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Léx wii diee

M4y lanh INVERTER déu tiér trén thé gi6i 44 dwoc Hang Toshiba ciia Nhat nghién cim va
san xuft thanh c6ng vao nam 1980. M6 ra mét k§ nguyén méi vé may lanh v6i nhidu uu diém vuot
trd1 nhur tiét kiém dugc hon 30% ning luong dién, téc d6 lam lanh nhanh hon, nhiét d6 6n dinh
homn..

Trong nhfmg nam cudi thap nién 90 cic méay lanh INVERTER d4 qua str dung (hang second
hand) ctia Nhat g&“)m céac nhan hang National, Toshiba,Mitsubishi . . .vv da dugc nhédp vao Viét Nam.
Cée may nay chay véi ngudn 100vAC nén da phat sinh dich vu chuyén déi ngudn dé chay duge truc
tiép v6i ngudn 220vAC tuong thich véi dién 4p danh dinh ctia dién sinh hoat tai Viét Nam. Trong
nguyen 16 hang nhap Ve sau khi sang loc ghép ndi gitta céc bd may cing nhén hidu cung model,
cubi cling du ra mét s6 bd may ¢ dan lanh va dan néng khac hing hozc khac model nén cé tin hidu
dit liéu lién lac gilia dan lanh va dan néng khong tuong thich v6i nhau nén khong bét lién lac duoc
v&i nhau, may khong hoat dong duge nén lai nay sinh thém dich vu méc MONO dé loai b6 su 18
thudc vao dit liéu lién iac gitp cho dan lanh va dan néng cé thé hoat dong doc 14p.

DAIKIN la nh&n hang déu tién dua méy lanh INVERTER hang thung (md&i 100%) vao thi
trirdmg Viét Nam tir nim 2002, tiép theo sau 13 hang Sharp nim 2004, Panasonic (National) nin
2008 va d4u nam 2009 ddng loat cac hing Toshiba, Sanyo ciling tung ra may lanh INVERT .‘TR.

Xu hudng phat trién tht yéu céc may lanh thé hé mdi s& 12 may lanh INVERTL;\

K thuat INVERTER (k¥ thuat bién tan) khong nhiing chi durgc ting dung trong méy lanh ma da va
s& duoc tmg dung trén nhidu san phim khac. Hién nay May gist INVERTER ciia T m‘noa_ Lo viba
INVERTER cua National, Sharp cling da cd mat tai thi trudng Viét Nam.

Tai liéu giang day mon hoc: Sira chiva board mach ning cao ndy gdm 4 chuong

-Chuong I: Phuong phap chuyén di ngudn

-Chuong I1: Phuong phép chuyén d6i INVERTER sang MONO

~-Chuong I1I: Sira chita board mach mdy lanh INVERTER

-Chuong IV: Sira chita board mach may gigt

Trong qué trinh bién soan tai liéu nay khé khan ién nhét 13 trong nude chua cé tai lifu nao vé
chuyén aé nay @& tham khao, ké ca tai liéu k§ thuat cta chinh hang cling khong cung cip dis y du so
dd mach chi tiét ma chi c6 so 46 dAu day gitra céc I\hm nén phai truy v& mach tlr mach thuc té, phén
tich mach, chay thir va do kiém dang séng tin hiéu dé nghiém ra nguyén téc hoat dong cta mdy lanh
INVERTER cua timg hiéu may. Do d6 kho tranh khoi nhitng thidu s6t ngoai mong doi, rit mong
nhin duge cac v kién qong gop d8 tai liéu hoan thién hon trong 14n t4i ban sau.

Céc ¥ kién dong gbp xin gbi ve:

Truong TCN k¥ thugt cong Nghé Hung Vuong (Khoa K¥ thuét Lanh)

- Dia chi: 161-165 Nguyén Chi Thanh, Phudng 12, Quén 5, TP Hb Chi Mmh

' Dién thoai: 38563456
Hoac hen hé véi tac gia: TANG CAM MINH :

' Dién thoai: 0903722635
Email: tangcamminh52@gmail.com
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CHUONG I: PHUGNG PHAP CHUYEN POI NGUON
BAI 1: NGUYEN TAC HOAT BONG CUA MAY LANH IN VERTER

I. S¢ d6 khéi

Ao EBOORBREMT.COM
1. So d6 khdi bén dan lanh. Tim klém tal liéu mién phi

+12vDC |
+5v voo _ ICBK
L—» Vref e e )
. 4ngdra 4 2 >
Pidu khign » g dao
Do gi6
Cam bién Nhigt a6 X
% A H AD > ¢ T 3 b 3
éng ddng éng ddng > ‘%E&;%ggo
Cém bién . Nhigt a6 Xy . . e
nhiét 4o phong AD > phong DG lieu KEtnoi vai
i : bidu khién : dan ndng
. X | Thu phat )
So sanh < da ligu kétnsi [ >
[ Nrietds
cai dat
Mét thu > X ly tin higu Ngo ra il
-remote > Diéu khién » SSR
Phim bim »| -phim bdm toc @o quat
A
v
Xung quat
PG phén hdi
Diém Zero VAC R ,| Machchia | [Hengiv
(Xung thai gian) " 50 hodc 100 On/ off
Auto reset > Reset
oo | Mach khuéeh dai
KTALES | “hoitiép duong
: VASS
Vss -

BMO02-QT7.3/2 ' Ngay higu lirc : 15/9/2009 Trang 2



Tai liéu giang day mdn: stra chita board mach m4y lanh nang cao

Khoa: k¥ Thuat lanh

2. So dd khoi bén dan

néng.

EBOORKBEMT.COM
Tim kiém tai liéw miéo phi

1OOV__> Mach nan dién
AC ting doi dién 4p
+280VDC
¥ 4 x 6vDC
Mach nguén [+12vDC
switching
. +5v '
; ‘[ » VDD ICBK
Vref
Cam bién Nhiét dé
: N > AD > 2 T
ong dong (A) ong dong l—‘— - T T /|
4ngdra | 4 — Y
So sanh }: diéu khién ICU(ES,Z%&,{O
y tigt luu e
Cam bién A || NRRTEs L L SR IS
éng ddng (B) " éng déng
Giam sat Khéng ché
dong tai "] dong dign
v
Cam bién ARG 4x6vDC
nhiét d6 hoi néng 1 hoi nong Mach tao § Bnt—)‘:‘o—j@
tin hiu g — T
So sénh > 3 pha ’Fg%@
7 8 A
i Linh ki&én cong sudt
Nhiét dé
nr s IGBT
cai dat
. s Ngé ra
Data€—s{ _ ‘Huphat y o XU L» Piéu khién
di liéu két noi di liéu ket ndi téc 6o quat
/j;
KTALDs | Mach khuéeh dai Machden [ &, "
= hoi tiép dwong bdo trang K—aw
T : thai 7 "
VASS. "
VSS -

||}

.| Mach cdng sudt | /Q:la‘:\\
"l quat dan néng Ldz‘m néng/
/

—

+280VDC

rN
220v/3 ptj

BM02-QT7.3/2

Ngay hiéu lyc : 15/9/2009

Trang 3



11111

Tai liéu gidng day mon: stra chita board mach may lanh néng cao Khoa: k¥ Thuit lanh

3. Phén tich s¢ @6 khoi.

Board mach bén dan lanh clia may lanh INVERTER ngoai cdc khoi chifc ning nhu board mach
mdy lanh MONO, con c6 thém khdi mach thu phét dit lidu dung d€ k&t ndi tin hiéu lién lac gitta din
lanh va dan néng theo phuong thitc truyén dit liéu ndi ti€p.

Mach thu phat tin hig¢u hinh thanh bdi linh kién quang ndi (Opto transistor). Pudng diy ké&t noi
gitta dan lanh va dan néng gdm 2 dang:

e Loai4day:
- DAy s6 1 va s8 212 2 day c&p ngudn VAC tir dan lanh xuéng cho dan néng.
- Dy s6 3 va s6 4 14 2 day lién lac di liéu (Data). V&i diy s6 4 1a ddy mass
chung (GND)cta tin hiéu data. :
o Loai3day: ‘
- Day s6 1 va s6 21a 2 day cip ngudn VAC tit dan lanh xudng cho dan néng.
- Day s6 3 day lién lac dif liu (Data) tan dung day s6 2 1am day mass
chung (GND)ctia tin hiéu data.

Khi bdm phim khdi dong may quat dan lanh s& chay trudc, sau khodng thdi gian tri ho#n role
dong dién cdp xudng cho dan néng, déng thdi thong qua dudng diy data truyén tin hiéu khai dong va
gdi kém gid tri cla nhiét d6 cai dit lwu vao bd nhd ctia ICDK bén dan néng. Sau khi nhan 1&nh tit dan
lanh ICDK bén dan néng s& chiu trach nhiém diéu khién toan by hoat dong clia dan néng va c6 tin hiéu
truyén ngudc trd 1én cho dan lanh d€ phan 4nh tinh trang hoat dong ctia dan néng.

N&u sau khi ra 1énh khdi dong ma ICPK board dan lanh khong nhan dudc tin hiéu phan hdi tir
dan néng thi ICDK ctlia dan lanh s& ra 1énh ditng may d€ bao vé hé th&ng va chdp dén bio 181 => Mt
data lién lac ‘

Ngudn dién 100VAC trong mdy lanh INVERTER ndi dia dugc dwa vao mach nin dién tang doi
dién 4p thanh 280VDC (6 mdy hang thing chay v6i ngudn 220VAC 13 mach nin dién toan ky thdng
thudng khong ting doi d€ tao ra 300VDC) c&p cho 2 chan P va N clia linh kién cong sudt IGBT d€ tao
dong cap cho mdy nén hoat dong. Péng thdi +280VDC con cp cho khdi mach &n 4p switching dé tao
ra:

e 4 ngudn dién 4dp tit 6vDC + 15vDC c4p cho Opto Opamp v ha 4p xudng cdn 1,2VDC diing dé

phén cuc cho cuc B ciia céc cdp Transistor cOng suat IGBT.

e 12VDC cap cho r5le

e 5V cdp cho ICPK

- ICDK dan néng tao ra dao dong 3 pha c6 tin s thay ddi trong khodng tit 25Hz dén 135 Hz tuy
theo nhiét d¢ dat t6i. Lic m6ikhdi dong tin s8 cia dong dién cap cho may nén 3 pha ting din tir thap
dén cao, may nén chay vdi toc dd cao dé ting toc lam lanh, giai doan nay goila “ ting cycle, tang
Ampere” Khi nhiét @9 trong phong dat t6i nhiét do cai dat thi tdn s§ dong 3 pha gidm xudng con rit
thap khodng 25Hz ma kh6ng dirng hin nhu may lanh MONO thdng thudng. Chinh nhd vay lanh chit
gaz van dugc bom di trong dudng Sng d€ duy tri b3 sung hai lanh b dap cho phan khué&ch tén ra moi
trudng bén ngoai. Do d6 nhiét do trong phong dugc gitt 8n dinh hon nhidu so vdi mdy lanh thdng thudng.
Dong thdi tranh dugc viéc phai khdi dong lai may nén nhiéu Iin Iam t8n hao ning lugng dién va giy
sd¢ 1am hao mdn c4c chi tiét co khi clia may nén.

Khoi mach gidm sét dong tai gdm c6 bd bicn dong (CT = Current Transformer)
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Mach ciu nin dién va cAu phin 4p c6 bién trd ding chinh dinh dong tdi bdo v&. Khi phat hién dong tai
vugt rhvfc qui dinh thi mach khéng ch€ dong dién s& c6 tin hiéu diéu khién lam gidm mic 4p va tin s6
clia dong 3 pha d& thyc hién viéc gidm tdi mot céch ty dong va lién tyc.

4.Chifc ning ctia Board dan lanh:

Board dan lanh ti€p nhan va x& 1§ 1énh diéu khién clia ngudi st dung thong qua remote va ddm

nhan c4c chiic ning sau day:

(<]

(]

Gidm sét nhiét do phong thong qua nhanh mach cdm bi€n nhiét d phong (TA sensor) d€ dn
dinh nhiét 49 phong & mifc nhiét dd cai dat.

Gidm st nhiét do 6ng ddng thdng qua nhdnh mach cdm bi€n dng ddng (TC sensor) d€ ngin
ngira hién tugng déng tuyét. '
Piéu khién motor ddo huéng gi6.

Diéu khién t6c d6 quat dan lanh.

Truyén 1&nh diéu khién bing dif liéu ndi ti€p cho board dan néng.

Ti€p nhan tin hiéu phan hdi tit din néng d€ gidm sit vé tinh trang cla dan nong

Hién thi trang thdi hoat ddng va bdo 16i(néu c6) trén cac dén LED hodc den 7 doan.

Piéu khién bd loc khong khi.

5.Chifc niing cia Board dan néng:

Ti€p nhén 1énh khién tif board din lanh théng qua dudng truyén dit liéu ndi ti&p va thie hién céc

chiic ndng sau day:

5]

(]

R - R 2 N 2 2

biéu khién van hanh may nén.

Piéu khién vAn hanh quat dan néng.
N R s

bicu khi€n van ti€t luu.

@

e Diéukhién van 4 ngd.

o Bao vé qud dong, qud nhiét cho linh kién cong sudt IGBT.

e BAao vé qud dong, qud nhiét cho may nén.

e Gidm sit nhiét d0 dan néng thong qua cdc cdm bi€n d€ ty dong x4c dinh tdc dd t6i uu cho quat
dan ndéng . ’

o Biéu khién ty ddng x3 tuy&t thong qua cdc cdm bién, van 4 ngd, quat dan ndng.

o Truyén tin hidu phan hdi v& cho ICPK ciia board dan lanh dé ph&n 4nh vé tinh trang hoat dong
ctia dan néng.
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IL. Uu va khuy#&t di€m ctia M4y lanh INVERTER so vdi may lanh MONO.
Uu diém :
e Ti€t kiém ning lugng dién téu thy (ti€t kiém dugc tit 30% d&n 50%).
° T6c dd 1am lanh nhanh hon va ¢6 nhiét d6 én dinh hon.
© He& cd khi st dung dudc 1au bén hon.
‘Khuyé&t diém ;
o Chi phi diu tr cao hon. _
e Cong viéc bdo tri sita chita khé khin hon, ddi hdi tay ngh& clia thg phai cao hon, kém theo 13 chi
phi stfa chita cling nhiéu hon.

IMI. Linh kién céng suit tich hgp ( Intelligent Power Module = PM)

1. Cau tric Transistor ghép Darlington loai 17 chan EBOOKBEMT.COM

Tim Kiém tal liéw mién phi
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Linh kién cOng suit loai 17 chin ¢ c&u tric 13 Transistor ghép Darlington
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OM1ETD-H

e {C Collector eurrent .....ccccvereeivecnnee. 18A
v VeEX Collector-emitter voltage ........... 600V
o hFE  DCouwment gaiN..occe e 75

» lnsulated Type
@ UL Recognized
Yallovw Card No. EB0276 (N)
File No. E80271

EBOORBEMT.COM
Tim kiém tai liéu mién phi

Hinh d4dng va théng s8 k¥ thuat

2. C#u triac Transistor ghép Darlington loai 15 chéan
Bing c4dch nhip 3 chan EUN, EVN va EWN lai thanh mdt chin E chung cho céc cdp transistor nthdnh
dudi va dattén la (E-) hodc (COM) ta c6 loai 15 chan
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Linh kién c6ng suft loai 15 chin c6 ciu triic 1a Transistor ghép Darlington
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3. C4u trie Transistor ghép Darlington loai 11 chan

SHIEBA MPG6501A
TOSHIBA POWER TRANSISTOR MODULE ~ SILICON NPN TRIPLE DIFFUSED TYPE

MP6501A

HIGH POWER SWITCHING APPLICATIONS
MOTOR CONTROL APPLICATIONS

Unit in mm

25702
77405
: 60+03
®  The Electrodes are is Isolated from Case. 45202 62
® 6 Darlington Transistor Built Into in 1 Package ; @ ] arhey e n 42
e MY
@  High Input Impendance R L' S E
© High DC Current Gain ““r __z;
: kpg =100 (Min.) (Ig=15A) -
13102
©®  Low Saturation Voltage ~ e)in
‘ 3.0£02 olsla
: VOE (sat)=2.1V (Max.) (Ig=154) @l alh
S| SR
L12345513910 T

1. (+) 2.BU 3.U 48v
5V 6.BW 7.W 8 BX
9. BY 10.BZ 11.(-)
JEDEC —
EIAJ —

TOSHIBA 2-78A1A
Weight : 44¢

EQUIVALENT CIRCUIT

(+)o
BUD—~-<-_K | BV o—1—H | BWo—r— 1
i e o oy
— oy
| I
BX%—K“——K S BYO_.—(‘_K x ’BZO_—-<"‘*K .i:
(—)o— - 2

961001EAA2
& TOSHISA s continually working to improve’ the quality and the reliebility of its products. Nevertheless, semiconductor devices in general can

maifunction or fail due to their inherent electrical sensitivity and vulnerability to physical stress. It is the responsibility of the buyer, when utilizing
TOSHIBA products, to observe standards of safety, and to avoid situations in which & malfunction or failure of a TOSHIBA product could cause loss
of human life, badily injury or damage to property. In develaping your designs, please ensure that TOSHIBA products are used within specified
opes?ting ranges as set forth in the mgﬁ recent products specifications. Also, please keep in mind the precautions and conditions set forth in the
TOSHIBA i tor Reliability book N

@ Ths information contained herein is presented only as a guide for the applications of our

products. No responsibility is assumed by TOSHIBA
CORPORATION for any infringements of intellectual property or other rights of the third parties which may result from its use. No license’is granted
o b?' implication or othérwise under any intellectual property or other rights of TOSHIBA CORPORATION or others.

> T ;

1e information contained herein is subject to change without notice.

1997-08-21 1/5

(Ngudn tai liéu: www. Datasheetdu.com)
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TOSHFIRB MP6501A
MAXIMUM RATINGS (Ta =25°C)
CHARACTERISTIC SYMBOL RATING UNIT
Collector-Base Voltage VCBO 500 \4
Vi 5
Collector-Emitter Sustaining Voltage ,CEX (SUS) 00 v
VCEO (SUS) 400
Emitter-Base Voltage . VEBO 6 v
DC Ig 15
Collector Current TS Top 30 A
DC Ip 15
Forward Current Tms TP 30 A
Base Current Ip 1.0 A
Collector Power Dissipation Pg 60 W
Junction Temperature T 150 °C
Storage Temperature Range Tstg —40~125 °C
Isolation Voltage VTsol 2500 (AC 1Min.) v
Screw Torque —_— 15 N-m
ELECTRICAL CHARACTERISTICS (Ta =25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.|{TYP. MAX. UNIT
Collector Cut-Off Current IcBO Vo =500V, Ig=0 —_ | - 1.0| mA
Emitter Cut-Off Current IgBO VBE=6V, Ig=0 — | — | 100| mA
Collector-Emitter Sustaining Voltage [Vero (SUS)Ic=0.5A, L=40mH 400 | — | — A%
DC Current Gain hym Vee=5V, Ig=15A 100 | — | —
Collector-Emitter Saturation Voltage Vg (sat) |Ig=15A, Ig=0.4A — | 13| 21| V
Base-Emitter Saturation Voltage VBE (sat) |Ig=15A, Ig=0.4A — | 20| 25| V

OUTPUT
Turn-On Time ton INPUT Ol — | 06| 1.0
504 et
N . Ip1 T
Switching Time Storage Time totg 0 T — 5 12 us
B2 y oo =300V
Fall Time tf Ip1=—IBy=0.4A — | 15| 30
DUTY CYCLE=0.5%
Forward Voltage Vy Ip=15A, Ig=0 — | 15| 20| V
. Ip=15A, VRr=-2A
Reverse Recovery Time trr di/dt=60A/ s — | — | 07| us
Thermal Resistance Rih (<) —_— — | — | 2.08(°C/W
BM02-QT7.3/2 Ngay hiéu luc : 15/9/2009 Trang 9
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4. Cau tric IGBT loai 11 chéan:

TOSHIBA

MPGB757
TOSHIBA GTR Module Silicon N Channel IGBT
High Power Switching Applications o
.. nit: mrn
Motor Control Applications
740,
f : I7E05
60103
» The electrodes are isclated from casea. N P45362 6.2_!
e G IGETs are 6 free wheeling diodes axe built into UM
TIPS |9
1 package. =n 1B ]
' "~ g"b I“'& ™~
o Enhancement-mode it g
» High speed: tf=0.35 us (max) (Ic = 25 A) ]j }f ¥
=2
Ttrr = 0.15 ps (max) JFr=25 A) 4
13202
a2
" Il30202 § Biw
T i
72345678310 1
EBOORBREMT.COM
Tim kiém tal iéw miéo phi 1.{(+) 26U 3 U 4 GV 5V 6 GW
7.w 8. 9. GY 10.GZ i1.(-)
JEDEC —
JEITA —
TOSHIBA 2-78A1A

Maximum Ratings (Ta = 25°C)

Weight: 44 g (typ.)

Characteristics Symbol Rating Unit
Collector-emitter voltage VeEs 600 \'4
Gate-emitter voltage VGES 20 v

DC Ic 25
Collector current A
1ms cp 50
DC I 25
+ | Forward current A
1ms Irm 50
Collector power dissipation
. Pc 72 W
{Tc =25°C) )
Junction temperature T 150 °C
Storage ternperature range ngg -40 t0 125 °C

. 2500 v

Isolatfion voltage Vi
9 fsol (AC 1 minute)
Screw torque ’ — 15 N-m
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TOSHIBA MP6757
Egquivalent Circuit
+ O TS
%
GU o—p— GV o—?—a‘ 4 oW
B % {8V} ,Tv: BW)
u
v
e——o W
[: Ej &
¥
GX o~ t; GY ke, r Gz t;
{BX) (EY) i (BZ)
e
R
Electrical Characteristics {Ta = 25°C)
Characteristics Symbol Tes! Copditien Min Typ. Max Unit
Gale teakage current lges Voe=220V, Vee=90V¥ — —_ =20 pA
Collecior cut-off current Ices Vee =800V, Vee=0V — -— 1.0 mA
Collectoremiiler voltage Yees lc=10ma Voe=0V 6a0 —_ —_ Y
Gate-emitter cut-off voltage Yee@n |Yee=58W.lc=25mA 586 — 8.6 W
Collecior-emitter saturation voltage Veegay |lo=25A V=15V — 26 31 v
Input capacitance Ciea Ve =10V, Ver =0V, f=1MHz — 1260 — pF
Rise time i — 03 [HE5)
Tum-on fime ton 820 — 06 10
Switching time Kl r— oppe—df % s
Fall ime k: — 02 0.35
f L_J— 15V ’ o 33
Tum-off fime fcf — 04 07
Forward voltage YE lp=28A V=0V —_ 2.1 32 v
lE=23A Vg==-10V
Reverse recovery ime 4 — D08 €15 us
didt =100 Aus
. - | Transistor — — 1.73
Thermal resistance Rin §-o *CAY
Diode —_ —_ 235

Luu ¥ : Linh kién cong suadt MP 6501A va MP 6757 déu c6 11 chin va chifc ning cia titng
chin tuong ng gidng nhau. Nhung khong thé thay thé cho nhau dugc vi MP 6501A c6
cau tric 1a Transistor ghép Darlington hoat ddng v6i dién 4p phan cyc VBE thip hon
nhiéu so v4i dién 4p phan cyc VGE clia MP 6757 véi ciu tric 12 IGBT
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Khoa: k¥ Thuét lanh

5. Cau tritc MOSFET cong suit 3 pha loai 15 chan

£

-

1

F

J Nt

0

5L

ERa

-

1

|

I

Pin8,9:NC

C&u tric MOSFET loai 15 chan (ma s6 SLA 5068)
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IV. Van tiét Ivu dién ti¥ (Electronic Expansion Valve = EXV).

1.Cau tao
Mach diéukhién | 1
) | -
Thi Th2 - i 3
)

(1)

Pobng cd bude loai 6 diy

—~==3p D&n dan boc hoi
(2)

)

Yao T

Truc ren (1) ldp vao tryc cla dong cd bude, do d6 khi ddng cd quay, piston (2) s& di chuyén 1én
ho#c xudng tuy theo chiéu quay ctia dong co, 1am déng m3 cac ranh doc hay 15 trén xy lanh (3). Viéc
déng hay md dudc diéu khién bdi Mach dién diéu khién (4) thdng qua tin hiéu thim do do chénh nhiét
clia hai cdm bién Th1 va Th2.

2.Nguyén 1y hoat dong

Van ti&t Iuu dién t& ¢6 nhiém vu &n dinh @6 qué nhiét hai hit ludn & gi4 tri mong mudn(khoing
vai d9). Tinh hidu diéu khién dong cd budc 12 d6 chénh nhiét gifta nhiét do boc hoi va nhiét d6 hdi hit
v€ mdy nén. Hai cAm bi€n nhiét Th1 va Th2 dugc 1dp & ddu vao bo bdc hoi va dau hit clia may nén.
ICDK s& so sanh nhiét do bdo vé tir hai cAm bi€n nay dé diéu khién dong cd budc quay tuong Gng.

e N&u dd chénh nhiét nay 16n hon chinh dinh, d9ng cd md 16n van ti&t lvu.

o N&u dd chénh nhiét nhd, dong co déng bdt van tiét luu.
Khi mdy nén ditng, mach diéu khién van déng lai d€ trdnh mdi cha't 1dng chdy vao bd bdc hdi va van
chi bit diu m& khi mdy nén chay dugc mot thdi gian (Khodng 10 gidy). Ngoai ra mach dlen t con diéu
khién khong cho 4p sudt béc hdi qui cao d& trdnh qué tii mdy nén.
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Cau hoi on tap Bai 1

1) So v6i may lanh MONO m4y lanh INVERTER 13 loai may lanh :
a) Lam lanh nhanh hon nhung ti€u hao dién 16n hon.
b) Lam lanh ch&m hon nhung ti&t kiém dién
Xc) Lam lanh nhanh hon v ti€t kiém dién.
d) Lam lanh chdm hon nhung c6 nhiét do én dinh hon
2) Médy nén ding trong may lanh INVERTER 1a:
a) Mdy nén 110v/ 1 pha
b) Mdy nén 220v/ 1 pha
wc) Mdy nén 220v/ 3 pha
d) M4y nén 380v/ 3 pha
3) INVERTER trong may lanh INVERTER c6 nghia la:
a) C6ng dio
‘% b) Bi€n tan
“"¢) Chinh luu
d) Dao dong 3 pha
4) S6 lugng day k&t ndi gitta dan lanh va dan néng ctia mdy lanh INVERTER 1a:
~a)2day hoic 3 day
\/b) 3 diy hoic 4 day
¢) 4 day hodc 5 day
d) 5 day hoic 6 day
5) Linh kién cong sudt ¢6 3 chau cdp dién 3 pha cho mdy nén dugc ky hiéu 1a:
Nva)U,V, W
b)X,Y,Z
c) BX, BY, BZ
d) BU, BV, BW
6) Hai dién trd ndi ti€p giita cyc (-) ngudn dién 280VDC (hodc 310VDC) va chau N ctia linh
kién cong sudt c6 chitc ning gi?
a) Gidm ap
b) Bdo vé& quad 4p
\[e) Bdo vé& qud dong
~d) 8n dinh dién 4p
7) Van ti€t Ivu ¢6 cdu tric trén nén tdng 1a:
a) Cudn day solenoid
b) Van dién tir
<" ¢) Motor budc
d) Motor DC
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8) Khi d6 chénh nhiét giffa nhiét 46 bdc hdi va nhiét d6 dau hiit clia may nén 16n hon chinh
dinh thi:
‘¢a)Van tiét Iuu s& md rong thém
b)Van tiét luu s& dong hep lai
¢) Van tiét luvu khong thay d6i theo nhiét do
d) Van ti€t luu chi thay d3i theo luu lugng gaz
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11 liéu giang day mon: stra chita board mach may lanh néng cao Khoa: k¥ Thuat lanh

CHUONG I: PHUONG PHAP CHUY#N BOI NGUON
BAI 2: MACH NGUON ON AP SWITCHING

L. Mach én ap tuyé&n tinh
1.Mach 6n 4p tuyé&n tinh

T
oa DI
220VAC ﬂc_“j > +Vout (8n 4p)

D3 D2 R4 !

TSR3 ZR l

|

+ N |

2z Ct Q2 A Ve | § RL

Vref :

L IL

7N Dz SR2 v

.[l—-J

° RI1,R21a cau phin 4p hinh thinh mach do sai d€ 14y dién dp miu Vs
° DZ dung &n dinh dién 4p chuén Vref d€ so sanh véi dién dp miu Vs
e Q2 1a transistor khu€ch dai hd din

e QI la transistor cong sudt cap dong Sn 4p cho tdi

N&u dién 4p 6n 4p tai ngd ra tdng ( do ngudn vao ting hoic dong tai gidm) thi dién 4p Vs ting lam
cho Q2 dan manh hon va Q1 gidm d6 din dién, k&t qué 12 dién 4p tai ngd ra s& gidm xudng trd lai mitc
chinh dinh.

Ngugc lai khi dién 4p ngd ra gidm (do ngudn vao gidm hoic tdng tai) thi mach s& phdn tng theo
huéng ngugc lai lam cho Q1 din manh hon d€ ning dién 4p ngd ra trd lai mic dién 4p 6n 4p chinh dinh
bdi R1 va R2. N&u thay R2 bling bién trd VR thi ta ¢6 thé didu chinh dién 4p On 4p tai ngd ra theo ¥
mudn. :

2. Uu va khuy@&t diém:
Uu diém :
e K&t cau mach don gidn, thi€t k& tinh todn d& dang.
o Gid thanh thap.
Khuyét diém :
e Chi c6 th€ tao ra ngudn dién 4p 8n 4p thap hon dién 4p ngudn vao.
e Tén hao cong suit phdt nhiét ( Pt = Vg . IC )I6n, do transistor cOng suit din dién lién tuc
suét trong qué trinh mach hoat déng, dic biét 13 khi dd chénh 1&ch dién 4p gifta ngudn vao
va ngudn ra 16n
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IL. Nguyén Iy hoat dong ctia mach &n 4p Switching

1. So do khoi
h Mach Mo
Mac N Transistor kg fac . noudn | Onédp .
Ngudn vao —>| nin dién > L(,)St;r:éuon » Cong sudt > B;i’:lap > nin dién Lz:;f;un P Mtzich
VAC Sd cap P Switching g thit cdp s edp
A
phdn hdi [« DO sai

2. Nguyén Iy hoat dong
Transistor cong suat khong din dién lién tuc ma 13 khi déng( Din bdo hoa = Ton), khi ngdt(ngung dén =
Toff) bing k§ thuat diéu rong xung PWM
(PWM = Pulse Width Modulation = D6 rong xung thay ddi nhung tin s8¢ khong ddi)

A A
Ton Tu nap ~ Ton Tu na
Tu x& — 1 n2p Tuxa
N ./l
¢ /
T ¥
y kN
™ o T, N
—> &>

Toff Toff

Ton = Transistor din dién = Ty nap dién tif mach nin dién thit cdp

Toff = Transistor ngung din = Tu x4 dién qua tai

Thdi gian tu nap dai hon, tu xd ngén hon Thdi gian tu nap ngdn hon, tu x4 dai hon
s& c6 dién dp trung binh cao hon s€ c6 dién 4p trung birh thip hon

3. Uu va khuy#ét diém
Uu diém ;
o (6 thé tao ra ngudn 8n 4p cao hon so vdi mitc VDC clia ngudn vio
o (Codngsuat tdn hao thdp
Kh4 ning cdp dong tdi16n
Khuy&t diém :

e Thi€t k€ tinh todn phic tap hon.
e Stta chita bdo tri khé hon.
BMO02-QT7.3/2 Ngay higu Iyc : 15/9/2009 Trang 17/
7=



Khoa: k§ Thuat lanh

hita board mach méy lanh nang cao
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3. Mach ngudn switching thwong gip trén board mach Toshiba
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Céau héi on tap Bai 2

1) Khuyét diém ctia mach 8n 4p tuyén tinh 13:
ka) T6n hao cong suat phat nhiét 16n
b) Thi&t k& tinh todn phic tap
c¢) Stta chita bao tri khé khian hon
d) Gi4 thanh cao hon
2) Uu diém ndi bit clia mach 8n 4p switching 1a:
ya) C6 thé tao ra ciing lic nhiéu ngudn vdi nhiéu mic &n 4p khac nhau
b) C6 ngudn 6n 4p 6n dinh hon
¢) Thi€t k€ tinh todn d& dang hon
d) Sita chita bio tri d€ dang hon
3) Linh kién ¢6 ti 16 hu hdng cao nhét trong mach ngudn switching 1a:
a) Pién trd phan cyc cho cuc B transistor cong suit
Y b) Transistor cOng sudt switching
¢) Bi€n 4p xung
d) Pt cudn day hdi ti€p duong

4) Xhi diode zener trong mach ngudn switching tao 4 ngudn dién 4p ciia board dan néng

National bi cham thi:

a) Ngudn On 4p tai ngd ra s& ting cao hon chinh dinh

b) Ngudn 8n 4p tai ngd ra s& gidm thdp hon chinh dinh
yc) Khong c6 ngudn 6n 4p ra tai ngd ra ‘

d) C6 ngudn xuit ra tai ngd ra nhung khong &n dinh

5) Khi transistor cOng sudt switching ctia mach tao nguon VDC cho quat dan lanh bi cham CE

s€ kéo theo:

xa) Lam dit dién trG han dong cho diode ciu
b) Lam didt cudn diy sd cAp bién 4p xung
¢) Lam dt cudn day thit cap bién dp driver
d) Lam dut cudn day hdi tiép duong

6) Khi transistor cong suat switching clia mach tao 4 ngudn c‘hen dp ctia board dan néng

National bi cham CE thutng kéo theo:

a) Lam ddt dién trd han dong cho diode ciu
Y%b) Lam dit cudn day so cip bi€n 4p xung

¢) Lam ddt cudn day thit cap

d) Lam ndi tit diode ciu chinh luu
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CHUONG I: PHUONG PHAP CH’@}@?N})(SI Nqu}N
BAI 3: PHUONG PHAP CHUYEN BOI NGUON

I. Khéi mach ngudn trong board mach dan néng may lanh INVERTER
1. Ki€u 1: -Piéu khién tSc do quat VAC bing ti€p diém rdle
-C6 thém phan ngudn doi d6i xing = 10v c&p cho cac IC Op Amp

)0v
a6

dc

y ngudn 1
khién t
quat dan ndng

ut)

z
eu

Mach di

3

cho IC Op Amp

& ey

Mach tao ngudn
+10v va -10v

nch
(k

| +5v

é

i
7805

IC diéu khién

+12v | IC én dp

Mach d

4x6VDC

IGBT
Uu Vv w
M4y nén
3 pha

HU-HV-HW-LO
Opto coupler

Mach switching
tao 4 ngudn dién 4p

Dan lanh

Data
+280v

N&n dién
tdng doi
Dan néng

100vAC
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2. Kiéu 2: Piéu khién t6c d6 quat VAC bing xun
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IL. Phuong phap chuyén d6i ngudn 110vAC sang 220vAC

C6 nhiéu cach chuyén ddi ngudn cho céc may lanh INVERTER ndi dia Nhat (hang second hand)
von dugc thi€t k€ chay véi ngudn 100vAC sang chay v6i ngudn 220vAC phit hdp véi ngudn dién sinh
hoat tai Viét Nam.

1. G&n thém bi&n 4p cong sudt 16n 220vAC/100vAC — 10A bén ngoai

Pay la cdch lam don gidn nhat, khong dung cham gi d&€n cdc mach dién bén trong, chi cin gin
thém bi€n 4p gidm 4p bén ngoai, m4y hoat dong hoin toin nhi thift k& ban ddu. Cach thyc hién nhu
sau :

220v
2 g— Sninkiniele [ o amn Céi tao chay vdi ngudn 220vAC

Bing cich gdn thém bié’n_ép bén ngozi

1
. 1

1 1
Oov i | '
1
I
1
1

:

cs | | 1T 1T
PR .
220vAC.—_ ] I__‘Za_‘f ___]

, F ewiten . —

Nén dign o 0 WG | 412y [T 3nap]| | Mach tao ngutn

ing d6i 40 & nguon "?” ap 7805 +10v va -10v
HU-HV-HW-LO cho IC Cp Amp

1

|

|

|

- |

+280v {
1

L

|

J5v

I I

~Opto coupler «——  IC didu khién | Mach difu khién 1B d@l

I

|
l
IGBT L

quat dan néng

u v w
[ Quat\
\ VAC )
May nén

3 pha
Dan néng J

2. Cai tao mach nin dién va gén thém bién 4p cong sué't nhd 220v/100v tai din néng
V6i cdch gin thém bi€n 4p bén ngodi s& c6 gid thanh cao, t8n hao cong suit trén bigh 4p va dit
biét1a 4nh hudng d&€n tim 1y cla khach hang thi€u tin tudng vé chit lugng may. Nén phat sinh yéu cdu
chuyén d8ingudn bing cdch can thiép vio mach dién bén trong. Cach gidi quyé&t nhu sau:
e C&itao mach nin dién ting d6i trén board din néng thinh mach nin dién binh thudng khong
ting doi d€ cap dong tai cho miy nén 3 pha.
o Gin thém bi€n 4p nhd 220vAC/100vAC — 2A @€ 18y ngudn 100v c4p cho quat din néng va cap
ngudc trd 1én cho dan lanh. Board dan lanh dugc gilt nguyén nhu cil.
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e T [ = ] £4i tao chay véi ngudn 220vAC

-Cél tas mach ndn dign thanh khdng ting déi
n thém 5i€h dp nhd ¢4p nguge cho board dan lanh va quat dan néng

j

220v

Data
100v

Nén dien = Mach svitching |, 5, [TG&nap] [ Mach tao nguén
220vAC binh thugng a0 # ngudn dian dp (= 7805 +10v va -10v
HU-HV-HW-LO cho IC Op Amp
ﬁ +5v
Opto coupler &——|  IG didu khién > M“Z:;‘f‘é;;“ig;g“ d

1GBT

BN @
May nén
3 pha

Dan néng

Ghi cha :

e Khi thyc hién chuyen d6i bén dan néng phaiki€m tra k§ cdc phin t ¢6 skt dung ngudn 100vAC
dé tAp chung mdt mdi va néi vao chau 100vAC ciia bién 4 dp nhé. Tranh bd s6t c6 thé gay hau
qué ddng ti€c !

o Khildp dit may, ngudn dién 220v dugc cip xubng dan néng trude d€ ndi vao cudn day 220v va
ndi day 13y ngudn 100vAC dé cdp nguge trd 18n cho dan lanh

3. Cai tao toan dién khong cin gin thém bi&n 4p nhd 220v/100v

e Quan lai bi€n 4p nguén xoay chi€u tai board dan lanh (n€u ¢6)

e Cditao mach ngudn swiching ctia board dan lanh d& chay dugc véi nguon 220vAC
e Chuyén ddi c4ch ddu day quat dan lanh 100vAC d€ chay dugc v6i ngudn 220vAC
o Caitao mach nin dién ting d6i thanh khong ting d6i bén dan néng

e Chuyén d6i c4ch ddu day quat dan néng 100vAC @& chay dugc véi ngudn 220vAC
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IIL Thyc higén chuy&n ddi ngudn

1. Mach nén dién ting d6i didn 4p thudng gip khi chay véi ngudn 160vAC trong

céc board dan néng may lanh INVERTER (trudc khi chuy&n dién ngudn)

L1

— Y'Y\

L2
100vAC YN > P (+)
» +
c1 7777
+
. 2777 c3
.
C2 277 L3
N

> N ()

2. Cai tao mach ndn dién d€ chay v6i ngudn 220vAC

@

@

Gién thém r3le 12vDC v6i cic mach khong c¢6 sdn rdle

Song song v6i ti€p di€m rdle mdt dién trd tif 4,7Q/5w d&n 10Q/10w hoiic thay bing tu dién 2.2
HF/330vAC d€n 3,3pF/330vAC d€ gidm dong nap 16n ban dau khi vira c&p dién nhiim trdnh gay
s6c tdc dong d€n mach bdo vé qud dong s& bi tit may va bao 13i

G&bd 2ty ClvaC2

I
Il
"
I

Y'Y > P (+)
7777
C3
4715w | _s
SY Y Y L > N ()
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5. Chuy&n d8i ngudn board dan lanh Mitsubishi

Mach ngudn switching Mitsubishi chay v6i ngudn 100vAC
(Ma board: SE76A710G01)

R111

—
(2} [
NR11
100vAC J s
X
n
Kt 1
1
1t
1 1
1
n
i
o 1
1
ctis it
g C | Mipigo | IC111 :1
1
R3¢ 17 + J_ 1
30 ULNZ063 s _Ls }:
W—o}— 2) ek S I U n
o e
I
R135 H
2 R1% n
- 20 1
l W ,@ IcoK i
€132
e T g
" Zrim | ! s
ciz - 133 ,SZ”%tJ 102
onapt Yo
DATA R132
S S6Kw
EH o
| o122
H 1
L]

Mach ngudn switching Mitsubish Khi chuyén ngudn thanh 220v

(M3 board : SE76A710G01)

riot b
y b3

e — T, V]

Tin bz

3 7805 +5v
+ +
C113 17174
A70R5v Ci16
4116v
Mip160 | IC111

1
I
]
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!
1
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. o L
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20

AAM 22) ICBK
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ma—[[— q 4 l_____‘j::
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6. Cach ddu day cho quat dan lanh 110vAC chay véi ngudn 220vAC

R
O R ¢ O
A A
| I
| |
2 o 0 : !
Y O 100VAC s 220VAC
) | COM > |
— 00 —-—? | A |
N bé

be ° | ¥ v

g 11

COM Tu

Quat 100vAC chay v6i ngudn 100vAC Céach dau day quat 100vAC chay vdi ngudn 220vAC

S6 vong diy cudn day chay clia quat 100vAC dugc tinh toan thigt k&€ gdnh duge 100vAC thi vé6i
cudn day dé thudng c6 s§ vong diy nhidu hon cudn chay, do d6 cudn dé c6 thé géanh dugc hon 100vAC.
Bing cich ghép ndi ti€p 2 cudn ddy chay va dé thi tdng s6 vong day ting hon gip ddi nén co thé ganh
dugc hon 200VAC, d6 14 cd s8 tao ra cich ddu day trén day, qua thyc tién Ung dung ki€m chitng d3 cho
k&t qua dat yéu ciu.

7. Céch dfu day cho quat éin néng 100vAC chay véi ngudn 220vAC

CN-C

i
e
| U ==
| rquat == 1
] R
| [
|
} ~~~ 216 ung
{ trén jack ghim

y1 CN-FM
| .
|
|
|
} RY-M -
il
: RY-L Lf"
? l“"";g__._)'_': 4
l.‘ o :

Sg db dau dav ciia guat 100VAC chay véi neudn 100VAC
(tru6c khi chuyén d8i ngudn)
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Mach ngudn switching board Mitsubishi

Xung dan néng ——y

3
N
n
A
CRZAT
100vAC )
TAB11
D213
Rast D251 G v
206 D251 24v
o
C215
7470(2514
77

5000000]§

T
“L241
D252 0253 il
e I W owen
AB1S
o— 1

Xubng dan ndng <——

K1 sw

- 201 R211
" =L, 225w
—»—«[——6’\9‘—&—? [ S—
CN241 (2?25
NR11 b
220vAC a7y 33372500 E-
T 5500, T

TABI d T
c202
333
250v ==
cnzor
Q
]
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._.__._._..__._.._._._..._}O

220VAC

So dd ddu diy cia guat 100VAC Khi chuy€n ddi chay véi ngudn 220VAC
Luu ¥: Lic ndy quat dan néng chi chay v6i mo6t cap toc dd

% LCac bude thuc hién:

Day chay chuyén qua vi trf ciia diy s&

Day dé chuyén qua vi tri clia diy chay

Day s6 chuyén qua vi trf clia diy dé

2 day sd con lai khdng st dung dude gdi vao 2 18 trong trén jack ghim CN-FM
Dung day han n6i tit 3 chiu NO cila 3 rdle lai v6i nhau tai d€ ghim CN-FM

VVYY VY Y
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Cau hoi on tap Bai 3

1) Khi chuyén ddi nguén cho dan néng may lanh INVERTER 110y sang chay
V61 nguon220v chd y&u cin cdi tao phan niao?
y a) Mach chinh luu v& cdch ddu diy quat dan néng
b) Mach ngudn 8n 4p Switching va Mach chinh luu
¢) Mach ngudn 6n d4p Switching va cdch d&u day quat dan néng
d) Céch ddu diy quat dan néng va mdy nén
2) Trong 3 céch chuy&n d8i ngudn, cich ndo gitp may hoat dong 6n thda nha't?
'a) Gdn thém bi&n 4p cong suit 16n 220v/100v -10A
b) Céi tao mach chinh Iwu va g#n thém bi&n 4p cdng suit nhd
¢) Cai tao toan dién c4 dan lanh va dan néng
d) Chi cdi tao mach chinh luu
3) Trong 3 céch chuyén d6i ngudn, cdch 1am ndo gon nhe hon véi chi phi thdp nh4t?
a) Gdn thém bién 4p cong sudt 16n 220v/100v -10A
\wb) Cdi tao mach chinh lwu va g&n thém bign ap cOng suat nhé
¢) Cditao toan dién cd dan lanh va dan néng
d) Chi cdi tao mach chinh luu |
4) Trong 3 cdch chuy&n d8i ngudn, cich 1am nao phtc tap nhat?
a) Gin thém bi&n 4p cong sudt 16n 220v/100v -10A
b) Céi tao mach chinh lwu va gin thém bi€n 4p cong sudt nhd
ve) Céi tao toan dién cd dan lanh va dan néng
d) Chi céi tao mach chinh lau
5) Tu dién hogc dién trd day quén g4n song song véi ti€p di€m rdle tai board dan néng khi
chuy&n d6i ngudn c6 cong dung gi?
a) Gidm dong khdi dong
¥b) Gidm dong nap ban ddu cda tu loc
¢) Gidm 4p ngudn 300vDC
d) Gidm 4p ngudn 3 pha c4p cho m4y nén
6) Khi chuyén d6i ngudn cho board ding quat dan néng loai VDC ta phai:
a) Thay dGi cdch d&u ddy quat din néng
b) Thay th€ linh kién trong mach tao ngudn VDC cép cho quat din néng
¢) Thay IC di€u khién t6c @ quat
vd) khdng cin xit I§ mach quat dan néng
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CHUONG II: PHUONG PHAP CﬁUYﬁiN POI INVERTER - MONO
BAI 4: PHUGNG PHAP CHUYEN DOI INVERTER SANG MONO

I. Nguyén tdc méc MONO
1. Céng viéc Méc MONO
Dich vu méc MONO phat sinh do cdc nguyén nhéan sau day:
o Board dan lanh va board dan néng khac hiéu may hodc ciing hiéu mady nhung khac model. Nén
2 bén khong thong hiéu Data clia nhau, khong thé lién lac k&t n6i dit lisu duge. Pay 1a nguyén
nhin chd y&u tao ra yéu cau méc MONO. Vi céc cong ty khi nhap hang second hand 13 nhap ci
bii m4y 14n 16n dt cac kiéu, cdc higu m4y, sau khi san loc ghép n6i cdc b mady hoan chinh,
phan con lai dang “ ddu 6ng chian ba” khoéng thé phdi hgp hoat ddng theo diing k§ thuat
INVERTER can phai tAn dung.
o Dudng day két n6i gifta dan lanh va dan néng dugc 1dp dit sin Am trong twdng c6 s6 lugng day
khong dd, thi€u day lién lac dif liéu ma khong thé ludng thém day din dugc.
e Board din néng bi hu khong c6 linh kién thay th& cAn phai tin dung lai board dan lanh.
2. Nguyén tic méc MONO
Cong viéc chii y&u khi thyc hién méc MONO 12 loai bd sy phu thudc vao tin hiéu két ndi dit licu
gitta dan lanh v din néng sao cho din lanh vi dan néng cé thé hoat dong ddc 14p, hoan thanh phan
viéc clia riéng minh.

II. Phudng phap méc MONO
1.Mach trl hoén thoi gian diing cho viéc mdc mono

» +Vce = +5v

Lénh diéu khién mic thép o—

M
(d€n tlr ngd ra clia ICOK) !

VAN—o

A1015 8 4

. ’ DEn ngd vao cng ddo dung kéo i role
2 A1015

c4p dién cho dan néng
) .
47UF1BY 22
100uF

1l
@
v
[ —

ilf
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2. Mach tri hoéin thdi gian ¢6 thém chic niing ty dong &n dinh nhiét do

T ® P +Vce = +5v
Lénh didu khién muc thap D——P——E g "
(d&n tir ngd ra clia ICDK) ' 555

A1015 8 4
7
10k
RMT @ 6 3 1.8k
D&n ngd vio cng dao ding kéo tii rale
2. A1015 ¢&p dign cho dan néng
N 1
ATUFNBY é R zz :
100uF -
’ 16v > J'

Xdc dinh R* bing thuc nghim
(thdng qua bign trd)

3. Cong viéc chufin bi thuc hién mée MONO

e Cép ngudn chay th¥ board dan lanh trong diéu kién khong k&t ndi data, ndi sin mot béng dén
220v hodc may do volt AC tai chdu 1 va 2 & theo di cdch phén ting clia board dan lanh khi
phét hién mit data k&t noi.

o Quansitva gh1 nhan trang thdi cdc dén bdo khi khdi dong may va khi phat hién m4t data lién
lac, d&n ndo vin cdn sdng thudng true, dén nio chdp tit bdo 181, chép may nhip ?

e Do kiém tim tin hiéu du ng d€ méc mono cho board dan lanh, tin higu can tim 13 1&nh khién c6
mifc thdp (hodc mitc cao) véi didu kién c6 mitc logic thay d6i theo phim b4&m ON / OFF nhung
khong thay d6i do mAt data lién lac.

> Mot s6 board c6 thé tim thay tin hiu méc mono tai d&€ ghim CN-HA

> Tin hi¢u dén bao power on cé th€ diing lam tin hié¢u méc mono

e Lip mach ti hoin thdi gian.

¢ Tim tin hi€u m6éc mono cho board dan néng (thu’fmg 12 d€ ghim CN-S hoic
CN-Test ).
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cho hoard mach

Huéng dan mdc Mono
National

I. X& Iy bén dan néng :

- Thyc hién viéc chuyén dién cho chay véi ngudn 22~Ov
- N6i day cac chdu cla Jack ndi CN-S theo hudng dan sau day :

1. Loai jack CN - S ¢6 7 chéu :

CN—S_]

QOO

\4

giai nhiét cla IGBT |

i
N&i vao tAm nhom {
|

2. Loai jack CN - S ¢ 3 chiuy :

3. Loai jack CN - S ¢6 2 chiu :

CN-S

i

®
©)
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ot
Vd

Hudng dan méc Mono
cho board mach National

Il. X& 1y bén dan lanh :
- Thyc hién vigc chuyén dign cho chay v6i ngudn 220v
- Thuc hién cac bubc sau day :

A. V6i model 4 den vudng (Loai 1 14 dao) :

L] [

<Bén bdo truéc mdt may x8p & 4 goc>

Budc 1 : Thdo bd led mau cam. :

BuGc 2 : Han 2 chan cuc E va cic B clia transistor A1015 vao 2 chan den led
vifa thdo b6 theo chigu phan cuc thuan d6i v6i méi néi diode BE.

Budc 3 : Ht chi thdo bd day nhay (Jump - ngdn) nim gdn tu C18.

BuGc 4 : Thao bd dign trd R7 vao thay vao d6 1a soi day nhay viia thio ra tai
bubc 3.

Bubc 5 : Ding déy ndi cyc C transistor han vao 16 gan clia day nhay
da thdo bo trudc do.

ICBK
c18 O
g
el
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B. Vi model dén théng doc (loai 2 13 dao):

<beén béo tru6c mdt may>

i

BuGc 1 : Thao bd led mau cam.
Bugc 2 : Han 2 chan cuc E va cuc B cla transistor A1015 vao 2 chén dén led
viia thao bd theo chiéu phan cuc thudn doi v6i mdi ndi diode BE.
Budc 3 : Hat chi thdo bd day nhay nim gén IC cng déo ULN 2008.
BuGc 4 : Dung day ndi cuc C transistor han vao 1§ trén clia day nhay
d3 thao bd trudc dé = = > ndi vao chan sd 5 clia 2003

e><e

ULN2003
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Hu6ng dan chuyén ddi board dan lanh INVERTER sang MONO

(Loai board National hién thi m# b4o 13i bing dén led 7 doan)

+5v
o
CN-HA
1 ICBbK
Al015 |2 W
31—
L‘}_ AAA
Pipe ¢- - : -
v
RMTS Pipe | ‘ Cdt machin
/
I/ e»—()‘Lw b ;. g o~f O
] Test CZQ Ci gien {hibec
! A
i Cot—o
! L e
LA i hd A 4,4 (|
L A7%1ien | LT‘—’_?/T |
A | = = _E ’ / = ‘;’:‘Jf, ,/[
mds ¢ C1) =) I| v/‘!f‘-*”(\ A PR P
‘ 41

SN XA X ot 2 LAt T

RY A A
—> +5y
%{M 555
| 8 4
7 10k
6 3 1.8k 0
— R* = RMT (23°C) /2
2 ] A1015
y/774 '
100uF »
1 1 L 16v | _l_

1) Théo bd cdm bi€n 6ng ddng d€ tao pan kich hoat chuong trinh b4o 15i ditt cim bi&n
nhim gianh quyén khong cho chuong trinh béo 13i do mAt data hoat dong, tranh cho
quat dan lanh khong bj tit.

2)chuyén cdm bi&n 6ng ddng vao vi tri clia cim bicn nhiét d phong, con RMT thi
chuy&n qua gén trén board tri hodn th¥i gian NE555 d& ti ddng &n dinh nhiét do.

3) Han day ndi tdt phim bam Test.

4) Han cyc E vacyc B clia transistor PNP ( A1015) vao chéu 8 3 va 4 clia CN-HA,
cyc C cip ngudn cho nhanh mach RMT&R* clia board hodn thdi gian

5) Tach ngd ra ICDK ra khdi ngd vio cdng dio va ndi cng d4o vio ngd ra clia board
T1i hodn thdi gian NE555.
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II1.C4ch d4u diy cho may nén 3 pha chay v&i ngudn 1 pha
So @6 d8u diy va tinh toan gia tri dién dung ca tu lam viéc va tu khéi djng

220v/1 pha

220v/1 pha
O == 0¢ — — —
u
U
) I } Vs CLv w
Civ ||
Lo |} Ckd
Ckd e ] b

M4y nén 220v/3 pha cé kidu dfu tam gidc
a) Tinh gid tri dién dung clia tu 1am vidc :

M3y nén 220v/3 pha cé ki€u d&fu sao
a) Tinh gi4 tri dién dung ctia tu Iam viéc :

CLv =P/10 CLv =P/17

C=gié tri dién dung ( pF)

C= gid tri dién dung ( pF)
P = cdng suit cha may nén (watt)

P = cong suit clla m4y nén (watt)
b) Tinh gi4 tri ca ty khd dong : b) Tinh gid tri ctia tu khé dong :
Ckd=(1,2+15) CLv Ckd=(1,2+1,5) CLv

C) Pién 4p Jam viéc W.V cda cic tu: C) Dién 4p lam viéc W.V ctia cdc tu:
nén chon 330vAC nén chon 330vAC

Ghi chi ¢

-Gia tri dién dung clia tu n€u qua nhd s& khdi dong khong duge hoic khdi dong yéu.

-Khi gid tri dién dung qua 16n s& 1am dong dién cia may nén qué 16n din t6i qud nhiét
l1am chdy bd diy quin.

-Khi mudn ting thém moment khdi dong mdi cin thi€t 14p thém nh4anh mach Ckd.

-Muén d2o chifu quay chi cin ddo diy ngudn dang cip cho diu diy V sang diu day W.
Con day ngudn cAp cho diu diy U vin gilt nguyén.
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Cau hoi on tap Bai 4

1) Céng viéc méc MONO phit sinh do nguyén nhin nio?
{a) Dan néng va dan lanh kh4c hiéu mday hodc khic model
b) Noi lip dit méy khong c6 ngudn 3 pha
¢) Chuyén d6i ngudn cho may 100VAC sang chay véi ngudn 220VAC
d) M4y c6 cong suat lam lanh kém
2) K€t qui ciia viéc méc MONO huéng t6i 13 gi?
) Loaibd sy 1é thude vao dit lidu két ndi
b) Lam cho dan néng va dan lanh hoat ddng ddng bd hon
¢) Dan néng s& gianh quyén diéu khién dan lanh
d) Gidm b6t s6 day k&t n6i d€ ti€t kiem chi phi.
3) Lénh khién ding cho viéc m6c MONO cho board dan lanh thudng dugc 14y tai:
a) D& ghim CN-S
xb) P& ghim CN-HA
¢) b& ghim CN-TH
d) D& ghim CN-TEST
4) Lénh khién diing cho viéc méc MONO cho board dan lanh phéi 1a:
a) Tin hi¢u mic thap
-b) Tin hifu mitc cao
y¢) Tin hiéu mic thdp hodc mic cao déu duge
d) Phdila xung vudng
5) Khi m6c MONO ta thudng diing IC555 dé 18p thém mach:
a) Mach dao dong tao xung vudng
b) Mach dao ddng tao séng ring cua
¢) Mach dao ddng tao séng sin
d) Mach tri hodn thdi gian
0) Vi loai mdy khi phdt hién m4t Data lién lac s& tit ludn ci quat dan lanh, ta phai xi 1y nhu
th€ nao khi méc MONQ?
\a) Tao tinh hudng Pan dit cAm bi€n
b) Bitbudc phdi 18y 1énh khién tai d€ ghim CN-TEST
¢) Bt budc phai 14y 1énh khién tai d& ghim CN-S
d) Khong thé thic hién vién méc MONO
7) Khi m6c MONO cho board dan néng National thudng ta s&€ x 1y tai:
Ja) D& ghim CN-S
b) D€ ghim CN-TR
¢) D& ghim CN-DIS
d) D& ghim CN-TANK
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7

8) Khi méc MONO cho board dan néng Mitsubishi ¢6 d& ghim CN-TEST loai 7 chiu thudng

ta phdi x¥ 1y bing cich:
a) N&i (3t chau s6 1 va 88 2
Y°b) N6 tdt chiu s6 1 va s8 3
¢) NBi tat chau s | va s8 4

¥
N

d) N&i tdt chiu 88 4 va 88

BMO02-QT7.3/2 Ngay hiéu Ivc : 15/9/2009 Trang 45
Q gy higu Iy € % )
7



Khoa: k¥ Thuit lanh

ang cao

lanh n

ay

hita board mach m4

ang day mdn: stra ¢

éu gidng

Taili

INVERTER
NVERTER

A BOARD MACH I

r

ACH MAY LANH

o

UA CH

HAP S

SUA CHUA BOARD MACH

PHUONG P

CHUGNG III
BAIS5:

A

I. S¢ d6 board mach mAy lanh Inverter NATIONAL,.

1. S¢ d6 ddu day khoi dan lanh Inverter Panasonic CS-S12GKH

— —

—

(0) 39nvHO

(W moTaA (H9) AvHD
— — L HOSN3S §79 (/A NIIOMOTIZA (D) NE3HD
—_ (A¥1dSI) HITIOUINOD DINOHLOTE () P W3 (49 Niroa
| [eaiaoay ] - .ﬁ. HITIOHINGO ) a3 ®)3me
N ﬂ:flllll%w |2t omoyioaa @Nd  ()ovie
ihe — I 0oooco ol [E Spewey HOLOW Nvd
A
/ <|<|2|<|< [z |55 <|<| <]e Y
~ T0HLNOD 3L0W3H SSTTHIM _ °
$6o00006606d 0 — —_ — m o
B NSO HITIONINOD OINOKLO a -
. W40
- g4 zo o] —lo
(dvaL v} HOSNIS . gl 1 [
T WA0dNO | -
JLTINOD HOSNES ﬁs%m HLNO 10e0d o m
4 ot | g8
%080
(dW3L3dId) | HOSNIS wamounoo ;mm
OINOHLO3 T g
§ Ieed +3 = .
T
IHISNO L i3 o HOLVHOYA3 mmzsou
18 g g = éz_smﬂ
HOLOW ONIdd31S G | 5 S oz_o%o%
RS .
“ =8 X -3
~ -
| g /A A h .
£ W T 1nn
- 00 H00ANO OL
W—— 8 EITEES
s g6 02et | | o
ounv [1, | M8 | 28 —
ELETY kg ° L Q40D K1ddNS HIMOd
2
[y 4 :
e WIVND _”,_mwv — ) %e0
ol 2 ~ : mmeﬁema
o i —{al8 l_. e
— o o 9 Y080V
| O ® LOEUNZ g m
0y OF 1o 0 O- © wHm
() =Y M ol M o~ 14 |—|r [f]
& =
g2 B2 ~o R [ I . saﬁss , €080V
88 28 o o[ | AOSE1 V54 'EL ¢ e z: 110
@ A BT e boeasnd ) _Jooainoo:
IVIYGHO RN
- I S T
L _ , Ay Y 3131400 n%oSéEmE

Trang 46

Ngay higu Iyc : 15/9/2009

BMO02-QT7.3/2



E
p—( — _— — s — — — ~
+=
< _ d3TT0HINOD DINOYLO3IT3 |
= N
= ! oo _ |
> HOSSRINOD J_Wo LPM - +Lr\/* - ﬁj - M |
4 Lw |
19
.. . 80| ¥ € e ol o
< AMOTIIA NI _ M + o
-9 EIRE] (9)_A L& - [T
= [EF] (@) N omi[\y A m - °
N +w ri gy g2 (W1A_eng | MOTHX |
m b4 1 H (YRR N
i m dﬂ N MEELL
A0SCT .
% | ! <mupm§
23SN3 ==

S umule i o¢ = ,,@ o . (D) , u_v

% N th:%S %m%w . 194 7 NIRO
RHOLSHARIH >

Q H - . . 2
o @ UOSNIS RIVINAL V0D (o o sﬁ &W a2y o _ wous |, o
! L MNVL-NO + L0173 r al _ (1w
< = T g b 272 1HIDY!

g 20d ST & ] BT T

e T~ L 6014 o) = ob _
m & 31TTAHOD YOSNIS g 20% J— o[ Ts 2% ar3% ver
— (IOLSINYAHL) - (A% Fasi 9 @ R | @ 13s0d ploiat:}

= H Q A D 1
Zi « HOSN3S RUNLYIEANEL Id o a3 o~ {EE]-0—- -5}~ b A
g Dh £ UHW 12d_ A VW_W_W Bz xm_%w<_
S 2 — ¢ FaND b aig LOld 3]

L RS =4

& 1 = -
& @ (IOLSIMRIIHL) _ Wt

> YOSNIS IINLIIINIL HIY A L.
o = | . —1 | (on)] |0
i~ s — 8 viva
o & “ _ _ el __lezwo und- R _ _
- - AVD A9
= =
m n LAAL 2 - M
. _\ln% 5550 TR oA TYNINTIL dNOD N_O~ YEvE . 5%%%%%\ @ Sm% E...m:é OCW‘DE
2 — 858°0 251k M-0 FIVINIOVRIL

¢ WNIAAL
g ,.A.m 8580 Zsr A n () am e Ima - —
Am "% [[O71008xz015us | © 100OXE608HS | NOLLOSNNOD /_\
m 5 sBuipujpp Jossaidwo) jo asuelsisay @) @UHM (1ov1e)
a = iy LINN ¥OOAN] OL
S
o B
ol o]
= =1
< “«Q
ol el
= ©
QL 2
— °
e ™
=

Trang 4%
Fd

Ngay hidu luc : 15/9/2009

BMO02-QT7.3/2



ang caoc

lanh ni

r

chita board mach may

sua

g day mon:

€u gian

~

Taili

[EUOTIEN] JOJOAU] YUB] AW (UB] UBp PI20Oq UQND] NQIP YORIA

FY
|
r—d P T T U SRS | -
i A91/01| ST ! 1 4 C )
10T | 6 frait i _ nﬁ | t_._ _% I
010 7 7 SECRNTE S N 15 % % A o
+ 7 W " +Aﬂ W b e T MAM g S <l e
~| s 01 [ N N I A O O O
Lo L g | ﬁ ;
96y =, !
=
|
%91 = 2dig — 33 #r o1 I Ll ‘ £
_ ‘A — A € T8 05w U ¢
..Ilmmm‘,.Tl. £ s @ KF——\\ f
P~ a5 =gy
z 9% K——W\ 5
_ >~ w) I N ey - VON
e . | “
= o1 L
X1 = LAY HL $24 % B [ h“
[ ]
n e 201 T A 141
— ._.. Lo A 2 T VW w0
| 668 < AL AT F S A A N R N
: T = v o T oe il ; ’
N Wy VA—— £ s 1 “
: T ¢ € £€ =TIy A . i i
ofE =
A ¢ ! 1
A Yooe ﬂ * ETEITCIAN : ! I
%095 5 o — A B ! |
86 ¥ W %«_..N OEE=01Y LI S = g onuw upnpy yua)
" £6£01VE | b % A ! ) v] ONOW 9w ngrquyj,
T oI OFE = 63
T o < i Teow VW Kedsuy ‘
j{o]
iy - ".F:::-:)M-" et * pr—— A :
= 1
T H VWA sy D 6% % Q__O— 1
1 1 = ek oot omy
- = A SN I v = = VH
A€ ASEILY
Zzn  PIU S 01 - w (e 8l VW Q. _0— oz .
Z cra <ot €01 g ¢ 001 T O o 7z ' W
M £3 020 q £ € dung + faz'!
—VWA f
e 49 IH J d % W
a oy 1 s Wo s WA—
. 051 %0z
oy ey ] ] | ot I o _ oz
A S ey s €6E0IVE [ v T T ot o M e
- 91 89 o1 + 081 0 S oed
e 2a't o 810 =
AQ1/001 Wel +
A01 2o st
(43 £ n
. 7 o
Al 01Xy = =
cex | A01/00T i T o1 = L P
A01 610 ™ SO (3
1Y s . iy s - | "
I i ' o~
. h L
. 8 1 VW " 8 6 vHA
“ 09 L ]l__lJ>>\.|”| L o1 YMA
! - 9 kAN 9 n 9
! wi=egn | | TV 0 o
o < i1l VmA
s v €l s YwA
v £ v 14 6
» T ]
3 T st £ —ior
T 4 T o z _ omd
g L 9 S ¢ T 1 6y 8y Ib OF 6f 9C €00ZNTIN —_—1
T w1 AST/OT
99848 HE_ WIS - o
)] D H ¥
._.. 000, so8L _
71

Trang 48

Ngay hiéu luc : 15/9/2009

BMO02-QT7.3/2




jeuociienN J8psAu] yue Aew Bucu

ugp pJeod udip yosew gp oS

ﬂ,u €70EXd 701

UYI 85%

=

ATIPNA

Me/UALT

[

Khoa: k¥ Thuét lanh

ang cao

ta chita board mach mév lanh na

on: s

ng day mo

14

Tai itu g

98

4

€€928d 60d

f
L3S
E=3
%& «\@LMN mcw
| 1

Trang 49/

Breend
—CN

ey

ST

[}

Beeea
Atk

~

<

-r-

r
"

II‘

TS|

BT

-

4

N

=
“*5
=L

] ZXOVLD

-‘3.
S

".h

P e A

Jlll'

Preena

00 INOWY
o AT

T

[~y -:vvo RO O T

LT

e Lo oapt+ SORL L

- cru Yv@ﬂ?.l

A0/ 4 wﬂ§>50m e
1 @ 150y
gLy O
78] L
_Hw_zi. ND
@
| _um_e %
— WIO!
mhv%z
exdrot o m _
@ k]
(0]
‘@ ™ adid
ND
5] My
1ZSqTL 19d e
T Wi

1<

kan Nwﬁ.ll

+ UL

DM /OULY

TXMPL/1°0

TSI TL D

&
xSmm N

= Ul _

)
1r

(&)

iy

Ngay hiéu lyc : 15/9/2009

—Jo 88 e elo

5]
=

Z

L
<

|

5

Joji

-

BM02-QT7.3/2



Tai liéu giang day mén: sira chita board mach méy lanh ning cao Khoa: k¥ Thuét lanh

A

IL S d6 ddu day may lanh Inverter TOSHIBA.

1. khdi dan néng ( Gutdoor unit)
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M4y lanh Toshiba Inverter RAS-10EAVP-E dugc cung cAp ngudn dién vao chdu L va N tai tram
ndi 6 chiu dit tai din néng va cip dién ngugc trd 1én cho dan lanh thong qua chiu s§ 1 va 2, cdn chiu
s6 3 1a day tin hiéu data lién lac, M4y dugc trang bi:

a) Quat dan lanh VDC loai 5 diy, gbm :

-Day mass chung (GND)

-Day ngudn +5v(hoic +12v) cAp cho mach diéu khién

-Day ngudn +35v(hoic +310v) cAp cho mach cong suat kéo tdi ddng co 3pha

-Day tin hién diéu khién t6c dd quat

-Day tin hiéu xung phan hdi cho ICPK gidm sat toc do thuc t& chia quat

Bén trong quat ¢ mdt vi mach vdi IC chuyén diing MDA (Motor Driver Amplifier) Tw
ngudn cung cip +5v (hodc+12v) phdn mach diéu khién ctia MDA s& tao ra tin hiéu 3 pha c6
tAn s6 thay ddi theo tin hiéu diéu khién ctia ICPK bén dan lanh d& didu khién 8¢ do quat.

b) Quat dan néng cling dudc ghi trén nhén 1a quat VDC:

Nhung thuc chit c6 bd day quin 3 pha dudc kéo tai bdi 6 x Mosfet cong suat (Q300 + Q305)
14p trén board din néng &€ cung cip dong dién 3 pha cho dong co 220v/3pha. Tin hiéu 3 pha
diéu khi€n xuét ra tit ICPK cda dan néng. 3 dién trd R310 + R321 c¢6 chifc ning nht ciu chi
bdo vé& cho 3 nhdnh Mosfet cdng suit.

Quat dan néng gdm c6 2 bd diy k&t ndi:

-01 bd day véi jack ghim 3 chiu 1a bo ddy quin 3 pha,ky hiéu 1a U-V-W

-01 bo day vdi jack ghim 5 chau 1a phin mach xung phdn hdi 3 pha tao bdi 3 IC Hall
dit bén trong quat: Gom 2 day cap ngudn VDC, 3 day xung phdn hdi ctia 3 pha.

¢) M4y nén 12 loai mdy nén 220v/3pha:
Pudc ty dong diéu khién téc dd tuy theo d6 chénh 1éch giita nhiét do phong va nhist do cai
dit bing k¥ thuit bi€n tAn. TAn s6 dong 3 pha cdp cho mdy nén hoat ddng trong khodn tir 20
Hz dén 75 Hz. M4y nén dugc kéo tai bdi 6 x IGBT rdi (Q200 +Q205) v6i 3 dién trd R219 +
R221 C6 chitc ning nhu ciu chi bio vé cho 3 nhdnh IGBT.
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Tai ligu gidng day mon: stra chita board mach may lanh ning cao Khoa: k¥ Thuit lanh

3. Hudng din cach diing remote d& doc ma béo 13 may lanh TOSHIBA

Ding que tam &n phim ( CHECK ) trong 18 nhd phia dudi
gitta 2 nlit bam ON / OFF d€ md chitc ning dich vu

( service mode)

- Lic nay trén man hinh remote s& hién thi “ 00~

B&m phfm ON hoiic OFF
*Né&umdy khéng bi 18i :Dan lanh chi phatra 1 tisng “Bip”
-Trén remote s& 14n lugt hién thi 52 ma kiém tra 13i

tir 60 d&n 33 nhv sau:

= 3 ves fd —o £ —
r*uu fir— 2 d £ 33 |

-Dén TIMER s¢& chdp tit lién tuc ( 5 nhip trong 1 gidy)

-B&m phim ON hoic OFF dé kiém tra 15i

*N&u phat hién cé 15 :

-Dan lanh s& phdt ra nhiéu ti€ng “Bip” lién tuc trong thGi
gian 10 gidy

-Tdtcd cic dén bdo trén mit mdy cling chdp tit

-Ma3 bdo 1&i s& hién thi trén man hinh remote

s 3 Bdm phim START / STOP tho4t khi chitc nang dich vu
-Remote trg lai man hinh hién thi chitc ndng thong thudng
( Normal mode ) nhv trc khi khdi dong chitc ning dich
vu ( service mode )

Ghi chi :
©  Sau khi thyc hién chifc nang dich vu d& kiém tra 15i phai t4t ngudn va c&p ngudn trd lai d& thuc
hi¢n lai thao tdc Auto reset nhiim xo4 ma béo 15i ghi trong b nhé
° Hoic dung que tim bam phim “CLR” rdi gdi 1énh “ 7F” biing remote cho board din lanh d& xo4
ma béo 13i trong bd nhd.
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V.Phwong phap stta chita Board mach may lanh Inverter
C6 2 dang hw hdng cin phan biét tritde khi ti€n hanh tim pan trén board mach diéu khién may
lanh:
% Hu hdng do céc yéu td bén ngoai, nhu:
- Ngudn dién cung cAp cho mdy bi thip 4p hodc qud 4p .
- Day cip ngudn chua dudc si&t chit.
- Viéc cai dit cic chic ndng trén remote khong phu hgp.
% Hu hdng ty thin clia may lanh:
a)Hu hdng hé thdng 1am lanh : xi gas, thi€u gas, du gas, dng din gas bi nghet,
khe thong gié clia dan lanh va dan néng bi nghet do 1du ngay chua vé sinh bao
tri may, van 4 ngd va van ti€t vu khdong hoat dong . . .vv
b)Hu hdng phdn mach dién : Sauk hi di loai trit cdc hu hdng cla hé thdng lam
lanh méi tién hanh tim pan phin mach dién diéu khién.
1.M4y lanh khéng khdéi ddng duge
o Kiém tra ngudn +5v cap cho ICPK.
-N&u thay m#t ngudn +5v hodc sut gidm qué mitc va s§ thAy IC 7805 bi qud nhiét 1a do ¢6 mot
mach tii nao d6 st dung truc ti€p ngudn +5v bi cham ho#c i dién ning hodc do 7805 bi hu, 1n
lugt co 14p titng c4i tdi mot, khi tdch d&n tdi ndo thay khoi phuc lai dd +5v thi téi &y bi hu =>
ki€m tra, thay th&
-N&u sut gidm ngudn +5v ma 7805 khong bi phét nhiét thu’dng do hv phin mach triéc ngd vio
ca 7805 nhw bién 4p ngudn,mach nin dién, IC7812...v
e Kiém tra xung dong ho (dao dong thach anh)
Diing VOM hién s6 chon thang do tAn s6 (Hz) do tai 1 trong 2 chin bia clia thach anh phai do
dugc tin s& gin bing v6i tin s6 danh dinh clia thach anh. Néu khong hiy thay thit thach anh,
néu da thay thach anh ma cling khong dao d6ng 12 hu phan mach khué&ch dai hdi ti€p ducng bén
trong ICDK => thay ICBK
o Kiém tra tin hiéu Auto reset, phai c6 tif 2,4vDC trd 1én.
N&u khdng => thay IC reset hodc thay biang mach reset don gidn bing R&C
2. Quat dan lanh khéng quay
a) Doi v6i quat VAC
e Kiém tra tin hiéu diém zero vAC (50hz hoic 100 Hz)
o Kiém tra mach SSR
o Kiém tra quat dan lanh va ty quat
" b)Poi v6i quat VDC -
o Kiém tra mach switching tao ngudn vDC c&p cho quat vDC
Tap chung vio transistor cong suit switching thudng bi cham gitta C-E va lam ddt lu6n dién trd
day quén han dong cho diode ciu nin dién tao ra ngudn +140vDc hodc +310vDC cip cho mach
swiching, k& d&n 14 cudn diy so cdp bi€n 4p xung, transistor driver (néu cd)
e Kiém tra quat dan lanh
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3.Bdo 16i mat k&t ndi dif ligu (data)

e Ki€m tra day k&t néi dit li¢u c6 dudc diu diing theo s6 th ty day hay khong? Ti€p xic 0t

khong?

° 10le bén dan lanh da dng dién xudng cho dan nong chua?

o Kiém tra mach thu ph4t dir liéu tai dan lanh va dan néng, tp trung vao linh kién opto transistor

di€n trd han dong cong sudt 16n (1watt d&n 2 waltt), zener dn 4p (n€u c6)

Cam

bién

Khéi ngudn

K1

Piéu khién

t8c dd quat

Xung quat

ICBbK

Mit thu

phan hdi

Dan lanh

220vAC

2,5vDC + 40vDC
thay ddi lién tuc
khi c6 dit lidu lién lac

Data

Cam bién =

4

.| Piéukhién

ICBK

tdc dd quat

Switching

4 x (6vDC + 12vDC)

Opto

¢ ; +280v + +310v

coupler

Chinh luu

IGBT

L—*QHID

BMO02-QT7.32 Ngay hiéu Iyc : 15/9/2009

Trang 58



Tai liéu gidng day mdn: stra chita board mach may lanh ning cao Khoa: k¥ Thuét lanh

4.Board dan noéng khong hoat dong
Quan sdt xem dén led trén board dan néng c6 phét sdng hay khong?
o N&u dén led phét sdng chiing té dd c6 ngudn +5v, mach switching tao 4 ngudn dién 4p binh
thudng, hu hdng c6 thé 12 mach k&t n6i data, opto coupler,IGBT, mdy nén . . .vv
o N&u dén led khdng sdng => Ki€m tra mach ngudn switching, hv hdng thudng gip la transistor
cOng suit switching bi cham C-E, sd c&p bién 4p xung, néu transistor bi cham ca 3 cyc E-B-C thi
¢6 1am hu thém diode,diode zener tai nhdnh mach cyc B transistor, cudn ddy hdi ti€p duong ctia
bi€n 4p xung, dién trd RE tai cyc E, dién trd RB phén cuc chocyc B . . .vv
5.M4y nén hoat dong duge mdt lic roi dirng may
Nén ding tai gid béng dén chay thit ki€m tra lai board dan néng, néu tdi béng dén hoat dong
binh thudng thi hw héng do may nén, binh thudng do ohm 3 pha diy clia mdy nén phdi bing nhau.
Né&u chay vdi tai gid vAn con pan nhu cii thi:
o Kiém tra xung 3 pha (6 diy) ra tai ngd ra ICPK hay ngd vao tai 6 opto coupler
o Kiém tra tin hiéu ra tai 6 ngd ra opto coupler
o Kiém tra IGBT (do ngudi)
o Kiém tra mach bio vé thap 4p
o Kiém tra mach bdo v& qué dong
o Thay hé&t 8 cdi tu loc ctia 4 ngudn dién 4p HU-HV-HW-LO
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V.Ma bdo 161
1. M& bao 16i board may lanh INVERTER NATIONAL

R Phan doan Tinh trang
Ma 16i Sw cb X . A ra — x(
; s khac thuwong hoat déng kiem tra —xtt Iy
HOO Khdng phat hién 18 Van hanh binh thuéng
H11 Mat thong tin lién lac gita > 1 phut sau khi Chi chay -Budng day két néi giva dan lanh /dan néng
dan lanh va dan néng khoi dong quat dan lanh -Mach thu/ phét thong tin dan lanh / dan néng
YT L Duy tri trong 90 giay T A
H12 Két ndi day sai thir tu Sau khi cp ngudn Day két ndi dan lanh / dan néng
H14 Hu cam bién nhiét @6 phong Duy tri trong 5 giay Cam bién nhiét d6 phong
H15 Hu cam bién nhiét d6 may nén Duy tri trong 5 giay Cam bién nhiét d may nén
Az A . -Birt cudn CT hodc chira Iuc’mg day qua CT
H16 DUt bd bién dong CT dan néng D0t hay hé mach IPM
H19 Quat dan lanh khong hoat déng Xay ra lign tidp 7 An -Quat dan lanh
i ; . -Mach diéu khién téc d6 quat
H23 Hur cam bién éng ddng A dan lanh Duy tri trong 5 giay Chi chay ché g6 lam lanh | Cam bién dng déng dan lanh
H24 Huw cam bién éng ddng B dan lanh Duy tri trong 5 gidy Chi chay ché d6 lam lanh | Cam bién dng déng dan lanh
: -Board dan lanh
H25 Hu mach E-ION Mach E-ION
H27 Huw cam bién hoi néng dan néng Duy tri trong 5 gidy Cam bién hoi néng dan néng
H28 Hu cam bién éng ddng dan néng Duy tri trong 5 gigy Cam bién éng ddng dan néng
H33 DAu day sai tai dan lanh /dan néng Day két ndi dan lanh / dan néng
D@ liéu lién lac khéng twong thich vé . £ . 3
H38 nhan hiéu hay model Méc MONO (néu cé nhu ciu)
H58 Hu cam bién gas Cam bién gas
H97 Quat dan néng Quat dan néng
N 2l N -Nget hé théng théng gio
Ho8 Bao vé p suét cao dan lanh => v& sinh va thay thé filter loc
. . -Thidu gas
H99 Déng tuydt dan lanh “Nget filter loc
F11 Chuyén ddi chu ky lam lanh /sudi 4m Xayra 4 I&n -Van 4 ngé
bét thudng trong 30 pht -Cuén day V
F90 LGi lién lac gitra ICDK va may nén hay Xayra2ian -May nén, mach bao vé sai th tw pha
hé théng trong 5 giay -Mach béo vé thép &p,qua dong IPM
Y s N Xay ra 2 1an -Hét gas
Fo1 Chulky 1am lanh bét thudng trong 20 pht -Van 3 ng5 bj dong hosc nget
N A . Xay ra 4 l&n o
F93 Vong quay méay nén bt thuong {rong 20 phat -May nén
s s Xay ra4 lan " 5
F95 Bao vé ap suét cao khi lam lanh trong 20 phit -Hé théng éng dan gas
50 va (1S mhia -Dw gas
F96 B(ﬁ:h"fi ;;ién:‘esﬂgt“)" -B8 tn nhiét khdng phti hop
; 9 -Linh kién céng suét IPM
s L, Xay ra 4 1&n -Thiéu gas
F97 B&o vé qué nhiét may nén trong 20 phit “Mdy nén
. . N Xayra 3 lan -Dw gas
Fo8 B2o v& qué dong toan may trong 20 phat * | -B4 tan nhiét knéng phis hop
-Mach bdo vé thép ap, qua dong IPM
F99 Bdo vé qua dong linh kién cong suét Xay ra lién tiép 7 1an -Linh kién céng suét IPM
-May nén
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2. M2 b4o 161 may lanh INVERTER SANYO

Pén hién thi trén din lanh > Tdt {§ - Chdp Tdt L} .- Sdng
Qg)el Ti(ger o"e(rf)ﬁon Code Phén tit hu hong Nguyén nhan hu hdong
X X | 3 | so01 |Cémbiennhietdo phong
1) C4m bién bi ditt hoic cham
X {;‘}2 K 802 | Cam bién 6ng ddng 2) Léng diy tai tram ndi diy
- 3) Mach dan lanh hodc dan néng hw
X | ¥ | i | s03 |Cimbicndodm
1 K X | 804 |Caimbi€nnhiét miy nén
1) Cam bi€n bi dift hoic cham
S S | 1 | 905 | Cambiéndng ding dannéng | 2) Tiép xtic kém hodc hd day tai tram nGi day
3) Mach dan néng hu
{E— {g— X S08 | C4m bién hoi néng dan ndéng
263 {8 | B | S07 |Biovequidongdannéng | Mach dan néng hu
Xi 1 2 1két ndi ddy sai 2)Rdle hy 3)Prit cdu chi din néng
X X | 4t | Eo1 | LBikétndidaw 4) mach dan lanh hoic dannéng hy -
_IC Hall 1) Linh kiffan IGBT hu 2) Quat dan néng khdng quay
X L | X | E02 | h ien cone suf 3) Vanti€t e 4) Qué tai dannéng 5) Mdy nén hu
-Linh kien cOng suat 6) Mach din néng hu
X i Q E0Q3 | Bo nhd ngoai (OTP data) 1) Bd nhé ngoai hut  2) Mach dan néng hu
< . g, a2 R a 1) Ngudn dién chap chdn 2)Linh ki€n IGBT hu
SN ™, . &
{.} N N EQ4 | Catdinhdong ditn 3) Mach dan néng hu
EQ5 | Ngudncung cdp dinndng | 1) Mach danndng hy 2) Pién 4p ngudn din ndéng sai
<
e . oo | DVant€tluuhe 2)nghet ong gas 3)Qud ti lién tuc
{:2- Q' >< EO08 | Qud nhiét dubng x& mdy nén 4) Quat dan néng khong quay 5)Mach dan néng hu
{} {} {} EQ7 | Quatdanlanh 1)Quat danlanhhu 2) Mach diéu khién quat
. . -Van 4 ngd 1)Van 4 ngd hu (Chi trong ch& d6 sudi 4m)
{E‘ 'G}' 'rr} EO8 | pigm zero vAC 2)Mach dan néng hw
-(} {:} {?- EQ9 | Bio vé mit gas 1)Van tiét lvu hy  2)T4c nghén dudng 6ng gas
W | 4+ | ¥F | E10 |Machkéo tiimdy nén DC | 1) Matpha tin hi¢u 3 pha 2) Mach dan néng hu
{:} {ES- {;— E11 | Quatdannéng 1)Quat dan néng hu 2) Mach diéu khi€n quat dan néng
-Khdi mach data dan néng
'C} _rg_ —i:} -Cong tdc dp sudt cao 1)k€t ndi ddy sai 2)Rdle hu 3)Diit cdu chi
LR E12 | Mdtphatinhidu3pha | 4)Matpha 5)Machdannénghy 6) Mdy nén hut
-H4 tai
{\t} {:2_ _Q_ E13 | Kich hoat chifc nang x3 dd 1)Hé thong quat dan lanh hu 2) Nghet duGng 6ng gas

3) Van hanh vdi nhiét do thap
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Cau hdi on tap Bai 5

1) Board mach mdy lanh INVERTER National bdo 16i = H11 14 do:
xa) MAt dit lidu lién lac
b) Cdm bién nhiét d6 phong
¢) Cdm bi€n 6ng ddng
d) M4t xung quat phan hdi
2) Board mach mdy lanh INVERTER National bio 13] = H14 1a do:
a) MAt dit liéu lién lac
xb) Cdm bi€n nhiét d6 phong
¢) Cam bi€n 6ng ddng
d) Quatdanlanh
3) Board mach may lanh INVERTER National b4o 13i = H23 14 do:
a) MAt dif lidu lién lac
b) Cdm bi€n nhiét dd phong
¢ ¢) Cam bi€n &ng dong
~d) Quat dan lanh
) LED 1 ( mau dd) trén board dan n6éng mdy lanh INVERTER NATIONAL
chdp 4 nhip bdo 151 : ‘
va) Mat dit lidu lién lac
b) Dt bdo vé& qué nhiét cho IPM
¢) bt cAm bi€n nhiét d6 dan néng
d) Binh thudng
5) LED méu vang trén board dan lanh may lanh INVERTER NATIONAL -
ch6p 2 nhip bo 161 :
va) MAt dit liéu lién lac
~ b) Bt bdo vé& qud nhiét cho IPM
¢) bt cAm bi€n nhiét d§ dan néng
d) Binh thudng
6) Quat dan néng trong may lanh Inverter Toshiba RAS-10EAVP-E 12 loai quat:
a) Quat VAC thay doi t5c 46 bing ti€p diém role
b) Quat VAC thay ddi t6c d6 quat bing xung
¢) Quat VDC
vd) Quat 3 pha thay d6i tdc d6 bling bi€n tAn
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CHUONG IV: SUA CHUA BOARD MACH MAY GIAT
BAI 6: NGUYEN TAC HOAT DONG CUA BOARD MAY GIAT

. I. Trinh tw hoat dfng ctia may giat

Taora

[TGE rautn] |

Dén led bat séngJ

( Start }

+12vDC [
+5v &n ap

Dao Gdng xung déng hd béng Thach anh
Auto reset

Xung Timer (diém Zero vAC)

Ddng dién cho
mach ddng lwc?

Tat dién (tat dén led)
Motor khong quay
=> Kiérn tra révle

Can @
( Motor quay thuan / nghich )

ﬂ/

Chép dén bzo 16i
-Motor chi quay ¢6 mét chiéu
=> kiérn tra Triac céng suét

NO

-T&t mach @@ bdo vé hé thong
-Chép d2n bao 16i
=> kiém tra bd phét xung (IC hali)

Xung phan hdi >——=—p
OK

.
P

-
M& van cép nwde

{ Motor quay thuén / nghich )

B Ch&p Gén bao i
- . ’\ue thai gian -hw phao
\&l nuoc ? —b&ul dinh ? -van cép bj ngst
™ -nwée yéu
OK -
L4
Gigt a6

)io

v
Dirng motor
M®& van xa nwéc

-hw phao
-van xa binget |

\ =>kiém tra cong tic clra

Chép dén béo 15i

Vat kho
(Motor quay thuén)
Van x& van mé

n-1

NO n=0?

OK
End

n =36 chu ky gigt

=> Thye hign da sé chu ky giat?
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Cau héi 6n tap Bai 6

1) Mach ddnh d&u diém zero VAC trong board mach mdy gidt ¢6 cong dung:
Xxa) Tao xung diéu khién tSc do motor giit
b) Tao tin hiéu auto reset
¢) Tao xung ddng hé hé théng cho vi didu khién
d)Tao tin hiéu diéu khién van c&p nude
2) Motor gidt clia mdy gidt loai c6 board mach dudc didu khién dio chidu quay bdi:
a) Ti€p di€m role
b) Khdéi dong tir
Yec) Triac
d) Transistor
3) Mdy gidt thuc hién chu k¥ vt (sdy) bing:
a) Ap suft
b) Luc ma sat
xc) Luc ly tAm
d) M4y hit chan khong
4) Khi thyc hién chu ky vit:
a) Motor chay vdi t6c @ thap
b) Motor chay véi tdc d6 trung binh
%c) Motor chay vdi t6c dd cao
d) Motor gidt ngung quay va sdy kho biing hoi néng dién trd
5) T6c do motor gidt dugc diéu khién bdi:
a) Cdc cudn diy s6 ctia motor
b) Cudn day tu cdm bén ngoai
%) Tin hi€u xung
d) Pién 4p
6) Van cap nu6c c6 ciu tric 1a:
«a) Van dién tlf solenoid
" b) M4y bom
¢) Phao nudc
d) Van 4p suat
7) Van x3 nudc ¢6 ciu tric 1a:
a) Van dién tir solenoid
b) Mdy bom
Yc¢) Mdy bom hoidc van dién tir
d) Phao nudc '
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CHUONG 1V: SUA CHUA BOARD MACH MAY GIAT
BAI7: PHUONG PHAP SUA CHUA BOARD MACH MAY GIAT

I. Cac khoi mach thu¥ng gip trong board mach may giit
1. Khoi ngudn

> +12
Dudng o0———¢ v
_ D1666 +5, 6v s
= > +5v
Ny —— 104
1000uF 104 T ;
25v
Z 104
A 100Hz 10k :: 22k:; _J%KAK :E 3.3k 100Hz
peca, [k TRl O
& A . > Diém zero VAC
L L LT v
223 J; 2.04S 39’3 l
103
7;; m ;J;
Mach ngudn va Pi€ém zeroVAC mdy giit Sanyo
Béohidu d ddng ngudn cho mach cdng sudt < . Pt
C29
4.7i25v
IC1
BP5045
1 3 5 7 10 12
-12v «¢ T
! 0 Lo,
l | tm,u):‘/!" by A1d¢ CN1
Y
-5V <¢ ", 355_'[ -12v smmemm 4 3
v _L JL——J Coil 1 RI150
D4
c30 .390\, 1(10./2w -
104 7 c5 w—} o1 R
* +1 100/10v R117 55J_ =T Com
. C6 == c3 750k; =
ca +| 101450y TRW y
470/25v ! 4 ! g
7 Rv2
i\
R4 D3
¢ 4.7k
Piém zero VAC <4+——-2 R3 .
560k ? ucaj 6)( ﬁtt
X ;\ Wi | C
1 ;L: C31
Mach ngudn v Piém zeroVAC m4y giit Toshiba
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2. Khoi mach cim bigh
a)Phao nwée hid;

mitc nude (Phao niée)
bith trd

Kp suflt clia mifc nudc tdc dong 1én
phao, thong qua bdnh nhong IAm di chuyé

man
n con

trugt 1€n xubng va thay d8 mic dién 4p tai ngd ra.
ICPK dya vao mic dién dp ca tin hiéu phao suy

ra dude mifc nude cao hay thap.

b)Phao nude mach dao dong LC
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0 GND

Phao nudc cé ciu tao 1i bién trd

D . -~ &p suflt

=2 dén t thing giat

T Lsi than Ferit
Cudn day

Cdu tao phao nude LC lozi 2 day
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Tai liéu giang day mon: stra chita board mach mdy lanh nang cao Khoa: k¥ Thuét lanh

Phao nudc LC ¢6 cdu tao 12 mdt mach cong hudng LC song song, k&t hgp véi mach khuéch dai
hoi ti€p duong tao bdi cdng ddo 1 va cdng ddo 2 hinh thanh mach dao dong séng sine. C6 tAn s8 dao
dong dugc xac dinh bdi cong thiic :

1
f= =
270V LC

C8ng dao thit 3 thyc hién chitc nang khuéch dai tin hidu sine va dwa vao ICPK dé phén dnh mitc
nudc dudi dang gid tri tAn sO.

~ Khi trong thiing gidt chua ¢6 nudc, 4p sudt dit 1&én mang phao bing v6i 4p sudt khi trdi. Liic ndy
16i than ferit g&n lién v6i mang phao phén 16n nim bén ngoai cudn diy L nén gid tri hé 6 tv cim thdp
va tdn s6 dao dong cao.

Khi mitc nudc ting dan thi 4p sudt ¢4t 1én mang phao ting theo, 1am cho 16i than cing lic cing
ngip sdu vao bén trong cudn day nén c6 gid tri ty cdm tdng va tin s8 s& gidm. Bing cach gidm st gis
tri tin s6 dao dong ICPK s& bi€'t dugc mite nude d&n ¢d nao ?

Phao nudc LC loai 2 day clia mdy gidt SANYO, LG c6 tin s& khodng 25khz.

Phao nu6c LC loai 2 day clia may gigt TOSHIBA c6 tan s& khodng 38khz

4. Mach dién phao nudc LC loai 3 day

ICBbK
+35v
R144 ?
1 Lam 4.7k
I o WA ? 1 14 R
1 i 5N B 3 4 L 1N 2 L
vE Ci i R’\{\‘{e % 1/;0 '\AI T
Tring 1/6 7 o
;77 100k 102
» N 57 ;7 ;g
r 7777 y
Dudng
1
f=
27(\\/ | _C1.C2
C1+C2
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Phao nu6c LC loai 3 diy c6 tin s8 do dugc tit chdu giffa qua chdu bia khodng 25khz cho céc hiéu may
va tan s8 do duge & mdi bén phai bang nhau. N&u do thdy bén cao bén th&p 1a phao bi hu

5. Khoi mach cong sui't

0.022uF
250v 33

+5v +12v
Q o
BCR1PM BCR1PM

104_L ' _]_104
BCR8PM BCR8PM - -

I E TR TL]

ICBK

Péig md
ngudn

1 1
: d 1 cho mach
i 1 ddng lye
e _ 1

28C 3917

1N4007

91kiSw

1201w & 120w 3 47011 4701w S

3.3k < 330k

i03

i

L %
s >
T k2 293

25C 3917 2SC 3917

i

25C 3917
Kich md ti
1 ol Ot B e ddng e
t ! N dng ly

o ) L

" ! [ | al 1

[ [ i 1

) S ! : ! _lascaoz

[ S ]

bcd fd wn

IL. Cac pan thudng gip
1. Khong khéi dong may dwge
o Ki€m tra ngudn +5v cAp cho ICPK
o Kiém tra tin hidu d4nh d&u diém zero VAC => Board mdy gidt Toshiba thudng do dut
dién trd R3 = 560kQ
e Ki€m tra tin hiéu Auto reset, phéi c6 tif 2,4v tr§ 1én => Board may giit Sanyo
thudng do tu pi gi4 tri 104 bi .
o Ki€m tra tin hig¢u xung ddng hd (dao dong thach anh)
2. B&m power dén sédng, bAm ti€p nit Start thi den tit hét
Thutng do ti€p di€m role d6ng dién cho mach Triac bi hu => Diing diy ndi tit ti€p di€m rdle.

3. C6 mot s& phim bam khong tic dung
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Mot s8 phim bAm dugc 14y ngudn chung v6i dén led do dén led bi hu nén 1am cho phim bam d6 bi
mét tdc dung => thay den led.
4. Khi vita c&p dién motor gisit 3 quay thee mdt chiu quay nao d6
Do 1 trong 2 Triac 16n bi cham gifta T1 va T2 => thay Triac
5. Motor gidt khong quay
Thudng do ti€p diém rdle déng dién cho mach Triac bi ht => Diing diy n6i tit ti€p diém rdle.
6. Bao 161 khi d&n giai doan say
Do hi cdng tic cita hodc bi roi mat 14 thép nam chim tai nip cifa.
7. Nude x& chita hét thi bao 181, ditng may
Van x4 bi nghet do vatla lot vio ngd x4, nén vugt qué thdi gian qui dinh ma tin hi¢u do phao nudc
bdo vé ICPK vin con nudc, titc 13 hé thong x4 nudc khéng hoan thanh nhiém vu do d6 ICPX ra 1énh
ditng may va bao 1561 &€ bdo vé hé thdng.
8. May khong cip nudc, motor thye hién iudn chu ky giit = giiit kho
Phao nudc bi hu hodc khdng pht hdp (phao khong ding hi€u may hodc model)
9. Nudc cAp vio may lién tuc
Van c8p nude bi hd hodc Triac kéo tai van c4p nude bi cham gitta T1 - T2
II.M3 b4o 161

1. May gigt NATIONAL
HO1 : Phao
HO4 : xung FB motor hoic r8le ngudn cho cic Triac
HO7 : Nudc vo yéu '
H21 : Nudc day qua
H25 : Cong tic clia
Ul1 : NuSc nghet
U12 : Cong tic cla
FF1 : Phao
FF2 : Mach siy khdng hoat ddng

2. M4y gist TOSHIBA
E 1 :Van xd nudc
E 2 : Cong tic clra
E3 <--->-1:Matcanbing
E3 <--->-2:S4p mit cinbing
E 5 : Nudc khdng vao (Van cip née bi nghet hoic hu)
E7 <--->-4:Xung FB motor '
E 9 : Nudc qud nhi€u (Van cip nudc bi hd)

3. My gisit LG
dE :Cong tic clta
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PE :Phao hay mach phao

FE : Nu6c tran

IE : Nu6c y&u hay van cap bi nghet

UE : D0 gidt mat cin bing

LE : Motor bi qu4 tai

PF : L6i ngudn dién, reset khdi dong lai.

AE : M4t tin hiéu d4nh d&u di€ém zero VAC
4. May gidt Sanyo

Chdp 1 den : Cong tic clra

Chdp 3,4,5 dén : Phao hay mach phao
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CAu héi 6n tap Bai 7

1) Board mdy gidt LG hién thi m4 bdo 16i = PE ,t hdng c6 lién quan d&n:

a) Cong tic cifa
Yb) Phao nudc
¢) Van xa nudc
d) Van c&p nudc
2) Board may gidt LG bdo 161 = d E ,hy hdng ¢6 1ién quan dén:
a) Cong tic clra
b) Phao nudc
¢) Van x4 nudc
d) Van cap nudc
3) Board mdy gidt LG bdo 16i = IE ,hu hdng cé lién quan dén:
a) Cong tic clta
b) Phao nudc
¢) Van x& nudc
xd) Van cap nudc
4) Board mdy giat Toshiba bdo 161 = E1 ,hw hdng ¢6 1ién quan dén:
a) Cong tic cta
b) Phao nudc
\(c) Van xa nudc
d) Xung phan hdi motor giit
5) Board m4y giit Toshiba b4o 18i = E2 ,hw hdng ¢6 lién quan dén:
xa) Cong thc clra
b) Phao nudc
¢) Van xa nuGc
d) Xung phan hdi motor giit
6) Board m4y giit Toshiba bdo 161 = E7 ,huw hdng ¢6 lién quan dén:
a) Cong tic cifa
b) Phao nudc
¢) Van x&d nudc
.1d) Xung phan hdi motor gidt
7) C4c phao nudc thdong dung clia mdy gidt1a loai:
a) Phao bién trd VR
\b) Phao mach dao dong LC
c¢) Phao mach dién t&
d) Phao cdm bién trong lugng
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Tai liéu giang day mon: stra chita board mach may lanh néng cao - Khoa: k¥ Thuéat lanh

8) Mdy gidt loai mot ngin, chu ky giit binh thuting, khi chuyén qua chu k¥ s&y thi tit mdy va
bdo 161 12 do nguyén nhan nio?
Aa) Cong tic cilta
b) Motor
¢) Van x3 nudc
d) Van cap nudc
9) Nguyén nhan nao tao ra hién tugng gist kho khong c6 nude?
a) Cong tic clta
Ab) Phao nudc
¢) Van x4 nudc
'd) Xung phén hdi motor giit
10) May gidt chi quay dugc mot chidu quay nha't dinh 1di tit 1a thudng do hu hdng phan ti nio?
a) Motor
xb) Triac
¢) ICBX
d) ZNR
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Phu luc

Ngudn tai lidu:
http:/ www.alldatasheet.com
http:/ www.datasheet4u.com
http:/ www.datasheetcatalog.net
http:/ www.digit.com
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I. IC Vi diéu khién
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Mfs Ot 25 40} P83
ANE Ot 25 I ps>-0 Poo
ANY/PLIZ O—wi27 2§ e poy
ANZ/P112 ©—1{28 3T - Pa2
ANL/P111 O—wi28 36==Q P93
ANG/PLI0 O3 35 pe—0 PIO/INTOD
AVgs Ot 33 34 pe—0 FININTE
TIO/P13 O=e-m 32 32 pe PIZ/INTZ
BIT SEQ.
o }
‘ INTBT "
-- Po0-PO3
TI0/813 O—e] TIMER PROGRAM sp _-
PTO0/P20 our] /COUNTER <::> aw
— C- P10-P13
susames onrl [ = K
sosmure o-omet K [romm 2 v
SCK/Pl Ow-—=i
‘ INTCSI P30-P33
INTO/P10 O—=
NP/ ool ' ‘ GENERAL REG. P40-P43
INT2/P12 O—of WWTERRUPT <:> RoM
INT4/P00 O} DECODE
KRG-KR3/760-263 /"\‘_—_" *;:Eo;;‘:\’:‘ :;') :Niot. .- P50-P53
KRi-KR?/P70-P13 80648 BITS CONT.
RAM -
BUZ/Pz3 o=—f WATCH <:> Mg:giy ’ FoEs
T mrw 512%4 BITS m PT0-P15
" Ve o—
AVaers O—
AVger- O—=14/D @ Fre
CONVERIE
. AVss O——1
ANO-AN3/P110-PU3 “m P20-P93
AN4-ANT 1 /% r C:’U CLOCK “-“
MAR/P100 O=—] CLOCK CLOCK CLOCK GENERATOR | cooom po . P100-P103
MAI/P101 O=—] - QUTPUT | piVIDER = CONTROL
MAL MuLTL CONTROL sus” | maw
MAZ/P102 oe—oy FUNCTION <.:>
MAT/P103 O] T)M_ER' é . 3 t! & l . - P110-P113
PPO/P21 O<— PCL/P22 XT1 XT2 X1 X2

INTMFT - ; J! i -

BMO02-QT7.3/2 Ngay hiéu lyc : 15/9/2009 Trang 80



Tai liéu giang day mén: stra chita board mach méy lanh ning cao Khoa: k¥ Thuét lanh

UPD78214
P03 O] 1 ~ 64 |—O Po2
P04 O=—oy 2 63 = P01
P05 Q= 3 62 —=C P00
P06 O=—o 4 61 = P37/TO3
P07 Oe—i5 60 }a—= P35/TO2
P67/REFRQ/ANT (O=—>{ 6 59 p=—=() P35/TO1
P66/WAIT/ANE (O=—w 7 58 k() P34/TOC
P65/WR (O 8 57 t+—) P70/ANO
P64/RD (O=—s{ 9 56 f«—) P71/AN1
P63/A19 (O=—yl 10 55 f«—) P72/AN2
P62/A18 O=—y 11 54 f«—i) P73/AN3
P61/A17 O=—oroF 12 53 k«—o0) P74/AN4
P60/A16 O=~—rp 13 e 52 f«—() P75/AN5
RESET O—> 14 00900 51—  AVaer
NN N Y
X2 O— 15 0 2009 50 i——(O Alss
X1 O— 16 Ehwamn 49 +—(O Voo
Vss O— 17 %%%%% 48 f—) EA
P57/A15 O=—>1 18 TTLTT 47 f—() P33/SO/SBO
P56/A14 O=—v 19 xre X 46 f=—() P32/SCK
P55/A13 O~ 20 Z‘:X X 45 fe—s(  P31/ITXD
P54/A12 (O=—s{ 21 P 44 t=—() P30/RxD
P53/A1T (O 22 43 =—-{(3 P27/l
P52/A10 O 23 42 f«—y() P26/INTP5
P51/A9 (O=—sf 24 47 p—{) P25/INTP4/ASCK
P50/A8 (O=—s{ 25 40 —(O) P24/INTP3
P47/AD7 (O=—{ 26 39 fe—( P23/INTP2/CI
P46/AD6 (O=—s| 27 38 f«—O P22/INTP1
P45/AD5 (Oe—s 28 37 f«—C P21/INTPO
P44/ADL O 29 36 l=—0 P20/NMI
P43/AD3 (O=—>{ 30 35 —=() ASTB
P42/AD2 (O=—v{ 31 34 f—() P40/ADO
Vss O—1 32 33 pe—=() P41/AD1
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UPD78312
Pls 01 N/ 84 vpp
POy 2 63 ] P&7/ADy
Pz 13 62 [} Pdg/ADg
#0314 61 ;5 P4s/ADs
Pos s 80 [ P43/AD,
P05 [ 59 1 P4g/ADA
Pog [37 58 ] Pas/aD,
POy Cis 57 [ P41/AD
Pig 19 §6 7] P4g/apg
814 110 5§17 ALE
Pia [ 11 8471 WR
Pi3 [J12 53 1RD
Pig 313 _ 52 {1 BESET
- Pl 114 & 81 ] EA
Pig [} 15 ? 5001 B52/A45
Piy 118 E 49 (] P5g/As
P2o/NMI (117 % 48] P8s/Ags
P24/INTED [ 18 5 47 Psgiarn
F2ANTEI 319 % 46 psg/agy
P23/iNTE2 120 457 Paa/Aqp
P24/TxD {21 4411 P5¢/Ag
P2s/RxD []22 431 P5g/Ag
P2s/SCK []23 42 1] P37/CLRI/TO4
P27/CTS [ 24 4117] P3g/CLRO/TOO
RFSH [] 28 40 I p3s/PWaAY
P3g/Ci0 [} 26 - . 390 payPwWaID
P34/CTALD 27 38 [} AVsg
P32/Ci1 28 37 ] AVpee
P3x/CTRLY 29 3617 ANg
%130 3507 AN
X2 131 34 7 Ang
Vgs []32 33177 ang
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TMP87CK40AN / TMP87C840F

SDIP64-P-750-1.78 QFP64-P-142C-1.00A
| 822
P70-<>-[1 1 o’ 84 [J<—vDD 3 S =
1= 2 63 P~e>P67 (AIN7) z2= l% ZZo0-[6o :lb(
P72~&2~[] 3 62 [-e3~P66 (AING) LLw LT lekaele
P73=>-[ 4 61 [->PE5 (AINS) el i S v ek R g
O FI 1 et v LTI Y
P75<»[] 6 59 [1-<>~P63 (AIN3)
P76=<>~[] 7 58 (J~<>>P62 (AIN2)
P77-%>»-[] 8 57 [J-e2=P61 (AIN1)
POO=€>~[] 9 56 [1~&>-PSG (AINQ) Vs my
Po1~>- 10 55 [Jt—VAREF a5, R a S S S LICOSITRRNENER o pan
P02 11 54 fl~e—vAsS (AIN2) P62 33T Iewp35
PO3 <> 12 53 [j-x3-p54 (AIN3) Pe3=—~TL{53 3T Jw-=P34
PO4~e>[] 12 52 [J~¢3»p53 (AINg) Psg=—=—TT54 30 S~—>-p33
POS <[] 14 51 [1~<3~p52 (FWI/PDOYAINS) P65=—=CTL55 2GTT =32
POG<e>[] 15 50 [J-3-PS1 (INT4/TC4) (AIN6)P66=—"—TL456 28T Js-p31
PO7~e>~[] 16 49 1-£3-PS0 (INT3/TC3) (AIN7) P67=—~—TL]57 2 AT P30
(INTO) P10~} 17 48 N=2-P47 (S02) vpp—=[TT]58 26T J=—Vs3
(INT1)P11-<€>~[] 18 47 [-3=P46 (S12) Pyg=—> 59 24— x0UT? . .
(INT2/TC) P12~ [] 19 45 [J~e3-pa5 (5CK2) 7= 60 S AT QXN NEDT S
(BV0) P13 <>~ 20 45 Q-3=p44 (SO1) p72% 61 B
{PPG) P14-=e>[| 21 41_1 ]«e?»ma (s11) py3——C_TT62 2T > P22(XTOUT)
{TC2) P15~e>[] 22 43 H~3»pa2 (SCK1) f— ~
p16<<>[] 23 42 Fee3-paq P74 63 O 24T T~ P21(XTIN)
P17<—»!c:§: 4(1)%;.@.% P75"“":D:$__qumm'\mmg:grzﬁgtfg2/()IEIJ<-—-TEST
{INT5/STOP) P20~&>~ 4 ~& P37
i A e HH B HHEE AR EEEHE e
(XTINY P21 > [] 27 38 E}-@»Pas
(XTOUT) P22~<w>-[] 28 37 (J=<=»p34 HHHH:HHHHH
RESET~=2[1 29 36 []-&32P33 VRN MNTIENO-—NMT I OND
XIN—[} 30 35 ~e3-p32 trERReReRERizzazrssl
] A~ S S~ o~ —
XOUT ~=—[} 31 —Sf |1 ee>=P3 ¢ STTh 2 -
VS§§—=3~[] 32 3 Qe2-P30 =~ - u]>ri [ |o
Z 2 -lQoja - =
= =N 3
N ~
- L
s l;
BLOCK DIAGRAM ~ =

Power { VDD 3=
Supply VSS =ty

i 1T 1T 1T

1T

P S W l tack Pointer ' Data Memory

ALU Flags | RBS L__ﬁ)______(iﬁ]‘f)_ _____

Register Banks

Resetl/Q  RESET =% >

l Pragrarm Counter ]

~ b N

System Controller

Test pin TEST

Program Memory

4 Interrupt Controller l (ROM)
> tandby Controller f f 1‘ 1‘ T *
Timing Generator  [>| Time Base 16-bit 8-bit Serial
Resonator XIN High Timer Timer/Counters |{| Timer/Counters Interfaces J [ ’
Connecting § xoUT frequ. Clock TC! l\'rcz T3 | Tca || sio1 | sio2 met. Registar
1 -1 T ™ 1 S o "~
Fins A Low Generator Watchdog
I{ frequ. Timer Inst. Decoder
i ~N N~ N -
' . T
) 7]
| |
L e § A A A | A U
P22 yxss P67 (AIN7) P07 P17 - PS4 pa7 P77 P37
to 10 to to to to to to to
P20 pnaleg - \PGO (AINO)  POO P10 P50 P40 P70 P30 J
10 port raference - Y
voltage {analog inputs) V0 ports
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TMPA7C860AN

(1) P-SDIP64-750-1.78 (2) P-QFP64-1420-1.00A
EJEE
szl
VAREF—> [} 9 64 [ <=—VDD cebesh . s
VASS—>-[] 2 63 0 <>RQ3 88258@85w$3882358m2
R40{AIND) =->~ [ 3 62 [1 =>~RC2 ?????J?T“T¥T>‘ff{‘{‘““
RA1(AINT) <> [] 4 61 [ <> RCi 1
R42(AIN2) <> [ 5 60 {1 <>~ RC0 4 i - ! ! f f
R43(AIN3)=>[] & 59 [ <e>R92 (SCK) HH HQQHHQHBQPHEQ H
RSO(AING) ~e>[] 7 58 {1 ~&>R91(50) y 1 T
R51 (AINS ) <> ] = CFOOONVLYETNN—~-OCONGON WIn <
RSZEA:NG;QE g g;;(_}iggg%)) R91(S_o_)<-.:;3:52 MOIITILILTT LTS Mmmmmmm 3ATT—1— P31
R53 (AIN7) =e> [ 10 55 [1<e>Re2(INT1)  R92(S5CK)~—CTri53 31— P30
R60 <> [ 11 54 [1 <>~R81(T2) RCO~— L T154 3 —=P23
R61 =& [] 12 53 [1 <> R80(INT2) RC1 == CIT]55 20T 1—F22
R62~&> [] 13 52 {1 <—HOLD (KED) RQ2~— [TT56 2811 1—P21
R63~€> [} 14 51 [1—>XouT RC3=—= [IT]57 27— F20
R70~e> [ 15 50 {1 <—XiV VDD —= [ITI58 26T VSS
R71(WTO) ~> [] 16 49 J <—RESET VAREF = CIT]59 25 IT—J«—TEST
R72(XTIN) ~e> [} 17 48 [1 <—K03 VASS —e T—TTl50 24 TT—1—=P13
R73{XTOUT)~<>= [] 18 47 I <—K02 =
RAO <> [ 19 26 0 ~—«o1 R40 (AING ) < 61 23‘:1:{:]—-—?‘12
RAT =€ [ 20 45 [J ~——K00 RA1(AIN1) =TT =Pt
RA2 < [ 21 44 [ <~ Re3 RA2 ( AIN2 ) =—>["TT]e3 o 29— ~—=P10
RAZ —e3 [ 72 43 [ <e>-Rg2 RA3 (AIN3 )= "TTle4 I o g 2TTI—F03
s h= ped Rt COHEEAREE
po2<—g 25 20 [1—>p33 Honnaooutoooonanaoon
s E R e DT
P10 <— 27 38 ] —> P31 Jaad SFESSERE
P11<—T] 28 37 I —= P30 2225828852595 3z8s8
E1§E Egg g?% aggg sgggxlxmzzl‘—gzz.m o e a
13 ~e— — o -nm 5o
TEST—> [ 31 34 [ —> P21 gpe “zQ
Vss—>- [ 32 33 0—3p20 =
. High current
Block Diagram 0 gart output ports Outpyt port
——t—
R63 RA3 RB3 PC3 P13 P23 P03 P33
to  to o to
P10 P20 P00 P30
Power J VDD 7
Supply LVSS
[ PO |
milatm :AM address bu;.fer bata Kiemory [_“IQH@L_SQ_UM
I = (RAM) Program Memory
Hold input rzi% JL 7| __STATK | spw (ROM)
(Sense input) - Hold controller [ ER [ BIF | sl e DS Data table
Resetinput  RESET —->| [ Interrupt controller |
Test pin TEST 4> System controller I i X X
System clock controller erval i 12-bt ot 5ot [ 1’|
Timi nterval timer -~ ~DI g -
iming Generator hzlzcnmr/Counter [ Serial Interface 1/ AD converter l m
Osc. XIN 1> High-freq. Clock ~ T T
connecting  {XOUT G + Waichdog
pins (| Low-freq. b Firner
7
T s T 8
Remote [R8 ] RS R4 [R5 ]
control signal L ~ =
pre-processor ~
[ ] -
R = = ~ ~L - [
R73 (XTOUT) R83(T1 R92(SCK) VAREF R43(AIN3) R53(AIN7) Ko3
R72 (XTIN) R82 {(INTT} RI1(SO)  VASS to to to
;;6 RB:)(“ZZ ) R90 (S RA0{(AINO R50(AIN4) Koo
R80(INT2 Analog N
Osc.connecting pins (Low-freq.) TICinput /O port reference 1f0 port Input port
/0 port (Watchdogtxmeroutput ‘ ) o ( |,,te,,{’,pﬂn,,ut (Serial port}  voltage (Anglog input) putp
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TOSHIBA TMP87C446/846/H456

PIN ASSIGNMENTS (TOP VIEW)
SDIP42-P-600-1.78

(HSO) P77 <—=>~[11 \\/ A2[1~— yDD
(HSCK) P76 ~=>-[]2 213~ P22 (XTOUT)
(sOy P75 ~>-[3 B0{]~<—>= P21 (XTIN}

(Syp7s ~=>[ 4 391>~ P20 (INT5/STOP)
(5CK P73 ~=>-05 38~ p17
(PDO/PWIM) P72 ~=<>[16 370~ p1s
(INT&) P71 ~=>=[7 36/~ P15(TC2)
(INT3/TC3) P70 ~e>T1 8 35{1-=> p14 (FPG)
po7 ~=>[ 9 34p}<—> p13(OVO)
pos &>} 10 3303~ P12 (INT2/TCH)
po5 =<>=[111 32[]=—> P11 (INT1)
poa =&>[1 12 31~—=> p10 (INTO)
po3 ~<=>>[]13 301>~ P67 (AIN7)
po2 =<<3-T1 14 290>~ pgt (AING)
pPo1 —&>[115 28{]~<=—>- pg5 (AINS)
poo <=0 16 27[0=<> P64 (AING)
TEST —>[ 17 26[1-=>~ pg3 (AIN3)
RESET ~<>[]18 25[0~> P62 (AIN2)
XIN —>0 13 24[]-=—>~ pg1 {AIN1)
XOUT =~=—Ij 20 23[]-> pgo (AINO)
(vASS) vss —>~[1 21 22[3~€—— VAREF

BLOCK DIAGRAM

Power [ VDD ——>-
Supply L VSS e~

T 1 1T 1T 1T 1T

P S W ‘ Stack Pointer ! Data Memory I ProgramCounterﬁ

ALU Flags l RBS l:_____ﬁé’\f)_ _____
— 7L % |

Register Banks L_'
:eset WO RESET System Controller
i TEST
est pin S Program Memary
standby C " <i Interrupt Controller ] (ROM)
> tandby Controller * ? % 1 1 * f
Timing Generator  [»| Time Base 16-bit 8-bit Serial M
Resonator XIN High Timer Timer/Counters ||| Timer/Counters Interfaces R [ ’
Connecting { xoUT frequ. Clock TC1’|\TC2 TCB"\TCS SIO’|\HSO Inst. Registor
Pins Low Generator || | Watchdog
r{‘, frequ. Timer Inst. Decoder
g2 L 4L
[
- []
8bit
P2 A/D converter PO m P7
7 E S
NS— -/
(_—._.—_._....._._./
L VAREF L L L L
P22 YAss P67 (AIN7)  PO7 P17 P77
to 0 to to to to
P20 Analog \?60 {AINO) P00 P10 P70 J
/O port refarance {analog inputs '
voltage analog inputs} V0 ports
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M37705ASP
P7¢/ANg += [ - [64] > P7,/AN;/AD g
P7s/ANs +> [Z] 163 AV
P73/ ANz <> E ] AVcc
P7./AN, = [5] 60] Vo
P7,/AN, «»[§] 153 <+ P8¢/RxD;
P7o/AN, +>[7] 58] +> P8,/T,D,

P6o/TB1,y +» [8] 57] < PO,/ A,

P65/ TBOy +> [ 56]++ PO, /A,
P8,/INT, +» [0 55§+ PO,/A,
PB,/INT, <> [IT] “ PO,/A,

Poo/TAdou/RTPLg <+ [i2) +> PO/A,
PSe/TAour/RTPI, > [3 = B POs/A
PTWURPL <[] = @ [T+ POg/A,
F/TonNiRTR <+ 5] & o > PO /A,
Poa/TAl W/ WIRTPD; <> i} %? 25} <+ P14/As/Dg
PoThlourURT, <+ 7] 3 SR [@er P1,/a/D,
PoTAONIRTRG, > [B] 5 %’ [47] > P12/As0/Dyq
RoltMlour WP <[] &5 33 [B}es P1g/a,/D,, -
P4 ++ [ £ Bl Pls/awD,
P4o/ ¢y + ] 4]+ P15/A0/Dsq
P4,/RDY + [22] [43] > P16/A1/D44
P4,/HOLD + |23 192} ++ P1,/A15/Dy
BYTE — [ 1]+~ P2y/A/D;
CNVss [B] . 140] ++ P2,/A7/D,
RESET — [ [38] > P2,/A4/D,
Hin — 7] 58]+ P23/A4/Dg
Xoyr + BB (370 +> P2,/A%/D,
E+— [ 36] <> P25/A0./Ds
Vss B 135] <> P2¢/Az/ Dy
P3,/ALE < ] > P2;/An/D;

P3,/BHE + [

3]+ P3/R/W

BMO02-QT7.3/2
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M38123M6
Voo 1] ~ 58 - P3,
Vee — [:2? E “+ Py
AVss —[3] 62« P3,
Vier — 4] ' 6]+ P3,
P6./AN; —[5] 6]+ P3,
P6g/ANg ++ 5 59] ++ P35
PBs/AN; +»[7. 58] «+ P3;
PB/AN, = {8 57} +> P3,
P63/AN, + {9 56] — PO,
P8,/AN, ++1i0] 55] — PO,
P&, /AN; +> {11 s4] — PO,
P6o/ANg <12} - 53] — PO,
P5g <« [T3] - 52 — PO,
P5,+ 13} W 51] — PO;
PSa/Sroy - [B] = [F—ro,
P52/Scwx > [1E & 5] — PO,
P51/SOUT“"‘@ g E—“‘ Plg
P5/Sy + [12] 5 5] — p1,
P4,/ T3our + [18 & 4] — P1,
Pae/Tioyr ++ [0 @ %]~ Py
Pds/CNTR, + [21; 4] — P1,
P4,/CNTRq <[22 3] — P1g
P4/PWM + [23 - [l — Pite
P4,/INT, < [24 @] — P1,
P4,/INT,/ZCR — [z 0] — P2,
P4o/INT, — [} 3] — P2,
RESET — [27 38] — P2,
P7 /Xem ++ B8] 37] — P2;
P70/ Xcour +* [B - [®l+ P2,
Xppy =+ 30 3]+ P2;
Xour +~ B : 3]+ P2g
Ves 132 3]« P2,

Package type . 64P4B
B84-pin shrink plastic-molded DIP
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M38123M6
SFSEISSS ey oo on
bodoadanoddacaoanaoaan
Pttt bttt
LEEEEFRREEEREFEEEERE

P3, « [ 32] — P2,
P3¢ +> [54 B — P2,
pag ] () 5 P2,
P34"’"Ei :2’:1_"923
Py <+ [5 28] +> P2,
P3, + [54] 27] > P2
P31‘°"’[_5-§_— :2:5]"""?25
P3q <+ |56 25
Vil M38128ME-XXXFP 5P
Veg — [5 23]~ Xour
AVgg — [52 22] o X,
VREF - @ E hilg P7D/XCOUT
P6;/AN; <« [ ~ Bl P7./Xcw
Pee/ANg [ () ' O 3]+ RESET
P6s/ANs + [ 8]+~ P4./INT,
P64/AN, += 6] | i7]+— P4,/INT,/ZCR
= e e N =T =S EEE
RS RN
£ N = O ] > 2k k=0 o
SRR RS
2ase 2%¢%%Przzeg
28  FfsTreN%es
LeFy®

Package type : B4PEN-A

64-pin plastic-molded QFP
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MC68HCO5
NP,
RESET 11 4 284 Vpp
RG 02 27 1 08Ct
PA7 L1 3 26 [1 0sCz
PAS 1) 4 2511 PD7/TCAP
PAR I 5 24 {1 TCMP
PAd O s 230 PD5
PAZ [ 7 22 {1 PCO
paz [l g 21 PCi
PAT 1o 2000 PC2
PAD 110 19 {1 PC3/ANS
pes/spo O 1 18 3 PC4/AN2
PES/SDI T 12 17 {1 PCS/AN1
PB7/SCK I 13 16 {1 PCBIAND
VSS { id 15 3 PC?NRH
e PAT
) ; i PAG
AOH — 4508 BYTES :.:Vrj _ N 2 < - :2:
““‘“:@ 818 FEe s
e PAZ
_ bonZm DAY
SELF-CHECK RO ~— 240 BYTES _.‘;> |3t pan
: ' Sk e et~ PSR
AN —(REYTES w :@) S g fe % g-q—a»ﬁasfsm
= : B0 pete T EBREND
g 3
CRU | POTAR
mmﬁé’g couTRoL | ] ‘ﬁg fm (P mwi;
T (s i | e
TP FENIGTERS i‘ﬁ 18| & leo roamn
' p < iz
NBDDOEND ) D
- GUNTNTION CO0E FERETER | 113 ] 8 (A1 (1817 6] v » gy -
1 ‘ - _“u———@ 8| § feg— poumonr
Vop — . !
e B2 | -————-———i§
gzg; » o ogggfg%ﬁ 5. DvoE | B alon :;Z’%‘:’ . Lt Tome
CAPTURE/COMPARE
A TIMER 3 TLNP
< yiciboe xi 'f
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MDT10P74
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IL IC Céng dao
ULN 2003 / ULN2004 / 1.B1234

IN 1 ouT 1
IN 2 ouT 2
™3 out 3
N 4 out 4
N5 out §
N 6 outT &
.7 lie out 7
GND %9 §iE s DiooEs

‘ e OOUT
O~ _‘{:_-—K b 1% Q..n;{»-{.:f

ig
g
oo o e e

1
1
X i
§
= o e +- i
EACH DRIVER wio 5~ 38Y L —M
Ef

. ACH DRVER
Series ULN-2001A Series ULN-2002A
{each driver) {each driver)
Pl COM -G com
2740 Ot 0550 - OouT
1 T N i
i B s i s —K
| ! &
250 3k A Jkf
; % E."?] : 3 7.2k0 :
3 i
b g = —— +- Lo - —— —— o
EACH DRIVER mm  5-138% £ACH DRIVER w5297
Series ULN-2003A : Series ULN-2004A
{each driver) {each driver)
A’ e /3
Ciu tric cda 1 trong 7 cong ddo
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TC4069UBP/UBF/UBFN/UBFT
TOSHIBA CMOS DIGITAL INTEGRATED CIRCUIT SILICON MONOLITHIC

TC4069UBP, TC4069UBF, TC4069UBFN, TC4069UBET

{Note) The JEDEC SOP (FN) is not available in
TCA069UB HEX INVERTER Japan.

TC4069UB contains six circuits of inverters. Since the
internal circuit is composed of a single stage inverter, this is
suitable for the applications of CR oscillator circuits, erystal
oscillator circuits and linear amplifiers in addition to its

-

application as inverters. 1 }I j
Because of one stage gate configuration, the propagation time !

P (DIP14-P-300-2.54) F(SOP14-P-300-1.27)
has been reduced.

Weight : 0.96g (Typ.) Weight : 0.18g (Typ.)

< A
1

FN (SOL14-P-1 50-1.27) FT (TSS0P14-P-0044-0.65)
Weight : 0.12g (Typ.) Weight: 0.06g {Typ.)

MAXIMUM RATINGS PIN ASSIGNMENT
CHARACTERISTIC SYMBOL RATING UNIT ~

DC Supply Voltage Voo Vss = 0.5~Ves + 20 v "1 Ha-
Input Vol’caqe VIN VSS—O.S“‘VDD-}'O.S V .

: 01 2 13 16
Output Voltage Vour Vss — 0.5~V + 0.5 v E ]
DC Input Current in +10 mA 12 3[] {12 06
Power Dissipation Po 300 (DIP) / 180 (3GIC) | mW 02 a[] (11115
Operating Al c g
Temperature Range Topr —40~85 c 13 SE %10 05
Storage Temperature T 6 o 038 9 14

X -65~150 C

Range 9 Ves 70 le o4
CIRCUIT DIAGRAM

(TOP VIEW)
1/6 TC4059UB .

Vpp

frk
-

Vss

INPUT

TC 4069 / 74 HCO4 Cong dio thi¥ng giin trone mach tao tin hiéu mdc niéc (phao nwde)
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M54566P
. — o
N1 [T} So—118 —01
Nz [Z] :{>c 18] —02
iN3— [3}—q>o—114] +03
INPUT | iNg—> [A}—dq>e——{T3 504 [ OUTPUT
5 (5] =D¢ 2] =05
ING— [B}—d >o—{TT] —06
| IN7— [T—d>o—10 07 |
GND [B] 8] Vee
" Voo
R |
& 20K
[ . -
INPUT Gt} 27K =0 OUTPUT
8i : |
et
272K %
T 3K |
ANy b3 GND

Cau triic cla 1 trong 7 ¢dng dio

I iC Reset
IC reset dang nhu Transistor ki€u v6 TO92
KIA7045/T600. . .vv

+5v © »> Reset
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TA8000S / TA8000F

TABQOOS

e

Voo

Vrei
WATCHDOG TIMER

G
=t
27
o
3§ 13 7 g
5 & 72 A [e
o L S
- . G i
L)
1

@ G ® @ ©

Veo GND AR RESET T

<K
TABOOOF
R———-
@ @& @
Al NC RESET
TABOOOS/F
12y (4 ) & {5) 7 @ (19
| ) @ W e © @O & @
S c} » RESET
3 470pF §§ b K
? ¢ 1 O Vreg
RT
o + . s
:5 © ; 2; +? Cr
- b v O GND
Mach Wng dung Dile' A& anto ReSET dgim mai ndy

ian A [£0 e e Vi mdl esn
7//6‘&}'), Qu Abpn iNC Gluia Ve i coyg
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IV.IC Op Amp

IR9393
OUT (2)[7] 8]vee
IN@)[2hH 4 7]ouT (2)
+IN 2)[3 — 6]-IN (2)
GND [4] 5]+IN (2)
BA10393
BA10393 / BA10393F BA10393N

N/
-1 {2 A 7 | outz

2ch

+INT § 83— + — I——& —IN2

Vee E 3 +IN2
V. IC Ngudn
BP5045 ( IC én 4p Step Down)
BP5045
i 3 &5 7 10 12 :
. g
eneen _300V 1 OOIZW D1
-12v.«———¢ Coil M Ph 2
C2== C1 I 220vAC
C3 zZZ + “
|
100/10v |* 104 10/450v
Jp & D
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MA 2830/ MA 8000 (IC 8n 4p switching)

STR10006 (IC 6n 4p switching)

C4621
X/
A1015
C1815 g
5o 7N\ )
6.2v 470
AMN——0
1
27 560
O (@] O
4 2 3

BM02-QT7.3/2 Ngay higu luc : 15/9/2009 Trang 96




Tai liéu gidng day mén: stra chita board mach méy lanh ning cao Khoa: k§ Thuat lanh

VI. IC Opto Coupler

TLP 151/ TLP 521-1

- FLP 521-2 TLP 521-4
ke
B AV
[2]
E;
E e
:

—/

y

o] [of [ [=]

Ed
Exd

[l [ [o] [o] o] [o] [+] [-]

ENa:
e

B

JER

13

2

ERERENER

BMO02-QT7.3/2 Ngay hi&u lyc : 15/9/2009

Trang 97

‘////J/f/



Tai liéu giang day mén: stra chita board mach may lanh ning cao Khoa: k¥ Thuit lanh

TLP 541G TLP 542G
o _;Q; G B
B 5[ & 1
| Utk g(ls
o ]

PC 853

‘?Z/‘;ﬂ

=]
—W\—
L]

PC921/ PC922 / PS9634

X ‘il
® M| e
@ I Ml

BM02-QT7.3/2 Ngay hiéu lyc : 15/9/2009 Trang 98



Tai liéu gidng day mon: stra chita board mach may lanh ning cao

Khoa: k¥ Thuit lanh

VIL IC Nhé

OPIN CONFIGURATIONS

VCC R/B WG GND

N I A N

BR 90190

WC GND DO DI
(N I X I B

J

1

| N )

CsS SK DI DO

BRO0G10—W:DIP8

OTERMINAL FUNCTION

e

S| | - -

R/E VCC CS SK

BROO1OFV—W:SSOPS
BRO0O1OF—W:SOP8

Fig=3 Pin Configurations

VGC R/E WC GND
fo i

CS SK DI DO

BROC1ORFVM—W:MSOPS8
BROUTORFV—W:S80P8

Terminal IN/OUT Function
VCC - Power Supply
GND - Ground (GV)
cs INPUT Chip Seleot Input
ER‘ INPUT - Serial Data Clock Input
DI INPUT Serial Da-;;a Input (Op cede, add.ress)
DO OUTPUT Serial Date Output
we INPUT Write Control Input
R/B OUTPUT READY/BUSY Status Output

BM02-QT7.372
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MICRocHE
1K/2K/4K 5.0V I2C"" Serial EEPROMS

FEATURES PACKAGETYPES
* Low power CMOS technalogy DIP ~
= Hardware write protect : AO[}1 8[ Jvee
= Two wire serial interface bus, [2C* compatible A1 E 2 R 7 DWP*
° 5.0V only operation Qgga
¢ Self-timed write cycle (including auto-erase) A2[]3 E83 s6[]scL
= Page-write buffer
> 1ms write cycle time for single byte Vss[]4 5[ ]sDA
1,000,000 Erase/Write cycles guarantesd
= Data retention >200 years 8-lead ~
* 8-pin DIP/SOIC packages SQIC a1 8™ vee
* Available for extended temperature ranges
NN %
- Commercial (C): 0°C to +70°C A2 3585 Tawe
- Industrial (I): -40°C to  +85°C gEg=
- Automotive (E):  -40°C to +125°C A3 B35 6 gaL
DESCRIPTION vss[|4 S spA
The Microchip Technology Inc. 24C01A/02A/04A is a 14-lead 7
.1K/2K/4K bit Electrically Erasabie PRQM. Thg devi‘ce SC;IC ne C1 14 T ne
Is organized as shown, with a standard two wire serial s 13
interface. Advanced CMOS technology allows a signif- Ao ] L] vee
icant reduction in power over NMOS serial devices. A a3 NN 27 wp
special feature in the 24C02A and 24C04A provides 4 Q08 4
hardware write protection for the upper half of the block. Ne ] ERS NG
The 24C01A and 24C02A have a page write capability prCds 277 10 ™ scL
of two bytes and the 24C04A has a page length of eight
bytes. Up to eight 24CO1A or 24C02A devices and up vss [ 6 911 spa
to four 24C04A devices may be conniacted to the same NG 7 8 NC
two wire bus. L :"j
This device offers fast {1ms) byte write and " "TEST" pin in 24C01A
extended (-40°C to 125°C) temparature operation. It
is recommended that all other applications use BLOCK DIAGRAM
Microchip’s 24LCXXEB. [
74 -
__ 24C01A | 240024 24C04A Voo b= g;;aer Vep RAN Amp
Organization 128x8 | 258x8 | 2x256x8 Vss = (FIFO) A
Write Protect None 0380-0FF 100-1FF —>1 5
~pl Data Reg.
Page Write 2Bytes | 2Bytes 8 Bytes
Buffer Memory
SDA = B: l SFaveAddr. ] Array
A
oL — CLDOT;,":’ | Increment A8
AD A1 AZ WP

1’C is a trademark of Philips Corporation
RERE A

© 1996 Micrachip Technology Inc. DS11183D-page 1
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MicrDoHIER

,‘

2,

e

93C06/46

=+

{

256 Bit/1K 5.0V CMOS Serial EEPROM

FEATURES

° Low power CMOS technaology
16 bit rmemory organization
- 6 x 16 bit organization (33C06)
- B4 x 16 bit organization (93C46)
Single 5 volt only operation
Self-timed ERASE and WRITE cycles
Automatic ERASE before WRITE
Power on/off data protection circuitry
1,000,000 ERASE/WRITE cycles guaranteed
Data Retention > 40 years
8-pin DIP or SOIC package
o Available for extended temperature ranges:
- Commercial: 0°C 0 +70°C
- Industrial: 40°C t0 +85°C
- Automotive: 40°C to  +125°C
» 2 ms program cycle time

DESCRIPTION

The Microchip Technology Inc. 93C06/46 family of
Serlal Electrically Erasable PROMs are configured in a
%16 organization. Advanced CMOS technology makes
thase devices ideal for low-power non-volatile memory
apolications. The 93C06/46 Is available in the standard
g-pin DIP and surface mount SOIC packages. The
93046 comes as SOIC only.

Thase devices offer fast (1 ms) byte write and extended
{40 1o +125°C) temperature operation. It is recom-
mendad that all other applications use Microchip’s
93L44,

°

©

L]

v

u

)

@

@

D 1005 Witsachip Technalogy tne.

PACKAGETYPE
falls) T
s [+ 8 [ Ves
o 2 ge 7[dNe
pi[}a § § s [ NG
po [4 511 Ves
SOIC )
cs]1 8177 vee
CLK[ﬁ 2 g 7 ::‘ NC
g3
Dl E: 3 R 6 ::] NC
DOE: 4 § :] Vss
J
NG ]! 8 NG
VCCE:: 2 § 7 :j Vss
cs3 & 6 Do
CLK{T14 s{"ol
BLOCK DIAGRAM
Voo Vss
MEMORY ADDRESS
ARRAY DECODER
EE
u :

cg —> LoGic

MODE
DECODE

CLOCK
GENERATOR

DS11179B-page 4-31
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VIIL IC Biéu khién téc d6 quat

BX7808 / BX7809 / BX 7866

Khoa: k¥ Thuét lanh

O e
43k£ 39“% L
—ANN——p
db———< R § *
0 1k 1

®

ez

G S 10k
_ ’ AN— ¢— W
220
51k
S 22k
51k
—AN—0

33k
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< O O« O < O Q0T = < «d O < <& T 0O < O = O < 0.0
1 - i o | L 't [ Tl i 1 | T
O ™~ 0 < vV \O <t n e vy \O T~ ¢co < WV O v \O ™~ 6789m
=
«©
=
N4
Q O 0 .0 g © 0O < © 0 <c <O o [ N« B S <o O O Q O 8- o«
| (| o o | . ol o 1 T | A |
——~ N N < — N N — N N — N N <k — N N — NNt - NN < n
= N 40} < [g) \& ~
. . =t =t
\m \mm \m \m \mm Vo] Plss|
=] o £ = == = <]
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Tai li¢u tham khdio

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

7

Ky theat dién lanh

Nguyén Vin Tai Nha xuit bdn Pai hoc Qudc gia TP. H5 Chi Minh nim 2003
Toshiba Air conditional Service Manual (pdf)

Toshiba Carrier corporation

Panasonic Air conditional Service Manual (pdf)
Panasonic corporation

Sharp Air conditional Service Manual (pdf)

Sharp corportion

Sanyoe Air conditional Technical & Service Manual (pdf)
SANYO service company '

Toshiba washing machine Service Manual (pdf)

Toshiba Carrier corporation

LG washing machine Service Manual (pdf)
http://www .lgservice.com
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MUC LUC

BAI 1: NGUYEN TAC HOAT PONG CUA MAY LANH INVERTER .....ooooveeeirreoerrrrr 2
L SO A0 KRBT evereioeeieeieieie ettt 2
1. SO A0 KhOi BEN AAN JANN. ¢vieeeeeeeee ettt ettt ea et et easeaeeaeeeeaese s easaneenea 2

2. S0 A0 KNG1 DEN QAT NOTIE. ..vvveeeeeveteeceee ettt ettt ee et et ess st s e ss s ses b ses e s e eaee 3

3. PAN 1Ch SO G0 KNBi.vuvveviieiveirieieieiieeees ettt sttt eae et ens s eaeanaes 4
4.Chitc nang ctia Board dan 1anh: ...oo.eeoeeiocienieee et e 5
5.Chtc ndng clia Board dan nong: ........cceeeeeeeeeee SRRSO PTURURUR OO UOPPPPPU 5

II. U va khuyét diém ciia Mdy lanh INVERTER 50 v&i mdy lanh MONO...........cc.cooeeeeeeivieiineieeieeee. 6
III. Linh kién cong sudt tich hop ( Intelligent Power Module = IPM ).......coooeeeeevieieniniincnreeeceeneanes 6
1. C#u tric Transistor ghép Darlington 1021 17 ChAN......cveverirricieeeeccteeceeneeee 6

2. CAu tric Transistor ghép Darlington 1081 15 ChAn......cccoueeeinieciiiininiciecceee e 7

3. Cau triic Transistor ghép Darlington 10ai 11 ChaAn......ccveiiieeiieiiiienieeeeccceee e 8

4, CAUIGC IGBT 1081 11 CHANL woveeeeee ettt e ee et seeeene e eeaaeesseeseeneensenseensenns 9
4. CAUtrGC IGBT 1021 11 CRATL veveeeeeceeceeeeeees et ettt e et eveevaeesaeeteeseseesenseeneensensan 10

5. C&u tric MOSFET cdng suit 3 pha 10ai 15 ChAN ...cceeeuiiieiicieieiceee e 12
IV. Van tiét luu dien tit (Electronic Expansion Valve = EXV).....c.cccieiiieieneeeesieenicnreesseeee e 13
TUCHT EBO 1vtieveieteeeete e eiee s et see s et ese s et eas s eseasess b s aseesesses e s essasesess e e s ese e embeneebe e ebebeseeentanan .13
2.Nguyén 1y hoat dong ....................................................................................................... 13
BAI2: MACH NGUON ON AP SWITCHING ..ooovvveooeeeeeoeee oo seeeeseseeeeseeesesseeeesessseeees 16
L MACH OGP FUYETL IR ..ottt ettt ettt sa et eb e 16
1.Mach 80 4D tUYED tIN.....cuvuieiceeeeeceeeeceeee ettt ns st seseee b sses s aeses 16

2. U1 VA KNUYET GIEIMN: co.vvieeeeeeeeetee ettt ettt b st ses e eeeeees 16
II. Nguyén 1y hoat dong ciia mach 07 AP SWILCRING ....vuevevueurreeererereeeeisieeerecie et sesetseiess s csesseae 17
1.S0 A0 KhBi.uevevereerreeereeieeeeene, e eettteereeeetesereeeabaeaeeateeaan et e e e nte e e e nae e e e baeeenteenaneseaareas 17

2. Nguy€n 1y Doat GONEZ ....cevviiiiiiriiiiiiiiieiiitiiet e 17

3. U VA KDUYEL GIEIM ..ottt eeeee 17
III. Mach 6n dp switching thuong gdp trong board mach INVERTER..........ccccovvevincccnieneeieieneaenns 18
1.Mach nguén Switching cho quat dan lanh trong cdc board National: ......cccceevveeereiineee. 18

2. Mach &n 4p xung tao 4 nguon dlen ap phan cyc cho IGBT , +12v va +5V.cccieiivnneenn. 19
BAI3: PHUONG PHAP CHUYEN 13700 1L €1 (00 U 24
I Khdi mach nguodn trong board mach dan néng mdy lanh INVERTER..........cccccocevviciviciienninncecnns 24
1. Kiéu 1: -Diéu khién t6c d6 quat VAC bing ti€p diEm r1e ..oovvveeerrcererieeeeeeveieenes 24

2. Kiéu 2: Bidu khién t6c @6 quat VAC bing xung va linh kién cdng suét SSR............... 25

3. Kiéu 3: Piéu khién t6c dd quat VDC biing mach ngudn SWitching.........ccecevvevruereerenenes 26

II. Phuong phdp chuyén d6i ngudn 110VAC SANg 220VAC .......c.cueecemninierncrinieieeeieenesescescisssaenns 27
1. G4n thém bién 4p cong suit 16n 220vAC/100vAC — 10A bEn NZOA ..eevuvecervencceccacnen 27

2. Cai tao mach ndn dién va gin thém bi&n 4p cong sudt nhd 220v/100v tai dan néng ... 27
II1. Thyc hién chuyen AOTTGUOT .ottt ettt 29

1. Mach n#n dién ting d6i dién 4p thudng gip trong cdc may chay v6i ngudn 100vAC...26
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2. Cditao mach ndn dién d€ chay v6i ngudn 220VAC....ooooo 29

3. Chuyén ddi ngudn board dan lanh National............oooooovoo 27

4. Chuyén d8i ngudn board dan lanh Mitsubishi..........oooooviviiiniieeeeeeee 32

5. Cach ddu day cho quat dan lanh 110VAC chay v6i ngudn 220VAC ...oeoeeeree 34

BAI 4: PHUGNG PHAP CHUYEN pOI INVERTER SANG MONO ..o, 37

L NGUYEn tdc MOC MONO...............cooeeemmreeeeeeeseee oo oo oo 37

1L Phitong phAp MEC MONO...............coveeeeereeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee oo 37

1.Mach trl hodn thdi gian diing cho Viéc mOC MONO vvveveeoevoooo 37

2. Mach tr1 ho#n thdi gian ¢6 thém chitc nang ty dong Sn dinh nhiét do ..o 38

3. Cong viéc chuan bi thie hién mée MONO .....oo.oovooooooe 38

HI.Cdch ddu déay cho may 1éN 3 pha ch@y VOI BGUOTL 1 PR ... 43

BAI 5: PHUONG PHAP SUA CHUA BOARD MACH INVERTER ..o 46

1. 80 do board mach mdy lanh Inverter NATIONAL. ..........ooovoooooooooeooooooooooooooooo 46

1. So d6 dau day khdi dan lanh Inverter Panasonic CS-S12GKH...........ovovoooooo 46

2. S0 dd dau day khdi dan néng Inverter Panasonic CS-S12GKH..........oooovvvovvooo 47

I1. So d6 ddu day may lanh Inverter TOSHIBA. ........c........coooeeooeeeeeeeeseeeeeeseeeeeoeoeoeoeeooo 50

HI. So db board mach mdy lanh Inverter TOSHIBA.........oooov..oooooooeoooeooooooooooooooooooo 55

IV. S0 do board mach mdy lanh SHARP..........ooeoooooo e e——— Error! Bookmark not defined.

V.Phutong phdp sita chita Board mach méy lgnh Inverter..............oooomooooooooooo 57

1.Mdy lanh khong khdi dOng QUGC........veeoeeoeeeeeeooooo 57

2. Quat dan lanh KhOng qUAY.....c.evuevervreeeeoeeeeeeeeeeeeeeeeoeeooooooo 57

3.Bd0 161 mat k&t n81 dif HEU (AALA) cvvvvvveeeeeeeeeeeeeeeeeeeeeeoeoeoeooeoeooooooooo 58

4.Board dan nong khong hoat ONE ..........o..ovueveeveeeireooeooeoooooooooo 59

5.M4y nén hoat ddong du’dc MOt IGC 101 AURE TAY oo 59

VM DGO U001 60

1. Ma béo 16i board may lanh INVERTER NATIONAL ..o 60

2. M3 bdo 16i may lanh INVERTER SANYO ....ooiuiiiiiiiiieeeeoeeeeeeoeeeeoeooooooooooo 61

BAI 6: NGUYEN TAC HOAT BONG CUA BOARD MAY GIAT oo 63

L Trinh tw ho@t AONg CliG MAY Gt .e..cvereeereererreeeeeeeeee oo oo 63

1I. So do board mach mdy gzat ............................................................................................................. 64

BAI 7: PHUONG PHAP SUA CHUA BOARD MACH MAY GIAT ..o, 71

L. Cdc kho'i mach thuong gap trong board mach may GBI it 71

L TG T OO 71

2. Khoi mach cdm bi€n mitc nudc (Phao NUGC) ...coueuinierieaeee e 72

3. Mach dién phao nu6¢ LC 1081 2 AAY wvvvvvveeeeeeceeeeeeeeeoeeeeoeooooooooooo 72

4. Mach di€én phao nudc LC 1081 3 dAY ...vveeeveoeeeeeeeeoeoeooeooeooooooooooo 73

5. KhOi Mach CONZ SUAT ...vuuveverriveaeeeeeseeeeeeeeeee oo 74

II. Cdc pan thuong gap ........uceeeeeeeeceeceeseeeeevenn. ettt e e e e e s et e e e e e e e e aeeaaaan 74

THMG BAO 10 ..o eseeasaiantaanansasansasnnas 75

PHU LUC: IC BOARD MACH ... e e 79

LAIC Vi QUEU KRR 80

ILJC CONG BAOcvvvvrri oo eeeoeoeeeeeeeeoeoooeoeoo 91
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111 IC Reset

.......................................................................................................................................... 93
IV. IC Op AMpP.ccceccaneecviciiinnnnnnnnnn. R 95
Vo JC INGUOTL ..ttt bbb 95 .
VI IC OPtO COUPLET ettt ettt b 97
VI JC NG e eeeeeeeeeeeeeeeeeeeee et e e saasssae s asaaa e s et e e et s e s e e te et ae s s s s s s s e s an s b s b e b b e s as e s e s s e e e eesesasesena s e ass 99
VIIL IC Pidut kil t0C dD QUAL......ovveveeeeeeeeiereeeeieieeessisisis st 102
DAp 40 A hoi trie NEZHIBIN ..c...cveeieiiicieci s 103
T LW tham KBAO....ociieieiie et 100
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