: - - "
29 Indoer unit C evaporator temperature (TC) .
30 Indoer unit O evaporator temperature (T D} .
iy Indoor unit E evaporator temperature (TE) .
32 Condenser pipe temperature (T3) 28
33 Cutdoor ambient temperature (T4) 21
Compreszor discharge temperature (TP} The dizgplay value iz between 86° F- 264 2°F (30°C-129°C). If the temperature iz lower than 35°F (30
24 *C), the digital display shows “30." If the temperature is higher than 210.2°F (39 *C), the digital display 42
shows =single and double digits. For example, if the
digital display shows "0.5" the compressor discharge temperature is 221° F{105 “C).
35 AD value of current The dizplay value is a hex number. For example, the digital display tube shows "Cd”, it means AD value 19
36 AD value of voltage is 205. 91
v EXV open angle for A indoor unit Actual data/4. If the value is higher than 99, the digital display shows single and double digits. For 38
38 EX open angle for B indoor unit example, if the digital display shows "2.07, the EX open angle is 120 X 4= 480p. 86
39 EXV open angle for C indoor unit __
4l EXV open angle for D indoor unit __
41 EXV open angle for E indoor unit .
Bit? Freguency limit caused by IGBT radiator The display value is a hexadecimal 0
BitG Freguency limit caused by PFC number. For L
. — example, the digital display show
Bit Freguency limit caused by T4. .
Bitd F imit AT 2 24, then BitS=1,
42 Frequency limit symbol requency limit caused oyl = Bit - . and Bitl= A
Bit3 Freguency limit caused by T3. e ' .
. — - This means thata frequency limit
Bit? Freguency limit caused by TS b by T4 T3, orth
Bit1 Freguency limit caused by current may E;CEIJEE yis s erie
Bit0 Freguency limit caused by voltage Eurrent.
43 Average value of T2 (Sum T2 value of all indoor unitz J(number of indoor unitz in good connection) 7
44 Cutdoor unit fan motor state Off: 0, High speed:1, Med speed: 2, Low speed: 3, Breeze:4, Super breeze: 5 3
45 The last error or protection code 00 means No Malfunction and Protection 0
46 F indoor unit capacity
47 F indoor unit capacity demand code
43 F indoor unit evaporator outlet temperature (T.,F)
43 F indoor unit room temperature (T,F)
S0 F indoor unit evaporator temperature (T.F)
51 EX0V open angle for F indoor unit




For lan meator RFA corme your Hexdedal numer e the diplay of the DLE system to @ desmal sumbsr and thes mulitphe times 10
Exarnphi: OF shaws 3¢ on 0 the indeor urnit

System Inquiry . .
Multi head Inquiry Mode Hexadecimals ==

For fan motor RPM convert your hexadecimal number from the display of the
Ductless system to a decimal number and then multiply times 10.

oF in i il sl |
OF in video shows 2C on the ID unit display

2 r 10 . a
44 X 10 = 440 RPM A 42
28 43
For the EXV angle convert hexadecimal number from the display of the 2C 44
Ductless system to a decimal number and then multiply times 2: 2D 45
2E 46
LA shows 1C for the EXV angle Hexadecimal
e
28 X 2 = step 56 out of 475 19 25
1A 26
Visit cematraining.com for a conversation worksheet :E ;
1D 29
1E 30
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Error Diagnostics




Error Diagnosis

WHAT IS TROUBLESHOOTING?

Troubleshooting is a form of
problem solving applied to repair
failed products or processes....
Start with the obvious and work
toward the obscure!




Error Diagnosis

Flow Charts

Power OFF, then turn ON the unit 5
seconds later. Wait several minutes.
Does the error still appear?

Yes

]

Measure the DC voltage. Is it
moving alternatively with a positive
value? The voltage between L2 and S
(outdoor unit). Connect the red pin
of the multimeter with the L2 port,
and the black pin
with the S port.

Yes

v
Check all the wiring to the outdoor units.
Is the wiring to the outdoor main PCB
connected correctly?

T
Yes

A
Measure the DC voltage between the L2
and S terminals. Do you have a-50 to
50VDC fluctuating voltage?

T
No
v

Check all the wiring to the indoor units.
Is the wiring to the indoor main PCB
connected correctly?

Verify the L1,L2,S wires between the
indoor and outdoor units are correct.

T
Yes
v

!

Replace the indoor main PCB.

Replace the outdoor PCB

T
No
v

T
No
v

Power ON. Is the error resolved?

Power ON. Is the error resolved?

No

L]

)

Replace the outdoor main PCB

Replace the indoor main PCB




Error Diagnosis

Error vs operational code

Error Code vs
Operation Code

The display on units will show operational
code such as dF (defrost) or mix mode (--)

e




Error Diagnosis
El

Error E1:

Indoor unit does not receive feedback from outdoor unit in
110 seconds four times continuously.

Possible Causes:

* Wiring

* External Components

* Internal Components

* |DU Fan Motor Shorted to ground




Error Diagnosis

El
v'Digital Multi-meter and Amp Clamp

e

FLUKE ST

DLS systems with an inverter compressor and BLDC
(brushless DC) motors operate much like a computer
utilizing algorithms and logic (data from firmware /
software) to operate. A combination multi-meter / amp
clamp built into one simply does not have the capability to
dial in the appropriate range for servicing and diagnosis
such as diodes and transistors within the inverter circuit.
Many of the wire connection are completed with molex
plugs requiring electronic leads as they are small and will
not damage the connecting plug.

Electronic leads will also be
needed.




Error Diagnosis
El

Wiring:

e Verify Wiring Gauge

* Verify Wire Type

* Verify to breaks, wire nuts, butt connectors, etc.




Error Diagnosis
El

Wiring:

* Verify Terminated ends

* \Verify Length

* \Verify Route (Not parallel to other high voltage wires)

5 Zone
1 . 1 s Urit A Jory Indoor Urit 8 |2 e Uit G2 Incogr Urit O [ door Unit £ 2
Power Supply| Sfl Ground [P Sy &,, Ground Powsr Sugph 99.| Ground Power 5-'“")‘&;’ Ground Powsr Supply 9,.| Ground
1] L2 5] Ll L lmsh BT HEEEE EQ
208/230-1-60
CONNECTING CABLE || FIELD POWER SUPPLY
—— -—=-—= -l [ r r
OUTDOOR TO INDOOR — I . o 1o |
é — 'coNMchmecABLE | 'couuzmmccms | lcomecTie casie | ICONNECTING CABLE | ICONNECTING CABLE |
(reoronmarn; OUTDOORTDINBOOR' DUTDODRTOINDDDRl DUTDDDRTOIN]ODRI OUTDDDRTD INDOCRI IDUTDDDRTD NDDDFU
" é st N | | | , | I |
o] !_ e L | I__T_ - __I '_ e
L1[L2 ] s L1] L2 é I g E " i "£
|dL1|uLﬁ2 llnd:ar o © Power © [indoor | Ve A PSP x|
naoor Un sl | ERER
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Error Diagnosis
El

External Components:

e Verify IDU Disconnects
e Verify External Float Switches

208/230-1-60
CONMNECTING CABLE FIELD POWER SUPPLY
N OUTDOOR TO INDOOR P
<;Nc ) [
A =
L1JL2 [ s | L1 L2
L1 L2 g GND & —
Indoor Unit ~Indoor E"E J::'Iit I‘dr:dgﬂnglr Power Suppy
Power Supply ﬁ:gﬁﬂ' Ground M
2081230460 Voltage 2081230-160 Voltage|208/230-160




Error Diagnosis

El

Communication Circuit Failure
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Error Diagnosis

E1 Pewer off, then turm off the wnit 5
saconds later. 15 the eror still displaying
after several minutes?

Service flow chart example:
See service manual

Yes

Megsure DC valtage. ks & maving
alternately with positive value? I\\

Error Code E1 The veltage between L2 and 5 of .
Indoor unitd treceive feedback f tdoor unit in 110 seconds, and this condi ey e ]
: - " ndoor unit does not receive rom outdoor unit in 110 seconds, and this condition occurs | of multimeter with L2 port, and
Malfunction decision conditions four times continuously. "-,'L the black pin with the § part
Supposed Causes Indoor and outdoor unit communications fault i
¥
theck all the wiring with owtdoor wnits. Ma
I= the wiring ta the sutdosr main PLE
connected correcthy?
Vs
! N
Mezasure DC voltege between L2 and 5 Check el the wiring with indsar units.
terminals. doyou heve & -50 to S0V I the wiring ta the indeor main PLE
fluctuating voltage? connected comecthy?
I
o Ve
r
\imrify the wires are cormect from | Replace the indoor main PCE. I
LLLZ,S between indoar and I
outdoor units Ha
! | Formr an, |5 thi ermor extinguished ¥ I
| Replace cutdaor PCE |
Ho i
' |
| Turn on power. ks problem fived ? |

| Replace the autdaor main POB I




Error Diagnosis
El

Internal Components:

e Communication Verification
Meter DC Voltage

2081230-1-60 g5
CONNECTING CABLE FIELD POWER SUPPLY 50
OUTDOOR TO INDOOR ——
30
- L1] L2 >
L[ 2] s [[cND & Ll S Ll -80
: Power fo or n
Indoor Unit ~(Incioor e MHSUDJ A4
. Indoor Unit|Sig peYy
Power Supply a!GEEﬂ Ground High -20
g
206230460 Voltage 208/230-160 w,rmmgem 0 37




Code E1 - What is good communication?
Can your meter read it?




1)
2)
3)
4)
5)
6)

Communication Testing
Checking for Interference on Sighal Wire.

Shut off power at Outdoor Unit.

Remove S Wire from both Outdoor and Indoor Terminal.

Set voltmeter to AC Volts and measure from S wire to ground. (Should be 0 VAC)
If not zero volts Outside Interference.

Power Up System and check voltage from S wire to ground. (Should be 0 VAC)

If not zero volts Transformer effect from 230VAC Power or 120VAC Power from Outdoor to Indoor
Unit.




' AV
Remove the S-wire from the indoor and outdW




Meter set to AC volts ,,;(
Power on or off the voltage to ground should be < 24 v M

If higher than 24vac
run a new S-wire
between the IDU
and the ODU



Induced voltage to ground should be < 24

Small Magnetic field

S Wire -

High Voltage

Large Magnetic field

Results of using twisted wire




Reconnect your S-wire to the IDU




Which board is bad?




Error Diagnosis
MGR P4

Error P4:

Temperature protection of compressor discharge (MG*R — P4)

P055|ble Causes:

Refrigerant charge
* No refrigerant flow
* Exceeded max line length
* Thermistor
* Compressor
* Board




Error Diagnosis
P6

No Refrigerant flow Viaster Gas Port———"

* Restriction .
Master Service Valve/

* Check service valve o _
« Check master valves (MG*R) Individual Service Valves

* Check Strainers for a temp difference
e Check Valve may be stuck, look for frosting at cap tube y D

e Kinkin lineset




Error Diagnosis
P6

Thermistor

* Not secured on pipe

Compressor

e Resistance Check
* Wiring
e Tight bearings

Single Rotary




Error Diagnosis
P6

s
Ps Exception

P6 error on only the 36,000 MA*R means
low pressure switch.




Error Diagnosis
MAR P4 / MGR P6

Error P4/P6:

Inverter Compressor Drive Error (MA*R - P4)
IPM Module protection (MG*R - P6)

P055|ble Causes:

Communication between main and inverter PCB
* Voltage high, low, imbalance
e Compressor rotation (U,V,W Wiring)
* ODU Fan

* Compressor

* Reactor

* Faulty ODU PCB
* Liquid in oil




Error Diagnosis
P4/P6

Communication

Reference schematic provided with unit

B @

BLUE @ P L0
& b I3 'Sy
Y/6 R

o spar,
LT

CN54]RED SV <]‘

BLUE [CN51 BLU |
TN53 BLACK HEAT1
BLUE [cN52 Cra nkcase He ater

HEAT2 oo | o

REE Base PanHeater
o MAIN BOARD
YELLOW YELLOW I Elj

o
=
=]
TG~ HPhAaT T
L P2 :2 1 o
i =< | =
CODE PART NAME ISP rm——es Sic]
' 23 RO i ons)
COMP COMPRESSOR 1 = | o NG
g =
CAP1 FAN MOTOR CAPACITOR 7 - RED
EEV ELECTRONIC EXPANSION r
VALVE
FM1 OUTDOOR DC_FAN

a¥v08 ¥3IAIYA
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Error Diagnosis
P4/P6

Voltage

L1
L2

Voltage: + / - 10%
Phase imbalance: + /- 2%




Error Diagnosis
P4/P6

Compressor Wiring

Inverter Board Compressor

Labeling on cap




Error Diagnosis v
P4/P6

Board Verification
e Check IGBT




Error Diagnosis

P4/P6

ODU Fan
ODU Fan
* Ohm Fan Windings .
* Spins Freely |
* Check DC voltage RO

* Reactor

Reactor

Compressor IGBT

J%} JE‘} JG
S ok gk ik

DC+ | NNV VYN I_
—




TPM Malfunction or IGBT Over-strong Current Protection Diagnosis and Solution (PO)

DIAGNOSIS AND SOLUTION (CONT)

e 38MGR

P&

When the voltage =ignal that IFM zend to comprezzor drive chip iz abnomal, the dieplay LED dizplays
“PE” and the AC tuma off.

* Wiring miztake

+ IPM malfunction

+ Outdoor fan azzembly faulty
* Compressor matfunction

+ Cutdoor PCE faulty

Error Code =] IPM module protection e
Malfunction decision conditions ﬂﬂﬂ%;ﬁ?ﬁ;ﬁﬂﬂﬁm‘;ﬁ%ﬁmm’ drive chip i abnormal, the LED display ERROR CODE
) :::”nﬂa';‘h;s‘:ﬁzn CONDITIONS .
Supposed Causes = Jutdoor fan assembly faulty
. gﬂﬁgﬁgﬂm‘:{wm” SUPPOSED CAUSES
Troublezhooting:
Troubleshooting

38MAQ
38MPRA
38MAR

Check if the wiring
be:tween the misin PO
and the compresor ans
mnnecedinaaedlyand
if the wires. mnd
omnedon e brokes

Coect the comedion
OR

replace the wines and
OonneChars

| IPM Module Protection |

! i w et e v Y,

GET the Service N\ EEEET )

Manual for your

Roaplace the | PW board
OR replace the main
se—  PB il the |PM board
and the main PCB e
integrated together.

1P Continasity Chedk
Checkif the IPA terminal
resistance values afe
unifoerm.

unit and always

heckil the autdoor fan
rurs propery of T he
autdodr unils ventilation

Referto the solution for
se—  “out of control fan

Speads”.
mec.hil e mmipresor Replace the
resiatance values ame L
DM SaT.
ik,

Foaprlae the sutlaar main
PCEf the manPCE and
1P o edaparibe.

verify the code )

tha main board and e P
n:ddnumr--.d

flepul anm 12 i cor mes,
o o ey £ Pyt
R ol .

Power mpdy B coTe S
03, LM, 0

Coneck i1 dgstly,

Connmsissghe.
In e ceor Mt

pm-ru“irll-l
n-ﬂd:m-rl'r.li

for the unit.

Chack whathar the ‘--.

o el

T

==

e ckarnotd

-

Viar farsd m replice e fen motor
-C:/Fr'cp'l'rwf'l‘umlw Yem—i  For othar modi b refer o the
urll vaetlation Farm Spad Qut of Cort ol
i " . !
el it schor J Checkcid e monecsngline ey |

-~
-
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‘“"’/ ( Trcubis i inkad )
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fﬁh
Fari e S P rach ™
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e, e T
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\ whethermigecs wimnl
- \ /
! e
Bk win e th flan meter |
Chack i e T I S R,

i

Pl o e PP

- 5
mT.- Cuta b th cicia i II,- rmscsarisnrml. B4 he lnsis Bk,
N ricclen L e of e Swap o i
Y emimodes mecect for MSDCDSFNLML |
t_k .I‘.cmu-n--r-m:nmunm ."
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(_.'-" Rgiace the msn o d.
o, Chmck s e e Wk
normally. -
-

Pl e e connecng Ineor
rmctor o el e T PRC Mo




IPM Malfunction or IGBT Over-strong Current Protection Diagnosis and Solution (PO)

Error Code

PO

Malfunction decision conditions

When the voltage signal that IPM sends to the compressor drive chip is abnormal, the LED display

displays “PO” and the air conditioner turns off.

Supposed Causes

+  Wiring mistake

= IPM malfunction

» Qutdoor fan assembly faulty
» Compressor malfunction

* Outdoor PCB faulty

Troubleshooting:

Check if the wiring
between the main PCB
and the compressor are
connected incorrectly and
if the wires and
onnectors are broken,

Correct the connection
OR
replace the wires and
connectors.

Check if the IPM terminal
resistance values are

Replace the IPM board
OR replace the main
PCB if the IPM board
and the main PCB are
integrated together.

Check if the outdoor fan
runs properly or if the
outdoor unit's ventilation
is good.

Check if the compressor
resistance values are
uniform.

Replace the outdoor main
PCB if the main PCBand
IPM are separate.

Refer to the solution for
“out of control fan
speeds”.

Replace the
compressor.




Error Diagnosis
P4/P6

IPM Module Protection P4/P6

Check whether the voltage range of P-N
on the IPM module is normal.
Single head
DC310-380V
Multi head
DC277-356 for 18-24KBtu/h;

DC277-410V for 36KBtu/h.

l

Yes

If no voltage check wires and wire
connections. Check incoming voltage
make sure to have 208/240VAC
coming to the outdoor unit. Check the
reactor.

Always check the service
manual for your specific unit
for the correct range.




Error Diagnosis
P4/P6

Compressor Check

Check if the
compressor
resistance values
are uniform

Measure the resistance value of each winding by nsing the tester.
Replace the

compressor

Yes

Input Terminal

Blue 4

Red =

Anything more then a 10%

difference in the ohm

Black 3

readings and the compressor

should be replaced.

Blue %

Black

Fig. 68 — Measure the Resistance

Table 36 — Compressor Check

Always check the service
manual for your specific unit
for the correct readings.

How do you know what
compressor we have?

POSITION RESISTAMCE VALUE
COMPRESSOR ATM150D23IUFZ ATF2I5DXZUMT ATF250022UMT ATF10D43UMT ATOAE0DTUMU
BLUE - RED 1.720 0.75 0 0.5 0 0.65 2 0370

Make sure to disconnect power before proceeding with this check and it has been OFF for 3 mins.



Error Diagnosis

P4/P6

SPECIFICATIONS
Table 2 — Specifications
Check if the
compressor Replace the SIZE 18 24 an 36 48
resistance values compressor System | OUTDOOR MODEL IBMGRQIBE-3 | 3BMGRC24C—3 | 3BMGRQS00-3 | 38MGRQI0-3 | 38MGRO4SE—3
are uniform Max Number of Zones 2 E] 4 4 5
Cooling Dutdoor OB - 13122 3122 13122 A3-122 A3~122
Oﬁmi"g Min - Max ! {-25~50) {-25~50) {-25~50) {-25~50) {-26~50)
nge  |[Heating Outdoor DB —— 238 T 23~BE ~22~BB “22~8B
Min - Waax FIC) {-30~30) {-30~30) {-30~30) {-30~30) (-30~30)
Total Piping Length  (m) 131 (40) 197 (80} 263 (B0) 328 (100) 328 (100)
Yes Piping to furthest FCU  (m) 82 (25) 04 (30) 115 (35) 115 (35) 115 (35)
Drop (00 abaove 0] Fim) 3 (15) 3 (15) 30(15) £5 [20)
Piping | Jft (0D below D)  (m) 48 (15) 48 (15) 40 {15) B5 (20) B5 [20)
= : L L — 1= =
Anyth|ng more then a 10% S:;:F _?;[u?:m].w i {mam) .;E1_J345'223 .;E1_JE.45'%| .;E!1.'9?5:*4:| .;E!1_J345'¢5:| .;E;_ga'ﬁzﬂ
- : oo nimm | P gry) | (eriarey | rraery | araiden
difference in the ohm = 222 R
: Refrigerant | Charge bs (kg) | 4.41(2.0) B.17 (2.8) 6.61(20) 10.13 {4.6) 10.13 (4.6}
readings and the compressor et T L e = Lo
Voltage, Phase, Cycle | VIPhHz 208/230-1-60
ShOU|d be replaced' Electrical Power Supply Indoor umit powered from cwtdoor unit
e [ A 18 = 0 S S
MOCP - Fuse Rating A 75 35 IT; 50 50
Type
Model ATM150D23UFZ | ATF 235022UMT | ATF310D43UMT | ATQ236001UMU | ATG260D1UMU
Compressor | Gil Type ESTER OILVGT4
il Charge Fl. Oz 1764 2358 3527 4038 4038
Rated Current ALA 10 15 18 7 7
Unit Width nmm) | 37.31(248) 4129 (147) | 4122 (1047) | 41.15(1085) | 41.15(1045)
. Unit Height n(mm) | 27.64(702) 3185 (310) 31.88 (810) 5248 (1333) | 5248 (1333)
Make sure to disconnect power outdoor Unit [UHEDE2 n(mm) | 14.62(378) 17.81 (455) 17.01 (455) 17.63 (448) 17.63 (448)
before proceeding with this check u % het Weight Ibs (kg) | 105.8 [4B) 140.8 (6B) 1565 (71) IZ16 (1D05) | 2238 (101.5)
) . Airflow CFM 1,300 2.130 2,130 4,500 4,500
and it has been OFF for 3 mins. Sound Pressure dBiA] 82 83 B2 B o

* Condensing unit sbove or below the indoor unit.

Always check the
service manual for your
specific unit for the
correct readings.

Found in the front of the
Service Manual



Error Diagnosis
P4/P6

Compressor Check

Always check the service
Check if the Measure the resistance value of each winding by using the tester. manual for your SpeCifiC unit
compressor Replace the .
resstance vales compressor for the correct readings.
Input Terminal _--”' Blue
Yes :‘“UE 1
' Red -
Anything more then a 10% ot | 2 T L Biack
difference in the ohm Black 3 . O Y
. Red
readings and the compressor
should be replaced. h

Fig. 68 — Measure the Resistance

Table 36 — Compressor Check

POSITION RESISTANCE VALUE
COMPRESSOR ATM150D2IUFE ATFZ350ZZUMT ATF250022UMT ATF210D22UMT ATQZE0D LML
BLUE - RED 1.720 0750 0750 065 0 0370

Make sure to disconnect power before proceeding with this check and it has been OFF for 3 mins.



Error Diagnosis
P4/P6

Check if the
compressor
resistance values
are uniform

Replace the
compressor

Yes

Anything more then a 10%
difference in the ohm
readings and the compressor
should be replaced.

Variable Speed compressors can run grounded but not very well.

Make sure to disconnect power before proceeding with this check and it has been OFF for 3 mins.



Error Diagnosis
P4/P6

IPM Continuity Check
Check if the IPM

terminal resistance
values are uniform

Replace the IPM board
OR replace the main
PCB if the PCB are
integrated together.

Single Head Outdoor unit

M
Y34 | M 4
111

el

G

1)

l

Yes

Actual Ohm readings may vary. If the Ohm readings between the terminals are
not the same, the IPM has most likely failed.

IPM Continuity Check

Turn off the power. let the large capacity electrolytic capacitors discharge completely. and dismount the IPM. Use a digital tester to measure the
resistance between P and UVWN: UVW and N.

Table 22 — IPM Continuity Check

NORMAL NORMAL
DIGITAL TESTER RESISTANCE DIGITAL TESTER RESISTANCE
VALUE VALUE
(+)RED (- BLACK (+)RED (- BLACK
N U
U Severs V -
= (Several MQ) N (Several MQ)
v W
W (+)Red

Leave the compressor disconnected for this check
Make sure to disconnect power before proceeding with this check and it has been OFF for 3 mins.

“" UNPLUG TEST LEADS
N _




Error Diagnosis i
P4/P6 P

<+

LT
| Eumamws | ummonml»|§liQ‘I.‘lu‘hNMHHHHWHOHHHI‘\.QHM

Multi head Outdoor unit

IPM Continuity Check Replace the IPM board
Check if the IPM No OR replace the main
terminal resistance PCB if the PCB are
values are uniform integrated together.

l

Yes

Actual Ohm readings may vary. If the Ohm readings between the terminals are
not the same, the IPM has most likely failed.

IPM Continuity Check

Turn off the power, let the large capacity electrolytic capacitors discharge completely, and dismount the IPM. Use a digital tester to measure the
resistance between P and UVWN: UVW and N.

Table 37 — IPM Continuity Check

DIGITAL TESTER NORMAL RESISTANCE VALUE DIGITAL TESTER NORMAL RESISTANCE VALUE
(+)Red ()Black (+)Red (-)Black
N U
P U (Seve::al MC2) v N {Seve:; MQ)
v W
W (+)Red

Leave the compressor disconnected for this check

Make sure to disconnect power before proceeding with this check and it has been OFF for 3 mins.




Error Diagnosis
E3, F5, E8

Error E3, F5, ES:

Fan Speed has been out of Control(MA*R — E3)
Outdoor fan speed has been out of control(MG*R — E8)

P055|ble Causes:

Wiring mistake
* Fan assembly fault
* Fan motor fault
* PCB fault
 Fan RPM below 300
* Fan RPM over 2400




Fan Speed has been out of Control Diagnosis and Solution (E3/ES)

GET the Service Manual for your unit and always verify the code for the

Error Code E3/F5
Malfunction decision condifions U\ﬂnﬂﬁpg‘i}eﬂgdg‘%:n speed is too slow (300 APM) for a centain time, the unit stops and the LED
+ Winng mistake
* Fan assembly faulty
Supposed Causes « Fan mator faulty
+ PCE fauly
Iroubleshooting:

Shut OFF the power supgly.

Turn ON after five seconds.
ke I8l cisplarying the eror code?

!
¢

Shut OFF the power supgly.

The urit operates
narmalty.

Rotate the fan by hand.
Does fie fan rotate fehy?

(Checkthe fan matar wires.

Determine the case
and salve.

|Ex. Check ifthe fan ks

Badked ar the beadng
is broke |

Are all the mnnections good ?

Theck the manections.

iChedk whether e fan mater & normal

Juse Index 1] | Replace the fan motor.

|

Yau
¥

Replace the main PCB.
# s the malfunction
res abved

Thasck whether the main POB i normal
| index 2).

A

i the malfunction still

ek ts, replace the main |
PR

Outdoor fan speed has been out of control (ES)

ERRCR CODE EB
e foor otays too or too fi 1 certain ime, the unit

CONDITIONS stope and the LED dieplaye the failure.

= Wiring miztake

» Fan azzembly faulty
SUPPOSED CAUSES » Fan motor faulty

* PCE faulty

Troubleshooting

Power off, than restart the unit
3 minutes later.
5 it still displaying the error code?,

Yes

¥

shut off the power supply,
rotate the fan by hand.
Dioas it rotata properly?

l

Yes

Check the fan motor wiring.
Are all of the connections good?

Yes

Cheack whether the main PCE is
normal (see Index 1).

Yes
¥

Replace the fan motor.

Mo—| The unit operates normally.

Mo=—

Mo—— Comrect the connections.

Diaterming the cause and

resolve it.

For example, if the fanis
blocked or tha screws
which sacure the fan

are tightened.

N o =]

Replace the main PCB.

No




Fan Speed has been out of Conirol Diagnosis and Solution (E3/E5)

Error Code E3Fs
When the indoor fan speed is too slow (300 APM) for a certain time. the unit stops and the LED

Error Diagnosis e e | ST

« Fan assembly faulty
Suppozed Causes « Fan motor faulty

E3, F5, ES ——

Shut OFFthe power supply.
Turn ON after fve secands .
ks It <1l dicplaryiing the error code?

The: unit aperates
narmally.

40MAQ High wall

o

There are typically 2 types of motors a 5-wire and a 3-wire fan motor ;

Determ ine the case
Shut OFFthe power supply. and solve.
Rotate the fan by hand.

{EBx. Theesck if the fan i
Does the fan rotale feeely? bladoed ar the beadng
s broke. |

The Service Manual calls the troubleshooting paths for the motors as
Index 1 & 2

In our example Index 1 is for a 5-wire motor Ohming and Index 2
for a 5-wire board voltages

iTheckt he fan motor wines.

ih H Ao
Are all the mnnections gaad? eck the mnnection

aF

i the malfunction =t

Chedd whether fhe fan mataor & normal 5 » Replace the fan rotar. — exkts, replace the main
PO,

{use Index 1).

e
¥

Replace the main PCB.
Mo L k the malfundion
resahved ?

Theckw hether the main P8 i nonmal
{ume Index 2.

Always check the service manual for your specific unit for the correct F
procedures, voltage ranges and ohm readings.




Error Diagnosis
E3, F5, E8

Index 1:

Indoor or outdoor DC fan motor (control chip is in fan motor) Measure the resistance value of each winding by using the fester. If any
resistance value is zero, the fan motor must have problems and needs to be replaced.

IS,

LI

1 3456
Red Black White Yellow Blue

Fig. 37 — Fan motor




Error Diagnosis
E3, F5, E8

(=)

Index 2:-
1 Imdoor or Catdoor DC Fan Motor (conmmol chip is in the fan motor). Power on and when the unit is in standby, measure the voltage of
pin- 1 - pin3, pin4-pin3 in the fan motor connecior. If the valoe of the voltage is not in the rangs showring in the table below, the PCE

has an issue and needs o be replaced.
jﬁ@ﬂﬁ@ﬁ

{345 6
Red  Black White Yelow Blue

Fiz. 3% — Conrol chip
D motor voliaze iInput and output

Nao. Color Sigmal Voltagze
1 BRed ViVm 280W-380V
3 Elack GND ow
4 Whire Ve 14- 145V
5 Yellow Vap 0-5.6V
5 Elue FG 14-17.5V




Error Diagnosis
E3, F5, E8

Outdoor unit

Index 1:

DC fan maotor (control chip is inside fan maotor)
Power on and when the unit is in standby, measure the voltage of pinl—pin3, pind—pin3 in fan motor connector. If the value of the voltage is
not i the range showing in below table, the PCB must have problems and need to be replaced.

7 NNy

LO00A

Dooooo
i =—=]
123456

Fig. 48 — DC Fan Motor

L |

Table 32—DC Motor Voltage Input and Output

NO. Color Signal Voltage
1 Red Vs/Vm 200~-380V
2 _ _ _
3 Black GND ov
4 White Vce 13.5~16.5V
5 Yellow Vsp 0~6.5V
6 Blue FG 13.5~16.5V

The unit is powered on, the mode is off




Error Diagnosis
E3, F5, E8

Outdoor unit

Index 1:

DC fan maotor (control chip is inside fan maotor)

Power on and when the unit is in standby, measure the voltage of pinl—pin3, pind—pin3 in fan motor connector. If the value of the voltage is
not i the range showing in below table, the PCB must have problems and need to be replaced.

7 NNy

LO00A

Dooooo
i =—=]
123456

Fig. 48 — DC Fan Motor

L |

Table 32—DC Motor Voltage Input and Output

NO. Color Signal Voltage

1 Red Vs/Vm 200~-380V
2 _ _ _

3 Black GND ov

4 White Vce 13.5~16.5V
5 Yellow Vsp 0~6.5V

6 Blue FG 13.5~16.5V

The unit is powered on, the mode is cooling
And the outdoor unit is running




Error Diagnosis
E3, F5, E8

Indoor unit

Index 1:

DC fan motor (control chip is inside fan motor)

Power on and when the unit 1s in standby, measure the voltage of pinl—pin3, pin4—pin3 in fan motor connectd
not i the range showing in below table, the PCB must have problems and need to be replaced.

YNy

IR

| I

Oooooo

1=
123456

Fig. 48 — DC Fan Motor

Table 32—DC Motor Voltage Input and Qutput

NO. Color Signal Voltage
1 Red Vs/Vm 200~-380V
P ——— — ———
3 Black GND ov
4 White Vece 13.5~16.5V
5 Yellow Vsp 0~6.5V
6 Blue FG 13.5~16.5V

The unit is powered on, the mode is off




Error Diagnosis |
E3, F5, E8

Index 1: Indoor unit

DC fan motor (control chip is inside fan motor)

Power on and when the umt 1s in standby, measure the voltage of pinl—pin3, pind—pin3 m fan motor connector. If the value of the voltage 1s
not in the range showing in below table, the PCB must have problems and need to be replaced.
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Fig. 48 — DC Fan Motor

Table 32—DC Motor Voltage Input and Output

NO. Color Signal Voltage
1 Red Vs/Vm 200~380V
2 - R -
3 Black GND ov
4 White Vee 13.5~16.5V
5 Yellow Vsp 0~6.5V
6 Blue FG 13.5~16.5V

The unit is powered on, the fan is in the on
position and operating.




Error Diagnosis AT s
E3, F5, ES8

Blue | 1
Yellow| 2
Red 3
Black | 4
Brown | 5
If the voltages are good
Ohm the motor _
Fig. T0 — AC Fan Motor
Table 38 — Resistance Value
POSITION RESISTANCE VALUE
RPG206 RPG2BH
Black - Red 23108% (B2°F) 3420+87% (BB°F) 183 BO+E (EB°F) 180028% (E8°F)
White - Black 267 0H8% (BEFF) 25304+8% (BB°F) 2060+6% (BB°F) 1900+8% {68°F)

T'ze the tester to measure the resistance value of each winding

Input Terminal

Blue | 1
Yellow | 2
Red 3
Black | 4
Brown | 5
Yellow
Table 39 — Resistance Value
POSITION RESISTANCE VALUE
YDKETO-65FB YDK180-8GB YEK2T-AG Y5KE3-48 YDK4A5-6B YSK25-6L | YDKS3-6FB(B)
Black - Red BE0+3% 24 51+8% IT0E% 1450=+3% 3450+R% G27T0+R% 83.50+8%
(68°F) {68°F) {(BE°F) (68°F) (B3°F) E3°F) [EE°F)
Red - Yellow TEOE% 180+8% 2520:6% BEC:E% 1500:6% | 374.30:8% 1360:8%
(68°F) {68°F) (B8°F) (68°F) (88°F) 63°F) [BE°F)
Yellow - Blus TE0+A% 180+8% 252010% BEO+B% 1500£6% 374 30=R% 1380+8%
{58°F) {58°F) (68°F) {E8°F) (88°F) 68°F) [E8°F)




Error Diagnosis

E3 F5 E8 2. Outdoor DC Fan Motor (control chip is in outdoor PCB)
) ) Power on and check if the fan can nn normally, if the fan can min normally. the PCB nmst have a problem and needs to be replaced.
If the fan can not run normally, measure the resistance of each pin (two). If the resistance is not equal to each other, the fan motor must
have a problem and needs to be replaced, otherwise the PCB nmst has problems and needs to be replaced.

Index 2 (3-wire motor)

Fig. 23 — Outdoor DC Fan Motor

3. Indoor AC Fan Motor
Power on and set the unit nnning in FAN mode at the high fan speed. After mumning for 15 seconds. measure the voltage of pinl and
pin2. If the value of the voltage is less than 100V(208~240V power supply) or 50V{115V power supply), the PCB must has problems
and needs to be replaced.

Input Terminal

Red | 1

Black | 2
White

White | 3

Black

Fig. 24 — Indoor AC Fan Motor




Error Diagnosis
E3, F5, E8

Index 2 (3-wire motor)




Error Diagnosis
EE

Error EE:

Condensate float switch error

Possible Causes:

* Not draining properly (pan full)
* Float switch is stuck open
e Board output

Access Hole

Code: EE




Error Diagnosis
EE

Not Draining

* Check for debris in line
* Check pitch
* Check for improper traps

Switch Open

e Ohm Switch out

Output

* Check between pins on board for DC Voltage

Float




Error Diagnosis

Large Temperature Swing

Large Temperature Swings

Large Temperature swings:

e Controller Location

* No load calculation was completed
e Turn down was not considered

* OSA introduced into return

* Duct leakage

* External influence on thermistors

e Return thermistor out of holder




Error Diagnosis

(Recap)Large Temperature Swing

MA*R Turn Down

Indoor Model 40MAQB09B——1 |40MAQB12B——1 | 40MAQB09B——3 |40MAQB12B——3 |40MAQB18B——3 | 40MAQB24B——3 | 40MAQB30B——3 |40MAQB36B——3
Energy Star YES YES YES YES YES YES NO NO
Cooling Rated Btu/h 9,500 12,000 9,000 12,000 17,000 24,000 30,000 36,000
Capacity

Cooling Cap.

Range Btu/h 11000 400013000 13000 13800 @ 18800 24500 30500 8000)36200
Min — Max

What happens if the load of the space is less than the min turn down?




Error Diagnosis

Large Temperature Swing

MG*R Turn Down

HEAT PUMP
Size 18 24 30 36 48
Systemn Outdoor Model 38MGRQ18B——3 | 38MGRQ24C——-3 | 38MGRQ30D—-3 | 38MGRQ36D—-3 | 38MGRQ48E—-3
Max Number of Zones 2 3 4 4 5
Energy Star YES YES YES YES YES
Cooling System Tons 1.5 2.0 25 3.0 40
Cooling Rated Capacity Btu/h 18000 24000 30000 3000 48000
Cooling Cap. Range Min — Max Btuh  { 5810~21940) | ((7880~33510 ) [ 8090~41470 ) |C 8560~45020) | (8560~ 53160 )
SEER 5 = 235 s -
EER 125 125 125 135 125
Performance [Heating Rated Capacity (47°F) Btu/h 19,000 23,000 28,000 36,000 48,000
Non—Ducted [Heating Rated Capacity (17°F) Btu/h 12,000 13,600 17,400 23,200 29,600
Heating Maximum Capacity (5°F) | Btu/h S0 23000 28000 Q0 5088
Heating Cap. Range Min — Max Btuh L 5760~24480) | (6010~36180 ) | 6350~41950 ) [ 7210~50350) | (7210~55820 )
HSPF e~ ot oo I v x 102
COP (47°F) W/W 3.6 39 38 38 36
COP (1T°F) W/W 28 2.7 28 28 27
COP (5°F) W/W 22 21 20 1.8 20




Error Diagnosis

Large Temperature Swing

Minimum Call
Thermal Off

5810 BTU 5810 BTU
0 BTU

| =i E_?' [ '
= Zone A Zone B

18,000 BTU/h 9K BTU/h 9K BTU/h

Cooling Range Cooling Range Cooling Range
5810~21940 3500~11000 3500~11000




Error Diagnosis

Large Temperature Swing

Minimum Call Minimum Call

7000 BTU
3500 BTU 3500 BTU

| ge==an, :
= Zone A Zone B

18,000 BTU/h 9K BTU/h 9K BTU/h

Cooling Range Cooling Range Cooling Range
5810~21940 3500~11000 3500~11000




Error Diagnosis

Large Temperature Swing

External Influence

Air Temp




Error Diagnosis

Large Temperature Swing

External Influence

Air Temp
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Questions & Quiz?
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