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Mach bao dung luong acquy 12V : Trong thé gidi hién dai, minh st dung pin trong hau
hét moi thiét bi dién tr tir dién thoai di dong cam tay, nhiét ké ky thuat so, dong ho thong
minh dén Xe dién , mdy bay, vé tinh va tham chi ca Mday bay robot duwoc st dung trén sao
Hoéa c6 pin kéo dai khoang 700 sols (ngay sao Hoa). C6 thé néi rang néu khong co su phat
minh ra céc thiét bi luu trir dién hdéa hay con goi la Pin, thi thé gi¢i nhw minh biét sé khong
ton tai. Co nhiéu loai pin khéc nhau nhw Axit-chi, Ni-Cd, Lithium-Ion, ... V6i sy ra doi cua
cong nghé, minh dang thay nhiing loai pin méi duwgc phat minh nhw Pin Li-air, Pin Lithium
thé ran, v.v. kha nang luu trit ndng lwong va pham vi nhiét do hoat déng cao. minh da thao
luan thém vé pin , cdch ching hoat dong va Mach kiém tra dung luong pin Lithium 18650 st
dung Arduino trong céc bai viét truéc ctia minh. Trong bai viét nay, minh sé tim hi€u cach
thiét ké Mach bao dung lwong acquy 12V don gian bang Op-Amp.

Mac du mutc Pin 1a mot thuét ngir khong ré rang vi minh khong thé thuc su do lwong dién
con lai trong pin trir khi minh s dung cac phép tinh va phép do phitc tap bang Hé thong
quan ly pin . Nhung trong céc ing dung don gian, minh khong cé sy xa xi ciia phuong phéap
nay vi vay minh thuwong st dung phwong phap Uéc tinh muc pin dwa trén dién ap
mach hé don gian hoat dong thuc sw hiéu qua déi véi pin Axit chi 12V vi duong cong phéng
dién cta ching gan nhu tuyén tinh tir 13,8V dén 10,1V, thuong duoc coi la giéi han cyc han
trén va dwdi ctia néd. Trwde day, minh cling da xay dung chi bdo mirc pin dya trén
Arduino va mach theo déi dién 4p nhiéu 6 , ban cling cé thé kiém tra chiing néu ban quan
tam.

Trong Project nay, minh sé thiét ké va xay dung mot chi bao mirc pin 12V véi su tro giap
cua IC LM324 dwa trén bd so sanh bon OPAMP cho phép minh st dung 4 bd so sanh dua
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trén OPAMP trén mot chip duy nhéat. minh sé do dién &p cua pin va so sanh né véi dién ap
xac dinh trudc bang céch st dung IC LM324 va diéu khién cdc dén LED dé hién thi dau ra
ma minh thdy. Hay d€ minh ngay lap titc vao nd, duoc khong?

linh kién bat budc

e IC OPAMP Quad LM324
e bén LED 4 x (P9)

« Pién tré 1 x 2,5kQ

e Dién tré 5 x 1kQ

e Dién tré 1 x 1.6kQ

« Dién tré 4 x 0,5kQ

e Gid do IC 14 chan

Vit PCB

« Bang mach duc 10

» BO han

IC OPAMP - LM324

LM324 la mot IC op-amp Quad tich hop v6i bon op-amp duwoc cdp nguon tir ngudn dién
chung. Pham vi dién 4p dau vao vi sai c6 thé bang pham vi dién 4p cung cap dién. Pién ap
bu dau vao mac dinh rat thap, c6 do 16n 2mV. Nhiét do hoat dong tir 0°C dén 70°C & mobi
truong xung quanh trong khi nhiét do méi néi téi da c6 thé 1én dén 150C. N6i chung, op-
amps cé thé thuc hién cdc phép toan va cé thé duoc st dung trong cdc cdu hinh khac nhau
nhw am ly , b theo dién ap, b so sanh, v.v. Vi vdy, bang cach st dung bon OPAMP trong
mot IC duy nhét, ban sé tiét kiém duoc khong gian va do phitc tap cua mach. N6 c6 thé duoc
cdp nguoén bang mot nguodn dién duy nhat trén dai dién ap rong tir -3V dén 32V, qua du dé
ki€ém tra mic pin 1én dén 24V trén mach nay.

CA124, CA224, CA324, LM2902 (PDIP, SOIC)

LM324 (PDIP)
TOP VIEW
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So' do Mach bao dung luwong acquy 12V
Ban c6 thé tim thdy mach hoan chinh dwoc st dung trong chi bao pin 12V bén dudi. minh

da st dung pin 9V cho muc dich minh bana trong hinh anh bén dwéi, nhung gia st né la pin
12V.

LinhKienThaoMay.Com
Talo: 0IB903TTLI

Néu ban khéng thich mach d6 hoa, ban cé thé ki€m tra hinh dnh bén dudi dé biét so do. O
day Vce va Ground la cac cuc phai duoc két noi véi duong va am cua acquy 12V tuong Ung.
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Bay gi0, minh hay tién hanh tim hi€u hoat dong ctia mach. D€ don gian, minh cé thé chia
mach dién thanh 2 phan khac nhau.

Phan dién ap tham chiéu:

Pau tién, minh can quyét dinh mitc dién 4p ndo minh muén do trong mach va ban cé thé
thiét k& mach chia dién thé dya trén dién trd ciia minh cho phu hop. Trong mach nay, D2 la
mot Diode Zener tham chiéu dwoc déanh gia 5,1V 5W vi vay n6 sé diéu chinh dau ra thanh
5,1V trén nd. C6 4 Pién trd 1k dwoc két ndi ndi ti€p trén nd véi GND d€ giam khoang 1,25V
trén moi dién trd ma minh sé st dung dé so sanh véi dién ap pin . Céc dién 4p tham chiéu
dé so sanh la khoang 5,1V, 3,75V, 2,5V va 1,25V.
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Ngoai ra, c6 mot mach phén 4p khdc ma minh sé st dung dé so sanh dién &p cua pin véi
dién ap duoc cung cap boi bo chia dién ap duoc két néi qua Zener. Bo chia dién ap nay rat
quan trong vi bang céch dinh cdu hinh gié tri cia nd, ban sé quyét dinh c4c diém dién 4p ma
ban muon thap sang cac dén LED tuwong Ung. Trong mach nay, minh da chon Dién tré 1,6k
va Pién trd 1,0k mac noi tiép dé cung cap hé s6 phan chia 2,6.

Vi vay, néu gidi han trén cua Pin la 13,8V, thi dién &p twong ing dugc cung cdp boi b chia
tiém nang sé la 13,8 / 2,6 = 5,3V 1én hon 5,1V duoc cung cap badi dién ap tham chiéu dau
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tién tir diot Zener do d6 tdt ca cac den LED sé sang néu dién ap cua pin la 12,5V tic la
khong duoc sac day hoac chua duwoc xa hét, thi dién ap twong Ung sé la 12,5/2,6 = 4,8V ¢6
nghia la né nho hon 5,1V nhung 16n hon ba dién ap tham chiéu khac nén ba den LED sé
sdng 1én va mot cai thi khong. Vi vy, bang cach nay, minh cé thé xé4c dinh pham vi dién 4p
dé chiéu sang mot dén LED riéng 1é.

B0 so sanh va Phan LED:

Trong phan nay ctia mach, minh chi diéu khién cac dén LED khéc nhau cho cac mic dién ap
khéac nhau. Vi IC LM324 la bo so sanh dua trén OPAMP nén bat ¢t khi nao dau cu6i khoéng
ddo nguoc ciia mot OPAMP cu thé & dién thé cao hon dau cudi dao, dau ra OPAMP sé duoc
kéo cao dén mirc dién &p xdp xi VCC, 1a dién ap pin trong truong hop ciia minh . O day dén
LED sé khong séng vi dién ap & ca Cuc duong va Cuc 4&m ctia dén LED déu bang nhau nén
khong c6 dong dién nao chay qua. Néu dién ap cua thiét bi dau cudi Pao nguoc cao hon dién
ap cua thiét bi dau cudi khong dao, thi dau ra cia OPAMP sé duoc kéo xudng mirc GND do
d6 den LED sé sang lén vi né cé sy chénh 1éch tiém nang gitta cadc dau cudi cta no.
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Trong mach ctia minh, minh d& két néi dau cudi khong dao ctia moi OPAMP véi dién trd 1kQ
ctia mach phéan chia tiém nang duoc két néi qua pin va cac dau cudbi Pao chiéu duwoc két noi
v6i cac muc dién dp khac nhau tir b6 chia tiém nang duoc két noi qua Zener. Vi vay, bat ci
khi nao dién 4p phéan b6 cla pin thap hon dién &p tham chiéu tuwong tng cia OPAMP dd,
Dau ra sé duoc kéo 1én cao va dén LED sé khong sang nhw da giai thich trude do.

Nhiing thach thirc va cai tién:
Tai liéu nay duoc tai tir website: http://linhkienthaomay.com. Zalo ho tro: 0389937723



il Mach bao dung luong acquy 12V sw dung op amp | 6

Day 1a mot phuong phép khd tho so va co ban dé wéc tinh dién ap cla pin va ban c6 thé stra
do6i thém dé doc pham vi dién &p theo su lya chon cta ban bang cédch thém mot dién trd bo
sung mac noi tiép voi bo chia tiém ndng duoc két noéi qua diot Zener 5.1V, bang cach nay,
ban c6 thé cé duoc dd chinh xac cao hon trén pham vi nhd hon dé ban c6 thé xac dinh nhiéu
muirc dién ap hon trong pham vi nho hon cho céac tng dung trong thé gidi thuc nhuw doéi voi
pin axit chi.

Ban cling c6 thé giao dién cac dén LED c6 mau khac nhau cho cac mitc dién &p khac nhau
va néu ban muén c6 biéu dé thanh. minh chi st dung mét LM324 duy nhét trong mach nay
dé giir cho né don gian, ban c6 thé st dung n s6 IC so sanh va véi n dién trd, mac noi tiép véi
diode Zener dién ap tham chiéu, ban c6 thé c6 bao nhiéu dién &p tham chiéu dé so sanh tluy
thich diéu nay sé lam tdng thém do chinh xac cta chi bao cua ban.
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Xay dung va kiém tra Mach bao dung luong acquy 12V

Bay gio khi minh dé& thiét ké xong mach, minh can phai ché tao né trén bang mach hoan
chinh. Néu muén, ban cling c6 thé kiém tra né trén breadboard truéc d€ xem hoat déng cta
né va gé& 16i nhimg 16i ban cé thé thay trong mach. Néu ban muén dé& rac réi khi han tat ca
céc linh kién lai véi nhau, ban ciing c6 thé thiét ké PCB clia riéng minh trén AutoCAD Eagle,
EasyEDA, Proteus ARES hodc cdc phan mém Thiét ké PCB nao khac ma ban thich.
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Vi LM324 c6 thé hoat dong trén nhiéu nguodn dién khéc nhau, tir -3V dén 32V, ban khéng
phai lo lang vé viéc cung cap cac nguon dién riéng nao cho IC LM324, vi vay minh chi st
dung moét cap Pau nai vit PCB. két ndi truc ti€p véi cac cuc cua pin va cap nguon cho toan
bd PCB. Ban c6 thé kiém tra cac mic Dién &p tir Min 5.5V dén t6i da la 15V bang cach st
dung Mach nay. minh thuc sy khuyén ban nén thém mot dién tré khac mac néi tiép trong bo
chia tiém nang trén Zener va giam pham vi dién 4p cta moi dén LED.
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Néu ban muén tang pham vi kiém tra dién 4p tir 12V 1én 24V vi LM324 c6 kha nang kiém tra
pin 1én dén 24V, ban chi can thay do6i hé s6 phan chia dién 4p cta bd chia dién 4p duoc két
noi trén pin dé lam cho ching twong dwong véi mitc dién &p cho truéc bang mach tham
chiéu Zener va dong thoi, nhan doi Pién trd dwoc két néi véi dén LED dé béo vé no khoi
dong dién cao chay qua ching.
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Cac bai viét tuong tu:

1.

w

Amly - IC Khuyech dai LA 4440M - Minh co gan Mach Amly { voi [ 1 con IC Khuyech
dai LA 4440M ] + [ 1 cai Board mach kem theo (khi mua con IC LA 4440M )]+ [1
Tam tan nhiet cho (con IC 1A 4440M nay ) } -> cam Mach Amly nay vao Lo Loa cua
Dien thoai minh thi May thay co Tin hieu I.oa vao , nhung [ I.oa cua Mach Amly na
ko co keu , phai nho L.oa co san cua Dien thoai minh moi keu duoc ; em co cung ca
Nguon DC 12V vao Mach Amly nay nhung L.oa Amly van ko keu ;

Ché mach béo acquy day hay yéu don gian

. Ché mach sac acquy 12V tu ngat cuc ky don gidn

. da em c6 con quat hoi nudc hién twong céc nut ok riéng nit nqudn ko hw hong bdm ko

tac dung,,.khi bdm nut tat ko tdc dung bam nut nay dén lesd hién thi cua cdc nut yéu
di,,,mach in dén téi mit dn thang vao vi sw ly ko qua trg,,,,.,em chua kiém tra nguon -
laoij quat nay(quat hoi nwdc) cam nguén bam nit chirc nang sé(téc do),hoac quay hoac
hen gio hoac tao dm vén binh thwong riéng nut tat ko tat dc,..nquyén ban 1a tat dc

nhung gico la ko tat dc

. Dai kin invecter 1chieu 12000. - Em c6 con diéu hoa Daikin invecter 12000btu 1 chiéu.

Khi khién dén nguén séng khoang 10 s la béo 16i. Dan lanh, dan néng ko cé dong tinh j.
An nit tets & mach dan nong thi quat va bloc chay bt. Dan lanh van béo loi. Thay mach
dan néng khac vao thi chay bt. Cé pro nao giip em ca nay v6i. BAc nao c6 mach dan
nong, lanh daikin inverter 12000 1 chieu bao giad cho em véi. Ca mach séng va mach
chet. Lh. 0969.625.829

Hudéng dan lam mach nap acquy 12v 100aH tré xudéng bang ro'le (NVT - Thai Nguyén)

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



https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/amly-ic-khuyech-dai-la-4440m-minh-co-gan-mach-amly-voi-1-con-ic-khuyech-dai-la-4440m-1-cai-board-mach-kem-theo-khi-mua-con-ic-la-4440m-1-tam-tan-nhiet-cho-con-ic-3755.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/amly-ic-khuyech-dai-la-4440m-minh-co-gan-mach-amly-voi-1-con-ic-khuyech-dai-la-4440m-1-cai-board-mach-kem-theo-khi-mua-con-ic-la-4440m-1-tam-tan-nhiet-cho-con-ic-3755.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/amly-ic-khuyech-dai-la-4440m-minh-co-gan-mach-amly-voi-1-con-ic-khuyech-dai-la-4440m-1-cai-board-mach-kem-theo-khi-mua-con-ic-la-4440m-1-tam-tan-nhiet-cho-con-ic-3755.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/amly-ic-khuyech-dai-la-4440m-minh-co-gan-mach-amly-voi-1-con-ic-khuyech-dai-la-4440m-1-cai-board-mach-kem-theo-khi-mua-con-ic-la-4440m-1-tam-tan-nhiet-cho-con-ic-3755.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/amly-ic-khuyech-dai-la-4440m-minh-co-gan-mach-amly-voi-1-con-ic-khuyech-dai-la-4440m-1-cai-board-mach-kem-theo-khi-mua-con-ic-la-4440m-1-tam-tan-nhiet-cho-con-ic-3755.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/amly-ic-khuyech-dai-la-4440m-minh-co-gan-mach-amly-voi-1-con-ic-khuyech-dai-la-4440m-1-cai-board-mach-kem-theo-khi-mua-con-ic-la-4440m-1-tam-tan-nhiet-cho-con-ic-3755.html
https://linhkienthaomay.com/dien-tu-nang-cao/mach-dien-hay/mach-sac-dien/che-mach-bao-acquy-day-hay-yeu-don-gian-20130.html
https://linhkienthaomay.com/dien-tu-nang-cao/mach-dien-hay/mach-sac-dien/che-mach-sac-acquy-12v-tu-ngat-cuc-ky-don-gian-10224.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/da%cc%a3-em-co-con-qua%cc%a3t-hoi-nuoc-hie%cc%a3n-tuo%cc%a3ng-cac-nut-ok-rieng-nut-nguon-ko-hu-ho%cc%89ng-bam-ko-tac-du%cc%a3ngkhi-bam-nu-2523.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/da%cc%a3-em-co-con-qua%cc%a3t-hoi-nuoc-hie%cc%a3n-tuo%cc%a3ng-cac-nut-ok-rieng-nut-nguon-ko-hu-ho%cc%89ng-bam-ko-tac-du%cc%a3ngkhi-bam-nu-2523.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/da%cc%a3-em-co-con-qua%cc%a3t-hoi-nuoc-hie%cc%a3n-tuo%cc%a3ng-cac-nut-ok-rieng-nut-nguon-ko-hu-ho%cc%89ng-bam-ko-tac-du%cc%a3ngkhi-bam-nu-2523.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/da%cc%a3-em-co-con-qua%cc%a3t-hoi-nuoc-hie%cc%a3n-tuo%cc%a3ng-cac-nut-ok-rieng-nut-nguon-ko-hu-ho%cc%89ng-bam-ko-tac-du%cc%a3ngkhi-bam-nu-2523.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/da%cc%a3-em-co-con-qua%cc%a3t-hoi-nuoc-hie%cc%a3n-tuo%cc%a3ng-cac-nut-ok-rieng-nut-nguon-ko-hu-ho%cc%89ng-bam-ko-tac-du%cc%a3ngkhi-bam-nu-2523.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/da%cc%a3-em-co-con-qua%cc%a3t-hoi-nuoc-hie%cc%a3n-tuo%cc%a3ng-cac-nut-ok-rieng-nut-nguon-ko-hu-ho%cc%89ng-bam-ko-tac-du%cc%a3ngkhi-bam-nu-2523.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/dai-kin-invecter-1chieu-12000-em-co-con-dieu-hoa-daikin-invecter-12000btu-1-chieu-khi-khien-den-nguon-sang-khoang-10-s-la-bao-loi-dan-lanh-dan-nong-ko-co-dong-tinh-j-an-nut-tets-o-3442.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/dai-kin-invecter-1chieu-12000-em-co-con-dieu-hoa-daikin-invecter-12000btu-1-chieu-khi-khien-den-nguon-sang-khoang-10-s-la-bao-loi-dan-lanh-dan-nong-ko-co-dong-tinh-j-an-nut-tets-o-3442.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/dai-kin-invecter-1chieu-12000-em-co-con-dieu-hoa-daikin-invecter-12000btu-1-chieu-khi-khien-den-nguon-sang-khoang-10-s-la-bao-loi-dan-lanh-dan-nong-ko-co-dong-tinh-j-an-nut-tets-o-3442.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/dai-kin-invecter-1chieu-12000-em-co-con-dieu-hoa-daikin-invecter-12000btu-1-chieu-khi-khien-den-nguon-sang-khoang-10-s-la-bao-loi-dan-lanh-dan-nong-ko-co-dong-tinh-j-an-nut-tets-o-3442.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/dai-kin-invecter-1chieu-12000-em-co-con-dieu-hoa-daikin-invecter-12000btu-1-chieu-khi-khien-den-nguon-sang-khoang-10-s-la-bao-loi-dan-lanh-dan-nong-ko-co-dong-tinh-j-an-nut-tets-o-3442.html
https://linhkienthaomay.com/goc-ky-thuat/hoi-dap/dai-kin-invecter-1chieu-12000-em-co-con-dieu-hoa-daikin-invecter-12000btu-1-chieu-khi-khien-den-nguon-sang-khoang-10-s-la-bao-loi-dan-lanh-dan-nong-ko-co-dong-tinh-j-an-nut-tets-o-3442.html
https://linhkienthaomay.com/dien-tu-nang-cao/mach-dien-hay/mach-sac-dien/huong-dan-lam-mach-nap-acquy-12v-100ah-tro-xuong-bang-ro-le-nvt-thai-nguyen-19298.html

¥ o , ,
@m wen Ty con Mach bao dung luong acquy 12V st dung op amp | 10

10.

11.

12.

. Huéng dan lam sac Acquy 12V cho 6 t6 tir nquon ATX hu
. Mach nap acquy 12v trén 0 to
. may bilinee mau trang - em bimat ma bao ve cua may.muon be khoa bao ve ma dang

luong lu ckua biet len lam tke nao

Minh cé chiéc ac quy 12v, 80ah binh dang tich dién tét - Minh dung né cho UPS
Sumpac(UPS-600N) khi ups khéng duwoc cdm vao 6 dién thi bat cong tdc ngqudn cta ups
1én dén bdo nguon do 1én va tur tir tat ups khéng hoat ddng. Khi ups dwoc cam vao 6
dién thi de bdo nguon ctua ups bao xanh cung véi bén dén bao trang thai binh day. Va
c6 phai hién twong dong cua ac quy quéa 1ém lam cho ups khéng hoat dong duoc ha
pro nao co mach kich tu 12v len 220v 500w-1000w ko? - pro nao co mach kich tu 12v
len 220v 500w-1000w ko?

Tea2025b st dung vdi mach stereo - Ty nhién 1 bén cua e k con ngke thdy nita e da
ktra ki hét ddu input 0n ca luc sau thu thi ca 2 bén déu k thdy ri ca e dd thay 2 con

16v450uf nhung van bij.
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