' h":»n A l‘w@n , ) 209 .2 , . oo
ﬁ’ o % Sy Cach diém test dé kiém tra truoc khi chay Class-D Amplifier D2K Pro

LINH KIEN THAO MAY . COM
s . . . R ) ~ . , , Dual Feedback | 1
Trong bai nay, minh sé thyc hién mot bai huwong dan vé cac diém kiém tra truoc khi lap dat

mosfet trén am ly cong suat phan hoi kép Class D D2K Pro . Nhiing diém ki€m tra nay
sé giup ban dé dang lap rdp am ly Class-D hon, minh sé giai thich truc ti€p d€ ban lap rép
am ly nay dé no cé thé hoat dong toi wu va khong cé céc ki thuat nao trén céch bé tri PCB
sao cho giéng véi minh. d& lap rdp. Va day la cach kiém tra va xem so qua dang séng dién 4p
va tin hiéu. Pay chi la diém kiém tra dé lap rdp thanh cong class-d trwdc khi cai dat
mosfet. Néu mot &m ly Class-d bi hw thi cé thé lam duwoc diéu nay, nhung néu cé mot 4m ly
Class-D bi hu hu, truéc tién can phai hi€u ré vé dién 4p va dang séng tin hiéu, dé cé thé tim
ra linh kién nao bi huw hu. . Va nhitng tinh nang nao dwoc nhing trong class-d thi né cling
phai duoc hiéu ro.

Hay bat dau bai kiém tra diém am ly phan hoi kép Class-D D2K Pro

D6i voi cdc cong cu do lwong, hay chuén bi mot may hién séng , ban c6 thé sit dung DSO
hoac analog, dong ho van nang c6 mdy hién séng hoac ban ciing c6 thé st dung may hién
séng nhw DS0138, dé kiém tra tin hiéu &m thanh va séng vudéng van cé thé mac du khong
rat chinh xac.
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Chuan bi PSU, do6i voi PSU dién ap chinh cé thé dung dién ap 60-90VDC CT, sau do lap

dién 4p nguoén chinh, ding dé€ nguoc lai lap cuc + - va GND.

“+LinhKienThaoMay. Com
Zalo: 0380937723
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Lap dat dién ap cung cap phan cuc 12V, d6i véi dién ap cung cap phan cuc ban co thé su
dung thémNguén xung SMPS, hoéac cling cé thé tach ra, nhung dién ap 12V (-) nay khong
noi dat, vi né duoc két noi véi dién ap (-) cua ngudn cung cap chinh.

Cam cép dau vao, dau vao cé thé st dung unbalance 2 & 1. sau d6 lap chiét ap vao, st dung
chiét 4p 10K ohm. Pat chiét 4p & bén phai (hoac két ndi 3 va 2 tai 6 cam POT10K / U15), dé
sau d6 dau vao di truc ti€p vao mach Op-Amp. Va bo gidi han cé thé duoc théo ra trudc hodc
b6 gidi han bi tat.

D6i v6i dau vao, minh st dung bd tao am thanh, d6i véi nhitng nguoi khong c6 né, ban cé thé
stt dung d4u ra am thanh tir dién thoai di dong / PC bang tng dung tao tan sé am thanh hoac
néu ban khéng muén tai xuéng, ban cé thé st dung truc tuyén may phat &m thanh.
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Kiém tra dien ap nguon di vao mach

Chuan bi mot von ké, sau d6 bat nguodn dién, led OCP sé sang trong chéc 1at, dong thoi la
led bao vé, néu led bao vé tat thi ro le sé hoat dong.

Doi véi cai dat hoat dong ro le cé thé thay thé C31, gid tri cang lon thi thoi gian st dung
cang lau va hién twong hu ro le cling vay.

bén LED BOOTSTRAP LED mau xanh lam phai séng néu né khong séng. Thong thuong, cé
mot doan ngan trong IC Logic, IC IR2110 va cuc Totem cua Transistor. hodc ban ciling c6
thé kiém tra R6, va ciing c6 thé kiém tra dién 4p 12V, kiém tra diode bootstrap, D2 D3 va
dién trd R31. c6 thé mot cai gl d6 da bi vo.

Truéce tién, hay kiém tra xem dién &p cung cap chinh da vao hay chua, c6 thé kiém tra phich
cam A-va-trugce truc ti€p sau cau chi + va -, n6 doc 183VDC + - cho (+) gnd va (-) gnd
khoang 91,7VDC, vi vay ban c6 thé dam bao dién &p cung cép chinh da dwoc nhép.

Tiép theo, minh kiém tra dién 4p cung cdp OpAmp, cu thé la dién tré shunt R. R shunt &m
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hoac nong la binh thuwong, minh kiém tra dién ap sau shunt R. Cam Ano min vao gnd va +

vao R la phan +, dién ap ghi 12.1V nén binh thuong.

Sau d6, phan min, l1at phich cam + sang GND va min thanh R d6ng phan min, va né doc
12,2V, diéu nay cling binh thuong. Doi véi dién ap binh thuong la khoang 11-12,2V, néu dudi
murc d6 hoac khong cé dién 4p thi kiém tra dau tién 1a shunt R, gid tri c6 bi kéo cang hay bi
dat khong, sau d6 kiém tra diode Zener D9 D8, kiém tra dién ap khong. IC opamp, néu
khoéng c6 IC opamp dién &p van binh thuong, khi vao IC nguén dién ap tut nhiéu hoac bi mat
thi c6 thé xac dinh chac chan la IC d6 da bi hu.

Kiém tra truc tiép chén IC, d6i véi IC opamp kép Inbal. Pién &p -12V néi dat la chan 4, +
12V tiép dat la chan 8, néu khong c6 dién ap trén chén IC nay, ban cé thé théo ic ra trudc
roi kiém tra lai, néu van khong c6 dién &p thi kiém tra R99 va R100 du bi kéo cang hay bi
dit. Néu khong cé ic ma c6 dién 4p la 12V, va néu cap cho ic ma dién 4p bi mat thi c6 thé
chac chan la do ic bi hu,

Tiép tuc kiém tra dién ap tai chan IC so sénh TLO71 xem dién &p + l1a & chan 7 vi IC nay la

opamp don. Va dién ap min & chan 4. Dién &p binh thwong trong khoang 11-12V dén gnd,

néu khéng cé dién ap ban c6 thé thir nhw IC Inbal trude do. R duoc kiém tra & R30 va R31.
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Néu 6n thi minh ki€ém tra dién &p VCC trén chan IC logic, d€ ki€ém tra dién ap VCC thi cam
con noi vao nguodn dién 4p min ctia nguon chinh. nhw minh d& néi truée dé dién ap cung cép
- chinh la giéng nhw ngudn cung cap min.Sau dé cam chan chit A hoac 16 vao ic logic. Va n6
ghi 12,9VDC, va dién &p binh thuwong c6 thé la 10-15VDC, nhung 12-13VDC duoc khuyén
nghi. Néu khong cé dién 4p, ban c6 thé kiém tra diode D2, xem né cé bi hw hay khong va
duwong dan di qua no.

Néu da cé dién 4p thi kiém tra dién &p VCC & chan IR2110, kiém tra chan 3 va chan 9, dién
ap giong voi dién ap Logic VCC, d6i véi chan 3, néu khong cé dién ap ban cé thé kiém tra
R1, thuong 1a hw. va kiém tra cling c6 thé la mot dong bi hu.

Kiém tra bang cach nhin vao séng tin hiéu

Néu c6 dién &p, thi minh sé ki€m tra né bang céach dwa dau vao am thanh bang cach st dung
b0 tao am thanh, dat tan s6 cua bd tao am thanh & 100Hz va bién do 1Vpp. Hoac thiét lap
nd, né c6 thé la 20Hz-20kHz, néu ban st dung dién thoai di dong / PC, ban c6 thé dat am
lwong cao nhat.

Sau do, d€ xem tin hiéu, minh s dung mdy hién séng, dat Thoi gian / Div clia méy hién séng
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0 1mS va V / div 0 5V / Div. boi voi Thoi gian / div co thé duwoc diéu chinh theo tan so6 cua

dau vao Am thanh. Vi du: 1khz cé thé duoc dat thanh 500nS time / div.

Lan kiém tra dau tién, hay chac chan rang dau vao da dwoc nhéap, né cé thé duoc kiém tra
trén R44 sau d6 mot song hinh sin sé phét ra giong nhw dau vao am thanh.

Sau do, ngay lap tirc kiém tra trén Pin 1 / U8 / NE5532 va dau ra van la song sin, nhung tin
hiéu da duwoc khuéch dai, né doc 5,8Vpp, d6i véi R gain, minh da tang né & mirc 33K néu 22K
cam thay it tang hon mdt chut, cai dat Gain la trén dién tréd R41, gia tri cang 16n thi d6 loi
cang 16m va nguoc lai.Néu tin hiéu chéan 1 khong ton tai hoac né van doc giong nhw tin hiéu
dau vao, c6 thé xéac dinh chac chan rang IC da bi hw hoac c6 thé kiém tra rang d6 1oi R c6
thé da lap dat sai mot dién trd nho hon vé gié tri.

Kiém tra chan 2 ctia IC so sénh TL071 / U1, tin hiéu van la séng sin giéng nhw chén 1 cua IC
Inbal U8.
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Tiép tuc dén chan dau ra 6 / U1, va n6 doc mot song vudng, cé cung tan sé voi dau vao nay
la 100Hz. Néu dau ra khong phai la séng vudng, c6 thé x4c dinh chac chan rang IC bi hu
hoac transistor Q1 bi chap.

Sau do, kiém tra co sé & Q1 hodc tai R 7 gid tri 1a 1-kilo ohm, tin hiéu tréng giéng nhw mot
song vudng v6i chan 7 t1071.Tiép tuc kiém tra dau ra collector hodc level shifter, gan dau do
vao chan anode D1 hodc diode 4148 gan Q1.

Tin hiéu sé doc am vi dau ra la tham chiéu dén dién &p - thién vi / vi vay né doc giéng nhw
dién 4p - nguon cung cap chinh xuéng dat.Vi vay ta c6 thé tdng thang dimg cho dén khi thay
duoc tin hiéu, néu bi ket / giéi han khong thay ta cé thé tang V / div 1én 10V. Néu ban thay
mot wave vuéng nhung né van chay, truée tién hday dong bo hoéa trinh kich hoat. Tan s6 nay
van doc giéng nhu dau vao & tan s6 100Hz, néu ban khong thay séng vudng nhw thé nay, cd
thé chac chan rang Q1 bi hu.
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Sau do ngay lap tic kiém tra dau vao IC logic, tai pin9 IC CD4049. Poc giéng nhu chan thu
Q1 truoc do.

Puoc réi, néu cé séng vudng & chan dau vao 9, minh hay chuyén thang dén dau vao trinh
diéu khién mosfet.

Kiém tra chan 10 va 12 ctia IC IR2110. Ca hai d4u vao high-in va low-in phai c6 séng vudng
nhw hinh dwdi day va tan s6 duoc gitt nguyén nhw tan s6 dau vao.

Pin 10 Cyan
ﬁll‘i 12 ‘lrellnw T

Néu minh chi sit dung mot dau do, minh khoéng biét dau la dau vao cao va thap, thi minh cé
thé thém 1 dau do dao dong ky nita, nd sé giong nhw hinh trén dau vao cao thap IR2110, néu
mot hodc ca hai déu khong t c6 mot séng vudng, ban cé thé chac chan rang IC logic bi hw

Hon nita, kiém tra dau ra IC IR, kiém tra ch&n 1 hodc Pau ra Thap, Diéu nay xu4t hién séng
vubng, tan s6 van giong nhw dau vao 100Hz.
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Sau do, cling kiém tra dau ra mitc cao tai chan 7 IC, hoac tai cuc &m VD1. Nhung hay dua vi
tri thdng dimg cta dao dong ky vé gifra trwéc dé né cé thé doc duoc. béi vi trude d6 minh da
nang no lén dé doc Phia thap tham chiéu vé6i dién 4p phan cuc 12V. sau d6 ra mot song
vuong nhu hinh nay ¢ trén. Séng vuoéng duoc vé thuc sy xuat hién va bién mat xuat hién va
bién mat theo tan s6 dau vao.Néu né khoéng ra nhu y thi chac la IC bi hw, hodc kiém tra
Transistor Totem Q 8 9 10 11, ¢4 thé bi chap gi do.

Tiép theo, hay kiém tra truc ti€p Cong Mosfet, sau d6 n6 xuat hién giong nhuw dau ra cua
chan IR 2110, d6i véi Mat cao va Mat thap, n6 giong véi dau ra IR2110. Mot séng hinh
vubng xuat hién véi cung tan s6 nhw dau vao, tat va ding gio sé luan phién gitta mat thap va
mat cao ctia n6.Doi véi mat thap, dat Vi tri doc cua may hién song 1én trén cung nhu
tredc. Néu khong thu dwgc sé6ng vudng nhw thé nay thi cé thé x4c dinh chac chan la
transistor cuc totem bi hw, cé thé do chap Q8-9-10-11. Ngoai ra, hay kiém tra Céng R va
diode cé thé ca hai déu bi hw. Dé xuat cho biét st dung Cong R & 1 / 2Watt. Néu mot song
vudng thoat ra khoi mosfet cong nhw hinh trén, minh c6 thé gan truc ti€p mosfet vao.

Hay cai dat mosfet, minh da cai dat truc ti€p bon cai nay, néu dé thir thi chi cé thé cai dat 2
céi truéc.minh dang st dung MOSFET 4xIRFP260N, MOSFET cé thé st dung IRFP250N,
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IRFP4227, IRFP4242, IRFP4229, hoac N-Channel Mosfet dac biét cho am ly Class-D.minh da

cai dat mosfet, hay tht kiém tra lai bang cach cai datNguon xung SMPS.
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Cam dau do cta may hién séng vao Prefilter hoac trw¢c mach LPF, may hién séng cé thé
dwoc cam & dau cudn cam.Cai dat may hién song: Time / Div 500nS va Volt / Div 50V.Dau
tién, van chiét 4p sang trai bi ket hodc trang thai tat. Sau do, bat laiNguon xung SMPS va
am ly da hoat dong, véi toc d6 PWM & 260kHz. Pé diéu chinh tdc dd, chi can thay doéi dién
tré R8.
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Va khi minh tiém dau vao, chu ky nhiém vu sé di 1én va xudng cung véi dau vao, vi vay am ly
nay dang hoat dong binh thuong. Piéu nay cling chimg minh rang a4m ly class-d an toan ma
khong can dau vao cua loa.Vay la am ly da hoat dong, sau nay chi can diéu chinh téc do
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PWM va LPF, néu ban dung téc do6 260kHz thi cuén cam cé thé st dung 33uH véi tu dién

2.2uF 250V LPF. Néu toc d6 PWM cao hon, gia tri LPF sé bi gidm xudng, vi né anh hudng
dén dau ra PWM duw, dau ra PWM du c6 thé dwoc dat thanh 1-3Vpp T6i da.Néu st dung
Mosfet IRFP250N, IRFP4227, IRFP4242, IRFP4229 dat Cong R & 220hm, Céng R = R2, R3,
R63, R65.D€ xem Ripple PWM & dau ra, ban cé thé st dung méy hién séng, gan dau do vao
dau ra, dau ra trong khong tai va dau vao ciing phai bang 0, dat V / Div 500mV-2V. dé gon
song PWM c6 thé nhin thay ro rang.Sau dd, cai dat DCO trén trimpot DCO R40, cai dat
giong nhw d6i véi cac am ly 16p khac chang han nhw 16p AB. dat & OmV.Va am ly da s&n sang,
ban chi can kiém tra nd bang céch st dung loa. D€ nghe giong néi ctia anh &y va c6 thé xem
video nay:Am thanh réat t6t, sach sé va rat manh mé. Cé thé duoc st dung cho Loa siéu tram
1én dén 2 ohms, hoac ciing c6 thé duoc st dung cho loa tram va loa trung. Va 4m ly nay cé
thé tao ra hang nghin watt.Néu cé diéu gi khong ré rang, ban cé thé héi trong phan binh
luan.Tai xuéngSo do tuong tw nhw Phan hoi kép D2K Pro dwoc gan nhan PCBam ly
cong suat D2K PRO PCB phan héi kép

Cac bai viét tuong tu:

1. ACBEL E2 POWER470 - kich khéng 1én, kiém tra ddy mau tim khéng cé 5v, kiém tra

cau chi thi bi dit. minh thay cau chi méi vao cling bi ditt, mong cac pro co y kién chi
gido. cam on

2. amly 8 so (4 so 1 vé)tdi hom trudc hat binh thuong kéo dai vai tiéng ok,,séang hom sau
troi am khdch bat mdy ko ¢ nghe dc j,, . khdch say cu dé vai phiit,,.lic sau em 1én kiém
tra BA om ndng,,.ro le ko ddng, fuse ko nd cho) - em sitta con nay tinh ra dc 1
thdang,.nha ong nay hay hdt ho karaoke,,,lan truéc cing chét cong suat dut fuse,.ro le
ko ddéng,,.thay cling dung loai cau chi ampe va céng suat,,,1an d6 cling hdt binh thuong
hoém sau troi am la chét cong suét no fuse

3. am ly pro 468a - chdy 1 bén cong suat chdy tré 150om 0.5 w thdo do tran tadng thic
khong hw .thédo b 4 con so ra ngoai cam dién role hut twéng ngon &n cam so vao thi ct
chéy tré 150 om kiém tra 14 i so khéng hw mong céc ban gitp d&

4. Amply califor pro 955- 4 so 2 con d718,2conb688 - Bat nquon chdy 2con trd 150 &
truéc d718 dau tién va trude b688 thir 3

5. Cach khac phuc 16i. 1:khong stand by dwoc 2:stand by sau 2-5s thi quay tré lai man
hinh log 3:M¢ biéu tugng stand by. 4: muc system trong windows task manager chém
dung trén 20% cpu khién hiéu suét hoat dong mdy giam sit (16i 2 1a nguyén nhén co
ban) khi mac 16i nay mdy sé gap van dé vé stand by-computer sleep. - Ai dang gap
nhing 16i trén vui long lién hé voi tiny mino trén facebook

http://facebook.com/tiny.mino.3 hoac LH: 016577082380 dé dwoc hudng dén.

6. DIY Class-D Amplifier Fullbridge D2K 2500W RMS - Ban hoan thién

7. MAIN MSI 945 hoat dong binh thuong NEU gan card test main PCI ??? - Trudc may
chay binh thwong, réi né bi vay. ko biét 16i gi. Cam card test main vao chay binh
thuong a-z, Théo card ra thi nhw kiéu ko nhadn Ram, nhung ko kéu tit.

8. Main PC Gigabyte EG31M-s2 - Main PC nay minh test bang cpu pentium4 2.8ghz chay
binh thuong, nhung khi thay cpu dual core €5700 thi khong chay, mac du dong
mainboard nay ho tro dual core

9. mdy giat panasonic F70A6 16ng ding - ban ndi co phdi la thdo hdn van xa ra khéng?
minh cung dd mang cho tho chuyén sua bo ho kiém tra khong van dé gi minh vé vé
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sinh lai dac cam o bo va cho chay van vay . ban cho toi hoi dp o dau céap cho xa . khi

tranzitor chua dén. vi toi khong sia duocj bo mach buon qua

M4y sam sung 29z57 - M4y hw so dong em da thay so ¢5411 cam vao néu khéng cam
14i thi mdy chay cam lai vao huw so ngay em thay bang so ¢5144 thén to thi so khéng hw
méay khong chay cao 4p kéu tach tach. Em kiém tra 14i khéng sao thay thi cao &p
khoéng duoc kiém tra tat cd tu c so bang dong hé do tu khéng c6 con nao hw. Hom nay
cam 1én kiém tra thi mdy tu dung lai chay cao 4p réo so néng lén rat nhanh vy mon
cac anh chi gitp

sam sung 40f5500ar - chay dwgc 15phut xuat hién di€ém trang trén man hinh & gitta
giong nhu bi ché diém nhung tat di bt lai thi hét e d4 thay man mdi van bi xin moi ng
giup do

tu lanh dong tuyét. ( tu bao on) - buc gian. hét ga, minh d& 1én gian ndng riéng. va da
biét gian néng bi thung. gio* minh muén kiém tra nguyén gian lanh xem cé bi thung ko
ma minh ko nghi ra cdch nao. vi minh méi vao nghé chwa am hiéu va chua co kinh
nghiém j ca. vi cos mot tho trude dén nha khach kiém tra ci ti nay. ong tho kia phén
voi cht nha la thung gian lanh. gi minh méi kiém trd dc mdi gian néng.

Tai liéu nay duoc tai tir website: http://linhkienthaomay.com. Zalo ho tro: 0389937723


https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/may-gia%cc%a3t-panasonic-f70a6-long-dung-ba%cc%a3n-noi-co-pha%cc%89i-la-thao-ha%cc%89n-van-xa%cc%89-ra-khong-minh-cung-da%cc%83-mang-cho-tho%cc%a3-6370.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/may-gia%cc%a3t-panasonic-f70a6-long-dung-ba%cc%a3n-noi-co-pha%cc%89i-la-thao-ha%cc%89n-van-xa%cc%89-ra-khong-minh-cung-da%cc%83-mang-cho-tho%cc%a3-6370.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/may-sam-sung-29z57-may-chet-so-dong-em-da-thay-so-c5411-cam-vao-neu-khong-cam-lai-thi-may-chay-cam-lai-vao-chet-so-ngay-em-thay-bang-so-c5144-than-to-thi-so-khong-chet-may-khong-chay-c-2659.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/may-sam-sung-29z57-may-chet-so-dong-em-da-thay-so-c5411-cam-vao-neu-khong-cam-lai-thi-may-chay-cam-lai-vao-chet-so-ngay-em-thay-bang-so-c5144-than-to-thi-so-khong-chet-may-khong-chay-c-2659.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/may-sam-sung-29z57-may-chet-so-dong-em-da-thay-so-c5411-cam-vao-neu-khong-cam-lai-thi-may-chay-cam-lai-vao-chet-so-ngay-em-thay-bang-so-c5144-than-to-thi-so-khong-chet-may-khong-chay-c-2659.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/may-sam-sung-29z57-may-chet-so-dong-em-da-thay-so-c5411-cam-vao-neu-khong-cam-lai-thi-may-chay-cam-lai-vao-chet-so-ngay-em-thay-bang-so-c5144-than-to-thi-so-khong-chet-may-khong-chay-c-2659.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/may-sam-sung-29z57-may-chet-so-dong-em-da-thay-so-c5411-cam-vao-neu-khong-cam-lai-thi-may-chay-cam-lai-vao-chet-so-ngay-em-thay-bang-so-c5144-than-to-thi-so-khong-chet-may-khong-chay-c-2659.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/may-sam-sung-29z57-may-chet-so-dong-em-da-thay-so-c5411-cam-vao-neu-khong-cam-lai-thi-may-chay-cam-lai-vao-chet-so-ngay-em-thay-bang-so-c5144-than-to-thi-so-khong-chet-may-khong-chay-c-2659.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/sam-sung-40f5500ar-chay-duoc-15phut-xuat-hien-diem-trang-tren-man-hinh-o-giua-giong-nhu-bi-che-diem-nhung-tat-di-bat-lai-thi-het-e-da-thay-man-moi-van-bi-xin-moi-ng-giup-do-3224.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/sam-sung-40f5500ar-chay-duoc-15phut-xuat-hien-diem-trang-tren-man-hinh-o-giua-giong-nhu-bi-che-diem-nhung-tat-di-bat-lai-thi-het-e-da-thay-man-moi-van-bi-xin-moi-ng-giup-do-3224.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/sam-sung-40f5500ar-chay-duoc-15phut-xuat-hien-diem-trang-tren-man-hinh-o-giua-giong-nhu-bi-che-diem-nhung-tat-di-bat-lai-thi-het-e-da-thay-man-moi-van-bi-xin-moi-ng-giup-do-3224.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/tu-lanh-dong-tuyet-tu-bao-on-buc-gian-het-ga-minh-da-len-gian-nong-rieng-va-da-biet-gian-nong-bi-thung-gio-minh-muon-kiem-tra-nguyen-gian-lanh-xem-co-bi-thung-ko-ma-minh-ko-ngh-6219.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/tu-lanh-dong-tuyet-tu-bao-on-buc-gian-het-ga-minh-da-len-gian-nong-rieng-va-da-biet-gian-nong-bi-thung-gio-minh-muon-kiem-tra-nguyen-gian-lanh-xem-co-bi-thung-ko-ma-minh-ko-ngh-6219.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/tu-lanh-dong-tuyet-tu-bao-on-buc-gian-het-ga-minh-da-len-gian-nong-rieng-va-da-biet-gian-nong-bi-thung-gio-minh-muon-kiem-tra-nguyen-gian-lanh-xem-co-bi-thung-ko-ma-minh-ko-ngh-6219.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/tu-lanh-dong-tuyet-tu-bao-on-buc-gian-het-ga-minh-da-len-gian-nong-rieng-va-da-biet-gian-nong-bi-thung-gio-minh-muon-kiem-tra-nguyen-gian-lanh-xem-co-bi-thung-ko-ma-minh-ko-ngh-6219.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/tu-lanh-dong-tuyet-tu-bao-on-buc-gian-het-ga-minh-da-len-gian-nong-rieng-va-da-biet-gian-nong-bi-thung-gio-minh-muon-kiem-tra-nguyen-gian-lanh-xem-co-bi-thung-ko-ma-minh-ko-ngh-6219.html

