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5. OPERATION PRINCIPLES BY PARTS OF CIRCUIT

5-1) POWER
BLOC
SMW250-03 UL
WHT H/s
@_ 1 I MC 0 I M
D101 7812CT 7805ACT
REG101 |G REG102 |G
P —
D104 iE . .
2 2 1N40O7 +4EA S €102 7o
104 1000uF 470ufF
35V 25V
D102
Oy € - y
11 i
Terminal Oscillation Frequency
@ Vce(DC 5V) MICOM POWER AND SENSORS
<<BLDC BLDC MOTOR POWER(NOT USE)
[_> +12v(DC 12V) RELAY,PANEL POWER

o When turned on, rectified AC voltage which is stepped down on 2nd transformer flows between (¥ and (3
at about AC 15V, goes through the diode D101 and D104 is changed to DC, and provide constant 12V.
It provides 5V to MICOM and other circuits via regulator REG102 (MC7805ACT), and make entire PCB

operate.
5-2) OSCILLATION CIRCUIT
Terminal Oscillation Frequency

S0P —4- 18)XOUT
e Xin(#19) 8.0MHz

J__ I 8.0MHz

L [sopm— 19) XIN

- Xout(#18) 8.0MHz

e Itis an Oscillation Circuit for synchronism clock generation and time calculation on the information sending &
receiving of the MICOM internal logic elements and when specifications for Resonator change, the timing
system of MICOM changes resulting in errors. (Rated parts must be used)

16



OPERATION PRINCIPLES BY PARTS OF CIRCUIT

5-3) RESET CIRCUIT
R209
AV
Vcce I 1K o
KA7533 23) RESET
C203 IC2 |G €202
104 | i [ 104

o RESET Circuit allows the whole program to go back to the initial setting by initializing parts such as the RAM in
MICOM with the power supply into MICOM or with an instant power failure.
Upon the power supply, the reset terminal voltage becomes "LOW" for several tens of xs compared to Vcc
voltage(DC 5V) at MICOM, and it maintains "HIGH"(Vcc Voltage) during normal operation.
But, when Vcc drops down to 3.4~3.7V, the reset terminal voltage becomes "LOW".

5-4) EEPROM DETECTION CIRCUIT

o A semiconductor memory EEPROM stores data remembering previous settings regardless of power-off, which
are indispensable especially in power fluctuating areas. Also, EEPROM sets and uses other options in principle.
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OPERATION PRINCIPLES BY PARTS OF CIRCUIT

5-5) DOOR SWITCH DETECTON CIRCUIT

]

RED  GRY
,\/ . ——
F-LAWP K
- e@ W/BLK "R S WREDL S 3) Wy 49 Po.
RED . OHO— T
R-LAMP - Yy
Rl YR RS WAL 7Y |5 47K v 59)%6.0
NG ﬁ = | 10k c402-L
o [ b OH®OF oo T

1) If R-Door is opened, the contact point of the door switch (4-3) becomes open, and the current of PCB line
comes through R404 and R405 and provides 5 volt which is recognized as door is opened, and turn off the fan
at different load. When the door is closed, the voltage goes out from R404 to Switch, the MICOM is applied
with OV and the door is recognized as closed.

2) If F-Door is opened, the contact point of the door switch (4-3) becomes open, and the current of PCB line
comes through R402 and R403 and provides 5 volt which is recognized as door is opened, and turn off the fan
at different load. When the door is closed, the voltage goes out from R402 to Switch, the MICOM is applied
with OV and the door is recognized as closed.

3) Q401 is the circuit to turn off the auger motor operation when the door is opened. If the door is closed, Vcc
voltage of R402 works as ground via door switch, OV is applied to the base of Q401, and Q401 becomes
operable, Vcc voltage on "A" part Q702 base works as emitter on Q401 collector and creates OV. (Check the
operable condition for other parts at load terminals)

4) Condition for door open is the opposite of condition 3 above.

Category Door DOOR S/W Contact Point | MICOM PORTNO | MICOM INPUT
. CLOSE CLOSE 450 "LOW"
OPEN OPEN "HIGH"
. CLOSE CLOSE 45 "LOW"
OPEN OPEN "HIGH"
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OPERATION PRINCIPLES BY PARTS OF CIRCUIT

5-6) TEMP SENSING CIRCUIT
A\\Lh/ V 45
BLEL L [ st
YELQ_%_?L i 2 i
F3ENSR O T o S
1 | Rus o
il BE e ew /) L,
1 I 28 a2
F- DEF SENSOR BLK_ R309 10K €302
5L T |
PANEL PCB Lo mlpllgl = o [ B T g
N R-SENSOR e 30 o caaL &) apcr
SMAN230- 1 L gmoso-1o 104 _
i . 1
ST ﬁ/m R308
0 PN en il T s Ao
THERMI STOR 12 @ w w—p—— G
(Ambient) 5 WAL ‘WV“W L
N/ e @1 1 By =
T AL T = SH250-04
W\- W
DISPENSER PART

1) Sensor uses a thermistor which has a temp coefficient of negative resistance and controls resistance. When
the heat goes up, the resistance gets down and vice versa. R302, 4, 6, 9 and C301~C303, C305 are parts for
noise prevention but they are not related to temp sensing characteristics.

2) If Vfis the incoming voltage to MICOM in case of F-Sensor, Vf equals (Rth * Vice)/ ((R301 + Rth). Where Rth is
resistance of THERMISTOR corresponding to Temp. Please refer to the Appendix Temp-to-Sensor
Resistance/Voltage conversion table(Temp-to-MICOM Terminal Voltage included) on A/S. (Next page)
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OPERATION PRINCIPLES BY PARTS OF CIRCUIT

* Temp to Resistance of Sensor & MICOM PORT Voltage
Sensor CHIP : PX41C Standard

Temp. | Resistance(id) | Voltage(V) | Temp. | Resistance() | Voltage(V) | Temp. |Resistance(id) | Voltage(V) | Temp. |Resistance(¢) | Voltage(V)

NFHEC) 153319 | 4.694 |-19F83C| 30752 | 3.773 |1XFHMLIC) 8200 | 2.253 | 4F6LC| 2714 | 1.068

I
WFHE0C| 144794 | 4.677 |IFR28C) 29350 | 3.729 |I¥RH06C| 7888 | 2.205 | 4FGIC | 2627 1.04
4°FU4C| 136798 | 4.659 |ITH22C) 28021 | 3.685 |W4FHMO0C 7590 | 2.158 | &FM2'C| 2543 | 1.014

4THR9C| 129294 | 4.641 |-16F%7°Cl 26760 | 3.64 |[1FRO4C| 7305 | 2.111 |4F18C| 2462 | 0.988

}
HFB3C| 122248 | 4.622 |-ISFBIC) 25562 | 3.594 |16HBIC, 7032 | 2.064 | 4TFR3C| 2384 | 0.963

HFH28C| 115631 | 4.602 |-4FBEC| 24425 | 3.548 |ITHB3C, 6771 | 2.019 |[4FEIC, 2309 | 0.938

YFH22C| 109413 | 4.581 |-I¥RB0C) 23345 | 3501 |I8F78C, 6521 | 1.974 |4F94°C 2237 | 0.914

43F4LTC| 103569 | 4.56  |-10FU4C| 22320 | 3.453 |WFM2C| 6281 | 1.929 | NFWIC| 2167 | 0.891

LF411°C| 98073 | 4.537 |[AIFB9C 21345 | 3.405 |AFHIC) 6052 | 1.885 |SUFM06C| 2100 | 0.868

4IF6C| 92903 | 4.514 |W0FHAB3C| 20418 | 3.356 |[2FMIC| 5832 | 1.842 |[NFILIC| 2036 | 0.846
AF00C| 88037 | 4.49 | YR28C| 19537 | 3.307 |2FM6C| 5621 | 1.799 |[NFUIC) 1973 | 0.824

WHP4C| 83456 | 4.465 |BF22C| 18698 | 3.258 |FS0C| 5419 | 1.757 |SFL2TC| 1913 | 0.803
BHBIC| 79142 | 4.439 |-TRRLIC| 17901 | 3.208 |4FH44C| 5225 | 1.716 |SFA28°C| 1855 | 0.783
JIHBIC| 75077 | 4.412 | GHN6C| 17142 | 3.158 | 25F39C| 5000 | 1.675 |SHW3C| 1799 | 0.762
XHIEC| 71246 | 4.385 |SFN0C 16419 | 3.107 |26FRIC| 4861 | 1.636 |STFIIC| 1745 | 0.743
FHI2C| 67634 | 4.356 |-AFHOEC| 15731 | 3.057 |[2IFR8C| 4690 | 1.596 |%FM44C| 1693 | 0.724
WHBTC| 64227 | 4.326 |-3FH94C| 15076 | 3.006 |28F22C| 4526 | 1.558 |[%FI0C) 1642 | 0.706

BEHIC| 61012 | 4.296 |-2F8IT| 14452 | 2.955 | 29RLIC| 4369 1.52 |60FI6C| 1594 | 0.688
YHBAC| 57977 | 4.264 |-IFHBIC| 13857 | 2.904 |3FIC| 4218 | 1.483 |6IFI6IC| 1547 0.67
JABOC| 55112 | 4.232 | (R8T | 13290 | 2.853 |3IFN6C| 4072 | 1.447 |6UFA6TC| 1502 | 0.653
HU4C| 52406 | 4.199 | IFL72C) 12749 | 2.802 | RHOOCC, 3933 | 1.412 |63FL2C| 1458 | 0.636

YRR9C) 49848 | 4.165 | 2ZR6IC| 12233 | 2.751 |3FFO6C| 3799 | 1.377 |G4RSC) 1416 0.62

0)
0f
0]
0
0
0]
0f
0
0

2
v

}
FRB3C| 47431 | 4.129 | ¥HIC| 11741 2.7 | WHLIC, 3670 | 1.343 |6YRB3C, 1375 | 0.604
JIRR8C| 45146 | 4.093 | 4F66C| 11271 | 2.649 | BFLIC| 3547 | 1.309 |[66FI89C| 1335 | 0.589

WBHRC| 42984 | 4.056 | SRB0C| 10823 | 2.599 | H2XC| 3428 | 1.277 |6THI4C| 1297 | 0.574
BFLIC) 40938 | 4.018 | 6RHUATC| 10395 | 2.548 | 3TR28C| 3344 | 1.253 |6FF00C| 1260 0.56

F
WHALC) 39002 | 3.98 |THBIC| 09986 | 2.498 |[3BFBIC| 3204 | 1.213 |[6FHS6°C| 1225 | 0.546
SR06C 37169 | 3.94 | FRHRCT| 9596 | 2.449 | 3RBYC| 3098 | 1.183 |TFN6C, 1190 | 0.532

0
0
0

IF04°C| 33788 | 3.858 |WFH2TC| 8867 2.35 |4IFROC| 2899 | 1.124 |TF22C| 1125 | 0.506

L3
LHN0C| 35433 | 3.899 |YHRST| 9223 | 2.399 | 40F44C| 2997 | 1.153 |7TURATC) 1157 | 0.519
AU
F

WFBIC| 32230 | 3.816 |IFHITC| 8526 | 2.301 | 4Fh6C| 2805 | 1.095 |T3F28C| 1093 | 0.493
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OPERATION PRINCIPLES BY PARTS OF CIRCUIT

5-7) DAMPER CIRCUIT
MOTOR DAMPER N5 |04 B
- Suwa?u-()ﬁ
L BT
HEATER OHOHD %@m
C909°C912

- t T

s Ty|_UT SHE 1

A @ Bl @—@ 45) Pé. 4

104+4EA

E @ 1L @—@ 45) P65

. ) Mid) @7@
— b = 44) P56

T T TAFTT4P

1) The temperature of R-room is controlled by opening and closing of damper with stepping motor, supplying &
blocking cold air.

2) TAT774P (ICO7) operates the damper. TA7774P is the driver IC only for step motor. If the regular signal is
provided to TA7774P from Micom, send combined signal to Quad-Polar step motor to rotate on certain
direction. This makes clockwise or counter clockwise rotation to make the damper open or close.

3) Since the damper always touches the cold air, DC 12V/1W heater is installed, always on to prevent the
malfunction from moisture and is controlled on conditions. (Operation conditions can be changed). Micon #15
pin connected to IC4 controls the damper heater like category 3.

5-8) DISPLAY Circuit

1) KEY SCAN

When Grid #6 is output, this signal goes through PCB resistance 10 k? and provided to power frequency.
When the switch is pressed, R502(6.8 k%) and R501 (12 kQ) decrease the signal and less than 5.1V peak to
peak signal is provided to MICOM, the MICOM recognizes the grid #6 is provided, and change the function
corresponding to switch key. [Refer the circuit diagram below]
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OPERATION PRINCIPLES BY PARTS OF CIRCUIT

Yalue, Goad Model
D tew 1 12 003 [T Ao taw Rl P2 B3 Ligt
Cooec COO®D CHoe0 CO
Beiter Model
oot Com A f-1 T4 12 1304 F.5 BA PP RRE RS -2
0800 ® DOGCH € DOeOd
||||| Fs Frant Fie Fra. Tors Lk et Teme P! CH1 50
[ e =) [ { | SMAR2S0-13 SHRZS0-11
= HHT
3300hm 0 7 B[
PANEL PCB sorn 1L
330akn & RED)
D3 3
330ohm B 7 [RG
Pz ol
Pewer Fre_ 1 Cube
{Quick 122) P Pover Pre.ibly] | pOG-02 iy E—E il
Fre. Temp FKhCh”d LMk!FKh?i %1[” bit ’Kh? @7 § PNKJ@
o dype R PR D e 3 2 RO s ) 7 il
FILTER GREEML] T 4l
Child Lack 555 a4 E— PRRk R
sl iy .
Ref, Temp haiipih 3 (B— kg
Lignt Wi L )
) - B
Red T[HERM \ST?R o—@
—+— Ambient
Green —k— on - )
SMANZSO-03 WHT T
{3 DO} 1
NK2S0-14
L1 e I
HE — ; WD | =
r 1 oLy
I | ICE 54
| | —a T LIl
WATER S0
LBelD G WL f al
LAMP PCB ’—|DISPENSER HEATER] 6y ( T N
@ )TD CNT2
DISPENSER PART

2) DISPLAY OPERATION

Like the signal diagram below, Micom sends “ high " signal through MICOM 6 terminals of NO #1—> 2 — 3 — 4
— 5 — 6 for 2ms every 12ms. This signal goes to output terminal via input terminal of IC5 (KID65783AP or
TD62783AP). Output wave always goes through LED input terminal with DC11~12V on every period. At this
time, if SINK signal comes out at IC4, DC11~ 12V is applied to LED input terminal and output terminal sinks to
OV which turn on LED for 2ms For example, to turn on "Power Fre." LED, IC4 #16 pin sinks to OV when IC5
#16 becomes DC 11~12V making "Power Fre" LED turn on.

* GRID WAVE PATTERN

msec 10msec 2=
W s -y

|
GRID #1 !
I

GRID #2

GRID #3

GRID #4

GRID #5

GRID #6
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OPERATION PRINCIPLES BY PARTS OF CIRCUIT

5-9) Load Control Circuit

\|777—'/ ‘UCS 2803
LN
Wl Lk oo
RED R 17 W
VI96-07AY WHT o L1z
RED DISPENSER WATER-VALVE il ®7@w>—fﬁ\ JESaioTaE
Er
RED 1CE MAKER, WATER VALVE PRP ®7®%|_‘0\\0_. T L TiE
- YEL (CugE) Hmi — Tfj'zj‘il”‘;‘?:\
L BLU &) s L j\Q So L
! 0704 ) o8
] RY7d T a0y
RED f AR - NOTOR il gy g A i a0 —
e ot
71 Ll
—— Al l l VU306~ 1389 WHT 3
RED: COMPRESSOR 13 ) | O—NE—O—- sz
'S
o TCE FIPE - ALATLR |
Re o Lo e - BYGUGHEEED P e
oot
R ity (g Ll _
REDp——————[ com. AN wo1m it gy 8 gy Lt - D e o e L& LS
e
R FEDL (e 20 | T <
WAL [IEL] Soien) |w = F3aa012E
oL e 0} :
561-14
FROM \ BLU (4P HETY
DISPENSER HEATER # o€
RED@ 1 {00M2 )
\ T NFZ
V306 03V
WHT

1) Main PCB processes most of the load control for electronic refrigerators.
2) Compressor, F-Room, defrost heater, and other functions are controlled with relay.

3) For example, to operate compressor, MICOM 29 pin outputs high (5V) signal which goes into IC3 Pin #4. The
IC3 pin NO 4 plays the same role as the base of NPN TR. The pin #14 works as collector of TR. So, if 5V is
supplied to pin #4 of IC3, the pin #15 turned on and connected to the ground. Then, the relay RY75 and coll
connected to the pin #15 of IC3 becomes low (OV) and +12V (opposite side of cail) flows to the pin #15 of IC3
via coil and goes into the ground. While current flows to the coil, the magnetic power arise, it turns on the
secondary contact point inside of RY75, and operates when the AC power is supplied to the both side of comp.
When MICOM #29 Pin becomes Low(0V), IC3 #4 Pin becomes Low which makes Power cut and current of
RY75 RELAY cut. So, secondary contact becomes off due to magnetic field cut, which makes Comp off.

4) All other loads work basically on same principle, defrost heater operates only on the condition that the
compressor is turned off like the circuit above, and connected like the equivalent circuit below.

* Q710is connected to the F door switch to

RY75 IC3 prevent PL accident due to continuous
+12v «— oot ®| ¢ 8@ operation of motor when the auger motor
NO ? & control circuit is not working properly. It
AC- INPUT *_@ Co,\j £ must be turned off when the door is
POVER N opened.
& MICOM
RY76

+12V < B ®
:\ E
—( DEF HEATERY) o il
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OPERATION PRINCIPLES BY PARTS OF CIRCUIT

5-10) ICE MAKER OPERATION CIRCUIT

CHGG
SMWES0-08
WHT 15
RED HORI
EJECT-MOTCR @ m 1 ! = E%DST
@ BLK 5 = EJECT .
L ooz 4

104 04
el rane .
E——A 5O} apco

1 I
®F—M - 1 e '3?0‘1:‘{
e ’ I T
( ] @ WHT e 10K-F RANS L Bi,1
903 % 305 Taik a02 1 ADC1
- 7 CRY 47UF, 250 L TN ] raa? 0T
T s O 3 o i ?333l 53) Pa.S
— Ty
[ ey 1 @ BLU %) '—/\4\"/\’—1 R 4 r B PO+
LHORL, S/% R410 10K £a04
=T PRP A &1 1 o T g
FUOLL SN @ Lo 10k rons L Sl
@ S/BLY @ 104 —I—_‘,L
ICE MAKER KIT

1) The ice maker circuit above is to control the ice maker kit installed on the F room.

2) This circuit is the hardware to control ejection and horizontal positioning, ice making temperature detection and
full icing detection. Temperature detection circuit is the same as temperature detection circuit on 4-6 and the
explanation will be skipped and only the ejection circuit will be explained. If MICOM PORT #7 is outputted with
High to rotate motor in ejection direction and the pin #2 of IC5 is inputted, 12V is outputted on pin #17 of IC5,
goes to motor and supplied to pin #11 of IC4. As pin #8 of IC4 and eject MICOM port #7 are connected in
common, 11 output port of IC4 gets on and the current flows into Ground making motor rotates. This motor
rotates the gear and rotates the ejection tray. The tray twists to separate the ice from the tray and return to the
horizontal state.

3) For restoration, motor stops for 2 seconds when the ejection is completed and to rotate in opposite direction,
output horizontal MICOM port with high and perform horizontal positioning.

4) The test S/W is off in normal cases and MICOM PORT 63 stays high. When necessary, press the switch for
more than 1.5 seconds making forced ejection executed. Full S/W has a lever that detects the amount of ice on
ice-maker kit and based on the status of MICRO S/W connected to the lever, if the ice is full on the container,
ejection is not executed, and only if it is off (MICOM PORT 61 is high), the ejection is executed.
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OPERATION PRINCIPLES BY PARTS OF CIRCUIT

5-11) OPTION Circuit

VCC

o This circuit operates with the initial power on, uses DIODE (1N4148) or JUMPER WIRE.
To modify option circuit, Power must be turned off before modification and turned on after the modification.
Refer to the table below, the default factory values are highly recommended unless exceptional cases.

OP11, OP12
OP11 OP12 MODEL FUNTION
O O RS2:+11 No Cruch, 3 Step, Light
O [ ] RS2+21 Cruch, 3 Step, Light
[ O RS2:31 Cruch, 5 Step, P/F, LIT Lock, Filter, Indicator

* @ Jumper USE  OP2 < Water Fill Time Control Option >

D601 D602 Fill Time Remark
() [ ) 5Sec
() @) 6 Sec
Flow Sensor Not USE
O ] 7 Sec
O O 10 Sec
* @ Diode(1N4148) USE
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